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Preface

This manual describes the functions of various option cards and RS-485 interface available for the
FRENIC-VG series (Unit type/Stack type).

For the operating procedure, drive modes and selection of peripheral equipment, refer to the FRENIC-VG
User's Manuals (Unit Type / Function Codes Edition and Stack Type Edition).

Carefully read this manual in conjunction with the Unit type / Function Codes Edition and Stack Type
Edition for proper use. Incorrect handling of the inverter may prevent the inverter or related equipment from
operating correctly, shorten their lives, or cause problems.

The table below lists the materials related to the use of the FRENIC-VG. Read them in conjunction with this

manual as necessary.

Name Manual No. Description
Catalo 24A1-00-0002* Product scope, features, specifications, external
9 (Old No. MH659) drawings, and options of the product
1) Function codes, keypad operation, etc. for the
Unit Type / Function Codes | 24A7-0-0019* FRENIC-VG series (Unit type/Stack type)
Edition (Old No. MHT286) | 2) Outline, features, specifications, replacement data,
etc. of the FRENIC-VG Unit type
" Functions of various option cards, RS-485 interface,
§ etc. available for the FRENIC-VG series
& | Option Edition 24A7-00-0045* * For the optional functional safety card
% (this manual) (Old No. MHT286) (OPC-VG1-SAFE), refer to the option card
5 instruction manual. Other options are described in
3 this manual.
" . Features, specifications, cabinet design materials,
Stack Type Edition 24AT-0-0018 etc. of the FRENIC-VG Stack type and the converter
UPAC option card specifications, INV&UPAC
UPAC Option Edition 24A7-0-0044* interface, application package software (orientation
and dancer type of winders), etc.

Instruction Manual
(FRENIC-VG Unit Type)

INR-S147-1580*-00

Acceptance inspection, mounting & wiring of the
inverter, operation using the keypad, troubleshooting,
and maintenance and inspection, specifications, etc.

INR-SI147-1617*-00

Instructions for inverter support software FRENIC-VG
Loader (free version)

FRENIC-VG | WPS-VG1-STR
Loader

Instruction

Manual WPS-VG1-PCL

INR-S147-1589*-00

Instructions for FRENIC-VG Loader (paid-for version)
including the tracing function not supported by the
WPS-VG1-STR (free version)

Note 1: A box () in the above table replaces an alphabet letter: J (Japanese), E (English), or C (Chinese).
An asterisk (*) replaces a revision code (a, b, ¢, ...).

Note 2: The materials are subject to change without notice. Be sure to obtain the latest editions for use.



How this manual is organized

This manual contains Chapters 5 and 6.

Chapter 5 USING STANDARD RS-485

This chapter describes the use of standard RS-485 communications ports and provides an overview of the
FRENIC-VG Loader.

Chapter 6 CONTROL OPTIONS
This chapter describes the FRENIC-VG's control options.

For other information, refer to the FRENIC-VG User's Manuals (Unit Type / Function Codes Edition and
Stack Type Edition).
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Safety precautions

Read this manual thoroughly before proceeding with installation, connections (wiring), operation, or
maintenance and inspection. Ensure you have sound knowledge of the device and familiarize yourself with
all safety information and precautions before proceeding to operate the inverter.

Safety precautions are classified into the following two categories in this manual.

AW ARNIN G Failure to heed the information indicated by this symbol may lead to
dangerous conditions, possibly resulting in death or serious bodily injuries.

Failure to heed the information indicated by this symbol may lead to

ACAUT'ON dangerous conditions, possibly resulting in minor or light bodily injuries
and/or substantial property damage.

Failure to heed the information contained under the CAUTION title can also result in serious consequences.
These safety precautions are of utmost importance and must be observed at all times.

Application

AWARNING

* The FRENIC-VG is designed to drive a three-phase induction motor. Do not use it for single-phase motors or for other
purposes.

Fire or an accident could occur.

* The FRENIC-VG may not be used for a life-support system or other purposes directly related to the human safety.

* Though the FRENIC-VG is manufactured under strict quality control, install safety devices for applications where
serious accidents or property damages are foreseen in relation to the failure of it.

An accident could occur.

Installation

AWARNING

« Install the inverter on a base made of metal or other non-flammable material.

Otherwise, a fire could occur.

* Do not place flammable object nearby.
Doing so could cause fire.
« Inverters with a capacity of 30 kW or above, whose protective structure is IP00, involve a possibility that a human body

may touch the live conductors of the main circuit terminal block. Inverters to which an optional DC reactor is connected
also involve the same. Install such inverters in an inaccessible place.

Otherwise, electric shock or injuries could occur.

ACAUTION

* Do not support the inverter by its front cover during transportation.

Doing so could cause a drop of the inverter and injuries.

* Prevent lint, paper fibers, sawdust, dust, metallic chips, or other foreign materials from getting into the inverter or from
accumulating on the heat sink.

* When changing the positions of the top and bottom mounting bases, use only the specified screws.
Otherwise, a fire or an accident might result.

* Do not install or operate an inverter that is damaged or lacking parts.
Doing so could cause fire, an accident or injuries.




Wiring

AWARNING

If no zero-phase current (earth leakage current) detective device such as a ground-fault relay is installed in the upstream
power supply line in order to avoid the entire power supply system's shutdown undesirable to factory operation, install
a residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB) individually to inverters to
break the individual inverter power supply lines only.

Otherwise, a fire could occur.

When wiring the inverter to the power source, insert a recommended molded case circuit breaker (MCCB) or
residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB) (with overcurrent protection)
in the path of each pair of power lines to inverters. Use the recommended devices within the recommended current
capacity.

Use wires in the specified size.

Tighten terminals with specified torque.

Otherwise, a fire could occur.

When there is more than one combination of an inverter and motor, do not use a multicore cable for the purpose of
handling their wirings together.

Do not connect a surge killer to the inverter's output (secondary) circuit.

Doing so could cause a fire.

Be sure to connect an optional DC reactor (DCR) when the capacity of the power supply transformer exceeds 500 kVA
and is 10 times or more the inverter rated capacity.

Otherwise, a fire could occur.

Ground the inverter in compliance with the national or local electric code.

Be sure to ground the inverter's grounding terminals &G.

Otherwise, an electric shock or a fire could occur.

Qualified electricians should carry out wiring.

Be sure to perform wiring after turning the power OFF.

Otherwise, an electric shock could occur.

Be sure to perform wiring after installing the inverter unit.

Otherwise, an electric shock or injuries could occur.

Ensure that the number of input phases and the rated voltage of the product match the number of phases and the voltage
of the AC power supply to which the product is to be connected.

Otherwise, a fire or an accident could occur.

Do not connect the power supply wires to output terminals (U, V, and W).

When connecting a DC braking resistor (DBR), never connect it to terminals other than terminals P(+) and DB.
Doing so could cause fire or an accident.

In general, sheaths of the control signal wires are not specifically designed to withstand a high voltage (i.e., reinforced
insulation is not applied). Therefore, if a control signal wire comes into direct contact with a live conductor of the main

circuit, the insulation of the sheath might break down, which would expose the signal wire to a high voltage of the main
circuit. Make sure that the control signal wires will not come into contact with live conductors of the main circuit.

Doing so could cause an accident or an electric shock.

AWARNING A

Before changing the switches or touching the control circuit terminal symbol plate, turn OFF the power and wait at
least five minutes for inverters with a capacity of 22 kW or below, or at least ten minutes for inverters with a
capacity of 30 kW or above. Make sure that the LED monitor and charging lamp are turned OFF. Further, make sure,
using a multimeter or a similar instrument, that the DC link bus voltage between the terminals P(+) and N(-) has
dropped to the safe level (+25 VDC or below).

Otherwise, an electric shock could occur.

ACAUTION

The inverter, motor and wiring generate electric noise. Be careful about malfunction of the nearby sensors and devices.
To prevent them from malfunctioning, implement noise control measures.

Otherwise an accident could occur.
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Operation

AWARNING

* Be sure to mount the front cover before turning the power ON. Do not remove the cover when the inverter power is ON.
Otherwise, an electric shock could occur.

* Do not operate switches with wet hands.
Doing so could cause electric shock.

« Ifthe auto-reset function has been selected, the inverter may automatically restart and drive the motor depending on the
cause of tripping. Design the machinery or equipment so that human safety is ensured at the time of restarting.

Otherwise, an accident could occur.

« If the stall prevention function (torque limiter) has been selected, the inverter may operate with
acceleration/deceleration or speed different from the commanded ones. Design the machine so that safety is ensured
even in such cases.

+ The ¢ key on the keypad is effective only when the keypad operation is enabled with function code F02 (=0, 2 or 3).
When the keypad operation is disabled, prepare an emergency stop switch separately for safe operations. Switching the
run command source from keypad (local) to external equipment (remote) by turning ON the "Enable communications
link" command LE disables the ¢ key.

To enable the 6% key for an emergency stop, select the STOP key priority with function code H96 (=1 or 3).

» If any of the protective functions have been activated, first remove the cause. Then, after checking that the all run
commands are set to OFF, release the alarm. If the alarm is released while any run commands are set to ON, the inverter
may supply the power to the motor, running the motor.

Otherwise, an accident could occur.
+ If you enable the "Restart mode after momentary power failure" (Function code F14 = 3 to 5), then the inverter

automatically restarts running the motor when the power is recovered.
Design the machinery or equipment so that human safety is ensured after restarting.

* If the user configures the function codes wrongly without completely understanding this Instruction Manual and the
FRENIC-VG User's Manual, the motor may rotate with a torque or at a speed not permitted for the machine.
An accident or injuries could occur.

» Even if the inverter has interrupted power to the motor, if the voltage is applied to the main circuit input terminals L1/R,
L2/S and L3/T, voltage may be output to inverter output terminals U, V, and W.

» Even if the run command is set to OFF, voltage is output to inverter output terminals U, V, and W if the servo-lock
command is ON.

+ Even if the motor is stopped due to DC braking or preliminary excitation, voltage is output to inverter output terminals
U, V,and W.

An electric shock may occur.

* The inverter can easily accept high-speed operation. When changing the speed setting, carefully check the
specifications of motors or equipment beforehand.
Otherwise, injuries could occur.

ACAUTION

* Do not touch the heat sink and braking resistor because they become very hot.
Doing so could cause burns.

» The DC brake function of the inverter does not provide any holding mechanism.
Injuries could occur.

 Ensure safety before modifying the function code settings.
Run commands (e.g., "Run forward" FWD), stop commands (e.g., "Coast to a stop" BX), and speed change commands
can be assigned to digital input terminals. Depending upon the assignment states of those terminals, modifying the
function code setting may cause a sudden motor start or an abrupt change in speed.

* When the inverter is controlled with the digital input signals, switching run or speed command sources with the related
terminal commands (e.g., SS1, $S2, $54, SS8, N2/N1, KP/PID, IVS, and LE) may cause a sudden motor start or an
abrupt change in speed.

An accident or injuries could occur.
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Maintenance and inspection, and parts replacement

AWARNING A

» Before proceeding to the maintenance/inspection jobs, turn OFF the power and wait at least five minutes for
inverters with a capacity of 22 kW or below, or at least ten minutes for inverters with a capacity of 30 kW or
above. Make sure that the LED monitor and charging lamp are turned OFF. Further, make sure, using a multimeter or a
similar instrument, that the DC link bus voltage between the terminals P(+) and N(-) has dropped to the safe level (+25
VDC or below).

Otherwise, an electric shock could occur.

* Maintenance, inspection, and parts replacement should be made only by qualified persons.
+ Take off the watch, rings and other metallic objects before starting work.
+ Use insulated tools.

Otherwise, an electric shock or injuries could occur.

* Never modify the inverter.
Doing so could cause an electric shock or injuries.

Disposal

ACAUTION

* Treat the inverter as an industrial waste when disposing of it.
Otherwise injuries could occur.

Speed control mode

ACAUTION

« If'the control parameters of the automatic speed regulator (ASR) are not appropriately configured under speed control,
even turning the run command OFF may not decelerate the motor due to hunting caused by high gain setting.
Accordingly, the inverter may not reach the stop conditions so that it may continue running.

Even if the inverter starts deceleration, the detected speed deviates from the zero speed area before the zero speed
control duration (F39) elapses due to hunting caused by high response in low speed operation. Accordingly, the inverter
will not reach the stop conditions so that it enters the deceleration mode again and continues running.

If any of the above problems occurs, adjust the ASR control parameters to appropriate values and use the speed
mismatch alarm function in order to alarm-trip the inverter, switch the control parameters by speed, or judge the
detection of a stop speed by commanded values when the actual speed deviates from the commanded one.

An accident or injuries could occur.

Torque control mode

ACAUTION

* When the motor is rotated by load-side torque exceeding the torque command under torque control, turning the run
command OFF may not bring the stop conditions so that the inverter may continue running.

To shut down the inverter output, switch from torque control to speed control and apply a decelerate-to-stop or
coast-to-stop command.

An accident or injuries could occur.

GENERAL PRECAUTIONS

Drawings in this manual may be illustrated without covers or safety shields for explanation of detail parts. Restore the
covers and shields in the original state and observe the description in the manual before starting operation.
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Icons
The following icons are used throughout this manual.

( Note This icon indicates information which, if not heeded, can result in the inverter not operating to
full efficiency, as well as information concerning incorrect operations and settings which can
result in accidents.

Tip  This icon indicates information that can prove handy when performing certain settings or
operations.

This icon indicates a reference to more detailed information.

B
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Chapter 5
USING STANDARD RS-485

This chapter describes the use of standard RS-485 communications ports and provides an overview of
FRENIC-VG Loader.
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5.1 Standard RS-485 Communications Ports

5.1

Standard RS-485 Communications Ports

The FRENIC-VG has standard 1-channel RS-485 communications ports. The RS-485
communications ports are assigned in the control terminal block, enabling easy multi-drop
connection.

RS-485 enables the following communications functions.

(1) Communication through Modbus RTU / Fuji general-purpose inverter protocol

The FRENIC-VG can be connected to a host (master) device such as a PC, PLC, or
display/operation device. Through the interface, you can execute run/stop commands, monitor the
running status, and change the function code data.

(2) Connection to FRENIC-VG Loader

FRENIC-VG Loader can be installed on a PC to enable connection between FRENIC-VG and
RS-485. Through the interface, you can use the various functions of FRENIC-VG Loader such as
editing the function code data, tracing the running data in real time, and tracing back the running
data from the time when an alarm occurs. Multi-drop connection through RS-485 enables you to
access up to 31 FRENIC-VG inverters with one FRENIC-VG Loader.

FRENIC-VG Loader can also be connected to the built-in USB port of the FRENIC-VG. However,
in this case it would be a one-to-one connection.

* The RJ-45 connector for the keypad is intended solely for communication using the

Note keypad, and cannot be used for RS-485 communication.

* Do not connect the inverter to a PC LAN port, Ethernet hub, or telephone line. Doing so
may result in damage to the inverter or connected device.

The application can be used when a run command is executed and a break in communication is
detected or an alarm occurs. If a communication error occurs during operation, it is possible to issue
an /5 alarm (RS-485 alarm) after the application starts up. At this time, the inverter output cuts
off and the motor idles.

5-1
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5.1.1

RS-485 common specifications

X16+X15+X2+1

Items Specifications
Protocol SX protocol Modbus RTU Fuji general-purpose inverter
(For FRENIC-VG Loader) protocol
Compliance Loader dedicated protocol (Not Modicon Modbus RTU-compliant | Fuji general-purpose inverter
disclosed) protocol
Protocol Function code H40 ="1" Function code H40 = "2" Function code H40 ="0"
selection
Messaging Command message RTU (Remote Terminal Unit) mode | Polling/Selecting/Broadcast
system only
ASCII mode not yet supported
Query/Broadcast message
Electrical EIA RS-485
specifications,
Transmission 2,400 4,800 9,600 19,200 38,400 bps
speed
Synchronization | Asynchronous start-stop system (UART)
Transmission Half-duplex
mode
Transmission Direct link to inverter 1:N (1 <N <31)
type
Transmission HEX ASCII 7 bits or 8 bits
character format
Data length 8 bits (fixed) (Note 3) 8 bits (fixed) (Note 2) H35 data length setting
7 or 8 bits selectable
Stop bit 1 bit (fixed) (Note 3) 2 bits 1 bit (Note 2) H37 stop bit setting
(Note 2) 1 or 2 bits selectable
Parity Even (fixed) (Note 3) None Even Odd H36 parity setting
None, Even, or Odd selectable
Error checking Sum-check CRC-16 Sum-check
(1 byte BCC) Generator polynomial: (2 byte BCC)

Logical station
selection

1-255; logical station

0; Broadcast
1-247; logical station

99; Broadcast (Note 1)

1-31; logical station

Frame length

Variable length

Variable length

Normal transmission:
16 bytes (fixed)

High-speed transmission:
8 or 12 bytes (fixed)

Max. transfer
data (1 message)

Write: 16 words
Read: 99 words

Write: 16 words
Read: 99 words

1 word

Disconnection
detection time

Communication disconnection time (Timeout) can be set with function code H38. Operates only during

operation through 485.

Cable length

Non-isolated: Max. 10 m
Isolated: Max. 500 m

* For isolation, use a commercially-available 485/485 isolating device (repeater), and a 485/232C isolated

converter.

* Inverters generate noise. Use a converter with superior noise resistance.

Recommended converters: KS-485PTI, KS-10PTI, USB-4851 RJ45-T4P (System Sacom Sales Corporation)

(Note 1) For Broadcast, only communications command codes (S codes) are enabled. Other function codes are disabled.

(Note 2) With RTU protocol, H37 stop bit setting is not required because the stop bit is selected automatically in accordance with

the parity selection status (H36 parity setting).

(Note 3) With SX protocol, it is not necessary to change the H35-H37 settings because the data length, stop bit, and parity are fixed.
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5.1 Standard RS-485 Communications Ports

5.1.2 Terminal specifications for RS-485 communications

The FRENIC-VG has terminals for RS-485 communications on the control circuit terminal block.

Signal name Function Remarks

DX - RS-485 data (-) Built-in terminating resistor: 112Q
Open/close by SW4*

DX + RS-485 data (+)

*For details about SW4, refer to Chapter 3, Section 3.3.3.9 "Setting up the slide switches."

As there is no earth terminal for the shield, the shield wire must be earthed on the host device side.

[A02]A03] 13 JAI2 J[TH1[PLC] X6 [ X7 [ X8 [ X9 [ Y2 [ Y3 [ Y4 [ FB [Y5C[Y5A[30B]
[A01] M [ 12 TAM]THC] X1 [ X2 [ X3 | X4 [ X5 JcMY] [ Y1 [ FA [30C[30A]
[DX+]DX-] 11 | M JCMJEN1] PS JEN2] CM JFWD[REV] CM [PGM|PGP] PA | PB ]

CHICHACH AU CHRCER G R R AR CHRCHR
COCCISCOCCOCOOO 999
COOCOCIOOOOOOOI0O O OO

Contact output

Reinforced isolation
(Max. 250 V AC overvoltage category Il, contamination level 2)

G8Y-SH AYVANVLS ONISN  ERCLE)
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51.3 Connection method

(1) Multi-drop connection using the RS-485 communications port

Host equipment Host equipment
USB or RS-232C RS-485
(4-wire)

SD OUT- OuT+ IN- IN+

Terminating
resistor é/
USB - RS-485 converter (120) - -
or
Inverter 1
RS-232C - RS-485 converter
commercially-available — DX+ Station No. 01
(2-wire) (2-wire)
Using the built-in
terminating resistor -
Inverter 2
— DX+ .
>] DX— Station No. 02
(2-wire)
Upto 31
i inverters
ERENIC-VG series
................. Inverter n
DX+ Station No. n
DX—
(2-wire)
Switching terminating
resistors
SW4

Figure 5.1 Multi-drop Connection Diagram (Connecting to the Terminal Block)

Use cables and converters meeting the specifications for proper connection to the RS-485
port. (Refer to Section 5.1.4 "Communications support devices.")

The shield must be earthed on the host device side.

Note
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5.1 Standard RS-485 Communications Ports

(2) Connection with a 4-wire type host device

Although the cables used with the converter are 2-wire types, some host devices use 4-wire type
cables. When connecting to such a host device, it is necessary to change to a 2-wire type connection
by connecting the driver output on the host device side with the receiver input using transition

wiring.

Driver s L Driver

Driver ,\ q Driver
enable enable 9_
=
3
Receiver Receiver c
enable — enable wn
Receiver Receiver =
" ®
Transition )
wiring ) . =
4-wire type host device FRENIC series (2-wire type) >
(master) )U>
Fig 5.2 Connection with a 4-wire type host device g
)
@ » The driver circuit on the host device side requires a function to change the output to high c-ﬁ
impedance (driver enable: OFF). Always check that products using the RS-485 protocol R

have this function.

* The output of the driver circuit on the host device side should be changed to high
impedance (driver enable: OFF), except during transmission.

* During host device transmission, disable the host device receiver circuit (receiver
enable: OFF) so that you don’t receive back the data that you sent. If it is not possible to
disable the host device receiver circuit, program the system to discard the data you sent.
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514 Communications support devices

This section describes the devices required for connecting the inverter to a PC having no RS-485
interface or for connecting two or more inverters in multi-drop network.

5.1.41 Converters

Usually PCs are not equipped with an RS-485 communications port. Therefore, it is necessary to use
an RS-232C—RS-485 converter or a USB—RS-485 converter. To run the loader correctly, use a
converter satisfying the recommended specifications given below. If you use a converter other than a
recommended one, the loader may not operate properly.

Recommended converter specifications

Send/receive switching: Auto-switching by monitoring of send/receive data status at the PC

(RS-232C)
Electric isolation: Electrically isolated from the RS-485 port
Fail-safe: Fail-safe facility*
Other requirements: Superior noise immunity

* The fail-safe facility refers to a feature that ensures the RS-485 receiver's output at "High" logic
even if the RS-485 receiver's input is opened or short-circuited or all the RS-485 drivers are
inactive. Refer to Figure 5.3 Communications Level Conversion.

Recommended converter

System Sacom Sales Corporation: KS-485PTI (RS-232C - RS-485 converter)
: USB-4851 RJ45-T4P (USB - RS-485 converter)

Send/receive switching system

The RS-485 communications system of the inverter acts in half-duplex mode (2-wire) so the
converter must feature a send/receive switching circuit. Generally, the switching system may be
either one of the following.

(1) Auto-switching by monitoring of send/receive data

(2) Switching by RS-232C control signal of RTS or DTR (hardware flow control system)

Computer Driver DX+ Driver
. O O
S Receiver input Receiver input
S $
g Dri O C
. river _ .
RS-232¢ | & Send/receive | enable DX Dier
8 switching
©
q>) Receiver output
- Driver Receiver output
,,,,,,,, enable Driver
enable
Receiver RS-485 Receiver
RS-232C—RS-485 converter FRENIC-VG (2-wire type)

Figure 5.3 Communications Level Conversion

5-6



5.1 Standard RS-485 Communications Ports

5.1.4.2 Cables

To ensure the reliability of connection, use twisted pair shield cables for long distance transmission
AWG 16 to 26.

Recommended cable manufacturer: FURUKAWA Electric Co., LTD

AWM?2789 Cable for long distance connection
Type (Product code): DC23225-2PB

51.5 Link functions

Communications functions such as RS-485 are called link functions. Command data (S range) is
used to access the inverter from the host via a link function to issue start, stop, and speed/torque
setting commands. Function code H30 and the "24: Link run selection signal [LE]" X function are
used to switch between (REM/LOC/COM) enabling the command data (S range) and enabling
commands issued from the actual terminal block and keypad. Refer to Chapter 4, Section 4.1 "Block
Diagrams for Control Logic" for more details.

Function code H29 and the "23: Allow link edit command [WE-LK]" X function are used to control
writing to function codes (F, E, C, P, H, A, o, L, U) via the link function. Refer to Chapter 4, Section
4.1 "Block Diagrams for Control Logic" for more details.

5.1.5.1 Link command permission selection

G8Y-SH AYVANVLS ONISN  ERCLE)

Link switching

You can switch modes as shown below by assigning "24: Link run selection signal [LE]" to the X
function input terminal.

Link run selection signal [LE] assignment Input terminal Status
Not assigned - Link command allowed mode
Assigned ON
OFF Link command disallowed mode

In link command disallowed mode, writing command data and run operation data via the link
function is enabled, but the data is not reflected in the actual run operation. It is possible to set up the
data in advance in link command disallowed mode, and then switch to link command allowed mode
to reflect the data in the actual run operation.

@ * The run operation may start when the [LE] terminal is switched from OFF to ON.

5-7



Link commands

In link command allowed mode, you can use function code H30 (link function) to link (COM) the
command data and the run operation command, and switch between Remote and Local. At this time,
REM (Remote: run operation via terminal block) or LOC (Local: run operation via keypad) is

displayed.
Link command allowed mode Link command disallowed
H30 data P
Command data (S01-S05, S10-S12) | Run operation command (FWD, REV) mode

0 Disallow link (REM/LOC) Disallow link (REM/LOC) Disallow link (REM/LOC)

1 Allow link (COM) Disallow link (REM/LOC)

2 Disallow link (REM/LOC) Allow link (COM)

3 Allow link (COM) Allow link (COM)

These functions enable a flexible system structure, with run commands issued via the terminal block

and speed commands issued via RS-485.

5.1.5.2 Link edit permission selection

Link edit switching
You can write protect the function codes (F, E, C, P, H, A, o, L, U) as shown below by assigning

"23: Allow link edit command [WE-LK]" to the X function input terminal.

Allow link edit command assignment Input terminal Status
Assigned - Link edit allowed mode
- (Function code write enabled)
Not assigned ON
OFF Link edit disallowed mode

(Function code write protected)

Link edit
You can use function code H29 (allow link edit command) to control writing to function codes (F, E,
C,P,H, A, o, L, U) in the link edit allowed mode.

H29 data Link edit allowed mode Link edit disallowed mode
0 Function code (F, E, C, P, H, A, o, L, U) write enabled Function code (F, E, C, P, H, A, o, L, U) write
- - protected
1 Function code (F, E, C, P, H, A, o, L, U) write protected

5.1.5.3 S range option priority

If the system has field options (T link, field bus, SX, SI (UPAC), etc.), writing to the S range (run
operation command, command data) via RS-485 is disabled and the options are given priority.
However, reading and writing function code data via RS-485 is constantly enabled.



5.1 Standard RS-485 Communications Ports

5.1.6 Referencing and changing data

If the system does not have field options, writing to the S range (run operation command, command
data) via RS-485 constantly enabled.

Additionally, refer to the communications address, 485 No. in Chapter 4, Section 4.2 "Function
Code Tables" for details on referencing and changing function codes. Take note of restrictions such
as data ranges and disabled changes during operation.

5.1.6.1 Write restrictions for function codes

Writing to (selecting) function codes (F, E, C, P, H, A, o, L, U) is subject to the following
restrictions.

(1) Writing to volatile memory

In order to enable a high-speed writing response when writing via RS-485, the system uses volatile
memory (RAM: Random Access Memory, memory that is discarded when the system is switched
OFF). If you need to keep the data after the system is switched OFF, issue the HO2 [Save All]
function code to write the data to non-volatile memory.

Writing using function code H02 takes about 2 seconds. Do not attempt to perform another write
operation while the system is writing data to the memory.

(2) Writing via RS-485 disabled mode
You will receive a negative response if you attempt to write to any of the following function codes.

Code Name Reason

P02 M1 mode selection Other codes are automatically updated when P02 is changed. Updates are generally
written to non-volatile memory. For P02 only, however, updates are written to volatile
memory (discarded when system switched OFF), resulting in inconsistent codes when
the system is switched OFF and ON again.

G8Y-SH AYVANVLS ONISN  ERCLE)

Only change P02 via the keypad. However, writing is enabled when using
FRENIC-VG Loader software (SX protocol).

H31 Station address If changed, communications operations are disabled
H34
to (UART setting) RS-485 hardware settings
H37
H40 Protocol selection If changed, communications operations are disabled

(3) Continuous writing disabled mode

When using ModBus RTU, you can continuously write 16 pieces of data. When doing so, do not
include the following codes in the continuous write group. If you attempt to write with these codes
in the group, the system will return a negative response. Fuji general-purpose inverter protocol and
ModBus RTU can be written individually.

Code Name Reason

HO02 Save all function

HO3 Data initialization

H68 Alarm data deletion

Cooling fan cumulative run

H79 - . Internal data is updated at the same time as operation is performed.
time default setting ) ] ) ) )
This updated data is overwritten by continuously written data.
Main circuit condenser
H80 . ;
capacity default setting
Main circuit condenser
HS81 cumulative lifetime default

setting




(4) Data protection

Writing via RS-485 is not restricted by function code FOO [Protect Data]. This code only protects
data in the case of keypad operation.

Writing via RS-485 is restricted by function code H29 [Protect Link Function] and the [WE-LK] X
function (Refer to section 5.1.5.2).

However, writing to H29 is enabled even in link edit disallowed mode.

5.1.6.2 Negative response and error response

If you attempt to perform the write operation when the communication data contains an error or the
inverter is not ready, the system will return a negative response and the write operation will not be
performed. You can check the error details with function code M26 or the keypad maintenance
screen. For details, refer to the section on type [34] communication error codes in Chapter 4, Section
4.2 "Function Code Tables."

Additionally, Modbus RTU protocol uses special codes (subcodes) for error responses. For details,
refer to the section on Modbus RTU.

5.1.6.3 No response

If the hardware on the inverter side detects a parity error or framing error, or the software detects a
sum-check error or CRC error because the communication data is physically damaged, the system
will return no response. You can check the reason for no response with function code M26 or the
keypad I/O check.

If the character interval of the data on the host side is greater than 20 ms due to a host hardware error,
the inverter will return no response. At this time, the communication data will be reset.
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5.1 Standard RS-485 Communications Ports

5.1.7  RS-485 function codes
Function code Data setting Remarks
Specify station number when connecting to
inverter
RS-485 sei 0 to 255 No response returned when Broadcast is
H3| | o462 setting 1 to 247: RTU selected
(station address)
1 to 31: Fuji general-purpose 0: Broadcast when RTU selected
99: Broadcast when Fuji general-purpose
selected
0; Forced stop
. 1; Stop after fixed time
H32 RS-485 setting .
(error measure selection) 2; Stop gfter' error continues longer than
operation time RAS
3; Continue operation
H33 | RS-485 seiting 0.01 t0 20.00 s
(timer time)
0; 38,400 bps
‘ 1; 19,200 bps
fi34 | RS-485 setting 2: 9,600 bps
(transmission rate)
3; 4,800 bps
4; 2,400 bps
13s RS-485 setting 0; 8 bit o )
(data length selection) 15 7 bit Default communications setting
) 0; None
H3e | RS-485 setting | I; Even
(parity bit selection)
2; 0dd
RS-485 setting 0; 2 bit
H37 . .
(stop bit selection) 1; 1 bit
38 RS-485 communication 0.1t060.0s
downtime 0.0; disabled
H39 | Response interval time 0.00 to 1.00 s
0; Fuji general-purpose
H40 | RS-485 protocol selection 1; SX protocol (loader protocol) Protocol switching
2; Modbus RTU
51.71 Response interval time (H39)

Set the time until the inverter returns a response when a request is received from an upper level
device such as a computer. This function enables you to match the timing by setting the response

interval time, even if the computer processes slowly.

Master (PC, etc.)

Request

Request

FRENIC-VG

Response 1

&
<

A 4

T1

Response 2

A
A 4

1K

T1 = response interval time + Td (inverter operation delay time; 0-30 ms).

Use the H39 code to set the time within the range of 0.00-1.00 s.
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5.1.7.2 Disconnection detection time (H38)

If communication from the master (PLC, PC) during RS-485 linked operation (S06: operation
command FWD, REV) exceeds the specified time, an RS-485 communication error (~~5) is
immediately generated. When performing non-fixed cycle communications, disable this function
(setting: "0"). When performing fixed cycle communications, set H38 to a longer time than the cycle
time before using the disconnection detection function.

5.1.7.3 Character timeouts

The receiving interval of transmissions is monitored with a fixed timer. If the character interval of
the data sent from the master exceeds the timer time, this function determines that the operation is
not fixed or that there has been a disconnection. The function operates with a fixed timer of 20 ms
based on the slowest communication speed of 2400 bps, allowing for a character interval of 5 ms to
4.6 ms (12-11 bit/2400). Be aware that, if the character interval exceeds this time, communications
on the inverter side will be reset.

To inverter
Data from master —
EX [par | stel [s74] [PaR ] stel
1 character Character interval (within 20 ms)

STA: Standard bit

PAR: Parity

STP: Stop bit

51.7.4 Timeouts on the master side

Specify the time allowed before determining that the master side (PLC, PC) will timeout if the
response from the inverter is interrupted. The specified time common to Fuji inverters (G, C, E, VG)
is 500 ms or more. Always set the timout for the master device to this time or longer. The response
is normally returned within the internal process time (about 1 ms) + the interval timer time (H39
setting). Therefore, the timeout for the master device can be set to a little longer than the interval
timer time. However, the actual timeout time should be set to 500 ms or more to allow for multiple
connections to other types of devices (G/E series).
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5.1 Standard RS-485 Communications Ports

5.1.8 Host side procedures

Please follow the flow chart for each frame transmission procedure.

For both reading and writing, always confirm the response before sending the next frame. If there is
no response from the inverter after a certain time, execute a timeout and retry. (If you attempt to start
a retry before a timeout, the request frame will not be received properly.)

Retry

When executing a retry, either use a standard frame to resend the data that was sent before no
response was received or execute polling (M26) to enable the error details to be read, and then check
that the response was normal. (When checking the response, you will need to determine whether a
further timeout is necessary.)

If the response is normal, this indicates that some kind of temporary transmission error such as noise
occurred, and normal communications should be possible thereafter. (If there is frequent
reoccurrence of this phenomenon, it is necessary to investigate further to determine whether there is
an error.)

If there is again no response, execute further retries. If the number of retries exceeds the preset value
(normally about 3 times), there may be a problem with the hardware or the software of an upper
level device. As there is no response from the specified station, it will be necessary to abort and
investigate further.

G8Y-SH AYVANVLS ONISN  ERCLE)

5.1.8.1 Read procedure

Start

A 4
| Request frame sent |
< I Transmission error detected
\4 T
< Response frame received?
No
Yes
v
No
< Normal (ACK) response? +
Yes < Format error? Yes.' Change to correct format and
resend.
No
A 4
< Command error? Yes | Change to correct command and
resend.
No
v
< Function code error? Yes: Change to correct function code
and resend.
No
v v

Normal finish Abort



5.1.8.2

Write procedure

Start

/\

/\

A 4
Request frame sent |
I Transmission error detected
\ 4 T
Response frame received?
No
Yes
\ 4
No
Normal (ACK) response? +
Yes < Format error?
No
A 4
< Command error?
No
< Link priority?
No
A 4
< Function code error?
No
y
< Write disabled?
No
< Data error?
No
y
< Error during writing?
No
A 4
[ Normal finish ] [ Abort ]

5-14

Yes

Yes

Yes |

Yes

Yes

Yes

Yes

A 4

Change to correct format and resend.

> Change to correct command and

resend.

Operation via this communication is

" | disabled during link option connection.

> Change to correct function code and

resend.

> Written to write-disabled function

code (cannot be changed during
operation, etc.)

> Change to correct data range and

resend.

> Resend after writing completes.




5.1 Standard RS-485 Communications Ports

5.1.9 RAS

5.1.91 Communication errors

Depending on the usage environment, noise generated by the inverter may prevent normal
communications or cause equipment such as instrumentation on the master and converters to
malfunction. The following measures may be effective in such cases. Please also refer to the
appendix on electrical noise.

(1) Measures on side receiving noise

Isolated Deletes common mode noise exceeding the specified operating voltage range of

converter: the receiver, such as with long wiring layouts. However, the isolated converter
itself may malfunction as a result of noise so it is necessary to use a converter with
strong noise immunity.

Twisted pair ~ The shield protects against static induction noise. Make sure to earth one side.
shield wire:

The twisting protects against electromagnetic induction noise. Where possible, use wires with a short
twist pitch. When using long wiring layouts where crosstalk could be a problem, consider using
separate shields for sending and receiving.

Effect of shield

Signal wire (T, Tx,RxT,Rx") The shield acts as an antenna, picking up noise.

v,
) Shield not fixed
)Shield carthed on both sides
Magnetic

z

If the circiut is looped between the shield and

the ground and the earth is not close, the

Bad example electrical potential may differ, resulting in noise

G8Y-SH AYVANVLS ONISN  ERCLE)

from the flow of current through the loop.

U

Additionally, noise may be caused by variations
flux in the magnetic flux in the loop.

Good example )Shield earthed on one side In section X in the diagram, the effect of static
N

’|< X N induction can be completely eradicated.
Effect of twist
. ®—> ©—> Changes (augmentation) to magnetic lines
T _\/\ ) X ®* X Twisted wire
X
< 0O«

If there is a uniform magnetic flux downwards as you look at the page and it changes (augmentation), electromotive
forces are generated in the direction of the arrows in the diagram.The strength of electromotive forces (A) to (D) is the
same, and the directions are as shown. On line Tx+, (B) and (C) move in opposite directions and therefore cancel each
other out. This is the same for (A) and (D) and, therefore, normal mode noise due to electromagnetic inductance does
not occur. However, it may not be possible to completely suppress noise due to conditions such as a non-uniform twist

pitch. If the lines are parallel, normal mode noise will occur.

Terminating To suppress ringing due to signal reverberation, position terminating resistors
resistor: with resistance equivalent to the cable impedance (100 Q) at both ends of the
wiring.

Separate wiring: Do not bundle power wires (input: R, S, T; output: U, V, W) with RS-485
communication wires. Separating the wiring can help to suppress inductance
noise.
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Change earth: Do not use a common earth for instrumentation and the inverter. Noise may
propagate from the earth wire. Additionally, use thick earth wires.

Isolated power Noise may propagate from the power supply of instrumentation.

supply: To isolate the wiring from the power supply of the inverter, it is recommended
to change the power wiring, or use an isolated transformer (TRAFY) for the
power supply or a noise-suppressing transformer.

Filtering: To cut ringing and high-frequency noise, create a (low pass filter) LPF by
connecting a condenser in parallel at the signal input/output terminal.

Effect of filtering

This method separates ringing due to signal reverberation and normal mode noise from the normal

signal. Generally, the former is a higher frequency than the signal and so can be separated with a

LPF.
Normal mode noise
L
OV — [LPF| m
Rxt
Rx™
Inverter or master device or converter
C: Condenser Receive terminal
(about 0.01-0.001 uF)
R: Terminating resistor (100 Q)
Add inductance Insert inductance components such as choke coils in series in the signal
components: circuit, or pass the cable through a ferrite core ring. This will help to keep the

impedance of the signal lines high to counteract high frequency noise.

Adding inductance components

Ferrite core

Tx+1 ; ; in"'
Master T L : Rx™ Inverter

FG / R /A

Pass through or wind 2-3 times

ACAUTION

When filtering and adding inductance components, with fast communication speeds the signal waveform may
become irregular, causing transmission errors. If this happens, use function code H34 to slow down the
communication speed.

Normal signal Irregular waveform




5.1 Standard RS-485 Communications Ports

(2) Measures on side generating noise

Carrier frequency: It is possible to lower the noise level by lowering the setting of function code
F26 [Motor operation noise (carrier frequency)]. However, be aware that
lowering the carrier frequency can result in higher levels of noise from other

sources.

Equipment: It is possible to contain noise (radiation/inductance) by passing the power wires
through a metal duct or using a metal control panel.

Isolated power It is possible to curb the propagation of noise (conductance) by using an

supply: isolated transformer for the inverter power supply.

(3) Measures to lower noise level

Consider using a zero-phase reactor (9.6.5) and an EMC filter (9.6.2). Normally, you should
consider measure (3) if measures (1) and (2) do not lower the noise to the allowable level for the
equipment.

G8Y-SH AYVANVLS ONISN  ERCLE)
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5.1.10 Communication error measures

When executing run commands or applying command data via RS-485, it is possible to continue
running the inverter without tripping the alarm, even if there is a transmission error, by
implementing the following measures. The following examples show communication alarms
(keypad displays er5) generated when operating the inverter from the master side.

(a) H32 =0; Forced stop (Forced stop: idling stop during alarm)

Error reset
o Error
Transmission status Good [] Good
Keypad display < Normal : < Er5 :
Run command ) | : 0

Speed setting /

(b) H32 = 1; Idling stop after set time elapses following transmission error

(©)

(Operation stops after continuing for timer set time, H33: timer time = 5.00 s)

Error reset

Error /
Transmission status Good |_| Good
Keypad display Normal ! OErs
Run command : : :
ON : ON
Speed setting 50

H32 = 2; Operation continues if cause of transmission error is resolved within timer time set in
(b) above.

(Operation stops after error continues beyond timer set time, H33: timer time = 5.00 s)

Error

Transmission status Good |_| Good

Keypad display ! Nornal >

Run command

ON

Speed setting o 5.00(s)

(d) H32 = 3; Operation continues even after transmission error occurs (continued operation).
Error
Transmission status Good [ ] Good
Keypad display B ' ' Normal .
Run command
ON
Speed setting ©5.00(s) ¢



5.2 Fuji General-purpose Communications

5.2

Fuji General-purpose Communications

5.2.1 Message format

Polling/selecting is used for the response message format. The inverter is in a constant standby state,
waiting for either selecting (write request) or polling (read request) from the host (PC, PLC).

The inverter receives a request frame with the same station address from the host while in the
standby state. If the frame is received normally, the request is processed and a positive response
frame (in the case of polling, the data is returned with the response) is returned. If the frame is not
received normally, a negative response frame is returned. In the case of a broadcast (all-station
selecting), no response is returned.

Request frame
Host | Read request |
Inverter | Response + data |
Response frame
Request frame
Host | Write request + data |
Inverter | Response |
Response frame
Request frame
Host | Write request + data |

Inverter

Explanation: Broadcast (all-station selecting)

If the station number (station address) of a frame is set to "99", it is processed by all inverters as a
broadcast. By using a broadcast, you can execute run commands and frequency commands for all
inverters simultaneously. (This is enabled only for S codes with standard frames, and a to f and m
commands with W, E, and option frames.)

5.2.2 Transmission frame

There are two types of transmission frame: a standard frame which allows you to use all
communications functions, and an option frame which allows you to perform high speed
communications but is restricted to monitoring and sending commands to the inverter.

With both the standard frame and option frame, all constituent characters (including BCC) of the
frame are displayed as ASCII characters. The table below shows the transmission frame length for
each of these frame types.

Frame type Frame length
Standard frame Selecting Request 16 byte
Response 16 byte
Polling Request 16 byte
Response 16 byte
Option frame Selecting Request 12 byte
Response 8 byte
Polling Request 8 byte
Response 12 byte
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5.2.3

Request frame

Standard frame

[Host = Inverter]

0 1 2 3 4 5 6 7 8 9 12 13 14 15
‘ SOH I Station No. ‘ ENQ [Command| Type | Function code No. ‘ SP ‘ Data I ETX I BCC ‘
1 2 1 1 1 2 1 4 1 2 (byte)
BCC target
Values
Byte Field Description
ASCII format Hexadecimal format
0 SOH SOH 0ly Transmission begins
1 Station No. '0'-'3",'9" 30y - 33y, 39, Inverter station address (Decimal: tens place)
2 '0'-'9' 30y - 394 Inverter station address (Decimal: ones place)
3 |ENQ ENQ 051 Transmission frame
4 | Command Request command
'R’ 52n Polling (read)
W' 57w Selecting (write)
‘A 41y High speed response selecting (write) - Note 1
'E' 45y Alarm reset
5 | Type Function code type
'F' 46y Basic function
'E' 45y Terminal function
'C' 43y Control function
'P' 50u Motor 1
'H' 48y High level function
‘A 41y Motor 2, 3
'L 4Cy Elevator data
U 55y User function
o' 6Fy Option
'S' 53u Command data
‘™' 4Dy Monitor data
6 | Function code '0'-'9" 30y - 394 Function code No. (Decimal: tens place)
7 No- '0'-'9' 304 - 394 Function code No. (Decimal: ones place)
8 |SP v 20y Unused (fixed space)
9 Data '0'-'9'A' - 'F" 30y - 39y, 41y - 46y 1* character (Hexadecimal: thousands place)
10 '0'-'9,'A' - 'F' 30y - 39y, 41y - 46y 2" character (Hexadecimal: hundreds place)
11 '0'-'9''A"' - 'F' 30y - 39y, 41y - 46y 3" character (Hexadecimal: tens place)
12 '0'-'9'A' - 'F" 30y - 39y, 41y - 46y 4™ character (Hexadecimal: ones place)
13 |ETX ETX 03y Transmission ends
14 | BCC '0'-'9,'A' - 'F' 30y - 39y, 41y - 46y Sum-check 1 (Hexadecimal: tens place)
15 '0'-'9','A"' - 'F' 30y - 39y, 41y - 46y Sum-check 2 (Hexadecimal: ones place)
Note 1: FRENIC-VG returns a response when the request is received, regardless of the write type.

With FRENIC-VG, both normal selecting (W) and high speed response selecting (A) are the same operation.
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5.2 Fuji General-purpose Communications

ACK response frame [Inverter = Host]

0 1 2 3 4 5 6 7 8 9 12 13 14 15
‘ SOH | Station No. ‘ ACK [Command| Type Function code No. ‘ SP ‘ Data ‘ ETX | BCC ‘
1 2 1 1 1 2 1 4 1 2 (byte)
BCC target
Values
Byte Field Description
ASCII format Hexadecimal format
0 | SOH SOH 01H Transmission begins
1 Station No. '0'-'3",'9" 30y - 33y, 394 Inverter station address (Decimal: tens place)
2 '0'-'9' 30y - 394 Inverter station address (Decimal: ones place)
3 ACK ACK 06y Transmission frame
Positive response: No receiving error or request logic error
4 | Command Request command answer back
'R’ 52u Polling (read)
W' 5Tx Selecting (write)
‘A 41y High speed response selecting (write)
'E' 454 Alarm reset
5 | Type Function code type
'F' 46y Basic function
'E' 45y Terminal function
'C' 43y Control function
'P' 50y Motor 1
'H' 48y High level function
'A' 41y Motor 2, 3
'L 4Cy Elevator data
'u' 554 User function
o' 6Fy Option
'S 534 Command data
‘™' 4Dy Monitor data
6 Function code '0'-'9 30y - 394 Function code No. (Decimal: tens place)
No.
7 '0'-'9' 30y - 39 Function code No. (Decimal: ones place)
8 |SP Unused
9 Data '0'-'9'A' - 'F" 30y - 39y, 41y - 46y 1* character (Hexadecimal: thousands place)
10 '0'-'9''A' - 'F' 30y - 39y, 41y - 46y 2™ character (Hexadecimal: hundreds place)
11 '0'-'9",'A' - 'F' 30y - 39y, 41y - 46y 3" character (Hexadecimal: tens place)
12 '0'-'9','A"' - 'F' 30y - 39y, 41y - 46y 4™ character (Hexadecimal: ones place)
13 |ETX ETX 03y Transmission ends
14 | BCC '0'-'9''A' - 'F' 30y - 39y, 41y - 46y Sum-check 1 (Hexadecimal: tens place)
15 '0'-'9",'A' - 'F' 30y - 39y, 41y - 46y Sum-check 2 (Hexadecimal: ones place)
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NAK response frame [Inverter = Host]

0 1 2 3 4 5 6 7 8 9 12 13 14 15
SOH | Station No. ‘ NAK |[Command| Type | Function code No. | SP ‘ Data | ETX ‘ BCC ‘
1 2 1 1 1 2 1 4 1 2 (byte)
BCC target
Values
Byte Field Description
ASCII format Hexadecimal format
0 SOH SOH 0ly Transmission begins
1 Station No. '0'-'3",'9" 30y - 33y, 3% Inverter station address (Decimal: tens place)
2 '0'-'9' 304 - 394 Inverter station address (Decimal: ones place)
3 NAK NAK 154 Transmission frame
Negative response: Request logic error
4 | Command - Note Request command answer back
1 'R' 52y Polling (read)
W' 57u Selecting (write)
‘A 41y High speed response selecting (write)
'E' 45y Alarm reset
5 | Type - Note 1 Function code type
'F' 46y Basic function
'E' 454 Terminal function
'C 43y Control function
'P' 504 Motor 1
'H' 48y High level function
‘A 41y Motor 2, 3
' 4Cy Elevator data
U 55u User function
‘o' 6Fy Option
'S 53y Command data
'M' 4Dy Monitor data
6 | Function code '0'-'9' 304 - 394 Function code No. (Decimal: tens place)
No. - Note 1 - -
7 '0'-'9' 30i - 3% Function code No. (Decimal: ones place)
8 |SP v 20y Unused (fixed space)
9 | Data v 204 Unused (fixed space)
10 v 20y Unused (fixed space)
11 '4','5' 34y, 354 Communication error code 1 (Hexadecimal: tens place)
12 '0'-'9"'A"' - 'F' 30y - 39y, 41y - 46y Communication error code 2 (Hexadecimal: ones place)
13 | ETX ETX 03y Transmission ends
14 | BCC '0'-'9,'A' - 'F' 30y - 39y, 41y - 46y Sum-check 1 (Hexadecimal: tens place)
15 '0'-'9'A' - 'F' 30y - 39y, 41y - 46y Sum-check 2 (Hexadecimal: ones place)
Note 1: Space (" '=20H) is specified for transmission format errors and transmission command errors.
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5.2 Fuji General-purpose Communications

5.2.4 Option frame

Selecting request frame

[Host = Inverter]

0 1 2 4 5 8 9 10 11
‘ SOH ‘ Station No. ‘ ENQ [Command Data ‘ ETX ‘ BCC
1 2 1 4 1 2 (byte)
BCC target
Values
Byte Field Description
ASCII format Hexadecimal format

0 |SOH SOH 0ly Transmission begins
1 Station No. '0'-'3",'9" 30y - 33y, 394 Inverter station address (Decimal: tens place)
2 '0'-'9' 304 - 394 Inverter station address (Decimal: ones place)
3 ENQ ENQ 054 Transmission request
4 | Command Request command

a' 61y Speed setting 1 (S01)

'b' 62y Torque command (S02)

‘¢! 634 Torque current command (S03)

'd' 64y Magnetic flux command (S04)

‘e 651 Orientation position command (S05)

'f 66y Run command (S06)

'm' 6Dy Reset command: All "0"
5 | Data '0'-'9'A' - 'F' 30y - 39y, 41y - 46y 1* character (Hexadecimal: thousands place)
6 '0'-'9,'A' - 'F' 30y - 39y, 41y - 46y 2™ character (Hexadecimal: hundreds place)
7 '0'-'9'A' - 'F" 30y - 39y, 41y - 46y 3" character (Hexadecimal: tens place)
8 '0'-'9"'A"' - 'F' 30y - 39y, 41y - 46y 4" character (Hexadecimal: ones place)
9 |ETX ETX 03y Transmission ends
10 | BCC '0'-'9,'A' - 'F' 30y - 39y, 41y - 46y Sum-check 1 (Hexadecimal: tens place)
11 '0'-'9",'A' - 'F' 30y - 39y, 41y - 46y Sum-check 2 (Hexadecimal: ones place)
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Selecting response frame [Inverter = Host]

0 1 2 3 4 5 6 7
‘ SOH ‘ Station No. ‘ACK/NAK Command| ETX ‘ BCC ‘
1 2 1 1 1 2 (byte)
BCC target
Values
Byte Field Description
ASCII format Hexadecimal format

0 SOH SOH 01y Transmission begins
1 Station No. '0'-'3",'9' 30y - 334, 3% Inverter station address (Decimal: tens place)
2 '0'-'9' 304 - 394 Inverter station address (Decimal: ones place)
3 | ACK/NAK Transmission response

ACK 06y Positive response: No receiving error or request logic error

NAK 154 Negative response: Request logic error
4 | Command Request command

'a' 61y Speed setting 1 (S01)

'b' 62y Torque command (S02)

'c! 63y Torque current command (S03)

'd' 64y Magnetic flux command (S04)

‘e! 651 Orientation position command (S05)

'f 66y Run command (S06)

'm' 6Dy Reset command: All "0"
5 ETX ETX 03y Transmission ends
6 |BCC '0'-'9,'A' - 'F' 30y - 39y, 41y - 46y Sum-check 1 (Hexadecimal: tens place)
7 '0'-'9,'A' - 'F' 30y - 39y, 41y - 46y Sum-check 2 (Hexadecimal: ones place)
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5.2 Fuji General-purpose Communications

Polling request frame [Host = Inverter]

0 1 2 3 4 5 6 7
[son | suionno [ ENQ Jeommand ETX [ BCC ]
1 2 1 1 1 2 (byte)
BCC target
Values
Byte Field Description
ASCII format Hexadecimal format

0 | SOH SOH 01y Transmission begins
1 Station No. '0'-'3",'9" 30y - 33y, 394 Inverter station address (Decimal: tens place)
2 '0'-'9' 30y - 394 Inverter station address (Decimal: ones place)
3 |ENQ ENQ 05y Transmission request
4 | Command Request command

'g' 67y Speed detection value (M06)

'h' 684 Torque command monitor (M07)

T 69y Torque current monitor (M08)

' 6Ay Output frequency monitor (M09)

k' 6By Run status monitor (M14)
5 |ETX ETX 03y Transmission ends
6 BCC '0'-'9'A' - 'F" 30y - 39y, 41y - 46y Sum-check 1 (Hexadecimal: tens place)
7 '0'-'9,'A"-'F' 30y - 39y, 41y - 464 Sum-check 2 (Hexadecimal: ones place)
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Polling response frame

[Inverter = Host]

0 1 2 3 4 5 8 10 11
ACK/NA
SOH | Station No. « Command Data ETX BCC
1 2 1 1 4 | 2 (byte)
BCC target |
Values
Byte Field Description
ASCII format Hexadecimal format

0 |SOH SOH 01y Transmission begins
1 Station No. '0'-'3",'9' 304 - 33y, 39 Inverter station address (Decimal: tens place)
2 '0'-'9' 30y - 39, Inverter station address (Decimal: ones place)
3 | ACK/NAK Transmission response

ACK 06y Positive response: No receiving error or request logic error

NAK 154 Negative response: Request logic error
4 | Command Request command

'g' 67x Speed detection value (M06)

'h' 68n Torque command monitor (MO07)

T 691 Torque current monitor (MO08)

' 6Ay Output frequency monitor (M09)

'k’ 6By Run status monitor (M 14)
5 | Data '0'-'9,'A' - 'F' 30y - 39y, 41y - 46y 1* character (Hexadecimal: thousands place)
6 '0'-'9''A' - 'F' 30y - 39y, 41y - 46y 2™ character (Hexadecimal: hundreds place)
7 '0'-"9"'A' - 'F' 30y - 39y, 41y - 46y 3" character (Hexadecimal: tens place)
8 '0'-'9",'A' - 'F' 30y - 39y, 41y - 46y 4™ character (Hexadecimal: ones place)
9 |ETX ETX 03y Transmission ends
10 | BCC '0'-'9"'A' - 'F" 30y - 39y, 41y - 464 Sum-check 1 (Hexadecimal: tens place)
11 '0'-'9''A' - 'F' 30y - 39y, 41y - 46y Sum-check 2 (Hexadecimal: ones place)
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5.2 Fuji General-purpose Communications

5.2.5

In cases where the length of the response frame varies according to the command type, if the
command type character is determined properly, the frame length designated for that command is
generally used for the response.

Negative response frame

No. Frame/command type Cause of error Negatl;; Zéleesponse Error code (M26)
1 Standard frame ENQ not detected in Standard frame Format error:
Option frame designated position (Length: 16 bytes) 74 (4AH)
2 | Non-designated command | Non-designated command Standard frame Command error:
(not R, W, A, E, a-k, m) (Length: 16 bytes) 75 (4BH)
detected
3 Selecting command (a-f, ETX not detected in Option frame Format error:
m) designated position (Length: 8 bytes) 74 (4AH)
4 | Polling command ETX not detected in Option frame Format error:
(g-k) designated position (Length: 12 bytes) 74 (4AH)

Note: If a negative response such as a format error or command error is returned with a standard frame as
in No. 1 & 2, the contents of the command type, function code type, and function code number fields are

not specified.
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5.2.6 Field descriptions
5.2.6.1 Data field

8 9 10 11 12
Standard frame
| SP additional data 1% character ‘ 2™ character | 3" character ‘ 4™ character
Option frame 5 6 7 8
| 1% character ‘ 2™ character ‘ 3" character | 4™ character ‘

Except for some special cases, the length of all data is 16 bits. In the data field of a transmission
frame, the data format is hexadecimal (0000H-FFFFH), and each digit is expressed as an ASCII
code. Additionally, for negative integer data (signed data), two’s complement is used to represent the
negative data.
Notes: = Use alphabetical capitals for hexadecimal A-F.

* For polling, set all request frame data fields to zero (‘0”) before sending.

* For selecting, ACK response frame data field contents are not specified.

Example: Function code S01 (speed setting 1): 500 r/min (Max. speed: 1500 r/min)

1) Calculate the default in accordance with the SO1 data format (£20,000/max. speed).
Data = 500r/min x £20,000/1500r/min (CW: +, CCW: -)

=+6666.6
~+6667
2) Convert the data to hexadecimal. (negative data: two’s complement)
Data = 6667 (CW)
= 1A0BH

Data=-6667 (CCW)

=0-6667=65536 - 6667 = 58869
=ESF5H

3) Set the data.

Position Default (CW) Default (CCW)
1* character ASCII 1 ASCII ‘B’
2" character ASCII A ASCII ‘52
3" character ASCII ‘0’ ASCII ‘F’
4™ character ASCII ‘B’ ASCII ‘5
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5.2 Fuji General-purpose Communications

5.2.6.2 Sum-check field

This field contains data used to check for errors in the transmission frame when sending data. The
data is calculated by adding all fields except for the SOH and sum-check fields in 1 byte increments.
The lowest 1 byte of data is expressed as an ASCII code.

Example: Sum result =0123H

Position Default
Sum-check 1 ASCII 2’
Sum-check 2 ASCII ‘3’

5.2.7 Communication examples

This section illustrates representative communication examples. (In all cases, the station number is
12.)

5.2.71 Standard frame

(1) SO1: Selecting speed setting 1 (write)
300r/min command % 20000 / max. speed: 1500 = 4000d = OFAOH

Request frame (Host = Inverter)

‘SOH‘l‘2‘ENQ|W‘S‘O|]‘SP‘O‘F|A‘O‘ETX‘7|D‘

G8Y-SH AYVANVLS ONISN  ERCLE)

ACK response frame (Inverter = Host)

‘SOH‘ 1 ‘ 2 ‘ACK|W‘ S ‘ 0 | 1 ‘SP‘ 0 ‘ F | A ‘ 0 ‘ETX‘ 7 | E ‘
NAK response frame (Inverter = Host) .........c..c........ Link priority error
‘SOH‘ 1 ‘ 2 ‘NAK| w ‘ S ‘ 0 | 1 ‘ SP‘ 0 ‘ 0 | 4 ‘ C ‘ETX‘ 7 | D ‘

(2) M09: Polling output frequency (read)

Request frame (Host = Inverter)

son] 1 [ 2 [eva] = [m o [ [ oo o o [ex]s]7]

ACK response frame (Inverter = Host).........c.ccue...e. 30.00 Hz (OBB8y = 3000d = 30.00)

son] 1 [ 2 [ac| = [m o [ [s]o]a a5 [ex]s]0]
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5.2.7.2 Option frame

(1) Selecting run command (write)

Request frame (Host = Inverter) ........ccceevevenencennee FWD command

[ o] o [ 2]

(=]

son] 1 [ 2 [eme] ¢ [0 [ 0]

ACK response frame (Inverter = Host)

‘SOH‘ 1 ‘ 2 ‘ACK| f ‘ETX‘ D | 2 ‘

NAK response frame (Inverter = Host) ..................... Cause of error confirmed to be "M26: Send
error process code"

—_

‘SOH‘ 1 ‘ 2 ‘NAK| f ‘ETX‘ E |

(2) Polling torque command value (read)

Request frame (Host = Inverter)

‘SOH‘ 1 ‘ 2 ‘ENQ| h ‘ETX‘ D | 3 ‘

ACK response frame (Inverter = Host)........cccecueenene 85.00% (21344 = 8500d — 85.00)

Gson] 1 [ 2 [ac] v [ 2 [ 1[5 [« [ex] 5] ¢ |

(3) Selecting run command with broadcast (write)

Request frame (Host = Inverter) .........ccceeveveeveenenee. REV command

‘SOH‘9‘9‘ENQ|f‘O‘O|O‘2‘ETX‘A|2‘

Broadcast returns no response.
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5.2 Fuji General-purpose Communications

5.2.7.3 ASCII code table

Oy place
01, plade 00y 10y 20y 30y 40y 50y 60y 704 | 80y Note 1

0y NUL DLE SP 0 @ P ‘ P El

1y SOH DCl1 ! 1 A Q a q HI

24 STX DC2 " 2 B R b r H2

3y ETX DC3 # 3 C S c s H3

4y EOT DC4 $ 4 D T d t H4

54 ENQ | NAK % 5 E U e u H5 o
61 ACK SYN & 6 F \% f v Al §
Tu BEL ETB ¢ 7 G W w ol 1
84 BS CAN ( 8 H X X 02 %
9% HT EM ) 9 I Y i y Ul GZ)
Ay LF SUB * J V4 j z SF Cﬁ
By VT ESC + : K [ k { - %
Cy FF FS , < L \ 1 \ ; %
Dy CR GS - = M ] m } - ;UU
Ey SO RS . > N A n ~ - g
Fy SI us / ? 0 B 0 DEL - o

Shaded | codes are used with this communication.
Example: For "0," ASCII code is "30y." For "1," ASCII code is "31;."

Note 1: Codes after "80y" are unique codes specified by Fuji Electric.
For settings, use binary.
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5.2.7.4 Program example

This program is written in Microsoft QuickBASIC (MS-DOS QBasic), and runs in accordance with
Fuji general-purpose inverter protocol.

100

110

120

130

140

150

160

170

180

190

200

1000
1010
1020
1030
1040
1050
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
3000
3010
3020
3030
3040
3050
3060
3070
3080
4000
4010
4020
4030
4040
4050
4060
5000
5010
5020
5030
5040
5050
5060
5070
5080
5090
5100
5110
5120
5130
5140
6000
6010
6020
6030
6040
6050
6060
6070
6080
6090
6100
6110
6120
6130
6140
6150
7000
7010
7020

'FGI-Bus Sample Program(MS-DOS QBasic)

OPEN "COM1:38400,E,8,1" FOR RANDOM AS #1

soh$ = CHRS(1)
etx$ = CHR$(3)
eng$ = CHR$(5)
ack$ = CHR$(6)
nak$ = CHR$(&H15)
esc$ = CHR$(&H1B)
CLS

'ComPort:BaudRate, Parity, DataBits, StopBits
'FunctionCode H34,  H36, H35, H37

PRINT "Select Operation 1:Read,2:Write"

key$ = INKEY$

IF key$ ="1" THEN 2000
IF key$ = "2" THEN 3000

GOTO 1010

'==== Read(F03) ====
cmd$ = soh$

cmd$ = cmd$ +"01"
cmd$ = cmd$ + eng$
cmd$ = cmd$ + "R"
cmd$ = cmd$ + "F03"
cmd$ = cmd$ + " 0000"
cmd$ = cmd$ + etx$
GOTO 4000

'==== Write(F03:1500r/m)

cmd$ = soh$

cmd$ = cmd$ +"01"
cmd$ = cmd$ + eng$
cmd$ = cmd$ + "W"
cmd$ = cmd$ + "F03"
cmd$ = cmd$ + " 05DC"
cmd$ = cmd$ + etx$

'==== Send ====
buf$ = cmd$
GOSUB calcbce
cmd$ = cmd$ + bee$

PRINT #1, cmd$

'==== Receive ====
recv$ = INPUTS$(1, #1)

'Refarence User's Manual 6-19
'SOH

'Address(01 - 31) FunctionCode: H31
'ENQ

'‘Command(R,W,A,E)

'Code(F00...)

'Data(0000 - FFFF)

'ETX

'Refarence User's Manual 6-19
'SOH

'Address(01 - 31) FunctionCode: H31

'ENQ

‘Command(R,W,AE)

'Code(F00...)

'Data(0000 - FFFF)

ETX

'Add BCC

'Send

'Receive

IF recv$ = soh$ THEN answer$ ="

answer$ = answer$ + recv$
IF recv§ <> etx$ THEN 5010

answer$ = answer$ + INPUT$(2, #1)
PRINT "Received Data:"; answer$

PRINT "Hit any key (ESC -> End)"

key$ = INKEY$
IF key$ = "" THEN 5090

IF key$ <> esc$ THEN 1000

CLOSE #1
END

calcbec:

b=0

c=2

char$ = MID$(buf$, c, 1)
b =b +ASC(char$)
c=c+1

IF char$ <> etx$ THEN 6030

b =b AND &HFF
bin = INT(b / 16)
GOSUB bintoasc
bee$ = ascii$

bin =b MOD 16
GOSUB bintoasc
bee$ = bee$ + ascii$
RETURN

'Add

'BCCA1(8bit High)Character

'BCC2(8bit Low)Character
'BCC1+2(Character)

bintoasc: 'Digit"0 - 15" to Character"0 - F"
IF bin < 10 THEN ascii$ = CHR$(ASC("0") + bin) ELSE ascii$ = CHR$(ASC("A") + bin - 10)

RETURN
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5.3 Modbus RTU

This communications protocol was created overseas. Where possible, English text is used alongside
the Japanese.

5.3.1 Message format

The normal format for sending RTU messages is as follows.

1. Query Host Query message
Inverter Response
2. Broadcast Host Broadcast message

Inverter (No response)

The inverter receives a message with the same station address from the host while in the standby
state. If the message is received normally, the request is processed and a normal response is returned.
If the message is not received normally, an error response is returned. In the case of a broadcast, no
response is returned. There are four types of message: Query, Normal response, Error response, and
Broadcast.

Qu61 y

The host sends a message to a single inverter.
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Normal response

After the query from the host is received, the request is processed and a normal response is returned.

Error response

An error response is returned if the inverter receives the query but the requested function cannot be
activated. A message indicating the reason why the requested function cannot be activated is sent
with the error response. However, in the case of a CRC error or physical sending error, no response
is returned.

Broadcast

The master uses a "0" address to send a message to all slaves. All slaves that receive the broadcast
message activate the requested function. This process ends with the time out on the master side.
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5.3.2 Transmission frame
The transmission frame is as follows.

1 byte 1 byte max. 203 bytes 2 bytes

Station address FC (function code) Information Error check

(1) Station address (station number)
Station addresses 0 to 247 are selectable with a 1 byte length.

Selecting a "0" address selects all slave stations and, therefore, the message will be a broadcast
message.

(2) FC (function code)

Function codes are defined with values of 0 to 255 with a length of 1 byte, as shown below. The
shaded sections indicate codes used with FRENIC-VG. Do not use "unused" function codes. Doing
so will result in an error response being returned.

FC Description
0to2 Unused
3 Read function code Data size: max. 99
4t05 Unused
6 Write function code Data: 1
7 Unused
8 Maintenance code
9to 15 Unused
16 Continuously write function code Data size: max. 16
17 to 127 Unused
128 to 255 Reserved for Exception Response

(3) Information

Information fields contain all information items (function code, byte count, data size, data, etc.). For
details on information fields for each message type (broadcast, query, normal response, error
response), refer to Section 5.3.2.1 "Reading function codes", Section 5.3.2.2 "Writing single
function codes", and Section 5.3.2.3 "Writing multiple function codes".

(4) Error check
Error check fields contain data 2 bytes in length for the CRC-16 check method.

Because information fields vary in length, it is necessary to calculate the frame length required to
calculate the CRC-16 code from the FC and byte count data.
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5.3 Modbus RTU

5.3.2.1 Reading function codes
Query
1 byte 1 byte 2 bytes 2 bytes 2 bytes
Station No. 03 Function code Read data size (max. 99) Error check

Normal response

1 byte 1 byte 1 byte 2 to 198 bytes 2 bytes

Station No. 03 Byte count Read data size (max. 198) Error check

Hi, Lo, Hi, Lo, Hi, Lo,...

Setting "Query"

This request cannot be used with broadcasts. Station number "0" cannot be used.

FC=03

Function codes are 2 bytes in length and composed of an identification code and a number (Ex.
"F40" = F + 40). The Hi side corresponds to identification codes F, E-, L. The Lo side corresponds

to the number. The setting data range is 0-9, 11 (F-L, U) on the Hi side, and 0-99 on the Lo side. For
example, the setting data for F20 is "0014h".
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Setting Idenzioﬁdceation Name Setting Iden::ioﬁdceation Name

0 F Basic function 30 El Terminal function 1

1 E Terminal function 31 H1 High level function 1

2 C Control function 32 H2 High level function 2

3 P Motor 1 function 33 H3 High level function 3

4 H High level function 34 H4 High level function 4

5 A Motor 2 function 35 HS5 High level function 5

6 o Option function 36 Al Motor 3 function

7 S Command/function data 37 ol Option function 1

8 M Monitor data 38 02 Option function 2

9 L Elevator function 39 Ul User function 1

11 6] User function SF
41 M1 Monitor data function 1
42 M2 Monitor data function 2

The length of read data is 2 bytes. The setting range is 1-99 (words). Make sure to set read data so
that it does not exceed the upper limit offset 99 of the function code. Otherwise, an error response
will be returned.

Interpreting "Normal response”

The byte count data range is 2-198. A byte count is twice the size of read data (1-99) for a query.

In the response, read data is listed in the order of Hi bytes and then Lo bytes for each word of data,
and each word of data is listed in the order of the function code (address) requested with the query,
and then the address +1, +2, etc. Missing function codes (F09, etc.) will be returned as "0000".
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5.3.2.2 Writing single function codes

Query
1 byte 1 byte 2 bytes 2 bytes 2 bytes
Station No. 06 Function code Write data Error check
Hi Lo
Normal response
1 byte 1 byte 2 bytes 2 bytes 2 bytes
Station No. 06 Function code Write data Error check
Hi Lo

Setting "Query"

Broadcasts can be used if the address is "0". In this case, the broadcast request is processed by all
inverters and no response is returned.

FC=06
Function codes are 2 bytes in length and composed of an identification code and a number.

For details on identification codes, refer to the table in Section 5.3.2.1. The length of read data fields
is fixed at 2 bytes.

Interpreting "Normal response”

A normal response uses the same frame as a query.
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5.3 Modbus RTU

5.3.2.3 Writing multiple function codes

Query
1byte 1 byte 2 bytes 2 bytes 1 byte 2 to 32 bytes 2 bytes
Station No.| 16 Function code Write data size Byte count Write data Error check
Hi, Lo, Hi, Lo,...
Normal response
1 byte 1 byte 2 bytes 2 bytes 2 bytes
Station No. 16 Function code Write data size Error check

Setting "Query"

Broadcasts can be used if the address is "0". In this case, the broadcast request is processed by all
inverters and no response is returned.

FC=16
Function codes are 2 bytes in length and composed of an identification code and a number.

For details on identification codes, refer to the table in Section 5.3.2.1. The length of read data fields
is fixed at 2 bytes.

The setting range is 1-16. If you set a value of 17 or more, an error response will be returned. The
byte count is 1 byte in length. The setting range is 2-32. Set the byte count to twice the size of the
write data. The first 2 bytes of write data should be set to a Lo code (function code requested by the
query), and subsequent data should be Hi codes set in ascending order (address +1, address +2, etc).
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Interpreting "Normal response”

The returned function code and write data size values are the same as for the query.
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5.3.24 Maintenance code

This function is used to check communication line connections (hardware).

Que; \
1 byte 1 byte 2 bytes 2 bytes 2 bytes
Station No. 08 Diagnosis code 00 00 Data Error check

Normal response

1 byte 1 byte 2 bytes 2 bytes 2 bytes

Station No. 08 Diagnosis code 00 00 Data Error check

n

Setting "Que
Broadcasts cannot be used for this query.
FC =08

Diagnosis codes should be 2 bytes in length and fixed as 0x0000. If you set the data to a value other
than 0x0000, an error response will be returned. The data should be 2 bytes in length. The content of
the data can be set arbitrarily.

Interpreting "Normal response”

A normal response is the same as a query.
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5.3 Modbus RTU

5.3.25 Error response

If an incorrect query is received, the query is not processed and an error response is returned.

Error response

1 byte 1 byte

1 byte 2 bytes

Station No. Exception function

Sub code Error check

Interpreting "Error response"

This is the same as for a station number request. The exception function adds 128 to the FC of the

query message.

For example, if FC = 3, then exception function = 3 + 128 = 131 (83y). The subcode indicates the
reason for the exception, as shown in the table below.

. M26 Keypad
Sub code Item Details (HEX.)
1 Incorrect FC FC other than 3, 6, 8, 16 received 75 01
(4BH)
2 Incorrect address | Incorrect ~ function | Range exceeded or non-existent code (F81, etc.) 78 02
code received (4EH)
Incorrect data size Attempted to write more than 16W of data
Diagnosis code error | Diagnosis code setting is not "0"
(maintenance code)
3 Incorrect data Data range error Write data range exceeds writable range 80 03
(50H)
7 NAK Link priority Attempted to write command data or run 76 07
command data with field option (T link, SX, (4CH)
etc.) applied
Write disabled (1) Change during operation disabled 79
(2) Write disabled (Read only, M range) (4FH)
(3) Link function edit allowed mode
(4) Write via RS-485 disabled
(H31, H34-37, H40, P02)
(5) F04, FO5, P03-P27
(M1 motor parameters protected)
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5.3.3 Error checking
5.3.3.1 CRC-16

When sending data, CRC data is used to check for errors in the transmission frame.

CRC is the most effective system for error checking. At the sending side, the CRC value is
calculated and added to the last level of the frame. Then, at the receiving side, the CRC value is
calculated again in the same way based on the received data. The two CRC values are then
cross-checked.

Simplified steps for calculating CRC
e Convert the data to a polynomial (Ex. 1100 0000 0010 0001 — X15 + X14 + X5 + 1) and
then divide this polynomial by a generating polynomial (17 bit; X16 + X15 + X2 + 1). The
remainder (16 bit) is the CRC value.

e Add the "remainder" to the last level of the data, disregarding the quotient, and send the
message.

e  The recipient divides the received message (with the CRC value added) by the generating
polynomial. If the "remainder" is zero, the message has been received without errors.

CRC-16

A generating polynomial is expressed as factors of X such as "X’ + X*+ X", rather than binary codes
suchas "1110".

Although any kind of generating polynomial can be used, some standard types are defined and
proposed for optimal error detection.

For RTU, the "X'*+ X3+ X*+ 1" generating polynomial, which corresponds to "1 1000 0000 0000
0101" in binary code, is used. The CRC that is generated with this polynomial is known as
"CRC-16".
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5.3 Modbus RTU

5.3.3.2 CRC-16 algorithm

The following diagram shows the CRC-16 calculation algorithm. Please also refer to the calculation
example in Section 5.3.3.3.

¢ START )
v

Default
Remainder R < “FFFF”
Generating polynomial P < “A001”
Data length countern < 0

Data length calc. N « Data length

No

n++

k2
Specify last byte of word data as:
A= nt" sent byte
Top byte is “00”

v

[ Shift Count — 0
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<« Yes

Y

—No. hift Count == 072
Yes

Yes
A 4
Yes |CRC DATA — CRG DATA XOR P| "
A 4
|CRC DATA — CRC DATA XOR A|
[ CRC DATA — A XOR R

bl I

<
<
) 4

ST Gount =57

No
v
| Shift Count++

=<
93
7}

y
| CRC DATA >> 1 bit shift |No

>

Bit shift Carry?

v

Add CRC DATA to last level of
sent frame

v
C END )

CRC DATA is 1 word of memory. It is updated in the calculation process and finally added to the
sent frame as a check code.

When the message is received, the same algorithm is used. The CRC calculated at the receiving side
must then be cross-checked with the CRC that was sent.
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5.3.3.3 CRC-16 calculation example
The following is an example of read data that is sent:

Station number: 1, FC = 03, function code P49 (P = code 03, 49 = 31 Hex), read data size: 20 items,
G.P (generating polynomial): 1010 0000 0000 0001.

Address FC Function code Read data size
o1 03 03 31 oo 14

N PROCESS 15|14 (13|12 (11|10 9 | 8| 7|6 | 5|4 |3 |2|1] 0 |Flag
1 | Initial data R="FFFEF" 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2 | st data byte ofofofofofojofof[oO0|O|]O|]O]|]O]|O]|O0]1

3 | CRC=No.l XorNo.2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 110

4 | Shift >> 2 (up to flag=1) 0] 0|1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
5 |CRC=No.4XorGP 1 ]0|0]1 1 1 1 1 1 1 1 1 1 1 110

6 | Shift>>2 ofof1L|o0o|oO0]|]1 1 1 1 1 1 1 1 1 1 1 1
7 |CRC=No.6 X or GP 1{10[0]0]0]1 1 1 1 1 1 1 1 1 110

8 | Shift>>2 o|o0f1]0O0[O0O]|O0]O0]1 1 1 1 1 1 1 1 1 1
9 | CRC=No.8 XorGP IL{o|f0jO0|O0O]O0O|O0]1 1 1 1 1 1 1 110

10 | Shift >> 2 (8 shift end) ofofrfofofojfojfofo]1 1 1 1 1 1 1 1
11 | CRC=No.10 X or G.P 1r{ofofjofoO0of[O0O[O0O|O0O]O0]1 1 1 1 1 110

12 | 2nd data byte o(fojfofofofofofofo}jojoj|0}|o0]|O0]|1 1

13 [ CRC=No.l1 X or No.12 110(o0]J0O0]O0O|O0O]O|O0]O0]1 1 1 1 1 {01

14 | Shift>>1 ofrf{ojojfojojojofo]o]1 1 1 1 110 1
15 | CRC=No.14 X or G.P 1 1 Ir{ojofojfojofjo]o]1l 1 1 1 1 1

16 | Shift>> 1 0|1 1 1]10(0|0]O0O|O0]|O0]O0]1 1 1 1 1 1
17 | CRC=No.16 X or GP 1 r{of1rj{ofojofoj|jo0o]ojo]1l 1 1 110

18 | Shift>>2 001 rfoftrfofofofjo]o|0]O0]1 1 1 1
19 | CRC=No.18 X or G.P rjfofjfojtrjoftrjyojofojojojo]o]1l 110
20 | Shift>>2 ofof1rj{ojof1}]of]r1 ofofofofofofofr1 1
21 |CRC=No.20 X or GP t1jojojojo|frj{ofrjojofojojojojoy|o
22 | Shift >> 2 (8 shift end) o(foftrfofojfojojrfoj1rjiojojojoj|ojo 0
23 | 3rd data byte o(fojfofofofofofofo}jo0|0]|0]|O0]|O0]1 1
24 | CRC =No.22 X or No.23 ofof1f{ojo0ofo0]O0]°1 ofrfofofofof1 1
25 | Shift>>1 ofofofrfofojfofoftrj{oj1jiojojoj|oj1 1
26 |CRC=No.25X or GP 1 0|1 r1{ofojojof1jo|1]0]0]O0]|]O0]O
27 | Shift>>6 ofofofofofof1r|fofr1 1r{of[(ojof[o0]|1]O0 1
28 | CRC=No.27 X or GP 1{of[1 (000} 1]0]1 1 O[O0 O0|O0]|1 1
29 | Shift>>1 oftrjojfrfofojojf1rjfoj]r1 1{0[0]O0]O0]1 1
30 |CRC=No.29 X or GP 1 1 1 rL{ofjofjo0o|1]o0]1 r{fojojojfofo
31 | 4th data byte oOofof[oO0Of[O0Of[O[O]O[O[O]O]1 1 {0001
32 | CRC =No.30 X or No.31 1 1 1 110]0]O0]1 ofrf{ofrfofofofrl
33 | Shift>>1 0|1 1 1 trfofofoftrjoj1r{ojtrjyojf[ofjo 1
34 |CRC=No.33 X or GP 1 1 {01 rfofofofrjyoj1joj1j0j]o0]1
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5.3 Modbus RTU

N PROCESS 15|14 (13|12 (11|10 9 | 8| 7|6 | 5|4 |3 |21 0 | Flag
35 | Shift>>1 0 1 1 0 1 1 0]0¢(O0 1 0 1 0 1 0|0 1
36 | CRC=No.35XorGP 1 1 010 1 1 0]0¢(O0 1 0 1 0 1 0 1

37 | Shift>>1 0 1 1 0] 0 1 1 0]07]O0 1 0 1 0 1 0 1
38 |CRC=No.37 X or GP 1 1 0]01|O0 1 1 01010 1 0 1 0 1 1

39 | Shift>>1 0 1 1 0]01|0O0 1 1 0j01|O0 1 0 1 0 1 1
40 |CRC=No.37 X or GP 1 1 0]0|O0]O0 1 1 01010 1 0 1 0] 0

41 | Shift>>3 0]01|0O0 1 1 0]10(0]O0 1 1 0010 1 0 1
42 |CRC=No.4l XorGP 1 0 1 1 1 0]10(0]O0 1 1 01010 1 1

43 | Shift>>1 0 1 0 1 1 1 0|0 (0]|O 1 1 0]01|O0 1 1
44 | CRC=No.43 X or GP 1 1 1 1 1 1 0|0 (0]|O 1 1 0|0 |O0]O0

45 | 5th data byte ojofojofofojofojojofojofojoj|oq|o

46 | CRC =No.44 X or No.45 1 1 1 1 1 1 0]10(0]|O 1 1 0|0 (O0]O0

47 | Shift>>5 0O|0f[O0O]|]O0]O 1 1 1 1 1 1 0|0 O0]O0 1 1
48 | CRC=No.47 X or GP 1 0 1 0] 0 1 1 1 1 1 1 0|0 0]O0O]O
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49 | Shift>>3 ojofo| 1o 1f{O0]O0|T1]1 1|11 11010 0
50 | 6th data byte ojojojojojojfojofofojo|1[O0O]|1][O0]O
51 | CRC=No0.49 X or No.50 0 0 0 1 0 1 0 0 1 1 1 0 1 0 0 0
52 | Shift>>4 ojojojojojofo|1|lO|1]O0]O0]T1 1|1 11]0 1
53 |CRC=No.52 X or GP rfojtrfofofojo|1][O0|1]O0]|O0]°]1 1|1 1
54 | Shift>> 1 0 1 0 1 0 0 0 0 1 0 1 0 0 1 1 1 1
55 | CRC=No.54 X or GP 1 1 1 1 0 0 0 0 1 0 1 0 0 1 1 0
56 | Shift>>2 0|01 rLf1f1jojofofo|1|]O|1[O0O]O0]|1 1
57 | CRC =No.56 X or GP 10|01 r{1rfojojojof1j{of1]0|[0]O
58 | Shift>>1 o100/ 1]1 rfojojojof1r]of1]o0]|oO 0
Send CRC 4 E 1 4

Following the above calculation, the sent data is as follows.

Address FC Function code Read data size CRC check

o1 03 o3 31 (010 14 14 4E

5.3.34 Calculating frame length

In order to calculate CRC-16, it is necessary to know the message length, which is variable. The
lengths of all message types can be determined from the table below.

FC Name Length of query broadcast Length of response message
message excluding CRC code excluding CRC code
3 Read function code 6 bytes 3+ 3" byte
6 Write single function code 6 bytes 6 bytes
8 Maintenance code 6 bytes 6 bytes
16 Write multiple function codes 7+ 7" byte 6 bytes
128-255 | Exception function Unused 3 bytes

Note: 7" and 3" denote the byte count value for the information field.
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5.34 Communication examples

This section illustrates representative communication examples. (In all cases, the station number is
5)

5.3.41 Reading
(1) M06: Read speed detection value.

Query (Host = Inverter)

05 03 08 | 06 00 | 01 67 | EF

Normal response (Inverter = Host)

05 03 02 27 10 53 B8
I I

Speed detection value: 27104 = 10000d

Max. speed
20000
(Max. speed: 1500 r/min)

10000d x =750 (r/min)

(2) SO1: Write 400 r/min to speed setting 1. (Max. speed: 1500 r/min)

. 200004 ~
400 (sfmin) X —g " o = 53334 = 14DS,

Query (Host = Inverter)

05 06 07 | 01 14 | D5 16 | 65

Normal response (Inverter = Host)

05 06 07 01 14 D5 16 65
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5.4 FRENIC-VG Loader

5.4 FRENIC-VG Loader

Inverter support software FRENIC-VG Loader runs on a computer to provide the following.

* Configuring and managing function codes: Reading/writing function code data from/to the
inverter
* Monitoring the running status of the FRENIC-VG:
Operation monitor (I/O monitor and system monitor)
Trace functions (Real-time trace and historical trace)
* Analyzing failures that have happened in the FRENIC-VG:
Operation monitor (Alarm monitor)
Trace functions (Traceback)

Using the above functions of FRENIC-VG Loader enables you to easily start FRENIC-VG, manage
function codes, and analyze failures without setting up a data logger tool.

FRENIC-VG Loader is available in two versions: Free version (WPS-VG1-STR) included in the
CD-ROM that comes with the FRENIC-VG inverter and Optional paid-for version
(WPS-VG1-PCL).

[ For details, refer to the FRENIC-VG Loader Instruction Manual.

FRENIC-VG Loader functions supported by free version and paid-for version

Reading/writing function code data Supported by free version
WPS-VGI-STR

Trace functions Traceback .
(Instruction Manual

INR-SI47-1617*-0)
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. Supported by optional paid-for
Historical trace version WPS-VG1-PCL

Real-time trace (Instruction Manual
INR-S147-1589*-[17)

Operation monitor I/O monitor --

System monitor

Alarm monitor

Note On non-standard series of inverters such as special order-made inverters, FRENIC-VG
Loader may not display some function codes normally.

541 Specifications

Item Specifications Remarks
Supported inverter series FRENIC-VG (Unit and stack types)
FRENIC5000VG7
Direct connection USB connection: 1 inverter only Direct connection between
g with the inverter RS-485 connection: Max. 31 inverters Loader and inverter via the USB
5 or RS-485 interface.
o
g Via-PLC Via USB Connection between Loader and
O communication *1 Via RS-485 PLC (MICREX-SX).
Via communications board (Ethernet interface)
Recommended cables USB: USB cable (Mini B connector)
RS-485: Shielded twisted pair for
long-distance transmission

*1 In the system configuration in which the FRENIC-VG (or FRENIC5000VG7) inverter is connected with the
MICREX-SX via the SX bus (or E-SX bus), connecting FRENIC-VG Loader to the MICREX-SX enables access
to the inverter.
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RS-232C port (Requires an RS-485—RS-232C
converter)

a dedicated cable.

Item Specifications Remarks
OS *2 Microsoft Windows XP (SP3 or later)
Microsoft Windows Vista

= Microsoft Windows 7 (32-bit, 64-bit)
g Memory 512 MB or more RAM 2 GB or more recommended
B
2 | Hard disk space Free space of 8.5 MB or more
o
%0 | Serial ports USB port The FRENIC5000VG7 requires
g
B
<3
o

Monitor resolution

800 x 600 or higher

Color XGA (1024 x 768) 32-bit
or higher monitor recommended.

Transmission specifications *3

Communications ports

COML1 to COM255

Port used by Loader on
computers

Transmission rate

USB connection: 12 Mbps fixed

RS-485 connection:
38400, 19200, 9600, 4800, 2400 bps

38400 bps or more recommended

Character length 8 bits Fixed
Stop bit length 1 bit Fixed
Parity Even Fixed

No. of retries

None, 1 to 3 to 10

No. of retries before detection of
communication timeout error

Timeout setting

100 ms, 300 ms, 500 ms, 1.0to 1.9 s,
2.0t09.0s,10.0t0 60.0 s

Time longer than the response
interval (H39) should be
specified.

*2 It is not recommended that FRENIC-VG Loader be used on computers downgraded from Windows 7 or Vista to
Windows XP.

*3 Underlined values are factory defaults.

5.4.2
5.4.2.1

Connection

USB connection

The FRENIC-VG is equipped with a USB port, enabling direct connection to a computer which is
also equipped with a USB port. FRENIC-VG Loader can be used in the connection configuration
of "Computer : FRENIC-VG=1:1."

Note that the FRENIC5000VG7 has no USB port.

Computer

USB MiniB connector

Figure 5.4.21
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5.4 FRENIC-VG Loader

5.4.2.2 RS-485 connection

The FRENIC-VG or FRENIC5000VG7 has an RS-485 communications interface as standard,
enabling access from FRENIC-VG Loader in RS-485 communication.

Connecting the inverter to a computer requires an RS-485 converter. In the maximum configuration,
up to 31 inverters can be connected to a single computer running FRENIC-VG Loader. When two or
more inverters are connected, it is necessary to register each inverter (station address, etc.) for access
from FRENIC-VG Loader.

Connection with FRENIC-VG

The FRENIC-VG has an RS-485 terminal on the control terminal block. Connect the
communications cable to that terminal.

[ For details on connection, refer to Section 5.1.3 "Connection method."

] For details on RS-485 converters, refer to Section 5.1.4 "RS-485 Communications support
devices."

Connection with FRENIC5000VG7
Use the VG7 loader cable for connection.

L] For details, refer to the FRENIC5000VG7 related documents.

5.4.2.3 Communication via MICREX-SX

In the system configuration in which the FRENIC-VG or FRENIC5000VG?7 inverters are connected
with the MICREX-SX via the SX bus (or E-SX bus), FRENIC-VG Loader can access to those
inverters through the MICREX-SX. (Transparent communication)
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Access to FRENIC-VG through the

MICREX-SX
MICREX-SX
SX bus (or E-SX bus)

Connection with
MICREX-SX via
- USB

- RS-485

- Ethernet

OPC-VG1-SX

FRENIC-VG

x
[%2]
<
(O]
1%
(&)
o
o

Register SX station

address and access to the
Computer FRENIC-VG

(FRENIC-VG Loader)

Figure 5.4.2-2 Access to Inverters in Transparent Communication

In transparent communication, the MICREX-SX runs software in the preset task cycle in RUN mode.
FRENIC-VG Loader uses unoccupied time in the task cycle to access the inverter without interrupt;
therefore, it does not disturb the operation of the machinery.

Note Reading or writing data from/to the inverter sometimes takes time.
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5.4.3

Function overview

This section overviews the functions of FRENIC-VG Loader.

[

5.4.31

For details, refer to the FRENIC-VG Loader Instruction Manual.

Configuring function codes

FRENIC-VG Loader allows you to edit, set, and check (comparison between data saved in the
inverter and that in the connected computer) the function codes of the FRENIC-VG or
FRENIC5000VG?7. Function code numbers, names, setting values, setting ranges, factory defaults,

etc. are listed on the screen.

It is also possible to save those data in CSV format so that it can be pasted to Microsoft Excel sheet

for convenience in data management.

Functont =
Function code edit | Auto-tuning | File information
= F_”"E“Ud" || Ghange MNo. Function code name Setting value  Setting range  Factory shipping value  Minimum Maimum pterval L *
= Gode group L
F code L Fu 00wl 00 1]
- code Fill 0009 0 0 4 -
El code
-G code FI2 |Operation method 1001 0 0 1 1 -
Zfﬂg‘: FO3 M1 max. speed 150050 t0 30000 .. 1500 50 30000 1|/t
Hi code FO4 M1 rated speed 150050 15 30000 1500 5 30000 1
i coce FU5 | M1 rated voltage 18880 10 000 v 188 & a9 K
A code FIT | Acseleration time 1 5.00[001 to 99.99. 500 [T 00 001 s
Q‘DUE;:'E F08 | Deceleration time 1 500001 to 9999 500 a1 00| 001 -
ol code FI0 M1 electronic thermal overload re 102 0 0 2 1
bi”n‘iii L F11 M1 electronic thermal overload re 166.0|0.01 to 9999 156.0 001 2000 001
U1 code 1 FI2 M1 slectranic thermal averlaad re., 100/05 2 750 min 100 [H I
- 5F code ]
e csttin Fié Restart mode after momertary po 1005 0 0 5 1
- Giontents of changs(E FI7 |Gain {for speed sattine signal 12} 1000/00 to 2000 % 1000 [ 00| o) ¢
RAW faikuretPink) FI% | Bias (for speed settine sienal 12) 030000 ta 30, o w0000 s000 1eh
- User definition
User defintion 1 F20 DG broke (Starting speed) PIPYRET 2 2 s f
- User definition 2 - . . .
Usar definton 3 F21_ |0 brake (Brakie lovel Function code information
- User definition 4 F22 |DO brake (Braking time) X .
User defiiton § T w— Click here to call up the function code
= Gode for communicat oo .
S code F24 Starting speed (Holding time) description window.
W code
pode F26 | Motor sound (arrier freq) T
M2 cods F36 | 90RY operation mode K 0 0 1 1 -
Comparison result = F37 [Ston soeed 100100 to 1500+ 100 10 sonl 0l T
d Z ‘ RSN ’
| Read j I Wiite. ‘ {Facm.y set H Func. cods sat. j[Func code info ]}Inmahzahun H Advanced ‘ Print. | Camparison |
sssnsnnnnn?
Select Inerter (Mo AL IO <) [ Glese |

5.4.3.2

Figure 5.4.3-1 Function Codes Screen

Trace functions

The trace functions allow you to monitor the inverter running status in sequential waveforms.

The following three types of trace functions are available. Make use of each type according to its
feature. The trace data can be saved in a computer so that it is possible to analyze failures not only at
the site but also at offices.

® Traceback:

® Real-time trace:

® Historical trace:

If the inverter causes an alarm, it automatically saves the running states in
waveforms into its memory. FRENIC-VG Loader reads out the waveform data
and displays it in graph form.

This function is suitable for failure analysis.

The inverter stores waveform data of the latest alarm and the last three alarms.
It discards waveform data of the older alarms.

This function reads out the current waveform data from the running inverter
and shows it in graph form in real-time.

This is suitable for long-duration monitoring.

According to the preset arbitrary triggers, this function reads out the waveform
data of the inverter running states held in the inverter memory and displays it
in graph form.

This is suitable for monitoring short-duration samples.
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5.4 FRENIC-VG Loader

Trace specifications

Item Traceback Real-time trace Historical trace
Detected current value, Detected current value,
angle of current flow angle of current flow
50 ps to 83.36 pus 50 ps to 83.36 us
Sampling time 100 ps to 166.72 ps 1 mstols 100 ps to 166.72 ps
Other than those above Other than those above
400 ps to 666.88 us 400 ps to 666.88 ps
I msto 1s Imstols
1100 point/Ch 15000 points/Ch 3436 0 24549 points/Ch
Number of (This number increases or

Before trigger: 1000 points/Ch | (Number of points that can

li int
SAmpUng potits After trigger: 100 points/Ch be displayed sequentially)

decreases depending on the
number of channels.)

) ) Analog: 8 channels Analog: 8 channels Analog: 8 channels
Display data size . . ..
Digital: 16 channels Digital: 16 channels Digital: 16 channels
Analog: 26 items Analog: 26 items Analog: 26 items
Selected data size Digital . Digital ‘ Digital .
IN: 16 items IN: 16 items x 6 blocks IN: 16 items x 6 blocks

OUT: 16 items x 8 blocks OUT: 16 items x 6 blocks OUT: 16 items x 6 blocks

Built-in battery required *1
Other Inverters of 30 kW or above:
Battery included as standard

*1 For the battery loading procedure, refer to Chapter 8, Section 8.6 "Battery" in the FRENIC-VG User's Manual
(Unit Type / Function Codes Edition).

G8Y-SH AYVANVLS ONISN  ERCLE)

it Trace back [F=5 Een =
yemTrEEEEEsssmaassssnaasssnsasssanaasssany 2
o
Monitor | Graph postion adjustment | Bark setting ' Trace back Stop Bl .
z © Veical ) CusorA ) CusorB @ CusorAB &
£52 I © Horiontal
Select Trace-back Data H 2 EED 2
-998ms - 2ms
Latest alam '] [ Apply l
~ of a
ktem Data [
Bank status Data existence
Alam generstion day 201014
Alarm generation time 00:05:31 ACH1 0 Fl
Ram o b2 Spesd sefing 4(ASR1
Sampling tme{High) 50,000 npubiiLow]
Sampling time{Low) ms
Own station/Other station Own station 1500[rminjf]
PreArigger points(High) 1000
Frengger points(Low) 1000 Contn
Postrigger points(High) 100 Speed ds#flted value]
Post4rigger points (Low) 100 Low]
N 1500[rimin/div]
Cursor setting [
With two cursors, the size and time can ACH2 0 -
ue current comman
be measured. i F
2000%/di] T
[ Readwavefom | [ Readfunc, code data | e Eurren’?‘ﬂi“" o ‘
mmand[Low] r : : : : : ‘ i : : :
-908ms -898ms —798ms -698ms -598ms -408ms -398ms -208ms -198ms 98ms  2ms
4 L3

Figure 5.4.3-2 Traceback Screen
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5433 Operation monitor

FRENIC-VG Loader can monitor the following and save the monitored data in CSV format.

® I/O monitor:

® System monitor:

® Alarm monitor:

This monitors the ON/OFF states of the input and output terminals of the
inverter.

This shows the inverter ROM version, inverter type, current setup information,
and maintenance information of the inverter.

This shows the alarm status of the inverter--the current alarm content and the
various running information applied when an alarm has occurred.

This also shows a list of alarm data selected from four alarms (latest and last
three alarms).

This requires a backup battery. (Inverters of 30 kW or above: Battery included
as standard)

0y Refer to Chapter 8, Section 8.6 "Battery" in the FRENIC-VG User's
Manual (Unit Type / Function Codes Edition).

On the monitor screen also, it is A list of alarm data is selectable from the
possible to: latest and the last three alarms.

- Initialize alarm history

- Reset alarms

ﬁ Drive Monitor

===
/0 mopiter | System monitor | Alam monitor

susmmmmmn,

» .
= Data when alam occumsd Lastest alam = .
®eussssssssssssssssssssssssssssssssssssnsnss’

Cumeyt status = -
ltem Value

No Aarm I
Latest alamm data Er2

....a..................,“ o o =
A .
: T ——
H Third last alem history 1
Initizlize the alam history . Latest alarm generation date fyear) ; (month)

o
Yasnsmsssssnssnennannnn®

Save CSWfile Muttiple alam No.5 Sub code L

o

+

Latest alam generation date [d:

Latest alam generation date (minute) ; second) 1 {minute) ; 17 (second)

Latest alam reset date fear) | |

Latest alam reset date {day) ; (hour)
Latest alam reset date {ninute) ; (second) 1 fminute} ; 31 {second)
Multiple alarm Mo.1 Er2

Multiple alarm Mo.2
Multiple alarm Mo.3
Muttiple alarm Mo .4
Multiple alam Mo 5
Muttiple alarm Mo.1 Sub code
Multiple alarm Mo.2 Sub code
Multiple alarm Mo.3 Sub code

Muttiple alarm Mo.4 Sub code

Target Inverter: Ma. 1[ 171NV A

Figure 5.4.3-3 Operation Monitor (Alarm monitor)
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Chapter 6
CONTROL OPTIONS

This chapter describes the FRENIC-VG's control options.
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6.1 Common Specifications

6.1

6.1.1

Specifications table

Common Specifications

Table 6.1.1
Switch-accessible . . See
Category Name Model functions Specifications Section
F/V converter OPC-VGI-FV (*1) F/V converter 6.9
Analog cards Synchro interface OPC-VGI-SN Dancer control synchro interface circuit [ 6.10
Aio expansion card OPC-VGI-AIO 2 [Ai] + 2 [Ao] expansion card 6.13
16-bit Di binary or BCD 4-digit + sign
OPC-VG1-DIA speed command, torque command, and
Di interface card OPC-VG1-DI torque current command configuration 6.11
OPC-VGI1-DIB (Conﬁgurétion switching is required at
the mounting port.)
OPC-VGI-DIOA Funct'lon select}on Di x 4-b%t + '
) ) function selection Do x 8-bit expansion
Dio expansion card OPC-VG1-DIO 6.12
UPAC I/O expansion
OPC-VGI-DIOB | 1y, . 1 6-bit + Do x 10-bit
T-link interface card OPC-VGI-TL T-link interface card 6.4
CC-Link interface card OPC-VGI1-CCL CC-Link-compliant card 6.7
OPC-VGI-PG(SD) | 45V line driver type encoder interface
Digital 8-bit T OPC-VGI1-PG(LD) | (A, B, Z 51gna1's) (500 kHz) N
(A and B ports OPC-VG1-PG(PR) | Motor speed, line speed, position
only) OPC-VG1-PG(PD) command, position detection
6.2
PG interface card OPC-VG1-PGo(SD) Open collector type encoder interface
OPC-VG1-PGo(LD)| (A, B, Z signals) (100 kHz)
OPC-VG1-PGo . ..
OPC-VG1-PGo(PR)| Motor speed, line speed, position
OPC-VG1-PGo(PD) command, position detection
OPC-VG1-SPGT 1 7-bit high-resolution ABS encoder 6.8
interface
OPC-VG1-PMPG +5 V line driver output | A, B,
Synchronous motor drive magnetic pole
interf: d . 6.3
PMPG interface car OPC-VG1-PMPGo Open collector output | Positions
(max. 4-bit)
UPAC communication Used for driving two or more inverters | Separately
high-speed serial card OPC-VGI1-SIU (*1) with a single inverter equipped with a issued
UPAC via the communications link manual
Field bus interface | PROFIBUS-DP interface OPC-VG1-PDP (*2) PROFIBUS-DP interface card 6.15
card card
(C port only) DeviceNet interface card OPC-VG1-DEV (*3) DeviceNet interface card 6.16
SX bus interface card OPC-VGI1-SX SX bus interface card 6.5
Digital 16-bit E-SX bus interface card OPC-VGI-ESX E-SX bus interface card 6.14
D port onl . . arz
(D port only) User Programmable OPC-VGI-UPAC (*2) Used for making customizable software Sii‘;;‘;‘ﬁly
Application Card (UPAC) at the user site for inverter control manual
Separately
Safety card Functional safety card OPC-VGI1-SAFE (*2) Safety standard-compliant card issued
(E port only) manual
Control circuit High-speed serial Used for multiplex systems such as
terminal communications-compatible OPC-VGI1-TBSI (*2) multi-winding motor drive system and 6.6
(F port only) terminal block direct parallel system
Separately
WPS-VGI1-STR Windows CD-ROM (free version) issued
manual
Loaders Inverter support loader
Separately
WPS-VG1-PCL Windows CD-ROM (paid-for version) issued1
manualj

(*1) Available soon

(*2) Auvailable in the ROM version H1/2 0020 or later and product serial number version BC or later.
(*3) Auvailable in the ROM version H1/2 0030 or later and product serial number version BC or later.
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For options whose manuals are separately issued as shown in the above table, refer to the documents

listed below.

Model Name Material No. Remarks
OPC-VGI1-SIU UPAC communication high-speed serial card
24A7-00-0044*
OPC-VGI1-UPAC | User Programmable Application Card (UPAC)
OPC-VGI-SAFE Functional safety card INR-SI47-1541*-00
WPS-VG1-STR FRENIC-VG Loader (free version) INR-S147-1588*-00
WPS-VG1-PCL FRENIC-VG Loader (paid-for version) INR-SI47-1616*-1

Note 1: A box (O) replaces an alphabetic letter: J (Japanese), E (English), or C (Chinese).
An asterisk (*) replaces an edition number (a, b, c, ...).

Note 2: The materials are subject to change without notice. Be sure to obtain the latest editions for use.

Mounting ports for control options

] P
J | A port (CN3)

D port (CN10)

P
E port (CN16) o]
o W "_) O%
] | B port (CN2)

O
e
( <|:| F port (CN1) ]

C port (CN6)

. 1.9 |

-

Figure 6.1.1 Control Option Mounting Ports on the Control Printed Circuit Board

Note: To use the control circuit terminal option (F port), replace the standard control circuit terminal
printed circuit board.

The following table indicates which control options can be used in combination (number of options

mountable):

Table 6.1.2
CN Port Category Pattern 1 Pattern 2 Pattern 3
3 A Digital 8-bit, analog card 1 1 1
2 B Digital 8-bit 1 0 0
6 C Filed bus interface card 0 0 1
10 D Digital 16-bit 1 1 0
16 E Safety cards 0 1 1
1 F Control circuit terminals 1 1 1
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6.1 Common Specifications

Constraints when control options are installed

Table 6.1.3 indicates which options can be used simultaneously.

@: Can be used simultaneously. : Cannot be used simultaneously.

Table 6.1.3
o C_I\V/[é‘:fl SN | FV |al0| DI |DIO| TL |cCL gg(/) b SPGT| SIU | SX | ESX [UPACPNET| PDP |DEV [SAFE| TBSI
SN NG
FV NG | NG
AIO NG | NG | NG
DI *1 [ oK | oK | OK | OK
DIO 1| ok | oKk | oK | OK | OK
TL OK | OK | OK | OK | OK | NG
ccL OK | OK | OK | OK | OK [ NG | NG

PG/PGo *¥1*2 ] OK | OK [ OK | OK | OK | OK | OK | *3

PMPG/PMPGo *4 [ OK | OK |OK [ OK | OK | OK [ OK | *3 | NG

9 'deyn
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SPGT *51* | *6 | *6 | OK | OK | OK | OK | NG | NG [ NG

SIU OK|OK [OK|OK |OK |OK |OK |[OK|OK |OK [NG

SX OK |OK [OK |OK | OK | OK | NG | OK | OK | OK | NG [ NG

ESX OK |OK [OK | OK | OK [ NG | NG [ OK | OK | OK | NG | NG | NG

UPAC OK |OK [OK |OK |[OK [ OK | OK | OK | OK | OK | OK | NG [ NG | NG

PNET OK | OK [ OK | OK | OK [ NG | NG [ OK | OK | OK [ NG | NG [ NG | NG | NG

PDP OK |OK [ OK |OK | OK | NG | NG [ OK | OK [ OK | NG | NG | NG | NG [ NG | NG

DEV OK |OK [ OK | OK | OK [ NG | NG [ OK | OK | OK | NG | NG [ NG | NG [ NG | NG | NG

SAFE OK |OK [OK |OK |OK [OK | OK [ OK | OK | OK | OK | OK [ OK | OK | OK | OK | OK [ NG
TBSI OK |OK [OK |OK |OK |[OK |OK [ OK | OK | OK [ NG | OK [ OK | OK [ OK | OK | OK | *6 | NG

As listed above, some communications option cards cannot be concurrently mounted (e.g., combination of the

A =

OP-VGI1-TL and OPC-VG1-CCL). If they are concurrently mounted, an operation error will occur (=~ ).

*1

*2

*3

*4

*5
*6

The OPC-VG1-DI/-DIO/-PG/-PGo can select the operation mode with the configuration of the SW on the printed
circuit board.

Two cards of each of those models can be concurrently mounted. If the configuration of the SW is the same on

those two cards, an operation error will occur (55 ).

When the OPC-VG1-PG is used for detection of the motor speed, the input from terminals [PA] and [PB] on the
inverter's control printed circuit board is disabled.

When the PG interface card (OPC-VG1-PG/PGo) and PMPG interface card (OPC-VG1-PMPG/PMPGo) are
concurrently mounted, the following constraints apply.

VG1-PG/PGo(SD) | VG1-PG/PGo(LD) | VG1-PG/PGo(PR) | VG1-PG/PGo(PD)
VG1-PG/PGo(SD) NG

VG1-PMPG/PMPGo

VG1-PG/PGo(LD) OK NG

VG1-PG/PGo(PR) OK NG NG

VG1-PG/PGo(PD) OK NG NG NG

When the OPC-VG1-PMPG is mounted, effective terminals are switchable depending upon the drive control
selected.

Under vector control for IM with speed sensor, terminals [PA] and [PB] on the inverter's control printed circuit
board take effect.

Under vector control for PMSM with speed sensor, the OPC-VG1-PMPG takes effect.
The OPC-VGI1-SPGT can be mounted on B port only.

If you need to use this combination of option cards, contact your Fuji sales representative.



6.1.2

6.1.2.1

Acceptance inspection

Inspecting options

ACAUTION

* Do not use products with damaged or missing parts.

Doing so may result in bodily injury or damage.

Once you receive the product you ordered, check the following items:

(M

@
(€))

printed on the option.

Example type/model: OPC-VG1-TL

Verify that the product you received is in fact the product you ordered. Check the type/model

TL — T-link interface
VG1 — FRENIC-VG

Option name
Host inverter name

Check the product for damage sustained during shipment.

Verify that all accessories are included in the packaging.

Table 6.1.4 Accessories

Option model

Screws/spacers

Other (power supply harnesses, optical cables, plugs and housings)

OPC-VGI1-FV, SN,
AIO

OPC-VG1-DI

OPC-VGI1-DIO

OPC-VGI-TL, CCL

OPC-VG1-PG/PGo

OPC-VG1-PMPG/
PMPGo

OPC-VG1-SPGT

OPC-VG1-SIU

Screws (M3): 3
Spacers: 3

+15 V use (CN12 connections)

+24 V use (CN24 and CN25 connections)
Sumitomo 3M Limited
Plug: 10120-3000PE, Housing: 10320-52A0-008

+24 V use (CN24 and CN25 connections)
Sumitomo 3M Limited
Plug: 10136-3000PE, Housing: 10336-52A0-008

Sumitomo 3M Limited
Plug: 10120-3000PE, Housing: 10320-52A0-008

Plastic optical cable (5 m, 1 per card)

OPC-VGI-8X, ESX,

Screws (M3): 2

UPAC Spacers: 4
OPC-VG1-PDP, DEV | Screws (M3): 3
Spacers: 1

OPC-VGI1-SAFE

Screws (M3): 3

Keypad connection cable (5 m, 1 per card)

OPC-VGI-TBSI

Plastic optical cable (5 m, 1 per card)

WPS-VG1-STR, PCL




6.1 Common Specifications

6.1.2.2 Operating environment

Options are designed for use in the same operating environment as the FRENIC-VG.

Table 6.1.5 Operating Environment

Item Specifications

Installation location | Shall be free from corrosive gases, flammable gases, oil mist, dusts, and direct sunlight.
(Pollution degree 2 (IEC60664-1)). Indoor use only.

Ambient -10 to +50°C (-10 to +40°C when installed side-by-side without clearance (22 kW or
temperature below))

Relative humidity 5 to 95% RH (without condensation)

3,000 m or below

1001 to 3000 m: Current derating is required for use.

Refer to the "Unit Type / Function Codes Edition" separately issued, Chapter 3,
Section 3.3 "Mounting and Wiring the Inverter."

200 V 55 kW, 400 V 75 kW or below I 200 V 75 kW, 400 V 90 kW or above

3mm: 2 to less than 9 Hz, ' 3mm: 2 to less than 9 Hz
Vibration 9.8 m/s2: 9 to less than 20 Hz ' 2m/s2: 9 to less than 55 Hz

Altitude

9 'deyn

2 m/s2: 20 to less than 55 Hz 1 m/s2: 55 to less than 200 Hz

2. (ON @]

1 m/s2: 55 to less than 200 Hz 3 %

Note: Use of options in an operating environment that does not satisfy these conditions may result in e ;_U|
decreased performance and service life or equipment failure. % 'Q



6.1.3 Storing options

6.1.3.1 Temporary storage

Options should be stored in an environment that satisfies the conditions listed in Table 6.1.6.

Table 6.1.6 Storage Environment

Item Specifications

Ambient

- +50°
temperature 10t0+50°C

Avoid use in environments where abrupt changes in temperature

Storage temperature . .
& peratu, -25 to +70°C may cause condensation or freezing.

(Note 1)

Relative humidity 5 t0 95% (Note 2)

Avoid exposure to dust, direct sunlight, corrosive gases, flammable gas, oil mist, steam,

Atmosphere S . .
P water droplets and oscillation. Avoid exposure to excessive salt content.

(Note 1): Storage temperatures assume short-term exposure as during shipment.

(Note 2): Condensation or freezing may occur in locations where there are significant changes in temperature, even if the humidity
satisfies the specifications. Avoid storage in such locations.

(1) Do not place options directly on the floor. Instead, store on a table or shelf.

(2) If the storage environment does not satisfy the conditions listed in Table 6.1.6, wrap the option in a

vinyl sheet, polyethylene film designed for packaging use, or other material.

(3) If exposure to humidity is a concern, place a desiccant (silica gel, etc.) inside the packaging and
then wrap as described in (2) above.

6.1.3.2 Long-term storage

The method used to store options for an extended period of no use after purchase varies greatly with the
storage environment. If the device must be stored under precisely controlled conditions, consult the
company from which you purchased the product or your nearest Fuji sales office with information about
the specific specifications.

Generally speaking, the following storage practices should be observed:
(1) Options should be stored in an environment that meets the temporary storage conditions.

(2) Options should be packaged carefully to prevent the incursion of humidity and foreign matter.
Enclose a desiccant (silica gel, etc.) in the packaging. See JIS Z 0301 (damp-proof packaging
methods) for the quantity of desiccant to use. Aim for a relative humidity of 70% or less inside the
packaging.

When the option is to be installed in the FRENIC-VG and then left unused in a device or control panel for
a period of time, particularly at a location where construction work is being carried out, the device is
likely to be exposed to humidity and dust. In such situations, remove the entire FRENIC-VG inverter and
store it in an environment that satisfies the conditions listed in Table 6.1.6.



6.1 Common Specifications

6.1.4 Installing internal options (OPC-VG1-L]0])

6.1.4.1 Removing the front cover

ACAUTION

» Inappropriate installation or removal of the product may cause damage to the product.

* Shut off the inverter's input power supply and verify that the charge lamp (CHARGE) has gone out before
installing or removing options. When external control circuits are powered by separate power supplies, the
inverter's 30A, 30B, 30C, Y5A, and Y5C control terminals may be energized, even when all inverter main
circuits, control, and auxiliary power supplies are off (open). To avoid electric shock, ensure that all external
power supplies are off (open).

Remove the inverter's front cover as shown in the following figures. Note that the method for removing

the cover depends on which inverter model (capacity) you are using.

FRN22VG1S-2J/4J (22 kW) or lower FRN30VG1S-2J/4J (30 kW) or greater 9

S

As shown in Figure 6.1.2, loosen the one (1) As shown in Figure 6.1.3, remove the hd
mounting screw on the front cover at location (a) mounting screws on the front cover at location 00
and grip the top of the cover to remove it. (b) (the number of screws varies with the 3 %
inverter's capacity) and remove the front ) ;_U|
cover. % |Q

(2) Open the keypad case.

Keypad case

Control printed
circuit board

Figure 6.1.2 Removing the Front Cover Figure 6.1.3 Removing the Front Cover
FRN22VG1S-2J/4J (22 kW) or lower FRN30VG1S-2J/4J (30 kW) or greater
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6.1.4.2

Installing a digital 8-bit communications option card

The following options ("communications option cards") are connected to either A port (CN3) or B port

(CN2) on the control printed circuit board.

* When not using the communications option card at the same time as a digital

Options
OPC-VG1-TL

16-bit option (OPC-VG1-SX, etc.), follow "Installation method 1" below.

* When using the communications option card at the same time as a digital

OPC-VG1-CCL
OPC-VG1-SIU

16-bit option (OPC-VG1-SX, etc.), follow "Installation method 2" below.

M Installation method 1 (when not using the option at the same time as a digital 16-bit

option card)

(When connecting the card to A port)

(1) Attach the three included spacers (d) to the
three option mounting fixtures (a) through (c)
on the control printed circuit board.

(2) Install the communications option card so that
connector CN1 (on the back of the
communications option card) connects to
connector A port (CN3) on the control printed

circuit board.

3

Tighten the three included screws (e) to secure
the communications option card in place.

(4) Referring to Figures 6.1.2 and 6.1.3,
"Removing the Front Cover," reverse the
procedure to reattach the front cover.

Control printed

circuit board \
~ a

Digital 8-bit communications
option card

Figure 6.1.4 Installing a Communications
Option Card (Connected to A port)

6-8

(When connecting the card to B port)

(1) Attach the three included spacers (d) to the
three option mounting fixtures (a) through (c)
on the control printed circuit board.

(2) Install the communications option card so that
connector CN1 (on the back of the
communications option card) connects to
connector B port (CN2) on the control printed
circuit board.

3)

Tighten the three included screws (e) to secure
the communications option card in place.

(4) Referring to Figures 6.1.2 and 6.1.3,
"Removing the Front Cover," reverse the
procedure to reattach the front cover.

Control printed

circuit board
a

Digital 8-bit communications
option card

Figure 6.1.5 Installing a Communications
Option Card (Connected to B port)



6.1 Common Specifications

M Installation method 2 (when using the option at the same time as a digital 16-bit option

card)

ACAUTION

The dimensions of the spacers included with communications option cards and those included with digital 16-bit
option cards differ slightly. See the following diagram when determining which spacers to use. Use of the wrong

spacers may damage the product.

o| Spacers included with
2| communications option
cards
O

Spacers included with digital
16-bit option cards

(Unit: mm)

(When connecting to A port)

(1) Install the digital 16-bit option, connecting it to the
D port (CN10) connector on the control printed
circuit board.

(2) Attach the two screws (a) included with the digital
16-bit option to mounting holes D and @ on the
digital 16-bit option, and attach four spacers (b) to
holes Q) through ®.

(3) Attach one spacer (d) included with the
communications option card to the option mounting

fixture (c) on the control printed circuit board.

(4) Install the communications option card so that
connector CN1 (on the back of the communications
option card) connects to A port (CN3) on the
control printed circuit board.

(5) Tighten the three included screws (e) to secure the
communications option card in place.

(6) Referring to Figures 6.1.2 and 6.1.3, "Removing the
Front Cover," reverse the procedure to reattach the
front cover.

Control printed

circuit board \

Digital 16-bit

Digital 8-bit communications
option card

Figure 6.1.6 Installing a Communications
Option Card (Connected to A port)

(When connecting to B port)

(1) Install the digital 16-bit option, connecting it to the
D port (CN10) connector on the control printed
circuit board.

(2) Attach the two screws (a) included with the digital
16-bit option to mounting holes @ and @ on the
digital 16-bit option, and attach four spacers (b) to
holes @ through ®.

(3) Attach one spacer (d) included with the
communications option card to the option mounting

fixture (c) on the control printed circuit board.

(4) Install the communications option card so that
connector CN1 (on the back of the communications
option card) connects to B port (CN2) on the
control printed circuit board.

(5) Tighten the three included screws (e) to secure the
communications option card in place.

(6) Referring to Figures 6.1.2 and 6.1.3, "Removing the
Front Cover," reverse the procedure to reattach the
front cover.

Control printed

circuit board \

Digital 16-bit
option

Digital 8-bit communications
option card

Figure 6.1.7 Installing a Communications
Option Card (Connected to B port)
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6.1.4.3

Installing a digital 8-bit option card

The following options ("digital option card") can be connected to either A port (CN3) or B port (CN2) on
the control printed circuit board. However, the OPC-VG1-SPGT must be connected to B port (CN2).

» When not using the digital option card at the same time as a digital

Options
OPC-VG1-PG/PGo

below.

16-bit option (OPC-VG1-SX, etc.), follow "Installation method 1"

» When using the digital option card at the same time as a digital 16-bit

OPC-VG1-PMPG/PMPGo
OPC-VG1-SPGT
OPC-VG1-DI/DIO

option (OPC-VG1-SX, etc.), follow "Installation method 2" below.

M Installation method 1 (when not using the option at the same time as a digital 16-bit

option card)

(When connecting to A port)

(1) Attach the three included spacers (d) to the
three option mounting fixtures (a) through (c)
on the control printed circuit board.

(2) Install the digital option card so that connector
CNI1 (on the back of the digital option card)
connects to A port (CN3) on the control

printed circuit board.

(3) Connect the power supply harness running
from the top of the digital option card to

CN25 on the control printed circuit board.

(4) Tighten the three included screws (e) to secure
the digital option card in place.

(5) Referring to Figures 6.1.2 and 6.1.3,
"Removing the Front Cover," reverse the
procedure to reattach the front cover.

Control printed

circuit board \

supply
harness

Digital 8-bit option card

Figure 6.1.8 Installing a Digital Option Card
(Connected to A port)
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(When connecting to B port)

(1) Attach the three included spacers (d) to the
three option mounting fixtures (a) through (c)
on the control printed circuit board.

Install the digital option card so that connector
CN1 (on the back of the digital option card)
connects to B port (CN2) on the control
printed circuit board.

2)

Connect the power supply harness running
from the top of the digital option card to
CN24 on the control printed circuit board. For
OPC-VG1-SPGT, connect the harness to
CN12.

3)

4)

Tighten the three included screws (e) to secure
the digital option card in place.

(5) Referring to Figures 6.1.2 and 6.1.3,
"Removing the Front Cover," reverse the
procedure to reattach the front cover.

Control printed

circuit board \
X a

Power

supply
harness

Digital 8-bit option card

Figure 6.1.9 Installing a Digital Option Card
(Connected to B port)



6.1 Common Specifications

M Installation method 2 (when using the option at the same time as a digital 16-bit option

card)

ACAUTION

may damage the product.

= Spacers included with
| digital option cards
O

The dimensions of the spacers included with digital option cards and those included with digital 16-bit option
cards differ slightly. See the following diagram when determining which spacers to use. Use of the wrong spacers

Spacers included with digital
16-bit option cards
(Unit: mm)

(When connecting to A port)

(1) Install the digital 16-bit option, connecting it
to the D port (CN10) connector on the control
printed circuit board.

(2) Attach the two screws (a) included with the
digital 16-bit option to mounting holes O and
@ on the digital 16-bit option, and attach four
spacers (b) to holes 3 through ®.

(3) Attach one spacer (d) included with the digital
option card to the option mounting fixture (c)
on the control printed circuit board.

(4) Install the digital option card so that connector
CNI1 (on the back of the digital option card)
connects to A port (CN3) on the control
printed circuit board.

(5) Connect the power supply harness running
from the top of the digital option card to
CN25 on the control printed circuit board.

(6) Tighten the three included screws (e) to secure
the digital option card in place.

(7) Referring to Figures 6.1.2 and 6.1.3,
"Removing the Front Cover," reverse the
procedure to reattach the front cover.
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(When connecting to B port)

(1) Install the digital 16-bit option, connecting it
to the D port (CN10) connector on the control
printed circuit board.

(2) Attach the two screws (a) included with the
digital 16-bit option to mounting holes ) and
@ on the digital 16-bit option, and attach four
spacers (b) to holes 3 through ®.

(3) Attach_one spacer (d) included with the digital
option card to the option mounting fixture (c)
on the control printed circuit board.

(4) Install the digital option card so that connector
CNI1 (on the back of the digital option card)
connects to B port (CN2) on the control
printed circuit board.

(5) Connect the power supply harness running
from the top of the digital option card to
CN24 on the control printed circuit board. For
OPC-VG1-SPGT, connect the harness to
CN12.

(6) Tighten the three included screws (e) to secure
the digital option card in place.

(7) Referring to Figures 6.1.2 and 6.1.3,
"Removing the Front Cover," reverse the
procedure to reattach the front cover.

9 'deyn
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Power supply

harness
CN25
D port =
Digital 16-bit ‘

option

Digital 8-bit option card

Figure 6.1.10 Installing a Digital Option
Card (Connected to A port)

6.1.4.4

Power supply
harness

Digital 16-bit
option

Power

supply D>
harness e "

Digital 8-bit option card

Figure 6.1.11 Installing a Digital Option

Card (Connected to B port)

Installing a digital 16-bit option card

Install the digital 16-bit option card by following steps (1) and (2) in "Installation method 2 (when using
the option at the same time as a digital 16-bit option card)" in Section 6.1.4.2 "Installing a digital 8-bit

communications option card."

Options
OPC-VG1-SX

OPC-VG1-ESX
OPC-VG1-UPAC

6.1.4.5

Installing an analog option card

The following options ("analog option card") can be connected to A port (CN3) connector on the control

printed circuit board.

»  When not using the analog option card together with a digital 16-bit

option (OPC-VG1-SX, etc.), follow "Installation procedure 1"

When using the analog option card together with a digital 16-bit

Options
OPC-VG1-FV below.
OPC-VG1-SN .
OPC-VG1-AlO

below.

6-12
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6.1 Common Specifications

M Installation procedure 1 (when not using the option together with a digital 16-bit
option card)

(1) Attach the three included spacers (d) to the three option mounting fixtures (a) through (c) on the
control printed circuit board.

(2) Install the analog option card so that connector CN1 (on the back of the analog option card) connects
to A port (CN3) on the control printed circuit board.

(3) Connect the power supply harness running from the top of the analog option card to CN12 on the
control printed circuit board.

(4) Tighten the three included screws (e) to secure the analog option card in place.

(5) Referring to Figures 6.1.2 and 6.1.3 "Removing the Front Cover," reverse the removal procedure to
mount the front cover.

Control printed
circuit board

CN12

Power supply
harness Analog option card

Figure 6.1.12 Installing an Analog Option Card

6-13
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M Installation procedure 2 (when using the option together with a digital 16-bit option
card)

ACAUTION

The dimensions of the spacers included with analog option cards and those included with digital 16-bit option
cards differ slightly. See the following diagram when determining which spacers to use. Use of the wrong spacers
may damage the product.
2 Spacers included with Spac_ers ipcluded with digital
™| analog option cards 16-bit option cards
O

(Unit: mm)

(1) Install the digital 16-bit option, connecting it to D port (CN10) on the control printed circuit board.

(2) Attach the two screws (a) included with the digital 16-bit option to mounting holes M and @ on the
digital 16-bit option, and attach four spacers (b) to holes 3 through ®.

(3) Attach one spacer (d) included with the analog option card to the option mounting fixture (c) on the
control printed circuit board.

(4) Install the analog option card so that connector CN1 (on the back of the analog option card) connects
to A port (CN3) on the control printed circuit board.

(5) Connect the power supply harness running from the top of the analog option card to CN12 on the
control printed circuit board.

(6) Tighten the three included screws (e) to secure the analog option card in place.
(7) Referring to Figures 6.1.2 and 6.1.3 "Removing the Front Cover," reverse the removal procedure to

mount the front cover.

Control printed
circuit board

Digital 16-bit
option card

Analog option card

Power supply
harness

Figure 6.1.13 Installing an Analog Option Card



6.1 Common Specifications

6.1.4.6 Installing a field bus interface card

The following options ("interface card") can be connected to C port (CN6) on the control printed circuit
board.

Options
OPC-VG1-PVP

OPC-VG1-DEV

M Installation procedure
(1) Attach one spacer (b) included with the interface card to the option mounting fixture (a) on the
control printed circuit board.

(2) Install the interface card so that connector CN1 (on the back of the interface card) connects to C port
(CNO6) on the control printed circuit board.

(3) Tighten the two included screws (c) to secure the interface card in place.

9 'deyn

(4) Referring to Figures 6.1.2 and 6.1.3 "Removing the Front Cover," reverse the removal procedure to
mount the front cover.

Control printed

circuit board \

SNOILdO
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Interface card

Figure 6.1.14 Installing an Interface Card
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6.1.4.7 Installing a functional safety card

The following options can be connected to E port (CN16) on the control printed circuit board.

Options
OPC-VG1-SAFE

M Installation procedure

(1) Install the functional safety card so that connector CN6 (on the back of the functional safety card)
connects to E port (CN16) on the control printed circuit board.

(2) Tighten the three included screws (a) to secure the functional safety card in place.
(3) Referring to Figures 6.1.2 and 6.1.3 "Removing the Front Cover," reverse the removal procedure to

mount the front cover.

Control printed
circuit board

Figure 6.1.15 Installing a Functional Safety Card
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6.1 Common Specifications

6.1.4.8

Installing a control circuit terminal option

The following options can be connected to F port (CN1) on the control printed circuit board.

Options
OPC-VG1-TBSI

M Installation procedure

(1) Loosen two screws (a) on the standard control circuit terminal printed circuit board and remove the
board from F port (CN1) on the control printed circuit board.

(2) Mount the control circuit terminal option.

(3) Tighten two screws (b) to secure the control circuit terminal option in place.

(4) Referring to Figures 6.1.2 and 6.1.3 "Removing the Front Cover," reverse the removal procedure to

mount the front cover.

Control printed

: circuit board

Control circuit
terminal
printed circuit
board

a

Figure 6.1.16 Removing the Control Circuit
Terminal Printed Circuit Board
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Control printed
circuit board

Control circuit
terminal option

o

b

Figure 6.1.17 Mounting the Control Circuit
Terminal Option
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6.2

6.2.1

The PG interface expansion card is used for speed control using a line driver
output type of encoders, synchronous operation of two or more motors, and
rotational positioning (orientation).

Since the FRENIC-VG's built-in PG interface generates 15 V and 12 V
complementary (totem pole, push-pull) output, the built-in PG interface function
is used when performing speed control with PG feedback using a normal
FRENIC-VG standard motor.

O

When interfacing with a PG that is not supported by the built-in PG interface,
for example a 5 V line driver output type PG interface

When you wish to detect the line speed using a PG installed on the line

When you wish to drive the motor using pulse train commands or perform
synchronized operation

PG Interface Expansion Card OPC-VG1-PG/PGo

Product overview

Principal applications

When you wish to perform orientation (rotational positioning) (requires a separate UPAC option)

To support applications above individually, the PG interface expansion card has SW1. Switching SW1
selects Speed detection (SD), Line speed detection (LD), Pulse reference (PR) or Pulse detection (PD)
function.

@

3

“

&)

(6)

O]

Hardware

Since the interface uses photocoupler insulation, PG wiring may be up to 50 m long with line driver
signals and a small wiring voltage drop.

Broken wire detection function

The broken wire detection function can be used when using SD motor speed detection. When a
broken wire is detected, the inverter will display alarm /"=, and the interruption of inverter output
will cause the motor to perform a free-run stop. However, this function is not available when using
the open collector/voltage output model (OPC-VG1-PGo). The FRENIC-VG ships with PG broken

wire detection cancelation functionality in its standard configuration.

PG interface expansion card function codes

PG interface expansion card codes (005 to 08 and 012 to 19) are used for pulse compensation and
other functionality when performing position and line control.

PG frequency division output

As with the built-in PG, when performing speed control with the optional PG set to SD, the FA and
FB built-in terminal blocks can be used to generate open collector output and complementary output
by dividing the pulse signal frequency.

Input format selection

When using the PG interface expansion card to perform speed detection (SD, LD), input signals are
fixed to two signals (A- and B-phase) with a 90° phase difference. When receiving a pulse train
(PR), you can select from three signal types using function codes (013: pulse train input format
selection).

UPAC function

Cumulative values of PG signal input can be read out from programs running in the UPAC option.
Therefore, the combination of the UPAC option and the PG interface expansion card can build
applications including winding diameter calculation for winders and orientation.
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6.2 PG Interface Expansion Card

6.2.2 Model and specifications

6.2.2.1 Model

ACAUTION

* There are two models for the PG interface expansion card, reflecting differences in the external
equipment output interface:

OPC-VGI1-PG: Line driver signals
OPC-VG1-PGo:  Open collector/voltage output

Take care not to specify the wrong model when placing an order for cards.

The available models of FRENIC-VG's PG options differ according to the external equipment output
interface (line driver output, open collector output/voltage output).

After purchase, the target application can be selected with SW1 on the option.

9 'deyn

Model format:

OPC-VG1-PGO (OO)

PD (pulse detection): For pulse detection

LD (line speed detection): For line speed detection

PR (pulse reference): For input of pulse train commands (pulse
train synchronous operation)

SD (speed detection): For motor speed detection

SNOILdO
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None: Line driver output model (provides PG broken wire detection

function when SD is selected)

o: Open collector output and voltage output model (no PG broken
wire detection function)

sopBIU| Od

pieD uoisuedx]

PG: Pulse generator interface expansion card
VG1: FRENIC-VG inverter

Accessories

Spacers: 3
Screws (M3): 3

SWI setting

For example, to perform speed control for a motor that includes a line driver output type encoder, you
would order the OPC-VGI1-PG and select SD with the switches as the speed control application. To
perform synchronized operation based on received pulse trains, set the switches to PR.

Table 6.2.1 Configuration of Switches on the Option

Function | SW1-1 SW1-2
PD OFF OFF
LD ON OFF
PR OFF ON  |(Factory default)
SD ON ON
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6.2.2.2

Specifications

ACAUTION

« Failure to set the switches (SW1) on the PG interface expansion card correctly will prevent the
system from operating properly. Read information about the settings below and be sure to set the
switches correctly.

« When performing rotational positioning, set the switches to PG (PD). Use of the card in this
configuration requires the separate UPAC option.

Table 6.2.2 Hardware specifications

Item Specifications
Model OPC-VGI-PG OPC-VGI1-PGo
Signal type Line driver output Open collector output

(26C31, 26LS31 or equivalent recommended)

Voltage output

Mode switching

SW-1 and SW1-2 on the PG interface expansion card are used to switch modes as follows:
(SW1-1, SW1-2) = (OFF, OFF) : (ON, OFF) : (OFF, ON) : (ON, ON)=PD : LD : PR : SD

Motor speed detection (SD), Line speed detection (LD), Pulse detection (PD), Pulse command

Applications input (PR)
The PG interface expansion card uses a SV power supply.
[PGP] terminal: +5 V +5%, 250 mA
PG power [PGM] terminal: Common
supply Includes an overcurrent protection function.
Internal photocoupler insulation (connected to [PGM] and [CM] on the inverter's control Pt
board; isolated from [M])
[PA], [*PA], [PB], [*PB], [PZ], [*PZ] [PA], [PB], [PZ]
Signal pins Photocoupler insulation Photocoupler insulation

([*PA], [*PB], and [*PZ] are not used.)

Connections (see
basic connection
diagram)

Line driver output type

Connect a 5 V power supply to [PGP] and
[PGM]. Other 5 V power supplies cannot be
used. Since a balanced circuit is used, it is
necessary to use twisted-pair shielded cable for
wiring.

Open collector output type

Built-in 5 V pull-up, sink current: § mA
max./circuit

(Can be used when connected to the
FRENIC-VG's [FA] and [FB] terminals.)

Voltage output type
L level voltage detection: 0 V to 2 V or less
H level voltage detection: 4 Vto 15V

Input format

Can select from 3 types using the 013 function code (pulse train input format selection).
2 signals (A- and B-phase) with 90° phase difference

A-phase: Command pulse; B-phase: Command code

A-phase: Run forward pulse; B-phase: Run reverse pulse

Pulse output

Open collector output or complementary output can be generated by dividing the frequency of
the input pulse with the inverter's built-in [FA], [FB], and [CM] terminals.

Max. output frequency: 100 kHz; 15 mA max., 1.5 mA min., 27 V max./circuit

Max. input pulse
frequency

500 kHz, duty: 50 £10%

100 kHz, duty: 50 £10%

Allowable
wiring length

Approx. 50 m
Shorter wiring lengths are required when there
is a high voltage drop. For wiring runs of 50 m

or greater, use an insulation converter as
described in "6.2.4.2 Wiring."

10 m or less

Keep wiring runs as short as possible to avoid
the effects of noise.

Power supply

24V

Supplied from the inverter's printed circuit board. Connect the power supply harness to CN24 or

CN25 on the inverter.
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6.2 PG Interface Expansion Card

Input signal format (run reverse signals * omitted)

2 signals with a 90° phase difference
Run forward

<

440

Run reverse

\4

<

Input A pulse f 1 f

Input B pulse T { T

Command pulse, command code
Run forward

v

A

>
>

Run reverse

<
<

A

Input A pulse

s

Input B pulse

T

e 2 > ti2edus OPC-VG1-PG
Run forward pulse, run reverse pulse
< Run forward >ie Run reverse > O o
Input A pulse T ¢ T v T
Input B pulse v T # T ¢ ? Powaerrnséir;ply

Software specifications

t3

t3>4us

A

Figure 6.2.1

Y.

Figure 6.2.2

(1) Speed control specifications: OPC-VG1-PGO (SD)

3% w Specifications are the same as when the built-in PG interface is used.

_w S89K3

oo [10e0e

o0 20000
Figure 6.2.3

Table 6.2.3
Item Speed control specifications

Card type (setting) OPC-VGI1-PGO (SD)

Motor control method

Vector control for IM with speed sensor

Speed control
Vector control with

Control range

1 : 1500 (min. speed: base speed, 1.0 to 1,500 r/min. with 4P
conversion, using 1024 P/R)

1 : 6 (constant torque region : constant output region)

speed sensor

Speed control
accuracy

Analog setting: £0.1% of max. speed
Digital setting: +0.005% max. speed

PG interface functionality

When the PG interface expansion option is installed and set to SD, the
built-in PG function is disabled, and the PG option takes priority.

Broken wire detection function

Yes

Frequency division output

Output can be generated by dividing the frequency of PG interface
expansion card pulses input from the standard [FA] and [FB] terminals.

6-21
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(2) Line speed control specifications: OPC-VG1-PGO (LD)

3% é This configuration is used when controlling the line speed of a winding device using
2% |=83&8 aPG installed on the line, rather than motor speed control.
oo [10e0e
00 20000
Figure 6.2.4
Table 6.2.4
Item Line speed control specifications
Card type (setting) OPC-VGI1-PGO (LD)

Vector control with speed sensor (induction motor, line speed control)
Control method . S .
Line speed control is built into the standard configuration.

1 : 1500 (min. speed: base speed, 1.0 to 1,500 r/min. with 4P
Line speed Control range conversion, using 1024P/R)
Vector control with 1 : 6 (constant torque region : constant output region)
speed sensor Speed control Analog setting: £0.1% of max. speed
accuracy Digital setting: £0.005% max. speed

With the PG interface expansion card installed and the LD setting

active:

PG interface functionalit Function code H53 = 2: Line speed detection enabled

interface functionali
Y Function code H53 = 3: High selector (line speed detection, motor

speed detection using built-in PG)
The encoder pulse count can be set using the 006 function code.

Pulse compensation Compensation can be performed using the 007 and 08 function codes.

Broken wire detection function None

The speed can be set for 15 speed stages in m/min. (function codes
C05 to C21).

Line speed detection (+max. speed/+10 V) output can be generated for
AO output.

Application functionality

Output can be generated by dividing the frequency of standard built-in

Frequency division output PG interface input (line PG is not output).
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6.2 PG Interface Expansion Card

(3) Pulse train command and pulse train synchronous operation specifications: OPC-VG1-PGO (PR)

35 w Operation conforms to pulse train command input.
] . . . .
2 =835 Master/slave pulse train synchronous operation is possible.
oo [10e0e
00 (20000
Figure 6.2.5
Table 6.2.5
Item Pulse train command and pulse train synchronous operation specifications
Card format (setting) OPC-VG1-PGO (PR)
Broken wire detection function None
Function Synchronous operation function, built-in as standard
Supports cascading connections (see Figure 6.2.6).
Synchronous | No. of When using open collector output from a pulse oscillator or insulated pulse
drive syI{chronous units | &MP and connecting the devices in parallel, the number of units connectable 9
connectable depends on the requirement of 8 mA of sink current per circuit. For example, %
if the output maximum rating for the devices is 25 mA, up to 3 can be o
connected (24 mA =3 X 8 mA).
0 to +30,000 r/min. OR
Valid setting ) To
range However, the input pulse frequency cannot exceed 500 kHz (OPC-VG1-PG) d 5
Speed or 100 kHz (OPC-VG1-PGo). 2%
. ©)
control +0.005% of maximum speed » =
Speed control . . .
accuracy (Accuracy relative to steady-state deviation due to temperature fluctuations
or load.)
10 Hz
Position response L . . . m
Response is adjusted using the APR gain and ASR gain. £<I'I 8
Positi Synchronous Within +2 pulses (F/F gain is set to 1.0 during steady-state or transient § 5
osition . =]
accuracy (see operation) 23
control . . . . o =
following figure) | When F/F gain # 1.0, steady-state or transient deviations may occur. 59
Within £1 pulse 8 ®
Lock accuracy . ol
Opposing torque can be 150%.

FRENIC-VG FRENIC-VG FRENIC-VG
Slave 1 Slave 2 Slave 3
Built-in Built-in Built-in
PG (PR) PG PG (PR) PG PG (PR) PG
Figure 6.2.6
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(4) Orientation specifications: OPC-VG1-PGO (PD)

$E w This configuration enables rotational positioning control using a UPAC.
o .
& =83E8  For details, refer to the UPAC User's Manual.
oo [10e0e
00 20000
Figure 6.2.7
Table 6.2.6
Item Orientation specifications

Card format (setting)

Two cards required

OPC-VG1-PGO (PD)
UPC-VG1-UPAC

Inverter ROM version

H10020 or later, H20020 or later
The above ROM version should be used.
(The ROM version can be checked with I/O Check on the keypad.

Orientation function

UPAC package software, orientation (WPS-VG1-POS) to be used

Wire break detection function

Not supported.

Stop position

Stop position setting = External stop position setting + Internal stop position
setting

External stop position setting

Can be set with any of the following.

(1) OPC-VGI1-TL (T-link card) + Fuji MICREX

(2) OPC-VG1-DIOB (16-bit input, 10-bit output card)
(3) Standard RS-485

Internal stop position setting

Four points can be specified with the UNO function codes. The combination
of general-purpose input terminals switches between the four points.

Positioning repeatability

Within 1 pulse. (£0.088° when a pulse encoder of 1024 P/R is used)

The repeatability is dependent on the encoder pulse resolution and calculated
with 360°/4/encoder resolution.

When the encoder power is turned ON, the Z-phase detection operation
(initial operation) takes place.

Pulse encoder specifications

See Figure 6.2.8.

The encoder pulse resolution is selectable from: 128, 256, 512, 1024, 2048,
4096, 8192 P/R.

Opposing torque

Up to the maximum motor value is possible (under ASR PI control).

The displacement becomes large transiently relative to the momentary load
torque.

The speed control gain and orientation gain adjust the response of the
opposing torque.

Mechanical conditions

The number of speed gear shifts is 4, which is changed with RT1 and RT2.
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6.2 PG Interface Expansion Card

Table 6.2.7

Item Orientation specifications

Orientation package (WPS-VG1-POS)

Number of speed change

gear shifts 4 (switchable with contact inputs RT1 and RT2.

Gradual stop function for stop operation

. . Stop direction selectable such as shortcut
Operation selection ) ) ) )
Function selection, e.g., Speed-up and shortest stopping distance, or stop

without speed-up

Orientation command

]
50
% Control input Position change command (latch function to apply when the stop position is
8, changed)
g Slow direction command (Switching of stop direction)
S
= During orientation
i Orientation completed
Control output ) ) ) ) o
Off-delay and on-delay of each output signal are possible. Completion width =
specified. %
Positioning deviation amount (Stop position command - Current position) s
Monitor function External stop position command 00
- iti T O
Z-phase reference position 42
U code: Configuring parameters o
Keypad . . £ ‘gp . . z 8
Option monitor (displaying position) w |Q
H:2.4t05.25V
1000040V 6.2
A £<I'I -
A 59
8=
> =
z ® @©
— o3
T z 28
(@R
T/4 <»] @
a
B Greater
_ thanT
B
Figure 6.2.8
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6.2.3 External dimension diagram

WADE TN JAPAN

85

116.5

315

30
TB13

J=ElEEEIEEEE]

C76

Figure 6.2.9 OPC-VG1-PG Outline Drawing
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6.2 PG Interface Expansion Card

6.2.4 Basic connection diagram

Refer to "6.1.4 Installing Built-in Options (OPC-VG1-LI0)" before performing wiring or connection

work.

AWARNING

* Performing connection work in an inappropriate manner may result in electric shock, fire, or other damage.
Qualified electricians should carry out wiring. When touching electrical circuits, for example when performing
connection work after the unit has been energized, shut off the power supply's circuit breaker to prevent
electric shock.

* The smoothing capacitor remains charged even when the circuit breaker is shut off and will cause an electric
shock when touched. Verify that the inverter's charge lamp ("CHARGE") has turned off and use a tester or
other instrument to verify that the inverter's DC voltage has fallen to a safe level.

ACAUTION

* Do not use products with damaged or missing parts. Doing so may result in bodily injury or damage.

9 'deyn

» Inappropriate installation or removal of the product may cause damage to the product.

» Failure to set the switches on the PG interface expansion card (SW1, SW2) correctly will prevent the system
from operating properly. Read information about the settings below and be sure to set the switches correctly.

SNOILdO
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6.2.4.1 Terminal connections

The PG interface expansion card's connection terminals use a wire size of 16 to 26 AWG. When using the

connection terminals with stripped wires, strip to a length of 6 mm. When using crimp contacts, use a m 8
rod-shaped terminal with vinyl insulation. Insert the wire so that it is held in place on the top of the § 5
terminal block's fixture and tighten the screw to hold it in place. g- %
S5 Q
o 8

Tightening torque 2 ol

Wiring AWG: 16-26

0.22 to 0.25N*m @

<]

NN
6mm)T—y — — @

Figure 6.2.11 End of Wire at the PG Interface Figure 6.2.12 Connecting a Wire to the PG
Expansion Card's Connection Terminal Interface Expansion Card's Terminal
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6.2.4.2 Wiring

Wiring between the PG interface expansion card and a pulse generator, PG, or other device

Use shielded wire for PG interface expansion card wiring. Wiring length is subject to constraints
depending on the interface type (see table below).

Connect the shielded wire's housing to the external device or the motor's earth terminal and leave open
at the inverter.

To prevent malfunctions due to noise on PG interface expansion card wiring, leave as much distance
as possible between wiring and the inverter's main circuit wiring and other power lines (10 cm or
more) and never place wiring in the same conduit as power lines.

Table 6.2.8

Wiring length

External interface LS
guideline

Application

Use when connecting a line driver output type encoder. The 50 m
figure for wiring length is a guideline based on the assumption that
measures have been taken to limit the voltage drop, for example by
using thicker signal wires for power lines (PGP, PGM).

Line driver type Within 50 m

Open collector output Can be used when connecting the master device's [FA] and [FB]
type open collector outputs to [PA] and [PB] on the slave PGo (PR).

Use when connecting a voltage output device or a device that uses
Within 10 m an external power supply. It is necessary to exercise caution
Voltage output type concerning the maximum voltage of 15 V and threshold values. (L
level voltage detection: 0 V to 2 V; H level voltage detection: 4 V
to 15V)

Recommended insulation converters (insulated amps)

When the wiring length will be 50 m or greater with a line driver type device (combination of motor
PG and FRENIC-VG), use an insulation converter. The insulated amp type and manufacturer are as
follows:

SHC-205P05D (HEIDENHAIN Corporation): 200 V power supply input
SHC-105P05D (HEIDENHAIN Corporation): 100 V power supply input

When connecting multiple FRENIC-VG units in parallel to the slave device using open collector type
signaling, the maximum number of slave devices is one. When connecting two or more devices, use
an insulated amp. The insulated amp type and manufacturer are as follows:

SHC-205C24C (HEIDENHAIN Corporation): 200 V power supply input
SHC-105C24C (HEIDENHAIN Corporation): 100 V power supply input
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6.2 PG Interface Expansion Card

6.2.4.3 Speed control

This connection example illustrates how to drive a motor (a Fuji

servomotor, etc.) to which a line driver output type encoder or open

440
"

collector or complementary type encoder.

T

Since the speed is detected and calculated based on received pulses, % "O"
the PG interface expansion card must be set to SD. Since frequency " 1@
division output can be generated using FA and FB, this approach can .

. i . Figure 6.2.13
be used with a digital speedometer or other instrument.
When using a complementary output type encoder that supports 15 V
and 12 V output, use the inverter's PGP and PGM terminals. In this
configuration, the common line is connected to the PG interface
expansion card.

Line driver type Open collector output and complementary output type
Main power suppl'y_ — - Main power suppIL — o
S ot T FRENIC-VG | [ MOTOR™|  3Phase power ™ ™ FRENICVG | [ MGTOR
I I

50/60Hz

50/60Hz

I |
u u

O | I
Qv | ' oQ
© © NTC thermistor ! ! U O
i | | 535
| | 23
§ | 7] I » —

o I 8 I

o 1 o 1

2 | g |

: 2 | | 62
o

: | : |
-© mTo
[FA] [FA] e % G)
E FB Open collector output FB Open collector output Q =
©@ [FB] & (frequency division) [FB] J; (frequency division) >S5 ,?._
D [om fom 7200
—_——— —_ o =
S &
Figure 6.2.14 Figure 6.2.15 9 ®

S

Note: As arule, shielded wires are earthed. However, if excessive induced noise from external sources
affects the system, the effects of such noise can be reduced by connecting shielded wires to 0 V.
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6.2.4.4 Line speed control

This connection example illustrates how to
perform speed control after installing a line

driver output type encoder on a system's

Direction of line
operation

winding line. Since motor speed feedback

and line speed feedback can be detected @ ~—-—c—o——_—_ —
simultaneously, it is possible to prevent a

runaway operation scenario resulting from a

cause such as a paper tear on the line. When I 0

using the PG interface expansion card in an

f
I
|
|
I
|
|
|
gl !
[TTN 84 1
© 1
v A |
|
I
I
b

application such as this one, it must be set to

i

> S 7
lo EE 2%°% |
o) |3 OPC-VG1-PG(LD) |
i
m (=) | & |
L |2on0xa .
zit Socdow@ l =93 E J
(oMo 10.@’ ©-0-© m%m————__
3-phase power suppl
00 20000 50/63,Hz R &
Figure 6.2.16 r r

Figure 6.2.17

Note: As arule, shieclded wires are earthed. However, if excessive induced noise from external sources
affects the system, the effects of such noise can be reduced by connecting shielded wires to 0 V.

6.2.4.5 Pulse train operation and synchronized operation

ACAUTION

*  When using the FRENIC-VG's [FA] and [FB] open collector outputs to perform master/slave synchronized
operation, separate open collector wiring from power lines and keep wiring runs as short as possible. When
using long-distance wiring, it is recommended to provide a separate converter to convert the signals into line
driver signals.

When using the PG interface expansion card in this application, set switch SW1 to PR.

2

T 8
e 22985
00 [10000
00 20000
Figure 6.2.18
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6.2 PG Interface Expansion Card

(1) Line driver output

The PG interface expansion card operates by
receiving pulse commands from an external
pulse generator or PG.

the FRENIC-VG
signals can generate open collector output
([FA] and [FB]), the pulse signals can be
passed to the next FRENIC-VG. In this way,
multiple FRENIC-VG units can be driven
synchronously.

Since receiving these

(2) Open collector output

Open collector output can be used when
FRENIC-VG
synchronously. The open collector output
([FA] and [FB]) generated by the master
FRENIC-VG is connected to the slave
FRENIC-VG's PG interface expansion card.

The slave operates by receiving these pulse

driving  multiple units

commands.

the FRENIC-VG
signals can generate open collector output
([FA] and [FB]), the pulse signals can be
passed to the next FRENIC-VG. In this way,
multiple FRENIC-VG units can be driven
synchronously.

Since receiving these

It is recommended to install a zero-phase
ferrite ring (ACL-40B) as shown in the figure
to the right in order to ensure a noise margin,

among other benefits.

Precautions

The OPC-VG1-PGo (open

collector type) is not suited to use

Master FRENIC-VG
Open collector output

in applications characterized by a
challenging noise environment in

which signals are routed alongside

FRENIC-VG

Main power supply —,

3-phase power
supply

50/60Hz

OPC-VG1-PG(PR)

T =,_‘:
Entry into-
synchronized
Pulse generator or OPeration
line driver PG o O

~J
Sl
Open collector e

output

“MoTor )
FRENIC-VG | WOToR
]

Main power supply___, OL1R
3-phase power
supply — QL2/S 8888
50/60Hz oL3T [LL=—2
NTC thermistor
Master FRENIC-VG open [TH1]
collector output 5V

Zero-phase ferrite
fing ACL-40B x 1
(4 tums)
. ~

[FA] | .
e ¢ B [PA]

FB] |

e § IR T
cm)
o o [PGM]

Position the zero-phase _—Y
ferrite ring as close to
the PGo card as
possible.

OPC-VG1-PGo(PR)
5
[9]
S

© SS,E E

L— — ©—

opancotecr S

output

Entry into synchronized
operation

Figure 6.2.20

Keep wiring as short as possible (SHC-205C05D)

Insulation
converter

motor power lines or where wiring

)

is run over long distances,

INPUT B INPUT A
OPC-VG1-PG (PR)

]

reducing the noise margin.

Figure 6.2.21

In such applications, it is recommended to use the architecture shown in the figure to the right, which

utilizes the OPC-VG1-PG (line driver type).

Recommended insulation converter: SHC-205C05D (HEIDENHAIN Corporation)

Note: As arule, shielded wires are earthed. However, if excessive induced noise from external sources
affects the system, the effects of such noise can be reduced by connecting shielded wires to 0 V.
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6.2.4.6 Orientation

This section gives a connection example to perform rotation positioning

. . . . o
using an encoder mounted on the machine axis. The option detects pulses qE &
including Z-phase, so "PD" should be selected. The Z-phase is for 0 g ook a
. .. . z [T
detecting an absolute position of the machine. 606 [1000@
The stop position and orientation commands can be entered through the 00 20000
T-link, DI card, built-in RS-485, field bus, etc.
Figure 6.2.22
(1) Connection example using T-link
Main power
MICREX o supply I
[cru | . 3-Dh:us§p£|>;wer FRENIC.VG [T MOTOR | MACHINE
T €% 5060 Hz I |
R2o—C8 — OL1R |
sD — LS
WICREX | | = QLsm
(Slave) °
T T’@ |
T2 0= El o
SD A3 X
a =)
MICREX 2 <
(Slave) E g
T 2 &)
n——| © o)
SD =

Terminating

resistor [|]_

OPC-VG1-TL

Figure 6.2.23

(2) Connection example using DIO (B)

Main power
supply _
3-phase power|_ FRENIC-VG
supply
50/60 Hz
— ©LIR

— OLzs
— ©L3m

MACHINE

0oo
0oo
0oo

— /—i [FWD]
[REV]

=
Position change
command
Slow direction command
Orientation command ¢
= L
& b o
£ L ~
£ [, o
g8 | 4 5|~
55| ¢ e
= | e SR>
@ o =
Q™ L >
22| ¢ S| |8
§' o q a T
2 o O ||
g L 5] g'
g [ 4] &)
o L 13] o
[ 2] o
U] [PGM]O
1
| OPC-VGI-UPAC] |

E

—_———0

@
Figure 6.2.24

Note: As arule, shielded wires are earthed. However, if excessive induced noise from external sources
affects the system, the effects of such noise can be reduced by connecting shielded wires to 0 V.
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6.2 PG Interface Expansion Card

6.2.5 Synchronized operation

6.2.5.1 Synchronized operation system architecture

Systems for synchronously operating motors with a FRENIC-VG utilize master/slave connections,

cascading connections, or pulse train commands from a PLC or other external transmitter.

(1) Master/slave connections

ACAUTION

*  When using a master/slave connection, up to one FRENIC-VG can be connected in parallel to the slave side of
the system (8 mA sink current/1 circuit). Use a cascading connection if you need to connect two or more
FRENIC-VG units as slaves.

*  When the direction of rotation for slave motors will be opposite that of the master, use the IVS contact instead
of the REV contact.

O
This technique allows open collector pulse output from one v v .“g
FRENIC-VG (the master) to be passed to PG card input of another P ECVE 4 o
FRENIC-VG (the slave) that you wish to operate synchronously. Sa58 Master 00
Up to one FRENIC-VG can be connected in this way, as shown i ) g %
below. I:I ] z '8

Table 6.2.9 FA and FB terminal open
collector output

Master open collector output [FA], [FB], | Slave OPC-VG1-PGo [PA], OPC-VG1-PG
. . = - 0o
and [CM] terminals [PB], and [CM] terminals - - m
15 mA max. per circuit 8 mA max. per circuit 3 FRENIC-VG 4 £<I'I 8
00 o]
3003 % §
When using master/slave synchronized operation, the slave's o0 g- %
. . . . C g S
synchronized operation speed is obtained by multiplying the b o o8
. . ©
master's speed by the pulse compensation factor (function codes I:I C 1] a
014 and ol5). Max. 1 slave
Change the slave motor's direction of rotation with each slave unit's Figure 6.2.25

[IVS] contact (forward operation/reverse operation). The [REV]

contact cannot be used in this configuration.

Table 6.2.10
Master's di¥ection of Slave [IVS] | Slave's direction of rotation
rotation
Forward OFF Same as master
Forward ON Opposite of master
Reverse OFF Same as master
Reverse ON Opposite of master

(2) Cascading connections

ACAUTION

* When using a cascading connection, set function code E29 (PG pulse output selection) to 9 for slave units
(slave 1, 2, etc., but not the master) in order to avoid a delay between the master and the final slave unit.
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This connection method is used when
connecting two or more slave units in a

master/slave connection.

The description in (1) above applies
between the master and the first slave unit,
but function code E29 must be set

between the first and second slave units.

This setting is needed so that pulse train

Master

3 FRENIC-VG «

FA and FB terminal open
collector output

OPC-VG7-PGo FA and FB terminal
commands from the master are passed as * an erminat open .
collector output
pulse train signals to slave 2 without > FRENIC-VG 3 FRENIC-VG o
eing subject to software processin .
being subject t ft p g by
slave 1. se% §°°8
OPC-VG7-PGo
o o
Function Name Setting Slave 1 Slave 2
code Figure 6.2.26
9: PG (PR)
PG pulse Generates open collector
E29 output output for position
selection command pulse input
without other
modification.

(3) Pulse transmitter

ACAUTION

* In pulse train operation using a pulse transmitter, the number of slave units that can be connected is determined

by the transmitter's current capacity (8 mA sink current/circuit).

*  When the direction of rotation for slave motors will be opposite that of the master, the direction is determined
by the [IVS] contact and the pulse input format. Set function code 013 (pulse train input format selection)

according to the pulse format.

This technique drives the master FRENIC-VG with pulse commands using a

PLC or other pulse transmitter.

As illustrated below, the maximum number of units connectable is

determined by the current capacity of the master pulse transmitter.

Table 6.2.12

Pulse transmitter
(PLC, etc.)

Slave OPC-VG1-PGo
[PA], [PB], and [CM]
terminals

Master pulse transmitter i

Current capacity per |8 mA max. per circuit

FRENIC-VG 4 .

FRENIC-VG 4

. FRENIC-VG 4

circuit
16 mA or greater 2 units
24 mA or greater 3 units
X mA or greater ‘Whole number of

units given by (x / 8)

The number of slave units depends on the transmitter's drive current capacity.

Figure 6.2.27
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6.2 PG Interface Expansion Card

The direction of rotation for slave motors is determined by [IVS] and the pulse input format.

Table 6.2.13
(1) 2) 3) IVS Slave direction of operation
B-phase high A-phase input B-phase, 90° advance OFF Forward
B-phase high A-phase input B-phase, 90° advance ON Reverse
B-phase low B-phase input B-phase, 90° delay OFF Reverse
B-phase low B-phase input B-phase, 90° delay ON Forward

Pulse input format

(1) Command pulse/command code
(2) Forward run pulse/reverse run pulse
(3) Two signals with a 90° phase difference

Select the pulse input format with function code 013.

6.2.5.2 Synchronized operation method

AWARNING

* Manipulate the [FWD] terminal and [SYC] (the contact input terminal) simultaneously during pulse train
operation.

*  When [FWD] turns on with a delay after [SYC] turns on while a pulse train continues to be input, the motor
may accelerate to its maximum speed in order to eliminate the accumulated deviations.

Risk of bodily injury

ACAUTION

* Operating the motor with an incorrect allocation of the function selection input function code's data may result
in bodily injury or equipment damage. Re-check allocation prior to operation.

Risk of equipment damage

Synchronized operation signal [SYC]
During pulse train operation, allocate one of the contacts X1 to X14 to 27 (SYC) for the slave motor and
manipulate [SYC] together with the [FWD] signal.

Table 6.2.14

Function code Function name Pulse train function

EO01to E13 | Xl to X14 function | In order to perform position control operation, allocate the synchronized
selection operation instruction ([SYC]: 27) to one of the contact input terminals
listed to the left.

6-35
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(1) Master/slave synchronized operation

ACAUTION

*  When performing master/slave operation, use of an F/F gain other than 1.0 will cause a steady-state deviation
to remain between the master and slave. Steady-state deviations can be reduced with the APR gain and F/F
gain, but adjustments made using the F/F gain may cause overshoot.

In order to perform synchronized operation with a master/slave connection, maintain the [FWD] terminal
and contact input signal [SYC] in the "on" state at all times. Doing so will cause the slave unit to operate
in synchronization with the master unit, allowing the slave unit to be stopped in the servo-lock state by

stopping the master.

* Change the slave motor's direction of rotation with [IVS]. Do not use the [REV] terminal.

Pulse train input
fom the masierun HTTHTTTTTTTTTITIITEE
[FWD] (slave) ON States
[SYC] (slave) ON States
Slave speed /
Servo-lock state
1 ©
AEe

Amount of deviation
(Between master and
slave)

Figure 6.2.28

Slave acceleration and deceleration times

The slave motor's acceleration (t1) and deceleration (t2) times will lag slightly behind the master. As
illustrated in the above figure, the slave will operate while maintaining a pulse deviation (steady-state

deviation) relative to the master.

Steady-state deviation

The slave motor will operate while Master speed

maintaining a steady deviation relative to the
master. This deviation will be eliminated
when the motor stops, and the motor will
enter the servo-lock state when a deviation of Slave speed

zero is reached.

This steady-state deviation is the difference his area indicates the The steady-state
y- viatl deviation is eliminated

is maintained during
constant-speed operation. when the slave stops.

Figure 6.2.29

between the number of command pulses from

the master during constant-speed operation
and the number of position detection pulses

for the slave.

The steady-state deviation can be adjusted
with the APR gain and F/F gain. For more
information, see the section on PG interface

expansion card function codes.
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6.2 PG Interface Expansion Card

(2) Pulse train operation using a pulse transmitter

ACAUTION

* During pulse train operation, function code acceleration and deceleration time settings are disabled. Perform
frequency control with the pulse transmitter. Starting operation while a high-frequency pulse train command
has been given may cause the motor to accelerate rapidly.

Risk of bodily injury

Start and stop operation by simultaneously manipulating the [FWD] terminal and the contact input [SYC].

Turning [FWD] on alone will trigger operation with another speed command.

The acceleration and deceleration times cannot be controlled by the FRENIC-VG. Instead, perform

frequency control with the pulse transmitter.

Times tl (S) and t2 (S) in Figure 6.2.30 cannot be controlled by the inverter.

e o
°
[SYC] hd
FWD %8
[FWD] 38
_|
PN BN S
50
Motor speed
Figure 6.2.30 m
M
3@
S=
[Z30)
oo
6.2.5.3 Function codes 3

AWARNING

* Incorrect use of function code data may result in a hazardous state. Consequently, re-check data after finishing
setting and writing data.

Risk of accident

ACAUTION

* Suddenly setting a high gain value with ASR (gain and integration time) function codes or otherwise failing to
write appropriate data may cause the motor to exhibit hunting behavior, causing damage to the motor and
device as well as bodily injury.

* Risk of bodily injury

* Changing data for function code 017 (F/F gain 1) may cause an overshoot if the speed changes abruptly. When
connecting the PG interface expansion card to devices that do not deal well with an overshoot, set this function
code to 0.0.

Risk of equipment damage
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Table 6.2.15 lists function codes related

Chapter 4 for more information.

to pulse train operation. See the control block diagrams in

Table 6.2.15
Parameter name . . .
No. - Setting range Setting description
Name Keypad display
ol2 Comrr}and pulse PLS REF SL 0.1 0: PG (PR) option
selection 1: Internal speed command
0: Two signals with a 90° phase difference between
Pulse train input the A- and B-phases
ol3 fcl)lrrile;tr:;ggtﬁ 1; PLS STATE SL 0to2 1: A-phase command pulse, B-phase command code
2: A-phase run forward pulse, B-phase run reverse
pulse
Command pulse
ol4 : PLS CORR 1 1 t0 9999 .
compensation 1 Allows the command pulse count ratio to be
changed.
015 | Command pulse PLS CORR 2 1 t0 9999 £
compensation 2
016 | APR gain 1 APR-P-GAIN 0.1 to 999.9[times] | Position controller gain
017 | F/F gain 1 F/F GAIN 0.0 to 1.5[times] Feed forward gain
ol8 D§v1at10n overrun DEV OVER W 1 to 65535[pulse] Allc_)ws 10 to 655,350 pulses to be set (10 x the
width setting).
019 | Deviation zero width | DEV XERO W 1 to 1000[pulse] Sets 1 to 1,000 pulses.
F64 | ASRI input filter | ASRI-IN 0.000 to 5.000[s] | S¢ts the time constant for the primary delay filter
relative to the speed setting.

(1) Command pulse selection (012)

Set to 0 when performing position control using pulses input to the PG (PR) option. Normally, the slave
setting is 0.

By contrast, set to 1 at the master when you wish to send the same pulse to the slave while triggering
pulse oscillation with an internal speed command and using pulse train operation for the master based on
that signal.

[About 012 = 1 operation]

Internal speed commands ([12] input and multi-stage speed commands, etc.) are converted into pulse
signals (oscillations), and those pulse signals are converted back into speed commands as part of position
control and enabled with [SYC]. To synchronize operation with other inverters, converted pulse signals
are output as-is and received by the PGo (PR) option.

Analog [12] FRENIC-VG Pulse FRENIC-VG
Multi-stage speed master commands slave
commands, etc. T
Speed commands ilatio ; PGo (PR) o
4 cim\fm > outputs [FA] option > circut
and [FB]
Posi P Oth d
ot €7 > ontor o
[SYC]  Qrommormmen % """ Speed | | speed | A T % """"" [SYC]
3| control control <771
Built-in PG Built-in PG
[PA] and [PB] [PA] and [PB]

_@ Synchrorﬁze@_
operation

Figure 6.2.31

Precautions

When internal speed commands are used to generate oscillation with a pulse train using the 012 = 1
technique, processing is performed to correct the remainder portion of each pulse. For example, when using
a 1024p/r encoder, conversion of a 1,500 r/min. command into a pulse generates 25.6 kHz pulse output
without any problem. However, a speed command of 1,000 r/min. yields a pulse of 17.06666... kHz due to
the remainder in the division operation. Remainders are corrected one by one. This correction processing
causes a slight amount of speed fluctuation, but smoothing by the speed command filter prevents it from
becoming a problem. Additionally, since synchronization accuracy is maintained by means of remainder
correction processing, the problem of missing pulses (positional shifts) does not occur.
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6.2 PG Interface Expansion Card

(2) Pulse train input format selection (013)

Set to reflect the pulse format that will be input to the A- and B-phases. Set to 0 when using a

master/slave connection.

(3) Command pulse compensation 1, 2 (014, 015)

Position command data being input to the pulse train card can be changed with command pulse
compensation 1 and 2. This functionality can be used to change the ratio of the speeds of the master
motor and slave motor during synchronized operation.

. . Command pulse compensation1 o
Position command pulse = (Command pulse input from external source) x - X —
Command pulse compensation 2 4

o: Input format constant Command pulse/command code or run forward/run reverse pulse: o =1
Two signals with a 90° phase difference: a=4

[Example]

9 'deys

In synchronized operation with a master/slave connection with a slave that uses gears, assume that the

gear ratio is a:b and that the input pulse is transformed into b:a by command pulse compensation (b =

command pulse compensation 1; a = command pulse compensation 2).

o . b «
Position command pulse = (Command pulse input from external source) x — x T
a

SNOILdO
71041INOD

If the gear ratio is 1:3, the actual settings would be as follows:

Table 6.2.16 m

Command pulse 900 300 e 30 3 mTo
compensation 1 % @
Command pulse 300 100 N 10 1 S5
compensation 2 % %
S5

Q

Qo

Master g
FRENIC-VG m
M
PG
v
Synchronized
operation
Slave
FRENIC-VG m
M >
Gear ratio a:b
g* (Speed ratio b:a)
Puse | PGO PG
command | Card I/F Pulse
detection
0
Figure 6.2.32
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(4) APRgain 1 (016)

By adjusting the APR gain, it is possible to improve speed response during pulse train operation.
Additionally, it is possible to reduce the steady-state speed deviation during constant-speed operation.
However, since use of an excessively large APR gain setting carries the risk of causing the motor to
exhibit hunting behavior, it is recommended to start the adjustment process with a small value and then
gradually increase it.

Pulse train
step input

A /\/\m
U\/

(a) APR = Low to optimal value (b) APR = Somewhat high (c) APR = High

Figure 6.2.33

To improve the ASR response during pulse train operation, write 0 (s) to the ASR input filters. Setting the
filters to large values may cause the motor to hunt.

(5) F/Fgainl (ol17)

The steady-state deviation can be reduced with the F/F gain value. The deviation is minimized with a
setting of 1.0, but the F/F gain should be set to 0.0 when used in combination with machinery that does

not do well with an overshoot.

The following figure illustrates the speed response when using step input consisting of position command
pulses. With an F/F gain of 0.0 and an optimal APR gain setting, no overshoot occurs (a). However, a

steady-state deviation is maintained during machinery operation.

By contrast, the steady-state deviation decreases to almost zero when the F/F gain is 1.0. However, an
overshoot occurs (b) in order to eliminate the deviation that has accumulated by the time the target speed
is reached. Additionally, the motor may accelerate to its maximum speed at this time. Consequently, a

(D

setting of 0.0 should be used in order to avoid overshoot.

Pulse train
step input
Same area
Elimination of
Deviation deviation
(a) When F/F =0.0 (b) When F/F =1.0

Figure 6.2.34
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6.2 PG Interface Expansion Card

The following equation describes the relationship between the F/F gain and the APR gain:

|1—Grr|

| Steady - state deviation | = x a x (input frequency)

APR

GFF: F/F gain, GAPR: APR gain,
o Input format constant (o = 4 if 90° phase difference; otherwise, o = 1)

(6) Deviation overrun alarm width (018)
Deviation

A deviation overrun occurs when the overrun
difference between the internal
command position and the actual
amount of motor rotation (i.e., the
deviation) is equal to or greater than Amount of
. . . OFF deviation
this setting, causing the motor to [pulses]
perform a free-run stop. The keypad 0
LED will display "=7/" and the LCD
will display alarm information related Figure 6.2.35
to the deviation overrun.

-655350 +655350

ON

9 'deys

Deviation overrun alarms can be canceled by turning off the position control [SYC] and inputting the
[RST] signal (see Figure 6.2.36).

SNOILdO
71041INOD

Deviation overruns occur when the

motor fails to track position {?JVC[}] ON
commands. Although the initial value OFF
(factory setting) is 65,535 pulses

(internally the setting is multiplied by ON
10), it should be set to about 2 times [RST] _‘

the position deviation that occurs
during normal operation. If the Deviat ON
function code APR gain and F/F gain Oi\g?rt:;n
settings have not been configured with OFF
optimal values, the motor may exhibit Figure 6.2.36

hunting behavior.

OFF

sopBIU| Od

pieD uoisuedx]

If that occurs, this value must be set again so that a deviation overrun alarm occurs immediately and the
motor performs a free-run stop. Note that using a setting that is too low may cause the alarm to be
triggered during acceleration and deceleration.

(7) Deviation zero width (019)

The synchronization control complete Zero
signal is output when the motor's deviation
current position falls within the range -20 +20
defined by this setting from the target ¢ e R
position. This functionality allows
detection of the fact that the motor has

almos.t reached ‘Fhe tar.get position. The OFE Qg/?;?;:f
magnitude of this setting does not [pulses]
affect the positioning system. The 0
synchronization control complete
signal is assigned by allocating 27
[SY-C] to an output selected with the
Y1 to Y5 functions.

Figure 6.2.37 illustrates the [SY-C] output state when the value 20 is allocated to the deviation zero
width.

ON

Figure 6.2.37
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6.2.6 Check functions
6.2.6.1 Optional equipment check

You can check on the keypad whether the PG interface expansion card is set to SD, LD, PR, or PD.

From the Operating Mode screen, go to the Program Menu screen OPTION

and select "4. I/O check." Use the @ and @ keys to switch OPA:VG1—-PG (SD)
OPB:VG1—PG (PD)

. OPC:

the right. AV>pPaGE sHIFTIE

For more information, see the section on keypad operation.

screens and check the setting on screen 9 as shown in the figure to

The figure to the right illustrates the screen that would be
displayed when two PG interface expansion cards are installed and
set to PG (PD) and PG (SD).

6.2.6.2 I/0 check

You can check the PG interface expansion card's digital input status on the inverter's keypad.

From the Operating Mode screen, go to the Program Menu screen and select "4. 1/O check." Use the @
and @ keys to switch screens and check the setting on screen 15 as shown in the figure below.

For more information, see the section on keypad operation.

SD =xxXXxXxXxP/s |4«——— Inverter and PG (SD) signal input information
LD =*xxxxxxP,/s J4«——PG (LD) signal input information
PR =xxxxxxP/s |4&———PG (PR)signal input information
PD =xxxxxXxP/s |«———PG (PD)signal input information
AV>PAGE sHIFTEHH

6.2.7 Protective functionality

When the inverter's protective functionality operates, the inverter immediately displays an alarm, displays
the alarm name on the keypad's LED, and allows the motor to free-run. When this functionality operates,
resume operation after clearing the cause of the malfunction. Avoid automatically resetting the alarm, for
example with an external sequence. Table 6.2.17 lists alarms related to the PG interface expansion card.

For more information about other alarms, see "Protective Operation" in the inverter's operating manual.

Table 6.2.17 List of Alarm Protective Functions

Alarm display 30X Alarm cause

This position deviation overrun error occurs when the load causes the motor startup to
lag relative to the pulse train command, creating a position deviation that exceeds a

177 :
) Operation . . . . o
= P previously set value. The threshold is set with function code 018 (deviation overrun
width).
o . A broken wire was detected due to an interruption in a PG signal when line driver
i~ Operation

operation (OPC-VG1-PG) was selected while using the SD setting.
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6.3 Synchronous Motor Drive PG Interface Card

6.3

6.3.1

Using this option allows the FRENIC-VG to drive a synchronous motor. When
detecting magnetic pole positions using only the Z-phase, use the OPC-VGI1-PG
(SD) option. Synchronous motors offer advantages over induction motors in the
form of their smaller size and lower energy consumption. Used in combination
with this option, the FRENIC-VG can drive not only Fuji motors (GNF2 series
motors, ES motors, and AC servomotors), but any synchronous motor with a
compatible encoder interface. However, it cannot be used with motors that utilize
serial encoders such as Fuji's FALDIC o dedicated motor. Choose the
OPC-VG1-PMPG for line driver output or the OPC-VG1-PMPGo for open
collector output.

(M

@

3

“4)

(&)

(6)

Synchronous Motor Drive PG Interface Card
OPC-VG1-PMPG/PMPGo

Product overview

1
Maximum rotational speed of 30,000 r/min.

The synchronous motor drive PG interface card can generate output at up to 800 Hz when using a
carrier frequency of 10 kHz, allowing it to drive a motor at up to 30,000 rpm with a 2P motor
conversion. However, in fact the encoder's input frequency is limited to 100 kHz. For example,
using a 256P/R encoder, the card can drive a motor at up to 100 kHz / 256 x 60 = 23,438 r/min.

Magnetic pole position interface
The card can drive a motor with an encoder interface that satisfies the following specifications:

1) Synchronous motors that output magnetic pole positions using 4-bit Gray codes
2) Synchronous motors that output magnetic pole positions using 3-bit codes (U-, V-, and W-phase)

Broken wire detection function

The card can use the broken wire detection function. When a broken wire is detected, the inverter
will display alarm /"5 and shut off its output, causing the motor to perform a free-run stop.
However, this function cannot be used with the open collector output model (OPC-VG1-PMPGo).
The FRENIC-VG's PG broken wire detection cancelation function can be used in the standard

configuration.

Synchronous motor, ES motor, and AC servomotor drive
The synchronous motor drive PG interface card can drive Fuji synchronous motors (GNF2), ES
motors (GRK2), and AC servomotors (GRH). The user need only set several motor parameters.

When driving GRK series motors, choose the PMPGo card, since the included encoder generates
open collector output. In this application, be sure to attach a zero-phase ferrite ring to counteract
line noise.

Small-capacity motor drive
The FRENIC-VG line starts with inverters rated for 0.75 kW in a 200 V circuit. However, these
inverters can also drive 0.2 kW and 0.4 kW synchronous motors. The user need only set several

motor parameters.

IPM and SPM motor drive

Synchronous motors are classified as either internal permanent magnet (IPM) or surface permanent
magnet (SPM) devices, depending on the method with which the magnetic poles are incorporated
into the motor. The FRENIC-VG can drive both types. In particular, it is possible to set the salient
pole ratio using function codes. This capability allows the motor's reluctance torque (torque that

takes advantage of differences in magnetic resistance) to be used, increasing efficiency.
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6.3.2 Model and specifications

6.3.2.1 Model

ACAUTION

* There are two models for the synchronous motor drive PG interface card, reflecting differences in the external
equipment output interface:

OPC-VG1-PMPG: Line driver signals
OPC-VG1-PMPGo: Open collector/voltage output

Exercise care that you do not specify the wrong model when purchasing one of the cards.

The model for the FRENIC-VG's PG option reflects differences in the external equipment output

interface (line driver output versus open collector output/voltage output). Since the interface type cannot

be selected with switches, it is necessary to determine which interface you require before purchase
(OPC-VG1-PMPG or OPC-VG1-PMPGo).

Model format:
OPC-VG1-PMPGO

I— None: Line driver model
o: Open collector model

PMPG: Permanent magnet synchronous motor drive with PG
synchronized drive option

VG1: FRENIC-VG inverter

Accessories

Plug (Model: 20-pin 10120-3000PE by Sumitomo 3M Limited)

Housing (cover) (Model: 20-pin 10320-52A0-008 by Sumitomo 3M Limited)
Spacers: 3

Screws (M3): 3
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6.3 Synchronous Motor Drive PG Interface Card

6.3.2.2 Specifications

Table 6.3.1 Hardware Specifications

Item Specifications
Model OPC-VG1-PMPG OPC-VG1-PMPGo
Sienal tvpe Line driver output Open collector output
gnaltyp (recommended 26C31, 26LS31 or equivalent)

The synchronous motor drive PG interface card uses a 5 V power supply.
[PGP] pin: +5 V +5%, 250 mA, [PGM] pin: Common, Includes an overcurrent protection function.

Internal photocoupler insulation
PG power supply | (connected to [PGM] and [CM] on the inverter's control Pt board; isolated from [M])

The inverter's PG power supply (+15V, +12 V) can
also be used to power the motor encoder. Connect
after checking the motor encoder's specifications.
Speed detection incremental signals: Speed detection incremental signals:
. [PA], [*PA], [PB], [*PB] [PA], [PB]
Input signal . .. . . . .. . .
terminals Magnetic pole position detection absolute signals: Magnetic pole position detection absolute signals: 9
[FO], [*FO], [F1], [*F1], [F2], [*F2], [F3], [*F3] [FO], [F1], [F2], [F3] 3
Photocoupler insulation Photocoupler insulation O'l
Broken wire Yes No
detection function % 8
Supply the 5 V power supply from [PGP] and Built-in 5 V pull-up; sink current: approx. 11 = 5
. [PGM]. Since a balanced circuit is used, it is mA/circuit ® )
Connections . L Z
necessary to use twisted-pair shielded cable for n O
wiring. ~

Maximum input 100 kHz; duty: 50 £10%
pulse frequency

Approx. 50 m 10 m or less
Allowable wiring | Shorter wiring lengths are required when there is a Keep wiring runs as short as possible to avoid the
length high voltage drop. effects of noise. Be sure to connect a zero-phase o) ~(<D
ferrite ring. 9 g
24V ==
Power supply Supplied from the inverter's printed circuit board. Connect the power supply harness to CN24 or CN25 on the Q:;h 8
inverter. Q 8
g @
<
39
Table 6.3.2 Software Specifications e
O
Item Specifications 3
(©]

Vector control for PMSM with speed sensor

Motor control method When function code PO1 (M1 control method selection), AO1 (M2 control method selection),
or A101 (M3 control method selection) = 3

Control

1:1500 (min. speed: base speed, 1.5 to 1,500 r/min. with 4P conversion, using 1024P/R)
Speed control range

Vector control with | Speed

1 . 0,
speed sensor control Analog setting: +0.1% of max. speed

Digital setting: £0.005% of max. speed

accuracy

When the PMPG option is installed and function code PO1 (M1 control method selection), A01
PG interface functionality (M2 control method selection), or A101 (M3 control method selection) = 3, the built-in PG
interface is disabled, and the PMPG option takes priority.

Broken wire detection function Yes

Frequency division output No

Configured with function code 009 (ABS signal input definition).
009 = 1: 3-bit detection; [FO] [F1] [F2] : U-/V-/W-phase detection
009 = 2: 4-bit detection; [FO] [F1] [F2] [F3]: Gray code detection

Magnetic pole position detection
function
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6.3.2.3

Using the card in combination with a Fuji motor

Table 6.3.3 GRK-type ES Motors

Motor type

GRK2200M | GRK2400M

GRK2750M

GRK2151A

GRK2221A ‘ GRK2301A | GRK2371A

FRENIC-VG model

FRNO0.75VG1S-2J

FRN1.5VG1S-2]

FRN2.2VG1S-2]

FRN3.7VG1S-2]

Rated output (kW) 0.2 0.4 0.75 1.5 22 3.0 3.7
Rated torque (N-m) 0.955 1.91 3.58 7.16 10.5 14.3 17.7
Rated rotational speed 2000

(r/min.)

Max. rotational speed 2500

(r/min.)

Max. torque (N*m) 1.43 2.87 5.38 10.8 15.8 21.5 26.5
Rated current (A) 1.2 23 4.0 8.6 13.0 17.2 21.0
Max. current (A) 2.0 3.6 6.0 13.0 19.5 25.8 315

* Contact Fuji if you wish to use the card with a motor with a rating of less than 0.2 kW.

*  Contact Fuji for more information about how to configure the FRENIC-VG with motor parameters.

* Choose the OPC-VG1-PMPGo since these motors use 1000P/R pulse encoders and open collector output.

* The encoder interface provides A-, B-, Z-, 1- (U-), 2- (V-), and 3- (W-) phase terminals, which should be connected for U, V,
and W 3-bit magnetic pole position detection. The Z-phase need not be connected.

Table 6.3.4 GRH-type ES Motors

Motor type GRH.30BG GRH.50BG GRH1.1BG GRHI1.5BG GRH1.8BG GRH2.7BG

FRENIC-VG model FRNO0.75VG1S-2J| FRN1.5VG1S-2J | FRN2.2VG1S-2J FRN3.7VG1S-2] FRN5.5VG1S-2]
Rated output (kW) 0.3 0.5 1.1 1.5 1.8 2.7
Rated torque (N-m) 0.955 1.59 3.50 4.77 6.88 10.3
Rated rotational speed 3000 2500
(r/min.)
Max. rotational speed 3000 2500
(r/min.)
Max. torque (N-m) 2.86 5.73 11.5 15.7 18.0 26.3
Rated current (A) 1.9 2.7 5.4 7.0 8.3 13
Max. current (A) 5.7 8.1 16.2 21.0 21.7 33.2

*  Contact Fuji for more information about how to configure the FRENIC-VG with motor parameters.
* Choose the OPC-VG1-PMPG since these motors use 2000P/R pulse encoders and line driver output.

* The encoder interface provides A-, B-, Z-, 1- (U-), 2- (V-), and 3- (W-) phase terminals, which should be connected for U, V,
and W 3-bit magnetic pole position detection. The Z-phase need not be connected.
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6.3 Synchronous Motor Drive PG Interface Card

6.3.3 External dimension diagram

S 3-¢3.6 154

CN1
n
@
= =
S
= -
CN2. N CN2
< C O
5 0 o4
50

CN2

(Unit: mm)

Figure 6.3.1 OPC-VG1-PMPG/PMPGo Outline Diagram

Accessories
12.0

S o)
) (O

[®
[OsRe
CHA
o o
ST
—

12.7

18.0

O
2 2
( J

22.0

Pinno. 1

A

]
T
— 0w '\H'H_H_H_H_H_H_H_H"\
5 < —-f- Sesgeeetff——f—————
A

Y

39.0
—

23.8

1.27
- ——

11.43

‘ Pinno. 11 ‘

17.6 . - 33.3 12.7_|
>
15°
Model: 10120-3000PE Model: 10320-52A0-008
Specifications: 20-pin from Specifications: 20-pin from
Sumitomo 3M Limited Sumitomo 3M Limited
Figure 6.3.2 Plug Figure 6.3.3 Housing

*Plug and housing are included with the product.
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6.3.4 Basic connection diagram

Refer to "6.1.4 Installing Built-in Options (OPC-VG1-LI0)" before performing wiring or connection

work.

AWARNING

* Performing connection work in an inappropriate manner may result in electric shock, fire, or other damage.
Qualified electricians should carry out wiring. When touching electrical circuits, for example when performing
connection work after the unit has been energized, shut off the power supply's circuit breaker to prevent
electric shock.

* The smoothing capacitor remains charged even when the circuit breaker is shut off and will cause an electric
shock when touched. Verify that the inverter's charge lamp ("CHARGE") has turned off and use a tester or
other instrument to verify that the inverter's DC voltage has fallen to a safe level.

ACAUTION

* Do not use products with damaged or missing parts. Doing so may result in bodily injury or damage.

» Inappropriate installation or removal of the product may cause damage to the product.

Table 6.3.5 Terminal Function Descriptions

Pin no. Name Function Pin no. Name Function
1 - 11 -
2 *PA A-phase reverse 12 *F1 Magnetic pole position *F1
3 PA A-phase 13 F1 Magnetic pole position F1
4 *PB B-phase reverse 14 *F2 Magnetic pole position *F2
5 PB B-phase 15 F2 Magnetic pole position F2
6 - 16 -
7 *FO Magnetic pole position *FO 17 *F3 Magnetic pole position *F3
8 FO Magnetic pole position FO 18 F3 Magnetic pole position F3
9 PGP 5V PG power supply 19 PGM 0V PG common
10 PGM 0V PG common 20 PGP 5V PG power supply

(11 [13]15[17[19]

12 14 [ 16 [ 18 [ 20 |
7109
| 8 10|

| 12 ] 14 |
| 1 13]5]
(2 [4]6

Viewed from the plug’s soldered terminal

Figure 6.3.4
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6.3 Synchronous Motor Drive PG Interface Card

6.3.4.1 Line driver type

Choose the OPC-VG1-PMPG when using a line driver output type motor encoder. The following figure
illustrates wiring connections used when detecting magnetic pole positions using 4-bit Gray codes and
3-phase U, V, and W signals (GNF2 series and GRH series motors).

Additionally, the OPC-VG1-PG (SD) option can also be used when detecting magnetic pole positions
with the Z-phase alone (available soon).

4-bit Gray code interface 3-phase (U, V, W) interface
Main power Main power
supply — e supply — —
3-phase _ MOTOR 3-phase _ MOTOR
power supply FRENIC-VG —l power supply FRENIC-VG —l
50/60Hz 50/60Hz
V—@LVR V—@U/R
— QL2/s — ©L2/s
— ©L3T — ©L3T
| I
| o
=
| | g
| | <
| | .
o0
| | T O
O &) :' Z
= = =z XN
| 5 | G n O
g (] -
o .
(@] (@]
o o
| o I o
I | !
[F3] and [*F3]
unconnected uvw
| | 3¢
=]
=]
E =
I_ _—© I— -_—© - o} o
=5
Qo
S, @ Qc
O @
9=
Figure 6.3.5 39
S
)
3.
<
(©]
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6.3.4.2 Open collector output type

Choose the OPC-VG1-PMPGo when using an open collector output type motor encoder. The following
figure illustrates wiring connections used when detecting magnetic pole positions using 3-phase U, V, and
W signals (GRK-type ES motors).

Since open collector connections offer low resistance to noise, use as short a wiring run as possible and
connect zero-phase ferrite rings on the primary and secondary sides of the inverter.

3-phase (U, V, W) interface

Main power
supply
3-phase |_ —_— = —l Zero-phase
power supply FRENIC-VG ferrite ring
50/60Hz | U
— OL1/R © v
— o)L2/S O W
— Oo)L3/T @
Zero-phase 12V, 15V built-in
ferrite ring encoder power LSeIection
%)

supply [PGP]

S Or-ee-

o)

OPC-VG1-PMPGo

____| | &
S

Figure 6.3.6

Precautions

(1) Read over the motor specifications carefully before connecting the power supply to the motor
encoder.

(2) The synchronous motor drive PG interface card provides a 5 V power supply. The inverter's encoder
power supply can also be used to provide a 15 V or 12 V power source.

(3) The OPC-VGI1-PGo option can also be used when detecting magnetic pole positions with the
Z-phase alone (available soon).

(4) As shown above, when connecting a GRK-type ES motor to the FRENIC-VG, connect the W-phase
wire to [F1] and the V-phase wire, to [F2]. Be careful with the wiring.
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6.3 Synchronous Motor Drive PG Interface Card

6.3.4.3

Change the shielding connection used for PG wiring from the motor's E terminal to the inverter's PGM

Connection diagram for Fuji servos

terminal in order to secure a noise margin to protect against improper operation of encoder signals.

Additionally, connecting shielding to the motor's E terminal is an effective way to reduce radiated noise.

Encoder output cables with

FRENICVG | 0:3 (m) connectors MoTorR |
Y | GRH1.1BG-N000

Al w

N
Encoder

2R R R XX

OPC-VG1-PMPG

=3

><>< +5V
ov |
o Shielding Floating
shielding
E I E |
S, I

Figure 6.3.7

Precautions

The encoder's shielding (15-pin) is not connected to the motor's earth (E) terminal.
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6.3.5

Function codes

AWARNING

* Incorrect use of function code data may result in a hazardous state. Consequently, re-check data after finishing
setting and writing data.

Risk of accident

6.3.5.1

Synchronous motor drive PG interface card function codes

The following function codes can be used when the PMPG option or PMPGo option is installed:

Table 6.3.6
Parameter name i
No. Setting Setting description
Name Keypad display range
009 M1 ABS Signal input Set according to the motor encoder's specifications.
definition Defines the operating interface for detecting
M2 ABS Signal input magnetic pole positions.
AS9 definition 0: 1-bit (terminal: FO)
A159| M3 ABS Sienal input Z-phase interface (available soon)
definition 1t mpd 1: 3-bit (terminals: FO, F1, F2)
ABS DEF Oto 16 U-/V-/W-phase interface
2: 4-bit (terminals: FO, F1, F2, F3)
Gray code interface
3 to 5: Reserved
6: SPGT 17-bit serial interface
7 to 16: Reserved
M1 Magnetic pole
010 | position detection
offset Set when you wish to compensate for divergence
M2 Magnetic pole 0.0t from the true value after aligning magnetic pole
A60 | position detection SM-OFS 350 ‘9’ positions.
offset ' 0.0 to 359.9 (0.0° to 359.9° moving
M3 Magnetic pole counterclockwise)
A160| position detection
offset
1 M1 Salient pole ratio
O (%Xq/%Xd)
M2 Salient pole ratio 1.000 to Set when driving an IPM mot(')r. This setting is
A61 (%Xq/%Xd) Xg/Xd 5.000 used to control the IPM motor's reluctance torque.
s ’ Set to 1.000 when driving an SPM motor.
M3 Salient pole ratio
Alel (%Xq/%Xd)
6.3.5.2 Motor parameters

Motor parameters must be set to reflect the motors being used (M1 to M3). For more information, see the
description of P codes and A codes in Chapter 4.
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6.3 Synchronous Motor Drive PG Interface Card

6.3.6 Check functions

6.3.6.1 Optional equipment check

You can check on the keypad whether the PMPG/PMPGo option is installed.

From the Operating Mode screen, go to the Program Menu screen

_ OPTION
and select "4. 1/O check." Use the @ and @ keys to switch A:VG1—PMPG
screens and check the setting on screen 9 as shown in the figure to B:
the right. c

For more information, see the section on keypad operation.

Av>praGgeE sHIFTIH

The figure to the right illustrates the screen that would be
displayed when the PMPG/PMPGo card is installed.

6.3.7 Protective functionality

When the inverter's protective functionality operates, the inverter immediately displays an alarm, displays

the alarm name on the keypad's LED, and allows the motor to free-run. When this functionality operates,

resume operation after clearing the cause of the malfunction. Avoid automatically resetting the alarm, for

example with an external sequence. Table 6.3.7 lists alarms related to the synchronous motor drive PG

interface card. For more information about other alarms, see "Protective Operation" in the inverter's

operating manual.

Table 6.3.7 List of Alarm Protective Functions

Alarm display 30X

Alarm cause

. .
5 Operation

When the PMPG card is installed and the PG signal is interrupted, or when wiring

has been corrected erroneously
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6.4 T-Link Interface Card OPC-VG1-TL

6.4.1 Product overview

Use this option to control FRENIC-VG using the Fuji programmable logic
controller MICREX-SX (T-Link module).

Main Usage
Using this option, you can:

» Input signals to start or stop operation, etc.: FWD, REV, X1 - X9, X11 - X14,
RST

+ Set the speed commands: 16-bit binary data

* Monitor the operation status (bit data)
Running forward, running reverse, during DC braking or pre-exciting,
inverter shutdown, braking, DC link bus voltage established, torque
limiting, output current limiting, during acceleration, during deceleration,
alarm relay output, remote/local, write error from T-link, and data writing
in progress

*  Monitor motor speed; 16-bit binary data

*  Monitor the operation status (word data)
(Speed command, output frequency, torque command, output current, output voltage, cumulative run
time, etc.)

* Reference and change function codes
Function code which can be changed during operation using the touch panel = Can be changed (and
checked) during operation
Function code which cannot be changed during operation using the touch panel = Cannot be changed
(but can be checked) during operation

*  Monitor that the upper-level device and inverter are interoperating normally using the toggle monitor
control.

Function codes which can be accessed using this option are limited. For details, refer to "4.2 Function
Code List" in Chapter 4.
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6.4 T-Link Interface Card

6.4.2 Model and specifications

6.4.2.1 Inverter type

Model elements: OPC-VG1-TL
L VG1: FRENIC-VG inverter
— TL: T-Link interface card

Accessories

Spacer x 3
M3 screw x 3

6.4.2.2 Specifications

ACAUTION

* The system will not operate correctly if the switches (RSW1 and RSW2) on this option are not set properly.
Read the instruction below and set them accordingly.

* Be sure to power off the inverter before setting the switches (RSW1 and RSW2) on this option.

Table 6.4.1 Hardware Specifications

Item Specifications

Name T-Link Interface Card

Transmission specifications | T-Link slave, I/O transmission

Transmission speed 500 kbps

Selected by the function code 032 "Transmission format selection"

Total of 16 words (8 words + 8 words): 8 words for MICREX — FRENIC-VG and
8 words for FRENIC-VG — MICREX

Total of 8 words (4 words + 4 words): 4 words for MICREX — FRENIC-VG and
4 words for FRENIC-VG — MICREX

Number of words occupied
in transmission

Terminal TX+, TX-, SD

Address setting, 99W space
4W+4W: Up to 12 cards can be connected.
8W+8W: Up to 6 cards can be connected.

Rotary switches
RSW1 and RSW2

Rotary switches RSWI, 2

Set the station address using the rotary switches RSW1 and RSW2 on the option board.

RSW1: Upper (x10)

RSW2: Lower (x1)

RSW1 RSW2
Figure 6.4.1

* When two or more cards are used, do not allocate the same station address to multiple stations.
* The factory default is RSW1=0 and RSW2=0 (address = 00).
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Table 6.4.2 Software Specifications

Item

Specifications

Data update interval

4 ms

Run command

Running forward/reverse alarm reset, X1-X14 commands

Speed

Oper command

16-bit binary data, setting resolution 0.005% (against the highest speed)

ation
Operation state
output

Operating, braking, torque limiting, alarm relay output signals, etc.

Motor speed, torque current command, etc.

Function code

You can reference and change the 255 functions assigned to the link numbers in the
function code list.

Optional function code

030 - 032 (Displayed on the touch panel when this option is installed)

Protective Function

£~4': Network failure (T-Link error)
* Light alarm: 030 and 031 can be used to control the £~ ~alarm.

* Heavy alarm: Momentary alarm

r

* Light alarm:  E.g., Signal noise. If the noise is not frequent, the /- *~/alarm can be controlled by 030 and 031 to

continue operation.

* Heavy alarm: Fatal failure such as power down on MICREX, disconnection of communication, and hardware

failure.
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6.4 T-Link Interface Card

6.4.3 External dimensions
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Figure 6.4.2 m
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6.4.3.1 Terminal function 3
(@)
)
(1) Terminal arrangement ol

Terminal TB11 | T1 | T2 | sD |

(2) Terminal description

Table 6.4.3
Terminal symbol Name Description
Tl
T2 T-Link cable For T-Link cable
SD connection terminal connection
(shielded)

* All terminals are open upon shipment.
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6.4.4

Basic connection diagram

Refer to "6.1.4 Installing Internal Options (OPC-VG1-00)" before connecting the cables.

AWARNING

Incorrect cabling may cause a disaster such as electrical shock or fire. Only a qualified person should perform
cabling. Before touching the power supply circuit (e.g., for cabling after power on), be sure to turn off (i.e.,
open) the circuit breaker to prevent electrical shock.

Note that the smoothing capacitor is charged after turning off (i.e., opening) the circuit breaker and touching it
causes an electrical shock. Ensure that the charge lamp (CHARGE) of the inverter has gone off and that the DC
voltage of the inverter has lowered to a safety level using a tester.

ACAUTION

Do not use the product that is damaged or lacking parts to prevent an injury or damage.

Incorrect handling in installation/removal jobs could result in a broken product.

The basic connection diagram is shown on the next page. When connecting the cables, observe the

following precautions.

[Notes on connection]

Q)

2
3

“

Use either of the following cables as a T-Link communications cable.

* Furukawa Electric twisted pair cable
CPEV-SB 0.9 dia. x 1 pair

* Furukawa Electric twisted pair cable
KPEV-SB 0.5 mm® x 1 pair

Refer to the document of MICREX for the cable specifications.
Connect the terminal resistor 100 Q supplied with the T-Link master to the both ends of the T-Link.

Bes sure to connect the T-Link cable without going over the same line twice as shown in the basic

connection diagram (Figure 6.4.3).
Correct transmission cannot be performed if the cable branches.
To prevent an error due to noises, keep the T-Link cable apart from the main circuit cables of the

inverter and other power cables as apart as possible (30 cm or more) and never put it in the same
duct.
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6.4 T-Link Interface Card

Basic Connection Diagram

Dedicated motor|

Thermal relay

ry Transformer — Fu(MVK type)
FV: v M
FWY N . s !
Braking resistor (optional)
Molded Case Circuit DC reactor
Bl‘eake:)f'MCCB) Electro- — = _(%Jtio_na\ll —
Earth Leakage magnetic | ground ;
Circuit Breaker contactor =© © ¢ grour P(+ N(=) d
g | groun
(ELCB) c © terminal Rd® | ferminal
it Sttt
-+ 1 QLR
=T T OL2s
3 - L3T

Inverter unit
QRO FRENIC-VG (@)
©T0 5
OR1 [Y
o T
(2]
[TH1]
[THC] (@) 8
9
4
[ Q!
(PGP, 4 8
PGM
((PA » —
(PB)
30C)|

30B Batch alarm output
! | (30A,30B,30C)

Terminal resistor MICREX
T-Link
master
T
T2

SD

Jui-1

l[e}
terminal

pJen adeuolu|

Station
address 20

/10

OPC-VG1-TL terminal

ﬂ Terminal resistor ﬁ=
T j
Station

Station
address 50| address 10
T-Link Cable

Figure 6.4.3
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6.4.5 Function code

AWARNING

* Incorrect function code data may result in a dangerous situation. After setting and writing the data, check it
again.

An accident could occur.

By installing the T-Link interface card, the dedicated function codes of 029 to 032 will be available.

Table 6.4.4

Function code name Available L
No. - Description
Name Touch panel display scope

0 Invalid

Operation
continuation 1
029 signal operation LK-D OPE Available soon

upon alarm

Immediately force operation to stop upon
0 communication error (light alarm) occurrence
/£~ alarm: coast to stop).

After a communication error (light alarm)
occurs, continue operation for the timer time (run
command from the previous communication is
held in the communication error state). Force
operation to stop after the timer time (54
alarm: coast to stop).

If the communication recovers during the timer
time, the command received in communication is
run. But, operation is forced to stop it the error
persists after the timer time.

Error processing After a communication error (light alarm)

030 | after detection of MODE ON ER occurs, continue operation for the timer time (run
transmission failure command from the previous communication is
held in the communication error state). Force

2 operation to stop if the communication error
persists after the timer time.

If the communication recovers during the timer
time, the command received in communication is
run.

No alarm (5~%/) even when a communication
error (light alarm) occurs.

The run command from the previous

3 communication is held in the communication
error state.

If the communication recovers, the command
received in communication is run.

Operation time 001 to Operation time timer value [s] for a

031 |after detection of TIMER TL communication error (light alarm) is effective
.. . 20.00s
transmission failure when 030=1 or 2.

0: Format 1
0.1 (Standard format 4 W + 4 W)

1 Transmission format | 4W/8W 1: Format 2
° selection SEL (FRENIC-VG format 8 W + 8 W)

For CC-Link option.

2t04
© Not used for T-Link option.
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6.4 T-Link Interface Card

Function code name Available

No.
Name Touch panel display scope

Description

Select the alarm operation upon occurrence of an
inter-inverter link communication error (£~~~
o

=7

Lioht al and toggle error (/7
' t.? arm target L-ALM 2 0000 to £~ and /5~ represent the number of hundreds
definition 2 1111 . .
and the number of units, respectively.

0 in the corresponding decimal place: Alarm
occurrence, 1: Light alarm (. -4

H107

Select the command when each of the X11 to
Select X11-X14 | X11to X14 L, |Xldbisis o

| function FUNC 1 To perform toggle monitoring with the X

E13 ' terminal bits, set TGL1 and TGL2 for two of the
terminals.

E10

*1 For the details, refer to Chapter 4, Section 4.3 "Details of Function Codes."

9 'deys
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6.4.6 Protective operation

6.4.6.1 Light and heavy alarms

Failures of the he T-Link interface card are classified into light and heavy alarms depending on the
severity level.

—L/n
/

Upon occurrence of this failure, the inverter outputs // network error" and the motor coasts to stop.

Table 6.4.5
Item Light alarm Heavy alarm
Disconnection of T-Link option hardware
. . communication line failure (damage, failure)
Cause Noise on communication line . :
MICREX (PLC) Duplicated address (setting
power off error of RSW1 and RSW 2)
Resolve the cause (or wait for communication recovery) and Remove the hardware failure
Reset method .
give a reset command (touch panel, RST, or remote reset). and reset the power supply.
_ . | Alarms can be controlled with the Py
0290 function codes 030 and 031. Momentary = alarm

Failure
state 029=1

Available soon
control

029022 | e

Note: "Give a reset command" means supplying a reset input to the inverter in one of the following methods.
* Touch panel key input
* Assign the failure reset RST with the X function selection and digitally input the command.

* Input the reset command via the communication line.
For a heavy alarm, the CPU may also require reset depending on the CPU state of MICREX.

You can check the communication error code for light and heavy alarms on the communication state screen of
the maintenance information on the touch panel. To access this screen, press the key to return to the menu
screen, and move the arrow on the left edge of the screen to "5. Maintenance" using the @/@ key, then press
the key. Press the @ key three times to show the screen below.

NRK=X X X X X

NRR=X X X X X X X -: No communication error
NRO=X X X X X x <+}—— 1:Lightalarm *1
NRL=XX XXX X X 2: Heavy alarm

AV>PAGE sHIFTE

Figure 6.4.4

*1 When 030=0, a heavy alarm may be displayed as a light alarm depending on the timing.
This does not occur when 030=1 or 2, or 031=0.10 or higher.
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6.4 T-Link Interface Card

6.4.6.2 Protective operation function code

The following explains how to control the £~ alarm when a light alarm occurs while an operation

command is given from MICREX via the T-Link.

[Operation Description]
The following describes an example of operation when operation and speed commands are given from
MICREX and a communication error occurs during operation.

*1 During this period of time, if communication recovers and new settings are not sent, commands (for
operation or speed, or both) received upon error occurrence are held.

(1)  When function code 030 =0

Communication error
Transmission error  Correct I I Correct

Display Normal—> Er4 9

— Transmission disabled due to communication error [Y

+ o

FWD  oN ON o

Command | TTTTTYTC ; ””””””””””””””””””””””””””””””””””

from MICREX Speed - [oXe)
command - IO
55
FWD ~ on | OoFF foNn S 2
Internal Reference speed » —

(Accel/decel operation

setting of internal processing) ___ o
FRENIC-VG
Reference speed 3 ' i
(M51) ------------ —
Coast to stop Alarm reset
. 5 -
=
Figure 6.4.5 e
53
(2) When function code 030 = 1 and 031 = 5.0 (when a communication error occurs, the motor coasts to g
stop in five seconds.) g

Communication error

Transmission error  correct I—I Correct
Display Normal Erd
FWwD_["on | | OFF [on
Command ] = T TTTTTTTTTITTITTEEESESESS T T
from MICREX Speed --- -
command

FWD

Internal

: Reference speed
setting of 4 (Accelidecel operation
FRENIC-VG internal processing)

Reference speed 3
(M51)

Accelerates to the speed specified by
the command even if a transmission Alarm reset
error occurs during acceleration.

Figure 6.4.6
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(3) When function code 030 =2 and 031 =5.0
-
L

(the communication error persists in five seconds after its occurrence and the /~/~~ alarm occurs)

Communication error

Transmission error

Correct Correct
Display Normal Er4
ON
Command | I AT
from MICREX Speed oo
COMMANM s - - - o o o o e e
<5.005>
W [Ton | oFF [oN
Internal Reference speed

setting of < (Accel/decel operation

FRENIC-VG internal processing)
Reference speed 3
(M51)

Accelerates to the speed specified by T
the command even if a transmission Alarm reset
error occurs during acceleration.

Figure 6.4.7

(4) When function code 030 =2 and 031 = 5.0 (a communication error occurs and the communication

recovers in five seconds)

Communication error
Transmission error  correct |_| Correct

Display Normal
Command
from MICREX Speed T
command
Internal FWD
setting of
FRENIC-VG Reference speed 3

(M51)

Accelerates to the speed specified by
the command even if a transmission
error occurs during acceleration.

Figure 6.4.8

(5) When function code 030 =3

Communication error

Transmission error

Correct | Correct
Display Normal
Command
from MICREX Speed [T L . o1
command ~ T T
<—F—>
Internal FWD _IWQJ\J 777777777777777777777777777777777777777777777777777777777777777777
setting of Hai -
a ererence spee |—| |—|
FRENIC-VG (MSO)H# ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Continue operation with the setting
upon transmission error held.

Figure 6.4.9
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6.4 T-Link Interface Card

6.4.7 Data allocation addresses

6.4.7.1 Transmission format

One the following two transmission formats can be selected by the function code 032 "Transmission
format selection".

(1) 032 =0 (Format 1, standard format: number of words occupied 4W+4W)
(2) 032=1 (Format 2, FRENIC5000VG7, FRENIC-VG format: number of words occupied SW+8W)

6.4.7.2 Occupied area

As shown in the figure below, within the input/output relay area, contiguous eight or sixteen words are
occupied, and the two digits of the address (WBO00** in the figure) are set by the rotary switches RSW1
and RSW2 on the option card.

O
Note: The bit address allocation is different between the Fuji programmable logic controllers MICREX-F =
and MICREX-SX as shown below. 0
o
MICREX-F: LSB bit is shown as F and MSB bit is shown as 0. oo
MICREX-SX: LSB bit is shown as 0 and MSB bit is shown as F. 3 2
o3
Z
Address (MSB) (LSB) » QO
O 1 " R E F —
WB0000 > | _T_
WB00 ! (MICREX-F < inverter) data S
. (Four or eight words) =
Eight words One word e m
or =
Sixteen words (MICREX-F = inverter) data P L
(Four or eight words) S 332
~ ~ 8
WB0099 - T T } &
(o}

Figure 6.4.10 MICREX-F Area

6.4.7.3 Allocated address

(1) Format 1 (Standard format 4 W + 4 W)

(MSB) (LSB)
01--- D 7 8 - ---EF
WB00* + 0 Operation state (refer to * 6.4.8.1 (1))
WB00** + 1 Motor speed (M06) ”\lllv
WB00™  + 2| Poling function code address | Emply (Fixed©00) | \icrex
wB0oO** + 3 Polling function code data l
WB00** + 4 Operation command/Di/RESET input (S06) T
WB00* + 5 Speed command (S01) MICREX
"""" e et U
o Selecting funct de add 1 Polling funct de add
WB00**  + 6 | _>Selecinglunciion code address | rolingfunclioncodeaddress | v
WB0OO*™ + 7 Selecting function code data
L ] J
Top Offset
Address

Figure 6.4.11
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(2) Format 2 (FRENIC5000VG7, FRENIC-VG format 8W+8W)

wB00**
wB00**
WBO00**
WBO00**
WBO00**
wB00**
wB00**
wB00**
wB00**
WBO00**
WBO00**
WBO00**
wB00**
wB00**
wB00**
WBOO*;k

+1
L 5I

Top
Address

Offset

(MSB) (LSB)
01--- 7 8 .--EF

Polling function code (1) data
""""""" Poliing function code (2)data | INV
""""""" boiing fanction code a7 | uncrex
""""""" Poling function code (4) data
""""""""" Motor speed (MOS)
"""""" Operation state (refer to *6.4.8.1 (1)
Selecting function code (1) E Selecting function code (2) ‘

" Selecting function code (3) | Selecting function code (4) _
""""""" Selecting function code (1) data
""""""" Selecting function code (2)data ~ |MICREX
""""""" Seieciing function code 3y data | v

Polling function code (1) Polling function code (2)

Polling function code (3) ' Polling function code (4)
(MSB) (LSB)
01--- — 7 8 e .--EF

Figure 6.4.12
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6.4 T-Link Interface Card

6.4.8 Transmission format
6.4.8.1 Data format (FRENIC-VG = MICREX)

(1) Operate state (1 for all ON)

(MSB) (LSB)

0 1 2 3 4 5 6 7 8 9 A B cC D E F

o | Ol o > | x E| >0

@ o | 2 _ =

o | w | S| < | W

2| W 1 218]|% Fl2E|z|0|&]2
FWD : Running forward TL : Torque limiting RL : Communication selection
REV : Running reverse (1: H30=2 or 3)
EXT : DC braking or pre-exciting IL  : Current limiting
INT : Inverter shutdown ACC : Accelerating
BRK : Braking DEC : Decelerating ERR  : Function code access error
NUV : DC link bus voltage ALM : Batch failure BUSY : Writing function code

* ERR is cleared to "0" when selecting (writing) and polling (reading) of the function code has been
done correctly. If any of selecting or polling is not performed correctly, ERR is set to "1". The error
cause in this case can be checked with the function code M26 (see the table below). When ERR is set
to "1", resolve the cause and perform selecting or polling again. If the operation is successful, both of
ERR and M26 are cleared to "0".

M26 value (HEX.) Write/read error
78 (4EH) Access to unused function code
79 (4FH) Writing to a read-only function code

Writing to a function code (during operation) which cannot be
changed during operation

Writing to a function code which cannot be changed with
FWD/REV ON.

80 (50H) Writing out-of-range data

BUSY is set to "1" while writing (processing) data. When writing consecutive data, wait for BUSY to
be cleared to "0" and write the next data. A writing request made while this bit is set to "1" is ignored.

(2) Motor speed

(MSB) (LSB)
o 1 2 3 4 5 6 7 8 9 A B C D E F

Motor speed (decimal) x 20000 / maximum speed => 16-bit data

The maximum speed is set with the function code. Obtain a r/min value by calculating backward
using the above formula. If data is negative (complement of 2), it is a reverse speed command.
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©)

6.4.8.2
)

2

Polling function code address and data

Format 1

Polling function code address Empty (Fixed to 0)

Polling function code data

"Polling function code address" (eight bits) stores the link number corresponding to the function
code requested for polling from MICREX. Its data is stored in "Polling function code data". Refer to

"Function Code List" for the link numbers.

Format 2

Polling function code (1) Polling function code (2)

...................................... T

Polling function code (3) Polling function code (4)

Polling function code (1) data
U

Polling function code (4) data

"Polling function code (1) to (4)" (eight bits each) store the link number corresponding to the
function code requested for polling from MICREX. Their data are stored in "Polling function code
(1) to (4) data".

Data format (MICREX = FRENIC-VG)

Operation command/Di/RESET input (1 for all ON)

(MSB) (LSB)
o 1.2 3 4 5 6 7 8 9 A B C D E F
Sl clole|lslelvw|[s|ola|s a g
Flx| x| X |X|[X|X|X|X]|X|X]|X|X]|X X i

FWD and REV are available when the link command is permitted as instructed in "6.3.9.1 Link
Command Permission Selection". X1 to X14 and RST are always available.

Speed command

(MSB) (LSB)

0 1 2 3 4 5 6 7 8 9 A B C D E F
-t rr

Speed command (decimal) x 20000 / maximum speed => 16-bit data

The above is the same as the motor speed. The maximum speed is set with the function code.
Provide the speed value as 16-bit data of the value calculated above. (Handle negative data as a

complement of 2.)
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6.4 T-Link Interface Card

(3) Polling and selecting function code address and selecting function code data

Format 1
(MSB) (LSB)
0 1 7 8 E F
Selecting function code address Polling function code address

Selecting function code data

Write the function code data using the "selecting function code address" (8 bits) and "selecting

function code data" (16 bits) above. Also, specify the link number corresponding to the function

code number requested for polling using the "polling function code address" (8 bits).

Format 2
(MSB) (LSB)
0 1 7 8 E F
Selecting function code (1) Selecting function code (2)
""" Selecting function code (3) |  Selecting function code (4)
Sselecting function code (1) data
U
Selecting function code (4) data
"""" Polling function code (1) | Polling function code (2)
"""" Poling function code (3) i Polling function code (4)

"Selecting function code (1) to (4)" (eight bits each) store the link number corresponding to the

function code selected by MICREX. Write the data to "Selecting function code (1) to (4) data".

Note: Upon selecting, be sure to write the link number and data together.

Use the "polling function code (1) to (4)" (8 bits) to specify the link number corresponding to the

function code number requested for polling.

Selecting is available when editing links is permitted in "6.4.9.2 Link Edit Permission Selection".

Pay attention to writing limitation including changing not available during operation.
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6.4.9 Link function
Use the function code H30 and X function "24: Link Operation Selection [LE]" to switch the command
data (S area) target (REM/LOC/COM). Also refer to the control block diagram in Chapter 4.

Use the function code H29 and X function "23: Link Edit Permission Command [WE-LK]" to control
writing of the function codes (F, E, C, P, H, A, o, U) from the link. Also refer to the control block
diagram in Chapter 4.

6.4.9.1 Link command permission selection

Link Switch

By assigning "24: Link Operation Selection [LE]" to the X function input terminal, the mode is switched
as shown below.

Table 6.4.6
Link operation selection signal Corresponding Status
assignment input terminal

Not assigned -

ON

Link command permission mode

Assigned
OFF Link command prohibition mode

In the link command prohibition mode, command data and operation data can be written from a link but

the data will not be reflected. You can set data in advance in the link command prohibition mode, and

then switch to the link command permission mode to reflect the data.

Link Command

In the link command permission mode, use the function code H30 (link function) to switch the command
data and operation command between link (COM) and remote/local. REM (remote: terminal block) and

LOC (local: touch panel) are shown here.

Table 6.4.7
Link command permission mode .
Link command
H30 value Command data Operation command prohibition mode
(S01 to S05, S08 to S12) (FWD and REV)
0 Link prohibited (REM/LOC) Link prohibited (REM/LOC)
1 Link permitted (COM) Link prohibited (REM/LOC) Link prohibited
2 Link prohibited (REM/LOC) Link permitted (COM) (REM/LOC)
3 Link permitted (COM) Link permitted (COM)

This functionality allows for flexible system construction where you can give operation commands from

terminal block and speed command via communication.
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6.4 T-Link Interface Card

6.4.9.2 Link edit permission selection

Link Edit Switch

By assigning "23: Link Edit Permission Command [WE-LK]" to the X function input terminal, you can
protect the function code (F, E, C, P, H, A, o, U) from being written as shown below.

Table 6.4.8
Link edit permission command Corresponding Status
assignment input terminal
Not assigned 3 Link edit permission mode
ON (F to U can be written)
Assigned OFF Link edit prohibition mode
(F to U cannot be written)

Link Edit
With the function code H29, you can control writing to the function code (F, E, C, P, H, A, o, U) in the

link edit permission mode.

Table 6.4.9
H29 data Link edit permission mode Link edit prohibition mode
0 Code (F, E, C, P, H, A, o, U) can be written )
Code (F, E, C, P, H, A, o, U) cannot be written
1 Code (F, E, C, P, H, A, o, U) cannot be written
6.4.9.3 Data transmission example

The following explains a data transmission example using the transmission format.

(1) Speed setting

From MICREX, give commands to run forward (FWD) at 785 r/min.
(Condition: Function code H30 "Link Operation"=3, maximum speed 1500 r/min, T-Link station
address: 10, 8+8 words)

Give S06 the forward running command (FWD: ON) and SO1 the speed command.

WB18| 0 6 0 1 Function code S06, SO1 selecting (link No. 06h, 01h)
9]0:0:0:0 Selecting dummy data
2000 0:0:1 Function code S06 FWD: ON
2112 8 E | 3 Function code 01  Speed setting  785/1500%20000=10467=28E3 (h)
l After acceleration completes
WB16 : : Monitor the motor speed.
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(2) Torque command monitor

Monitor the torque command value from MICREX.
(Condition: T-Link station address: 24, 8+8 words)

WB38|1:0 0 : 0 Torque command value monitor (link No. 10h)
391 0

! After read completes

When the link number requesting polling is returned to this area, reading

WB241 1.0 0 0 is completed.
250 0:0:0 Torque command value monitor data
26|13 88 1388 (h) x 100 (%) / 10000=50 (%)
270 :0:0:0
2800 .0 00 1
22{0:0:i0:0 From the above, the torque command value is "50% of drive".

(3) Function code data setting

Set the function code S08 "Acceleration time" to 30.5 seconds from MICREX.
(Condition: T-Link station address: 58, 4+4 words)

WB62{ 0 0;i0 0 /Function code S08 selecting (Link No. 08h)
630 0 07 131 (h) =305,305%0.1s=30.5s
64/ 0 8 08
650 :1:3 1 Poll the function code S08 to confirm setting completion.
| After writing
completes

WB58| * i * ¢ o* ¥ /Poll the function code S08.
so * * = // 131 (h) =305,305x0.1s=30.5s

6008 00
6110 : 1 31

(Data is correctly set.)
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6.4 T-Link Interface Card

(4) Toggle monitor

Monitor data toggling between MICREX and the inverter. This example set the X12 terminal to
TGL1 and X13 terminal to TGL2. (*1)

Set E11=72 (TGL1), E12=73 (TGL2), H30=3, H144=0.10 (100 ms) in advance.

This sets
transmission toggle (MICREX—VG1): %QW254.0.10.13 bit 12 = TGL1 and bit 13 = TGL2.

The inverter monitors the toggle pattern sent from MICREX while the operation command is ON,

and generates the toggle error /7~ if the toggle signal cannot be received within the time specified

with H144.

*1 For the details of the toggle, refer to EO1 to E13 toggle signal explanation in Chapter 4, Section 4.3
"Details of Function Codes."

*2 By setting the inverter function code H107, the inverter can continue operation with /. =/ display. Refer

to the description of H107 in Chapter 4, Section 4.3 "Details of Function Codes."

9 'deys

*

%QW254.0.10.13 0 ‘ 0 ‘ 0 ‘ Send 0—1—-2—3—0to * + - - (toggle pattern)

| After sending toggle

*

SNOILdO
71041INOD

%QW254.0.10.13 0 ‘ 0 ‘ 1 ‘ Operation command (FWD)=ON

Note: If the network error £~/ (light and heavy alarm 1) occurs while sending the toggle pattern,

the toggle error /%~ may occur after the communication recovers. To avoid the toggle error
/-1, stop sending the toggle pattern while the network error ~~/is occurring.
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6.5 SXBus Interface Card OPC-VG1-SX

6.5.1 Product overview

Use this option to control FRENIC-VG using the Fuji programmable
logic controller MICREX-SX via the SX bus.

Main Usage
Using this option, you can:

Input signals to start or stop operation, etc.: FWD, REV, X1 - X9,
XI11 - X14,RST

Set the speed commands: 16-bit binary data
Monitor the operation status (bit data)

Running forward, running reverse, during DC braking or
pre-exciting, inverter shutdown, braking, DC link bus voltage
established, torque limiting, output current limiting, during
acceleration, during deceleration, alarm relay output, remote/local,
write error from T-link, and data writing in progress

Monitor motor speed; 16-bit binary data

Monitor the operation status (word data)
(Speed command, output frequency, torque command, output current, output voltage, cumulative run
time, etc.)

Reference and change function codes

Monitor that the upper-level device and inverter are interoperating normally using the toggle monitor
control.

Function codes which can be accessed using this option are limited. For details, refer to "4.2 Function
Code List" in Chapter 4.

6.5.2 Model and specifications

6.5.2.1 Inverter type

Model elements: OPC-VG1-SX
J N VG1: FRENIC-VG inverter
— SX: SX bus interface card

Accessories
Spacer x4
M3 screw X2
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6.5 SXBus Interface Card

6.5.2.2 Specifications

ACAUTION

+ The system will not operate correctly if the switches (RSW1 and RSW2) on this option are not set properly.
Read the instruction below and set them accordingly.

Be sure to power off the inverter before setting the switches (RSW1 and RSW2) on this option.

Table 6.5.1 Hardware Specifications

Item

Specifications

Name

SX Bus Interface Option

Transmission specifications

SX-bus slave, I/O transmission

Transmission speed

25 Mbps

Selected by the function code U11 "Transmission format selection"
U11=0: Standard format (16 words 8W+8W)

; (2]

Number (.)f Words occupied Ul1=1: UPAC compatible format (51 words 29W+22W) g

1n transmission L. T

U11=2: Monitoring format (16 words 4W+12W) .

U11=3: Standard format 2 (set by 485No) (16 words SW+8W) s
Terminal/bus cable IN, OUT/SX bus dedicated cable *NP1C-P3(0.3 m) to NP1C-25(25 m) 28
Rotary switches RSW1, 2 Station address setting. You can assign any station address from 1 to 238. C:)| 5
Status display LED RUN, | Displays the status of the self station (operation and error) with LEDs. Z 8
»=

ERR

(1) Rotary switches RSW1 and RSW2

Set the station address using the rotary switches RSW1 and RSW2 on the option board. In the
hexadecimal display, "RSW1" represents the upper 4 bits and "RSW2" represents the lower 4 bits. For the

SX bus station address, read it in decimal values.

Example) Station address 194 is C2(h) and set RSW1=C and RSW2=2.

RSW1 RSW2
Figure 6.5.1

*

RSW1 : Upper 4 bits
RSW2 : Lower 4 bits

S0
=]
T X
3w
[
Set the same SX bus station address set in the MICREX-SX g
system definition. Since the address assigned by MICREX-SX g?
is used as the actual SX bus station address, it may be g

different from the setting value of this rotary switch.
(You can check the address with the function code U13 "SX

bus station address monitor".)

‘When two or more cards are used, do not allocate the same SX

bus station address to multiple stations.
The factory default is RSW1=0 and RSW2=0 (address = 00).

The RSW1 and RSW2 settings are recognized upon "power
on" and "reset" of the SX bus (MICREX-SX).

When RSW1=0 and RSW2=0 (station address=00) are set,
communication is only possible when there is no degenerate
system start-up. (If there is degenerate system start-up,
MICREX-SX will encounter a heavy alarm and the address
specified in the system definition of MICREX-SX is used.)

Even while the SX bus communication is established, and if a
slave with an address duplicated with another slave on the SX
bus is connected, the slave which has already established
communication does not encounter an error and continues

operation.
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2) Status display LED RUN, ERR

The RUN and ERR LEDs on the option board display the status of the self station (operation and error).
Since the option itself determines the status as a slave, the status may be different from RUN and ALM
shown on the CPU of MICREX-SX.

Table 6.5.2 LED Display

LED States RUN ERR
ON + Link established * Error (light or heavy alarm) is
(Light alarm if ERR is on) occurring

Flashing |+ Initial wait status -
+ Inverter power OFF

OFF + SX bus power OFF + Link established
Figure 6.5.2 self station being reset + SX bus power OFF
(Heavy alarm if ERR is ON) | « Inverter being reset
Table 6.5.3 Software Specifications
Item Specifications

Data update interval N

Min. 400 ps

Run command

Running forward/reverse alarm reset, X1-X14 commands

Speed

Oper command

16-bit binary data

ation
Operation state
output

Bit data for operating, braking, torque limiting, alarm relay output signals, etc.

Word data for motor speed, torque current command, etc.

Function code

You can reference and change the 255 functions assigned to the link numbers in the
function code list.

You can reference and change the function code with 485No. if the standard format 2
transmission format is selected.

Optional function code

030, 031, UO01 - 11, U13, U6O - 64

Protective Function

£ Network failure (SX bus error)

Light alarm*1: 030 and 031 can be used to control the £~ ~/alarm.

Heavy alarm *2: Momentary alarm

H-1~: Toggle error

Monitors the 2-bit signals for the toggle signal 1 [TGL1] and toggle signal 2 [TGL2]
sent from PLC, and generates this error if these the specified change pattern cannot be
received within the time specified by H144. *3

*]  Light alarm: E.g., Signal noise. If the noise is not frequent, the £~ ~alarm can be controlled by 030 and 031 to

continue operation.

*2 Heavy alarm: Fatal failure such as hardware failure.
*3  For the details of the toggle signals and toggle error, refer to TGL1 and TGL2 in EO1 to E13 toggle signal

explanation in "4.3 Function Code Details".

Note: The data update frequency depends on the carrier frequency setting, MICREX-SX SX bus tact frequency, and

application program task frequency.
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6.5 SXBus Interface Card

6.5.3 External dimensions
90.5 45.1

134

9 'deyn

ol [ .,

ouT
1 1

(Unit: mm)

SNOILdO
710H1INOD

Figure 6.5.3 Option Print Board External Dimensions

BConnectors CN2, CN3

|:| |:| X =3 (>/<J
(2} (¢}
- 3 W
0 S &
> o
RSW1| |RSW2 O @)
<0y 0y % Q
) =
) Rz <
81> 6812
* FG terminal connection is not necessary. Do not connect it.
Refer to Section 6.1.4 "Installing internal options
$ (OPC-VG1-0O0)" before connecting the cables.
]
* This option print board does not include the SX bus cable
@ ouT (dedicated) and terminating connector. Prepare a cable for the
D t . . L
c(oncr:;];_) bus connection distance. If the option is used at both ends of
4 4 the SX bus, connect the terminating connector to one of the
(LLLL (LN connector end. The terminating connector is supplied with the
White ¢ ] i j Orange CPU module of MICREX-SX.
Figure 6.5.4
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6.5.4

Basic connection diagram

Refer to Section 6.1.4 "Installing internal options (OPC-VG1-010)" before connecting the cables.

AWARNING

Incorrect cabling may cause a disaster such as electrical shock or fire. Only a qualified person should perform
cabling. Before touching the power supply circuit (e.g., for cabling after power on), be sure to turn off (i.e.,
open) the circuit breaker to prevent electrical shock.

Note that the smoothing capacitor is charged after turning off (i.e., opening) the circuit breaker and touching it
causes an electrical shock. Ensure that the charge lamp (CHARGE) of the inverter has gone off and that the DC
voltage of the inverter has lowered to a safety level using a tester.

Since the SX bus is powered from the PLC power supply module, ensure that the MICREX-SX and inverter
power supplies are off when installing or removing this option.

ACAUTION

Do not use the product that is damaged or lacking parts to prevent an injury or damage.

Incorrect handling in installation/removal jobs could result in a broken product.

The basic connection diagram is shown on the next page. When connecting the cables, observe the

following precautions.

[Notes on connection]

)

(@)

3

“

(&)

Be sure to use SX-bus dedicated cables.
Model: NP1C-P3 (0.3 m) to NP1C-25 (25 m)
Refer to the manual of MICREX-SX (hardware) for the cable specifications.

Before proceeding with connection, make sure that both the MICREX-SX and the inverter are
powered OFF.

Put the terminating connectors (that come with the CPU module of the MICREX-SX) in both ends
of the SX bus.

To prevent an error due to noises, keep the SX bus cable apart from the main circuit cables of the
inverter and other power cables as apart as possible (30 cm or more) and never put it in the same
duct.

One end of the SX-bus cable should be connected with the OUT connector on the base board, and
the other end, with the IN connector. The OUT-OUT or IN-IN connection does not enable
communication and the system does not operate. Route SX-bus cables so that the bending radius is

at least 50 mm.
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6.5 SX Bus Interface Card

Terminating connector

-
—H[E~

OPC-VG1-SX

SX bus dedicated cable

e o=

AN

g ‘deyn

Terminating connector

SNOILdO
JTOYLNOD

Figure 6.5.5
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Basic Connection Diagram

Power supply
CPU module
module
SX bus
terminating
connector

. Programmable
. operation display
. POD
. PC loader
MICREX-SX connection cable
SX bus —_—————
extension cable | FRENIC-VG
—x L1/R

—x L2/

support tool

|

|

| Programming
|

| D300win

|

SX bus g

extension cable

e |

! FRENIC-VG

— L2/s 3

| Note) Restrictions on system configuration

sS<c

| (1) Total length of SX bus cable
I Keep the entire length of the SX
extension cable within 25m.

(2) Number of inverters connected in series
@ > I If the serial connection is terminated by
SX bus © the base with the power supply module,
terminating | up to 10 inverters counted from the base
connector I can be connected in series.

If each inverter is connected to the IN/
OUT connector of a single base, up to 10
inverters can be connected in series for
each connector.

Figure 6.5.6
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6.5 SXBus Interface Card

6.5.5

Function code

AWARNING

again.

An accident could occur.

+ Incorrect function code data may result in a dangerous situation. After setting and writing the data, check it

In addition to the standard function code, you can set the optional dedicated function codes 030, 031,
U01- 11, U13, U60 - 64.

Table 6.5.4
Function code name Setti
No. cting Description
Name Keypad display range
H30 . . LINK FUNC 0to3 3: Set the operation command and command data valid via
Link function
SX.
Immediately force operation to stop upon communication
0 error (light alarm) occurrence
(£~ alarm: coast to stop).
After a communication error (light alarm) occurs, continue
operation for the timer time (run command from the previous
communication is held in the communication error state).
| Force operation to stop after the timer time (5~ alarm:
coast to stop).
If the communication recovers during the timer time, the
command received in communication is run. But, operation is
Error processing forced to stop it the error persists after the timer time.
030 *1 | after de-te(‘:tion 9f MODE ON ER After a communication error (light alarm) occurs, continue
transmission failure operation for the timer time (run command from the previous
) communication is held in the communication error state).
Force operation to stop if the communication error persists
after the timer time. If the communication recovers during the
timer time, the command received in communication is run.
No alarm (£~ /) even when a communication error (light
alarm) occurs.
3 The run command from the previous communication is held
in the communication error state.
If the communication recovers, the command received in
communication is run.
Operation time 001 Operation time timer value [s] for a communication error
031 *1 | after detection of TIMER TL . (light alarm) is effective when
.. . 20.00s
transmission failure 030=1 or 2.
Uol - 10 Universal USER PO1 - 10 -32768 You can .reaq and Write data as' univer§al data via
data to 32767 | communication without affecting the inverter.
0 Standard format selection
Occupied words: 16 words (8W+8W)
| UPAC compatible format selection
Occupied words: 51 words (29W+22W)
SX transmission . .
Ull format selection USER P11 5 Monitoring format selection
Occupied words: 16 words (4W+12W)
3 Standard format 2 (485No) selection
Occupied words: 16 words (8W-+8W)
4-15 Reserved
. You can check the SX bus station address of the self station
SX bus station . . .
Ul3 . USER P13 1t0 238 | assigned by MICREX-SX in the system configuration
address monitor ... . . .
definition with this function code. Read-only
U-Ai/ 0 Defines U61 - U63 as the user function codes or universal Ai
U60 | pulse data USER P60 monitor.
monitor selection 1 Defines U61 to U63 as pulse data monitor.
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Function code name i
No. Setting Description
Name Keypad display range
) When U-Ail is selected:
g'f“l/ ) . 32768 Universal Ail (£16384/£10V) can be monitored.
ulse train position - to
uel command USER P61 32767 When pulse data is selected:
monitor Pulse train position command (PG(PR) input) data can be
monitored.
When U-Ai2 is selected:
U-Ai2/ 32768 Universal Ai2 (+16384/+10V) can be monitored.
.. . - to
U62 P081F10n detection USER P62 12767 When pulse data is selected:
monitor Position detection (internal or PG(PD) input) data can be
monitored.
. When U-Ai3 is selected:
E'A}?/ d ) 32768 Universal Ai3 (+16384/+10V) can be monitored.
osition detection - to
U63 (Z-phase input) USER P63 32767 When pulse data is selected:
monitor Position detection (PG(PD) Z-phase input) data can be
monitored.
When U-Ai4 is selected:
U-Ai4/ 32768 t Universal Ai4 (+16384/+10V) can be monitored.
. - o
U64 | USER function USER P64 30767 | If U-Al is not defined, it acts as the user function code to read
code and write data as universal data without affecting the inverter
operation.
Select the alarm operation upon occurrence of a SX bus error
(£~ and toggle error ().
. o o
H107 nghtA qlarm target L-ALM 2 0000 to |/~ ~and /7 / represen.t the number of hundreds and the
definition 2 1111 number of units, respectively.
0 in the corresponding decimal place: Alarm occurrence, 1:
Light alarm (/. ~/4
El0 Select X11 - X14 X11 ~ X14 Select the command Whe'n C?Ch ofthe X11to Xl{l bits 1§ 1.
| function *2 To perform toggle monitoring with the X terminal bits, set
E13 ' FUNC TGL1 and TGL2 for two of the terminals.
0160 | Function code 0000h - Only ‘avallable whe-:n the standarfl format 2 is used..Sets the
. monitor (1) setting FFFFh function code continuously monitored by the function code
monitor (1) with 485No.
0161 | Function code 0000k - Only ‘avallable whc?n the standar(Ii format 2 is used..Sets the
“ monitor (2) setting FFFFh function code continuously monitored by the function code
monitor (2) with 485No.
*1  For the details of 030 and 031, refer to Section 6.5.6.2 "Protective operation function code".
*2  For the details, refer to Section 4.3 "Function Code Details".
*3  For the details of 0160 and 0161, refer to Section 6.5.8.1 "(4) @ Function code monitor".
*4  For the details of user function code, refer to Section 6.5.5.1 "Function code".

For other function codes, refer to Chapter 4.

6-82



6.5 SXBus Interface Card

6.5.5.1 Function code

uo1 - U10 USER P01 - P10

You can read and write data as universal data via communication without affecting the inverter.

You can read values set with the keypad of the inverter (local) from MICREX-SX (remote), or check
values set with the MICREX-SX with the keypad. The set value does not affect the inverter operation at
all.

u11 SX transmission format

Select the transmission format used to communicate on the SX bus. Be sure to select the same format as

specified in the CPU system configuration definition.

Setting range 0: Standard format (specified with the link No.) (§W+8W)
1: UPAC compatible format (29W+22W)
2: Monitoring format (4W+12W)
3: Standard format 2 (specified with 485No) (8W+8W)
4 - 15: Reserved

9 'deys

SNOILdO
71041INOD

Note: When the T-Link interface option is also installed, the transmission format is fixed to the
monitoring format and the Ull value is automatically changed to "2". However, be sure to set
U11=2 for safety.

u13 SX bus station address monitor

You can check the SX bus station address of the self station assigned by MICREX-SX in the system
configuration definition with this function code. (read-only). Be sure that the address is same as the one
set with the rotary switches RSW1 and RSW2.

sng XS

pJen adeuoju|

Note: This function code displays the station address in decimal. When configuring the station address

with the station address switches, assign it in hexadecimal.
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ue6o U-Ai/pulse data monitor selection

Select whether the function codes U61 - U63 can monitor the U-Ai (universal Ai) or pulse data. U64 is

excluded from pulse data monitoring.

The default value is U60=0 and the U-Ai function is not selected, and U61 to U64 all act as the user

function codes. When U61 to U64 are set for monitoring (rather than as the user function codes), do not

write data to them.

® When U60=0

U-Ai function is
selected

U6l

ue62

u63

Uo64

Not selected

User function code

User function code

User function code

User function code

Selected

U-Ail monitor

U-Ai2 monitor

U-Ai3 monitor

U-Ai4 monitor

@ When U60=1

U-Ai function is
selected

vel

ue62

ue3

U64

Not selected

Selected

Pulse train position
command (PG(PR)
input) monitor

Position detection
(internal or PG(PD)
input) monitor

Position detection
(PG(PD) Z-phase
input) monitor

User function code

U-Ai4 monitor

* When the U-Ai function is selected, the universal Ai (U-Al) is selected with Ai function selection

(E49-E52).

+ U-Ai3 and U-Ai4 are only valid when OPC-VG1-AIO or OPC-VG1-Al is installed.
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6.5 SXBus Interface Card

uU61 - U63 U-Ai/pulse data monitor

u64 USER function code/U-Ai4

Data selected by the setting of the function code U60 and Ai function selection is allocated.

Specifications of each data are explained below.

® USER function code

Similar to U01 to Ul0, you can read and write data as universal data via communication without
affecting the inverter.

@ U-Ai (universal A1)

You can read the analog quantity of a signal input to the Ai terminal of the inverter via the SX bus.
When using this function, set the corresponding Ai terminal function to U-Al using the function codes
E49-ES52. This input data is simply provided to check existence of a signal via the SX bus, and does

h

not affect the inverter operation at all. o
>
Note: If you change the Ai terminal function to other than U-AI while U-Ai is used, U61 to U64 hold 3
the values before change. o
® Pulse data oQ
3 ]
You can monitor pulse data when controlling synchronization and position with the pulse train. 5 5
50
»=
Block Diagram Related to Pulse Data
Internal speed Command pulse selection
command
ransmission I_I—l_l—l = T Pulse train position
| L : command PG(PR) input ue1
|

Reception|
circuit

v

-
smis I
circuit T O
|
|
s
T
|

: =0
|—>| OPC-VG1-PG(PR)

sng XS

Feedback pulse selection - Pulse train input

: - form selection
OPC-VG1-PMPG
- PMPG |  —— = —— |

pJen adeuoju|

- prioritized| =0 | I Reception
I_I_I_I_,—> Standard integrated | t Oa:’O—:— circ‘:m >
; |
: - | | : JV
|_|_|_|_,—> OPC-VG1-PG(PD) ol Position detection 0o
- " | : | internal or PG(PD) input
17-bit serial OPC-VG1-SPGT - : O | | Position detection U63
| PG(PD) Z-phase input

Note: Detection of the Z-phase standard position is enabled only when the OPC-VG1-PG
(PD) option is installed. If this PG is selected while this option is not installed or the 005
feedback pulse is selected, the monitor data of U62 and U63 cannot be referenced.

Figure 6.5.7
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*How to obtain pulse data

The PG pulse data is incremented in B-phase forward (running forward) and decremented in A-phase
forward (running backward). Therefore, obtain the difference of data sampled this time and last time for
the t (ms) task, and add it for every t (ms) to calculate the pulse count value. As the pulse count value is
obtained by multiplying the encoder value by four, the formula is "4xencoder pulse count,”revolution".

When PG encoder runs forward When PG encoder runs reverse
Sttt period S0t period
¢+ 77 (SXtask period) ¢+ 77 (SXtask period)
32767 S 32767 SIS S
. : Y e ! . . : : Sao
Y 4 : oo el
e ' - T
» . . . . .
0 4 ; > T 0 — > T
H - b S
H el e
1 prag b Y
et TR
-32768 rid -32768 =
Figure 6.5.8

*How to detect Z phase

The PG pulse can be obtained as mentioned above. However, with differences of the U62 "Position
detection (internal or PG(PD) input monitor" and U63 "Position detection (Z-phase input) (PG(PD)
monitor" within a task as PG_CNT and PG_CNT_Z respectively, the added data within the task period
(tms) is cleared to 0 by hardware Z-phase detection as shown in the figure below. By comparing each
memory within the next task, Z phase is detected if they do not match.

When PG_CNT#PG_CNT_Z, Z
phase is recognized by software.
Task

[ | ] |
—>:
- t: period (ms) :

. PG_CNT When PG_CNT#PG_CNT_Z,

/ PG CNT z | Zphase is detected

0: _—] o
: A

ik

Encoder Z phase

Figure 6.5.9
Note: Detection of the Z-phase standard position is enabled only when the OPC-VG1-PG (PD) option is

installed. If this PG is selected while this option is not installed or the 005 feedback pulse is
selected, the monitor data of U63 cannot be referenced.
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6.5 SXBus Interface Card

6.5.6 Protective operation

6.5.6.1 Light and heavy alarms

The SX bus option can encounter light and heavy alarms depending on the failure level.

Upon occurrence of this failure, the inverter outputs =~ "network error" and the motor coasts to stop.

Table 6.5.5
Item Light alarm Heavy alarm 1 Heavy alarm 2
ERR H (ON) ERR H (ON)
Card LED States RUN M (ON) RUN M (ON) Undefined
+ Communication data error |+ All masters go down |+ Option hardware failure
C due to noises on the + Disconnection + Option installation failure
ause communication line, etc. detected
* SX bus power down
Resolve the cause (or wait for communication recovery) | Resolve the alarm cause and 9
Reset method *1 and give a reset command (keypad, RST, or remote power cycle the inverter. %
reset). .
Alarm is only detected while operation commands are 00
given via the SX bus. 3 ®)
. oz
Failure state control Alarms can be controlled CZ) ;_U|
with the function codes 030 An £/~ alarm immediately occurs upon heavy alarm. n O
and 031. r
Communication error
code displayed on 1 2 3
keypad *2
Alarm
sub code *3 1 (hex) 2 (hex) 4 (hex)

*1 "Give a reset command" means supplying a reset input to the inverter in one of the following methods. S0
. (’-D.‘ x
* Keypad @dkey input T
* Assign the failure reset RST with the X function selection and digitally input the command. 8
* Input the reset command via the communication line. Q
)
a

For a heavy alarm, the CPU may also require reset depending on the CPU state of MICREX-SX.

*2  You can check the communication error code for light and heavy alarms on the communication state screen of
the maintenance information on the keypad. To access this screen, press the key to return to the menu
screen, and move the arrow on the left edge of the screen to "5. Maintenance" using the @/@ key, then press
the key. Press the &) key three times to show the screen below. Note that this error code displays the first
cause for . Since every heavy alarm 1 is preceded with a light alarm, this code shows the light alarm even

for a heavy alarm 1 when 030=0.

NRK = XX X X X
NRR = XXX XX X X )
NRO = X X X X X x<— 1: Light alarm
NRL = X X X X X X X 2: Heavy alarm 1
Av>pPaAGE sHIFT 3: Heavy alarm 2

- No communication error

Figure 6.5.10

6-87



*3 You can check the £~ alarm sub code on the alarm history selection of the alarm information on the keypad.

To access this screen, press the key to return to the menu screen, and move the arrow on the left edge of the
screen to "7. Alarm information” using the (N/&) key, then press the key. On the latest and last three alarm

history item screen, select an item you are interested in, press the key, and then press the @ key once to

show the screen below. Note that this error code displays the first cause for £~4 Since every heavy alarm 1 is

preceded with a light alarm, this code shows the light alarm even for a heavy alarm 1 when 030=0.

SUB = xxxﬂ: 1: Light alarm
AL=Er4 AL =xXxXx 2: Heavy alarm 1
AL = XXX AL = XXX 4: Heavy alarm 2

AV>PAGE sHI1FTEE

Figure 6.5.11 Alarm Subcode Confirmation Screen
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6.5 SXBus Interface Card

6.5.6.2 Protective operation function code

The following explains how to control the £~ alarm when a light alarm occurs while an operation

command is given from MICREX-SX via the SX bus.

[Operation Description]
The following describes an example of operation when operation and speed commands are given from

MICREX-SX and a communication error occurs during operation.

*1 During this period of time, if communication recovers and new commands or settings are not sent,

commands (for operation or speed, or both) received upon error occurrence are held.

(1)  When function code 030 =0

Communication error
Transmission error  Correct I I Correct

Display Normal —> Er4
$ [ Transmission disabled due to communication error
FWD o
Command from ON L ON
MICREX v

. Reference speed
Internal setting ) (Accel/decel operation

of FRENIC-VG internal processing) ____ i _

Reference speed 3
M51) o —

Coast to stop Alarm reset

Figure 6.5.12

(2) When function code 030 =1 and 031 = 5.0 (when a communication error occurs, the motor coasts to

stop in five seconds.)

Communication error
Transmission error ~ Correct | | Correct

Display Normal Er4

Command from
MICREX -

FWD

Reference speed
Internal setting (Accel/decel
operation internal

of FRENIC-VG processing)

Reference speed 3 "¢
(M51) e __ $ 7777777 <4+—— Coast to stop

Accelerates to the speed specified by
the command even if a transmission Alarm reset
error occurs during acceleration.

Figure 6.5.13
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(3) When function code 030 =2 and 031 =5.0
(the communication error persists in five seconds after its occurrence and the /=~ ~'alarm occurs)

Communication error
Transmission error Correct Correct

Display  Normat Er4

Command from
MICREX

FWD ON OFF | ON

: Reference speed
Internal setting (Accel/decel operation

of FRENIC-VG internal processing)

Reference speed 3
(M51)

Accelerates to the speed specified by
the command even if a transmission ~ Alarm reset
error occurs during acceleration.

Figure 6.5.14
(4) When function code 030 =2 and 031 = 5.0 (a communication error occurs and the communication
recovers in five seconds)

Communication error
Transmission error  Correct [~ | Correct

Display Normal

Command from
MICREX

FWD

Internal setting

of FRENIC-VG | Reference speed 3
(M51)

Accelerates to the speed specified by
the command even if a transmission
error occurs during acceleration.

Figure 6.5.15

(5) When function code 030 =3

Communication error

Transmission eror Correct ™ Correct

Display Normal
Command from o R T & O
MICREX Speed command J‘I_I'I.J_I_I_I_l ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

<——>
PWe_{ o
(I)r;tﬁ Qg Lﬁgt_t\l/ng Reference speed L I

e [ =

Continue operation with the setting
upon transmission error held.

Figure 6.5.16
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6.5 SXBus Interface Card

6.5.7 Data allocation addresses

6.5.7.1 Transmission format

One the following four transmission formats can be selected by the function code Ull "SX bus
transmission format selection".
(1) Standard format (U11=0)

This is the basic format which allows for monitoring of the motor speed and operation status as well

as read and write of four function codes for each (specified by the link No.).

(2) UPAC compatible format (U11=1)

This format provides the control variables which can be used for the UPAC option card
(OPC-VGI1-UPAQC) as fixed frame. Two function codes can be read and written for each.

(3) Monitoring format (U11=2)

This format is dedicated for monitoring and eight function codes can be read, but not be written.

9 'deys

(4) Standard format 2 (U11=3)

oQ
This is the basic format which allows for monitoring of the motor speed and operation status as well 3 2
as read and write of two function codes for each (specified by the 485No). O ;_U|
3o
6.5.7.2 Area occupied and data allocation addresses
(1) Standard format (specified by link No.)
When the standard format is selected (U11=0), as shown in the figure below, out of the I/Q area of m
the MICREX-SX, 16 words are used for each FRENIC-VG, with the lower 8 words are used for 50
read and upper 8 words are used for write. ‘;"; é
S &
o
(MSB) (LSB) Q
1514 ==~ =10 a
\ \ A
A
(MICREX-SX <« FRENIC-VG) data
(8 words)
MICREX-SX
16 words
I/Q area
(MICREX-SX — FRENIC-VG) data
(8 words)
y
| A4
Figure 6.5.17
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(MSB) (LSB)

1514 ... 8 7 ... 10
%IV, 0 ... Polling function code (1) ___. o Polling function code (2)
SIW*. 1 _____Polling function code (3) ___: | Polling function code (4)
BIW™ 2L Polling function code (1)data . FRENIC-VG
BIWS™3 ] Polling function code (2)data . _ .. U
BIWS 4 Polling function code (3)data MICREX-SX
BIWS™5 Polling function code (4)data .
BIWS 6| Motor speed (M0B)
YolW***. 7 Operation state (refer to * 6.5.8.1 (1))
%QW*™*. 8 ....Selecting function code (1) __: __Selecting function code (2)
%QW™*. 9 ____Selecting function code (3) i Selecting function code (4)
BQW™E 10 ) Selecting functioncode (1)data MICREX-SX
QW™ S Selecting function code (2)data U
QW2 Selecting function code (3)data . FRENIC-VG
QW™ 13 Selecting function code (4)data .
%QW™. 14 .._._Polling function code (1) ___ . Polling function code (2)
%QW***. 15 Polling function code (3) : Polling function code (4)

Note: *** represents the SX bus station address set by "RSW1" and "RSW2".

Figure 6.5.18

(2) UPAC compatible format

area of the MICREX-SX, 51 words are used for each FRENIC-VG, with the lower 29 words are
used for read and upper 22 words are used for write.

(MSB) (LSB)
1514 - ==+10
\ | A
A
(MICREX-SX < FRENIC-VG) data
(22 words)
MICREX-SX
51 words
1/Q area
(MICREX-SX — FRENIC-VG) data
(29 words)
y
| ) 4

Figure 6.5.19
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6.5 SXBus Interface Card

(MSB) (LSB)

1514 .. 10
%IW*. 0 <----...._..Speed setting 4/Frequency command monitor t
BIWS* A Torque command2
BIWS*2 Torque current command (final)
%IW*™*. 3 oo Magnetic flux command (final)
BIWS™ 4 Actual speed (detected)
BIW™™ 5 Control data (CW) (Standard +-DIOA, 16 bits)
%IW*. 6 eeeiieieoo..._.Operationstatus (SW)
SlW*. 7 <oo--...._Speed setting 1/Frequency command (for V/)
%IW**. 8 oo Linespeedinput .
0, *kk . e
pIWS9 P.Q'?.f?;‘f?!'].???.‘ﬁ'?.“_:QQU]UI?U_Q_(P_GJPB.)) ............... FRENIC-VG
SIW*10 ] Position detection (internal or PG (PD)) . . . . _. U
BIW 1 Position detection (PG (PD) Z-phase input) MICREX-SX
%IW*. 12 i Positioncommand
BIWS™ A3 VG DI (DIOB option: 16 bits)
%IW***. 14 .. FRENIC-VGAi (A1) 9
YIW*. 15 e FRENIC-VGAi(A2) _%
BIW™™ 16| ] VG Ai (AIO/Al option, Ai3) __ . . .. s
BIW™™ AT ] VG Ai (AIO/Al option, Ai4) __ . ... 00
BIWS™ A8 ] Polling function code 1 address . __ 9 )
SlWero19 ] Polling function code 1data . _ . ... e} 5
SlWe 200 ] Polling function code 2 address . % 8
YolW***. 21 Polling function code 2 data v r

Note: *** represents the SX bus station address set by "RSW1" and "RSW2".

Figure 6.5.20

sng XS

pJen adeuoju|
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% QW***,
Yo QW***,
Yo QW***,
Yo QW***,
Yo QW***.
Yo QW***.
Y% QW***.
Y% QW***.
Y% QW***.
Y% QW***.
% QW***,
% QW***,
% QW***,
Yo QW***,
Yo QW***,
Yo QW***,
Y% QW***.
Yo QW***.
Yo QW***.
Y% QW***.
Y% QW***.
Y% QW***.
% QW***,
%QW***,
% QW***,
Yo QW***,
Yo QW***,
Yo QW***,
Yo QW***.

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

MICREX-SX
U
FRENIC-VG

Dynamic SW2

Note: *** represents the SX bus station address set by "RSW1" and "RSW2".

Refer to "6.5.8 Transmission Format" for the transmission format.

Figure 6.5.21
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6.5 SXBus Interface Card

(3) Monitoring format

of the MICREX-SX, 16 words are used for each FRENIC-VG, with the lower 4 words are used for

read and upper 12 words are used for write.

(MSB) (LSB)
1514 « - - - - - 10
\ | A
A
(MICREX-SX < FRENIC-VG) data
(12 words)
16 words MICREX-SX
I/Q area
(MICREX-SX — FRENIC-VG) data
(4 words) Q
\ 4 _g
~ ~ (2]
~ ~ 00
| A4 3 2
. O _|
Figure 6.5.22 =z X
gge
(MSB) (LSB)
1514 ... 8 7 ...10
BIW 0| Polling function code (1) ____: ____Polling function code (2) ___|
BIWS™ 1 Polling function code (3) ____: ____Polling function code (4) ___|
BIW=™ 2 Polling function code (5) | Polling function code (6) |
wwe 3| Poling function code (7) +___Pollng function code () | 6.5
Y%lW***. 4 Polling function code (1) data =1 2
e T Polling function code (2) data | PRENCYE o
wW=6 ] Polling function code (3)data . . __| MICREX-SX g°
SIW T ] Polling function code (4)data | o)
BIW 8] Polling function code (5)data | 3
%W 9] Polling function code (6)data |
%W 10 ] Polling function code (7)data |
Y%IW***. 11 Polling function code (8) data
%QW*r 12| Polling function code (1)_____i_____Polling function code (2) ____|\1crEx-SX
%QW™* 13| Polling function code (3) ____: ____Polling function code (4) ___| M
%QW*r 14| Polling function code (5) ____: ____Polling function code (6) ___| FRENIC-VG
%QW***. 15 Polling function code (7) : Polling function code (8)

Note: *** represents the SX bus station address set by "RSW1" and "RSW2".

Figure 6.5.23
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(4) Standard format 2 (specified with 485No)

MICREX-SX, 16 words are used for each FRENIC-VG, with the lower 8 words are used for read

and upper 8 words are used for write.

(MSB) (LSB)
1514 - - - = =-10
\ \
A
(MICREX-SX < FRENIC-VG) data
(8 words)
MICREX-SX
16 words /Q area
(MICREX-SX — FRENIC-VG) data
(8 words)
Y
Figure 6.5.24
(MSB) (LSB)
1514 ... 8 7 .10
%W 0 [ Polingfunctioncode485No (1) ]
%W 1 | Polingfunctioncode485No(2) | ]
Y%IW***. 2 Polling function code (1) data
e T Polling function code (2)data | FRENYC
%IW. 4 feeeeeooeeeo.......Function code monitor (1) | MICREX-SX
%W 5 feeeeeeeeeeeo......Function code monitor (2) |
BIW™™ 6 . Motor speed (MO6) ... ] l
YlW***_ 7 Operation state (refer to * 6.5.8.1 (1))
QW8 | Selecting function code 485No (1) .. . |
QW™ 9 Selecting function code 485No (2) . . |
%QW™*. 10 | ... Selectingfunctioncode ()data | MICREX-SX
%QW™. 11 eeieeo........Selecting function code (2)data | U
QW™ 12 ] Speed command (SO1) | FRENIC-VG
QW™ 13| Operation command/D/RESET input (S06) |
QW= 4 Polling function code 485No (1) | l
%QW***. 15 Polling function code 485No (2)

Note: *** represents the SX bus station address set by "RSW1" and "RSW2".

Figure 6.5.25
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6.5 SXBus Interface Card

6.5.8 Transmission format

6.5.8.1 Data format (FRENIC-VG = MICREX-SX)

(1) When standard format (specified by link No.) is selected
@ Operate state (1 for all ON)

(MSB) (LSB)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

o | Ol o > | x E| >0

@ o | 2 _ =

o | w = ' S| < | W@

2| W 1 2|18]|% Fl2|E|z|0 |82
FWD : Running forward TL : Torque limiting RL  : Communication selection
REV : Running reverse (1: H30=2or 3)
EXT : DC braking or pre-exciting IL  : Current limiting
INT : Inverter shutdown ACC : Accelerating (e
BRK : Braking DEC : Decelerating ERR : Function code access error 3'
NUYV : DC link bus voltage ALM : Batch failure BUSY : Writing function code T

o

+  ERR s cleared to "0" when selecting (writing) and polling (reading) of the function code has been
done correctly. If any of selecting or polling is not performed correctly, ERR is set to "1". The error
cause in this case can be checked with the function code M26 (see the table below). When ERR is
set to "1", resolve the cause and perform selecting or polling again. If the operation is successful,
both of ERR and M26 are cleared to "0".

SNOILdO
71041INOD

M26 value (HEX.) Write/read error
78 (4EH) Access to unused function code
79 (4FH) Writing to a read-only function code

Writing to a function code (during operation) which cannot be
changed during operation

S0

Writing to a function code which cannot be changed with 'C':D" X

FWD/REV ON. SR

ow
80 (50H) Writing out-of-range data @
&
rol

*1 If multiple errors occur simultaneously, the following priority is applied to the M26 error cause.
Selecting (2) > Selecting (1) > Polling (2) > Polling (1)
(For example, if selecting (2) and polling (1) are faulty, the cause for the selecting (2) error is stored in
M26.)

+ BUSY is set to "1" while writing (processing) data. When writing consecutive data, wait for BUSY
to be cleared to "0" and write the next data. A writing request made while this bit is set to "1" is
ignored.

@ Motor speed

(MSB) (LSB)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Motor speed (decimal) x 20000 / maximum speed = 16-bit data

The maximum speed is set with the inverter function code F03. Obtain a r/min value by calculating
backward using the above formula. If data is negative (complement of 2), it is a reverse speed
command.
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@ Polling function code address and data

(MSB) (LSB)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

...._....__Polling function code (1) I Polling function code (2)
Polling function code (3) : Polling function code (4)

............................................... g A Y A

Polling function code (1) data
U

Polling function code (4) data

"Polling function code (1) to (4)" (eight bits each) store the link number corresponding to the
function code requested for polling from MICREX-SX. Their data are stored in "Polling function
code (1) to (4) data".

(2) When UPAC compatible format is selected

@ Speed setting 4/frequency command monitor, actual speed (detected), speed setting 1/frequency
command (for V/1), line speed input

(MSB) (LSB)
%5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Motor speed (decimal) x 20000 / maximum speed = 16-bit data

The maximum speed is set with the function code. Obtain a r/min value by calculating backward
using the above formula. If data is negative (complement of 2), it is a reverse speed command.

@ Torque command 2, torque current command (final)

(MSB) (LSB)
5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Torque command data

Torque command 2 data, torque current command data: 0.01%/1d (100% = rated toque)

® Magnetic flux command (final)

(MSB) (LSB)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Magnetic flux command data

Magnetic flux command data: 0.01%/1d
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6.5 SXBus Interface Card

@ Control data (CW) (Standard +DIOA, 16 bits)

(MSB) (LSB)
15 87 0

0) FWD (Run forward command) \
1) REV (Run reverse command)

2) X1

3) X2

4) X3

5) X4

6) X5

7) X6 0: OFF,
8) X7 >1: ON
9) X8
10) X9
11) X11
12) X12
13) X13
14) X14
15) RST (RESET command) /

9 'deys

SNOILdO
71041INOD

® Operation status (SW)
Refer to the operation status of the standard format.

® Pulse train position command (PG (PR)), position detection (internal or PG (PD)), position
detection (Z-phase input) (PG (PD))
Refer to the explanation of U61 - U63 in "6.4.5.1 Function Code".
Note: The PG option (OPC-VG1-PG/PGo) is necessary to reference data for the pulse train position
command and position detection (excluding internal data).

® Position command (available soon)

sng XS

VG DI (DIOB option: 16 bits)

(MSB) (LSB)
15 87 0

pJen aoepau|

ox21
1) X22

2) X23

3) X24

4)X25

5) X26

6) X27

7) X28 > 0: OFF, 1: ON
8) X29

9) X30
10) X31
11) X32
12) X33
13) X34
14) X35

15)X36  _J

Note: The DIO option (OPC-VG1-DIO) is necessary to reference data for the VG DI (DIOB option:
16 bits).
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®

VG Ai (Ail), VG Ai (Ai2), VG Ai (AIO/AI option, Ai3), VG Ai (AIO/AI option, Aid)

(MSB) (LSB)
%5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VG Ai data

VG Ai data: £10 V =£4000 h (+16384d)
Note: The AIO option (OPC-VG1-AIO) or Al option (OPC-VGI1-Al) is necessary to reference data
for VG Ai (AIO/AI option, Ai3) / (AIO/AI option, Ai4).

To enable this data, you need to assign the corresponding Ai terminal functions to the universal Ai
(U-AI) using the function codes E49 to E52. If they are not assigned, the value will be 0.

To use Ai2, set SW3 on the control board to the V side. (For the switch, refer to Chapter 3, Section
3.3.3.9 "Setting up the slide switches.")

Polling function code address and data

(MSB) (LSB)

Polling function code 1 address

Polling function code 2 data

"Polling function code 1, 2 address" (16 bits each) store the link number corresponding to the
function code requested for polling from MICREX-SX. Their data are stored in "Polling function
code 1, 2 data".
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6.5 SXBus Interface Card

(3) When monitoring format is selected

@ Polling function code address and data

(MSB) (LSB)
15 14 8 7 1 0
....._....Poliing functioncode (1) S Polling function code (2)
....__....Poliing function code (3) ............ Polling function code (4)
....._....Poliing function code (5) ___________ Polling function code (6)
... Poling functioncode (7) i | Polling function code (8)
Polling function code (1) data
U
Polling function code (8) data

"Polling function code (1) to (8)" (eight bits each) store the link number corresponding to the
function code requested for polling from MICREX-SX. Their data are stored in "Polling function
code (1) to (8) data".

9 'deys

(4) When standard format 2 (specified with 485No) is selected
@ Polling function code address and data

SNOILdO
71041INOD

(MSB) (LSB)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Polling function code 485No (1)

Polling function code (2) data

"Polling function code 485No (1) to (2)" (16 bits each) store the 485No corresponding to the
function code requested for polling from MICREX-SX. The corresponding link numbers are stored
in "Polling function code (1) to (2) data".

sng XS

® Function code monitor
(MSB) (LSB)
5 14 13 122 11 10 9 8 7 6 5 4 3 2 1 0
Function code monitor (1)

Function code monitor (2)

pJen adeuoju|

"Function code monitor (1), (2)" are the constant monitor of the function code. Set the target
function code 485No with the function code 0160 for "Function code monitor (1)" and 0161 for
"Function code monitor (2)".

® Motor speed

Refer to the motor speed of the standard format.

@ Operation status

Refer to the operation status of the standard format.

6-101



6.5.8.2 Data format (MICREX-SX = FRENIC-VG)

(1) When standard format is selected

@ Selecting function code address and selecting function code data

(MSB) (LSB)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
__________ Selecting function code (1) | Selecting function code (2)
__________ Selecting function code (3) | _______Selecting function code (4)
Selecting function code (1) data
U
Selecting function code (4) data

"Selecting function code (1) to (4)" (eight bits each) store the link number corresponding to the
function code selected by MICREX-SX. Write the data to "Selecting function code (1) to (4) data".
Note that writing to the function code with this selecting function is done per the tact period of
MICREX-SX.

Note 1) Upon selecting, be sure to write the link number and data together.

Note 2) If multiple selecting errors occur simultaneously with the selecting function codes (1) to
(4), the following priority is applied to the function code M26 error cause.
Selecting function code (4) > (3) > (2) > (1)

@ Polling function code address

(MSB) (LSB)
15 14 8 7 1 0
Polling function code (1) Polling function code (2)

...............................................................................................

Polling function code (3) Polling function code (4)

Use the "polling function code (1) to (4)" (8 bits) to specify the link number corresponding to the
function code number requested for polling.
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6.5 SXBus Interface Card

(2) When UPAC compatible format is selected
@ Control data (CW)

(MSB) (LSB)
15 87 0

0) FWD (Run forward command) \
1) REV (Run reverse command)

2) X1

3) X2

4) X3

5) X4

6) X5

7) X6 0: OFF,
8) X7 >1Z ON
9) X8
10) X9
11) X11
12) X12
13) X13
14) X14
15) RST (RESET command) j

9 'deys

SNOILdO
71041INOD

FWD, REV and X1 to X14 are available when the link command is permitted as instructed in
"6.4.9.1 Link Command Permission Selection". RST is always available.

= Note that the operation command (FWD/REV) specifications are different from when the UPAC
option is used as shown below (available soon for the UPAC option).

The AND condition of the operation commands defined in the UPAC option specifications is

invalidated (deleted) for the SX bus option (when the UPAC compatible format is selected) g (>’<)
(available soon for the UPAC option). >
o ®
o
®
When UPAC option is applied 1
Terminal table ) L | Operation
Touch panel Operation 1 AND command
Link (S06) command OFF
—0
ON
Control data: FWD/REV | -..-v.... Dynamic SW

(Command from UPAC)

When SX option (UPAC compatible format) is applied

Terminal table

Operation Operation
Touch panel QO »
Link (S06) command OFF : command
————————O:
ON :
Control data: FWD/REV | ... Dynamic SW

(Command from SX)

Figure 6.5.26
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@ Speed setting 1/frequency command (for V/f), speed setting 4/frequency command (for V/f), speed
supplement command, actual speed (simulated)

(MSB) (LSB)
%5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Speed command (decimal) x 20000 / maximum speed = 16-bit data

The above is the same as the motor speed. The maximum speed is set with the function code.
Provide the speed value as 16-bit data of the value calculated above. (Handle negative data as a
complement of 2.)

® Torque command 1, torque command 2, torque current command, torque limiting level 1, torque
limiting level 2, torque bias

(MSB) (LSB)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Torque command data

Torque command data: 0.01%/1d (100% = rated toque)

@ Magnetic flux command

(MSB) (LSB)
5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Magnetic flux command data

Magnetic flux command data: 0.01%/1d
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6.5 SXBus Interface Card

® VG DOI (standard+DIOA: 13 bits)

(MSB) (LSB)

15 87 0

I I |
0) Y1 A
1) Y2
2)Y3
3) Y4
4) Y5A
5) Unused
6) Unused
7) Unused > 0: OFF, 1: ON
8) Y11
9) Y12 o
10) Y13 3
11) Y14 S
12) Y15 o
13) Y16 o0
14) Y17 3 g
15) Y18 o =

50
® Acceleration time, deceleration time
(MSB) (LSB)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Acceleration (deceleration) time data

S
Acceleration (deceleration) time data: 0.1s/1d @ é
g 2
8 (2]
@ Selecting function code address and selecting function code data 8
rol
(MSB) (LSB)
15 14 1 0

Selecting function code 1 address

Selecting function code 2 data

"Selecting function code 1, 2 address" (16 bits each) write the link number corresponding to the
function code selected by MICREX-SX. Write the data to "Selecting function code 1, 2 data".

Note: * Upon selecting, be sure to write the link number and data together.

* Writing from this frame to the S code is prohibited. For a command equivalent to the S code,

give commands from each dedicated frame.
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Polling function code address

(MSB) (LSB)
15 14 1 0
Polling function code 1 address

Polling function code 2 address

Use the "polling function code 1, 2 address" (16 bits) to specify the link number corresponding to
the function code number requested for polling.

® VG DO2 (DIOB option: 10 bits)

(MSB) (LSB)
15 87 0

ov2r
1) Y22

2) Y23

3) Y24

4)Y25

5) Y26

6) Y27

7)Y28 > 0: OFF, 1: ON
8) Y29

9) Y30

10) Unused
11) Unused
12) Unused
13) Unused
14)
15)

Unused
Unused j

VG AO (AO1), VG AO (AO2), VG AO (AO3), VG AO (AIO option, AO4), VG AO (AIO option,
AOS5)

(MSB) (LSB)
%5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FRENIC-VG Ao data

VG Ao data: £10V = +4000h (+16384d)
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6.5 SXBus Interface Card

@ Dynamic SW1

(MSB) (LSB)
%5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

UPAC |UPAC |UPAC |UPAC | UPAC | UPAC | UPAC | UPAC | UPAC | UPAC | UPAC |UPAC |UPAC |UPAC |UPAC

SW16
SW15{SW14(SW13|SW12|SW11|SW10| SW9 | SW8 | SW7 | SW6 | SW5 | SW4 | SW3 | SW2 | SW1

Dynamic SW2

(MSB) (LSB)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

UPAC | UPAC | UPAC |UPAC |UPAC
- - - - - SW22|SW21|SW20|SW19|SW18|SW17
SW30|SW29|SW28 |SW27 [SW26

Each bit operation of the dynamic SW reflects the control variable or modifies function code data.

1: Enabled (UPAC switch is enabled and the control variable data is reflected.)
0: Disabled (UPAC switch is disabled and the control variable data is not reflected.)

9 'deys

Note: * The dynamic switches to be used on the UPAC option are different from the above dynamic
switches in bit assignment and ON/OFF definition. Be careful.

* By default, all dynamic switches are set to 0 (disabled). When the control variable
(MICREX-SX—VQG) is enabled in the UPAC compatible format, be sure to enable the
corresponding dynamic switch.

* Refer to the UPAC SW shown in the control block diagram in Chapter 4 for the position of
each dynamic switch.

SNOILdO
71041INOD

SW name Switching target EIZIZESP onding control

UPAC SW1 : Speed setting 1/Frequency command (for V/f) 4.1.2

UPAC SW2 : Torque command 1 4.1.6 m
UPAC SW3 . Torque current command 4.1.7 S0
UPAC SW4 : Magnetic flux command 4.1.7 C;D: é
UPAC SW5 : Control data (CW) 4.1.1 2
UPAC SW6 : FRENIC-VG DOl (standard + DIOA: 13 bits) 4.1.12,4.1.13 g
UPAC SW7 1 Acceleration time 4.1.3 L
UPAC-SW8 : Deceleration time 4.13 e
UPAC SW9 : Torque limiting value level 1 4.1.7

UPAC SW10 : Torque limiting value level 2 4.1.7

UPAC SW11 : Speed setting 4/Frequency command (for V/f) 4.1.6

UPAC SW12 . Torque command 2 4.1.7

UPAC SW13 : Torque bias 4.1.6

UPAC SW14 : Speed supplement command 4.13

UPAC SW15 . Actual speed (simulated) 4.1.4

SW16 : Selecting function code 1 address -

SW17 . Selecting function code 1 data -

SW18 : Selecting function code 2 address -

SW19 : Selecting function code 2 data -

SW20 : Polling function code 1 address -

SW21 : Polling function code 2 address -

SW22 to SW24 : Reserved -

SW25 : FRENIC-VG DO2(DIOB option: 10 bits) -

UPAC SW26 : FRENIC-VG AO (AO1) 4.1.14

UPAC SW27 : FRENIC-VG AO (AO2) 4.1.14

UPAC SW28 : FRENIC-VG AO (AO3) 4.1.14

UPAC SW29 : FRENIC-VG AO (AIO option AO4) 4.1.14

UPAC SW30 : FRENIC-VG AO (AIO option AOS5) 4.1.14

SW30, SW31 . Reserved -
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The relationship between the dynamic switch setting, link function selection (function code H30),
and link operation selection (digital input LE) is shown below.

Table 6.5.6
Dynamic SW status
Link operation i
H30 value selection LE S(\;/\(/);nt:in%?:tﬁs comm;%(jcr:itr:?rgl input SWG?;h;rm to
’ SW5 27
0 — Fixed to off
] ON Can be switched Fixed to off
OFF
) ON Fixed to off Can be switched | Can be switched
OFF Fixed to off
3 ON Can be switched Can be switched
OFF Fixed to off Fixed to off

Note:
® The DIO option (OPC-VG1-DIO) is necessary to reference data Y11-Y18 for the FRENIC-VG

DO1 (standard + DIOA: 13 bits). This command is effective without regard to the status of the
function code H30 and link operation selection LE.

® The DIO option (OPC-VG1-DIO) is necessary to reference data for the FRENIC-VG DO2
(DIOB option: 10 bits). This command is effective without regard to the status of the function
code H30 and link operation selection LE.

AIO option (OPC-VG1-AIO) is necessary to reference data for the FRENIC-VG AO (AIO
option, AO4) / (AIO option, AO5). To output this command to the AO terminal, you need to
assign the corresponding AO terminal functions to the universal AO (U-A0) using the function
codes E69 to E73. This command is effective without regard to the status of the function code
H30 and link operation selection LE.

(3) When monitoring format is selected

® Polling function code address

(MSB) (LSB)
15 14 8 7 1 0
.____...__Polling function code (1) ___________ Polling function code (2)
... Polling functioncode (3) i | Polling function code (4)
... Polling function code (5) _ ] Polling function code (6)
Polling function code (7) : Polling function code (8)

Use the "polling function code (1) to (8)" (8 bits) to specify the link number corresponding to the
function code number requested for polling.
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6.5 SXBus Interface Card

(4) When standard format 2 (specified with 485No) is selected
@ Selecting function code 485No, selecting function code data

(MSB) (LSB)

Selecting function code 485No (1)

Selecting function code (2) data

"Selecting function code 485No (1), (2)" (16 bits each) write the 485No. corresponding to the
function code selected by MICREX-SX. Write the data to "Selecting function code (1), (2) data".

Note 1) Upon selecting, be sure to write the 485No. and data together.
Note 2) When writing data "0" to the function code FOO (485No0.=0000h), first write data other than

0 or write to a function code other than F00, then write to FOO.

Note 3) When the same function code is set to the selecting function codes (1) and (2), the selecting

9 'deys

function code (2) takes precedence.

@ Speed command (S01)
Refer to "(2) Speed command" in Section 6.3.8.2 of the T-Link interface.

SNOILdO
71041INOD

® Operation command/Di/RESET input (S06)
Refer to "(1) Operation command/Di/RESET input" in Section 6.3.8.2 of the T-Link interface.

@ Polling function code 485No

(MSB) (LSB)
15 14 1 0
Polling function code 485No (1)

Polling function code 485No (2)

sng XS

pJen adeuoju|

Use the "polling function code 485No (1), (2)" (16 bits) to specify the 485No. corresponding to the
function code number requested for polling.
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6.5.9 Link function

Refer to Section 6.3.9 "Link function" of the T-Link interface.

When both of the SX bus interface card and T-Link interface card are installed, the link function
targets communication via the T-Link.

When only the SX bus interface card is installed and the monitoring format is selected, the link
function targets communication from the integrated RS-485.

6.5.10 Data transmission example
The following explains a data transmission example using the transmission format.

(1) Speed setting

From MICREX-SX, give commands to run forward (FWD) at 750 r/min.
(Condition: Function code U1l "SX transmission format selection"= 0, H30 "Link operation™=3,
maximum speed 1500 r/min, SX bus station address: 10)

Give S06 the forward running command (FWD: ON) and S01 the speed command.

%QW10.8 | 0 6 0 1 | Function code S06, SO1 selecting (link No. 06h, 01h)
%QW109| 0 | O 0 0 | Selecting dummy data
%QW10.10| O 0 0 1 | Function code S06 FWD=0ON
%QW10.11 | 2 7 1 0 | Function code S01 Speed setting 750/1500*20000=10000=2710(h)

4 After acceleration completes

%IWlO.G‘ 2 | 7 ‘ 1 | 0 ‘ Monitor the motor speed.

(2) Torque command monitor

Monitor the torque command value from MICREX-SX.
(Condition: Function code U11 "SX transmission format selection"= 0, SX bus station address: 10)

%QW10.14 | 1 | O 0 0 | Torque command monitor (link No. 10h)
%QW10.15
{  After read completes
%IW10.0 | 1 0 0 0 | When the link number requesting polling is returned to this area, reading is completed.
%IW10.1| 0 | O 0 0 | Torque command value monitor data
%IW10.2| 1 | 3 | 8 | 8 | 1388(h)x100(%)/ 10000 = 50(%)
%IW10.3| 0 | O | O | O \
%IW10.4 | O 0 0 0 | From the above, the torque command value is "50% of drive".
%IW105| 0 | 0 | O | O
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6.5 SX Bus Interface Card

(3) Function code data setting
From MICREX-SX, set the function code S08 "Acceleration time" to 30.5 s.
ondition: Function code transmission format selection" = 0, us station address:
Condition: Functi de U11 "SX ission fi lection" =0, SX b ion add 10
%QW10.8 | 0 8 0 0 | Function code SO08 selecting (Link No. 08h)
%QW109| 0 | O | O 0
%QW10.10 | O 1 3 1 | 30.5=305x0.1s=305=131 (h)
%QW10.11 | O 0 0 0
%QW10.12 | O 0 0 0
%QW10.13 | O 0 0 0
%QW10.14 | O 8 0 0 | Poll the function code SO8 to confirm setting completion.
| After writing completes
%IW10.0 | O 8 0 0 | Poll the function code SOS8.
%IW10.1| O 0 0 0
%IW10.2 | O 1 3 1 | 131 (h)=305x0.1s=30.5s (Data is correctly set.)
%IW10.3| 0 | O | O 0
%IW10.4 | O 0 0 0
%IW10.5| O 0 0 0
(4) Toggle monitoring
Monitor data toggling between MICREX-SX and the inverter. This example set the X12 terminal to
TGL1 and X13 terminal to TGL2. (*1)
Set E11=72 (TGL1), E12=73 (TGL2), H30=3, H144=0.10 (100 ms) in advance.
This sets transmission toggle (MICREX-SX—VG1): %QW254.0.10.13 bit 12 = TGL1 and bit 13 =
TGL2.
The inverter monitors the toggle pattern sent from MICREX-SX while the operation command is
ON, and generates the toggle error /%~ if the toggle signal cannot be received within the time
specified with H144.
*1 For the details of the toggle, refer to EO1 to E13 toggle signal explanation in Section 4.3
"Function Code Details".
*2 By setting the inverter function code H107, the inverter can continue operation with / —//
display. Refer to the description of H107 in Section 4.3 "Function Code Details ".
*3 The tact period for an application which sends toggle patterns on the MICREX-SX side should
be 1 ms or longer.
%QW254.0.10.13 | * | 0 | 0 | 0 | Send 0152-53-0 to *...(toggle pattern)
1 After sending toggle
%QW254.0.10.13 | * | 0 | 0 | 1 | Operation command (FWD)=ON
= A/~ does not occur if the sent toggle is correct.
Note: If the network error <~/ (light and heavy alarm 1) occurs while sending the toggle pattern and

keeps the operation, the toggle error S~/ may occur after the communication recovers. To avoid

the toggle error /-, stop sending the toggle pattern while the network error £/~ +is occurring.
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6.5.11 System configuration definition

For the MICREX-SX series, you need to use the programming support tool Expert (D300win) to
construct the system, configure the entire system for operation, set operation, and set individual modules.

The following describes how to configure the system definition of the inverter, which is connected to the
SX bus as a slave module. For configuration of the PC, memory, program, and other individual modules

than the inverter, refer to each user's manual of the corresponding MICREX-SX series product.

6.5.11.1 Programming support tool expert (D300win)

D300win is program creation system software for the MICREX-SX series. Note that you must use
particular versions of D300win to configure the system definition of FRENIC-VG. Use a version shown

below (or later). Screenshots may differ depending on the version used.

Expert (D300win) Version S
V3 series: 3.0.0.0 or later NP E‘l“ff)jfl‘ilﬁilﬁ Eir
V2 series: 2.2.2.0 or later

¥ ir
( /l: A ‘( Q *f | B
Note: If you have a (registered) version of = feZ e | i~

D300win which does not support
FRENIC-VG, contact our sales D300win version [[) 73 UUH'I'H)
personnel to upgrade it. You can -

S¥-Programmer Expert{D300win) Wersion 35236

check the current version of
Copyright{Ci2003-2011 Fuji Electric Co, Ltd.

D300win by choosing [Information]

from the [Help] menu.
Figure 6.5.27

Note
When configuring the system definition including VG, set the SX bas tact to 1 ms or longer.
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6.5 SX Bus Interface Card

[1] System definition window

In system definition, you construct the system using the SX bus, configure the entire system for operation,
configure operation, and configure individual modules. Double-click the [System Definition] icon in the
[Physical Hardware] configuration subtree to open the system configuration definition screen.

" D300win — Untitled = I ;LDJ.E”

|| Eile Edit Misw Project Build Online Extras Help |

[peERarEaosdecosaeas||[ceat|en||s o |ha|
[naaa a0 ~loix]
File  Edit Miew Tool Help

=

s i i
e an System Configuration Definition Tree
B Svstem property / y g

1 Data Types
L Yg_ﬁgf;'&%ﬁ -l 11slots Base - NP1ES-11
: [ Power: G Power(35W) : NP1S-22

l_j..ﬁ %yzc;}l( Hi;lnga;(S - CPU: GPU-0: R_532 : NF1PS-32
A Svstem Dafitir
=-48 R.532: NP1P5-3

(@ Tasks
i iﬁ Global Mariab

}l4‘ il F1 Help I
& [ ]
For Help. press F1 [ lev2GE S

Figure 6.5.28

[2] Adding a module

ACAUTION

If the transmission format settings are different, a heavy alarm occurs and communication is not available. Be
sure to check the following for the correct settings.

For the MICREX-SX series, it is necessary to register all the modules (including the inverter) to use in the
system configuration definition of the PC system.
To add the module (inverter), right-click the base module on the system configuration definition tree, and

select [Insert] to open the [Module insert] dialog box.

e ial]
File: Edit  Miew Tool Help
i i W G |
El EE System structure Module attribute: Individual module
B Syst t = 1 .
b Tielots Base : 1 MLt Module type: Select the inverter.
[@ Power @ BC Pou ¥
H EX bus station Mos Sireul oo 7
LB GPU:CPU-D: N o E -
=1
[+ = [ =
I
/ e Cail
Set the SX bus [FrIvG7(3) e |
station address. Ol speciication blp
|vers
(WGTS « ~insert postion
WGTSIURAC =
VGTSMONTOR  (FRN VGT(M) « ot
: ' Acloltic
nzumed current(ma): (/]nveﬁey o il
| |13 Terminal e I ho eguipment
 Optical link. =
£ Gttier i3
|
Select the transmission format of FRENIC-VG. |- Set each item and click the [OK] button.
Figure 6.5.29
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2

Transmission format selection

In the [Summary Specifications] list box, select the transmission format of FRENIC-VG. For the
detailed specifications of each transmission format, refer to the function code U11 "SX transmission

format selection".

Standard format 1 and 2 = VG7: FRN VG7(S)
(for the latest version,
VG1/VG7 (STD1): FRENIC-VG (S1))

UPAC compatible format = VG7S/UPAC: FRN VG7 (U)
(for the latest version,
VG1/VG7 (UPAC): FRENIC-VG (U))

Monitoring format = VG7S/MONITOR: FRN VG7 (M)
(for the latest version,

VG1/VG7 (MONITOR): FRENIC-VG (M))

Note: Be sure to select the same format as the function code Ul1. If the settings are different, the

heavy alarm "Device configuration error" occurs and communication will not be available.

I/O group setting

Allocate the module (inverter) in the MICREX-SX CPU. Incorrect allocation of the 1/O group
disables input/output control from the CPU.

Right-click the CPU on the system configuration definition tree, and select [Properties] to open the
[Module Properties] dialog box.

Click the parameter and the [I/O Group Setting] tab to open the [I/O Group Setting] dialog box.

Note: In a multi-processor system, if an individual CPU module has a different control target,
configure the I/0 group for an individual CPU.

GPU parameter ol =]

GPU Runnine Definition | GPU Memory Size Detinition 140 Group Setting | Fail-Soft Dperation Setting

Level |DEFAULT =
O List: Input select: Input for referring output value
| Iwerter | 5 station Mo=1 0 FRN WGERS! W - Inverter : 5¥ station No~1 : FRN WGTIE); WGTS
Clicking the [Standard Setting]
button switches between input &
and output. 4 | ]
utput zelect Detail.. I

Npwerter : 54 station Mo-1: FRN VETIS! : VGIS

3|

Standard setting l

ok | cemcel | mmEm | Hep |

Figure 6.5.30
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6.5 SXBus Interface Card

[3] Degenerate setting

The SX bus option supports the degenerate and degenerate system start-up operations. Each operation has
restrictions including the degenerated condition and system settings. For the details, refer to the user's
manual (reference) of each MICREX-SX series product.

The following explains the degenerate setting and degenerate system start-up setting. These settings are
not required if the degenerate setting and degenerate system start-up operations are not necessary.
(1) Degenerate Setting

With the degenerate setting enabled, even when an inverter error occurs and the inverter stops, other

normal module can continue operation.

Open the [CPU Parameter]| dialog box, and click the [Degenerate Setting] tab.

x

GPU Runhire Definition l GPU Memory Size Definition l /0 Group Setting  Fail-Soft Operation Setting |

(9]
=
[Y)
/0 Ligt: 140 zelected valid fail-soft operation: -c
Inverter : 53 station No-1 ; FRN WGEHE); W Inverter ; 8 station Mo—1: FRN WGTEY W (=2}
83
T
4=
[ Q!
=z XN
n O
-

s |

Select the inverter from the 1/O list and click the

4 [>>] button to register degenerate setting.
e e I - m
S0
Fi 6.5.31 8
igure 6.5. 30
oo
o
(2) Degenerate System Start-up Setting Q
rol

With the degenerate system start-up setting enabled, when the SX bus system launches with the
inverter powered off, the system will start up after the configuration check standby time, excluding

the inverter, in a light alarm state.

In the [System Properties] dialog box, click the [Degenerate System Start-up Operation Definition] tab.

System property _ . 5‘

System Running Deimitmn] Fedundancy setting  Fail-soft operation settire |

i~ Fail-soft start up mode selection

" Fail-soft start up none {13
& Partial Fail-soft start up (2 Start Station Mo of fail-soft running i ﬂ

Select the degenerate system start-up operation mode
with the option button, and then select the degenerate
start-up station address from the list box.

QK I Gancel Help

Figure 6.5.32
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6.5.11.2 Application program examples
The following explains a data transmission example using the MICREX-SX application program.

(1) Speed setting

From MICREX-SX, give commands to run forward (FWD) at 750r/min.
(Condition: Function code Ull "SX transmission format selection"= 0, H30 "Link Operation"=3,

maximum speed 1500r/min, SX bus station address: 10)

Give S06 the forward running command (FWD: ON) and SO1 the speed command.

"{i D300win — Untitled — [Ladder:LADDERS] T =10
J'r]. File Edit Miew Project Build Objects Layout Online Extras Window Help 1||
NEE RS $BB o aa CoRaeBes||ecsax(em||s =l E55 |
“*ﬁ s0) &) &) |“Q|Kr |[>-x} el i W A |“hr~:ﬂ ST e T ot el s B | |l’."'ﬂl |-I§l- |“? | [liess] |f_‘l‘ |

s

L:Jd Prmject ﬂ
] Libraries
g Data Types (*M [CREX-SX—WG7x )

Logical POUs

g e e WORDH 1640601 —%OW10.8  (¥506,501 Choicex)
Ei-aE G.5%: MICREXSH
EE System_Definitior WORDﬁ] 6“‘000] —%0M0.10 [*SUB Input*)
B8 R.S32: NP1PS-3
@8 Tasks WORDHTB#2710—%0 10,11 (#S01 [nputx)
fg‘j Global Varish
(k1 0R10000=1642710%)

g | || ] ;ILI

-.@ .@JE EI .‘:_‘- Ladder:LA.. |

010 [CveGE

Figure 6.5.33

(2) Torque command monitor

Monitor the torque command value from MICREX-SX.
(Condition: Function code U11 "SX transmission format selection"= 0, SX bus station address: 10)

|4 D300win — Untitled ~ [Ladder:L ADDER*] = [m[ 5]
Jl:.- Eile Edit Wiew Project Build Objects Lsyout Online Extras Window Help 5||
CEH RS s >8ax EERarRed||cansed |- = Fm |
[naa||laf - (mitcaess [Mawe o b ey ||ems]=

x|

L:J--t__fl Froject ﬂ
s Libraries
|;| Data Tvpes (*MICREX_SX_)VG?*)
b D WORDH 1B41000—%0W10.14  (#M02 Choicex)
=48 Physical Hardware (*VG?*MICREX—SX*)

=8 G 5K MIGREXSH
i E_E Svstem_Definitior,
B84 R_S32 : NP1PS-3
(-8 Tasks
ﬂ’j Gilobal \ariab

e

—Torque_reference®s

" o 1 ) T -

< [E[E[EE @ LadeerL,

rrE] o

Figure 6.5.34
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6.5 SX Bus Interface Card

(3) Function code data setting

From MICREX-SX, set the function code S08 "Acceleration time" to 30.5s.
(Condition: Function code U1l "SX transmission format selection"= 0, SX bus station address: 10)

"1 D300win — Untitled — [Ladder:l ADDER] [ 1 o (=] S|
Jl‘-EiIa Edit Wiew Project Build Objectzs Lawout Online Extras Window Help _Iﬂ|ﬂ|

NEE ks ss8(oc|aaCoianns |ceps (e = BT |

[Daaa|lalk «[miea s |||mmoo i o b e |]emm]s|
2=

=129 Project i
-7 Libraries

(1 Data Types {+MICREX-SX—VGTx)

BEI Logical POU_S
A e HORDHT6H0800—%ONT0.8 (xS0 Choices)
C-483 C.5%: MICRENSH*
B System_Defiitior WORD$1GH0TST—%OMT0.10 (#8038 Inputs)
=8 R.532: NPIPS-3

e Toske (R 10#305=4168131%)

-4y Global Variab

9 'deys

| 1 | _'l:I

‘-.@.‘ @@,\_@ ] b LadderLa. [

————

Figure 6.5.35
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6.5.12 Multiple option application examples

6.5.12.1 Installed with T-Link interface card

The following shows an example where the T-Link interface card (OPC-VG1-TL) and SX bus interface
card (OPC-VG1-SX).

Connection example

SX bus only for data monitor
(Fixed to monitoring format)

Terminating MICREX-SX
12W connector )
>  4e [
«— {— @
4W
FRENIC-VG FRENIC-VG FRENIC-VG
SX bus cable §83§ §88§
OPC-VG1 OPC-VG1 OPC-VG1
sX |OPC-VG1 sX |OPC-VG1 sX |OPC-VG1
-TL -TL -TL
T1,72 T1,72 T1,72
IN out| [T IN out| [T IN OuT
101 7AY [11 7AY [ TAY
/I \\ /I \\ g 7\
Terminating
Terminating resistor

4W(8W) \ /
E— connector
MICREX-SX

i «— T-Link cable

%‘/ nl awEw)
=

Terminating
resistor

—o

\ MICREX-SX (T-Link module)

Figure 6.5.36

Features

You can construct the command system (T-Link) and monitoring system (SX bus) with separate link
systems. While giving command via the T-Link, you can perform high-speed data monitoring via the SX

bus.

Detailed specifications

(1) The transmission format of the SX bus is fixed to the monitoring format and dedicated to
monitoring.
You need to configure the monitoring format with transmission format selection (U11) and system

configuration definition.
(2) The link function (link command switch, link edit switch, etc.) is enabled for the T-Link.

(3) The communication error monitoring target is the T-Link, and communication errors occurring on
the SX bus will not be detected.

(4) For the detailed specifications of the T-Link, refer to "6.3 T-Link Interface".

6-118



6.5 SXBus Interface Card

6.5.12.2 Installed with high-speed serial communication-capable terminal block

The following shows an example where the high-speed serial communication-capable terminal block
(OPC-VGI1-TBSI) and SX bus interface card (OPC-VG1-SX) are installed simultaneously to drive the

multi-winding motor.

Connection example

Terminating MICREX-SX
connector g °
FRENIC-VG (Master) FRENIC-VG (Slave)
O
00 =
D
T
[} o [e] o
SX bus cable 8388 8333 hadd
o0
OPC-VG1 . . OPC-VG1 T O
SX |OPC-VG1 Optical fiber SX |OPC-VG1 o 4
-TBSI cable -TBSI (23 j—Ui
RXE }TX wn O
2 RX =
—» | IN OUT IN OUT —
[ 1] 1 [ 1] ]

A Terminating
connector

sng XS

pJen aoepau|

............. ..@

Single-winding motor

Two-winding motor

Figure 6.5.37

Features

You can link with a multi-winding motor drive system which can drive a high-capacity motor via the SX

bus, to implement wire-saving, high-speed, and high-performance control.

If the SX bus option is also installed on the slave side, single-winding motors can be individually driven

by switching the drive motors.

Detailed specifications

(1) While driving a multi-winding motor, if a control command is input via the SX bus to the slave
inverter, the data will not be reflected. The motor operates according to commands given to the

master inverter.

(2) Refer to the "6.6 High-Speed Serial Communication-Capable Terminal Block" for the detailed

specifications of the multi-winding motor drive system card.
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6.6

6.6.1 Product overview

6.6.1.1 Multiplex system

High-Speed Serial Communication-Capable Terminal
Block OPC-VG1-TBSI

Connecting two or more FRENIC-VG inverters equipped with a high-speed serial
communication-capable terminal block via optical fiber cables configures a multiple inverter system
(multiplex connection) that makes it possible to drive large-capacity motors.

The maximum capacity of the FRENIC-VG unit is 630 kW. To drive a 1200 kW motor, connect three
400 kW inverters or two 630 kW ones.

B Multiwinding motor drive (033 =1)
(1) Overview

This optional terminal block enables the FRENIC-VG to drive an induction motor (hereafter referred to as
"motor") with 2 to 6 windings (hereafter referred to as "multiwinding").

The command to specify how much current each winding of the motor should bear is given in a moment
from the master inverter to each slave inverter, via the high-speed serial communications link (optical
link) using the optical fiber cable. Each inverter controls the current of each winding, enabling a
multiwinding motor.

(2) Wiring saving

Like the standard models, the master inverter issues run and speed commands to the motor and connects
the motor encoder for feedback (not required for sensorless control). The slave inverter does not require
signal connection for run and speed commands.

(3) Switching between multiwinding motor drive and single-winding motor* drive
*Single-winding motor: Standard motor, etc.

After driving a multiwinding motor, the individual inverters can switch to a single-winding motor drive
with a digital input signal. At the same time, the motor parameters to be used can be switched with the
digital input signal.

Note that, if the PG or NTC signal is used, switch these signals externally. For switching the secondary
power lines, use an electromagnetic contactor (MC).

H Direct parallel connection control system (033 = 2)
(1) Overview

This optional terminal block enables this control system in which two or more inverters are connected in
parallel to drive a single motor. The voltage command and current detection information are transferred in
a moment from the slave inverters connected in parallel, via the high-speed serial communications link
(optical link) using the optical fiber cable.

The master inverter carries out the current control (feedback control) for slave inverters, enabling motor
drive in parallel connection.
(2) Features

@® Multiplexing two or more inverters of small capacity makes it easier to recover from failures or
replace inverters than the system configured with a single inverter of large capacity.
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6.6 High-Speed Serial Communication-Capable Terminal Block

@ It is possible to eliminate a faulty inverter(s) from the multiplex system and recover the system
quickly without wiring change.

» Ifsome inverters go wrong during operation, the remaining normal ones can restart
(reduced-inverters operation).

* According to the load condition, the number of inverter units to be used can be changed
(reduced-inverters operation).

The reduced-inverters operation has the effect of energy saving by loss reduction during operation.
Note that reducing the inverters without wiring change is possible from 2 units to 1 unit or from 3
units to 1 unit. ("From 3 units to 2 units" is available soon.)

® Depending upon the machine specifications and load conditions, auto search for idling motor speed or
pull-in operation with the reduced number of inverters is possible from a coast-to-stop state caused by
a trip.

(9]
6.6.2 Model and specifications §'
6.6.2.1 Model =
00
Model elements: OPC-VG1-TBSI 3 2
[ Q!
— VG1: FRENIC-VG inverter z 3
» —

— TBSI: High-speed serial communication-capable terminal
block

Accessories

Plastic optical fiber cable (with connector) x 1, 5 m

6.6.2.2 Specifications

ACAUTION

+ The system will not operate correctly if the function code setting is not correct. Read the instruction below and
set them accordingly.
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Table 6.6.1 Communication Specifications

Item Specifications
Data transmission Loopback method
method Asynchronous serial communication using plastic optical fiber
Transmission rate 2.5 Mbps

Hardware: parity, framing, overrun
Error check method . .
Software: BCC, timeout monitoring

When using the plastic optical fiber cable: Sm (0 to 70°C)/Inter-inverter

Transmission distance . . .
(Contact us if a cable longer than 5m is required.)
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Table 6.6.2 Plastic Optical Fiber Cable Specifications

Item Min. | Max. | Unit Remarks

Storage temperature -40 +75 °C

range

Tension 50 N 30 minutes or less

Short-time bending 10 — mm | Will stop operation within one hour and the inter-inverter link

radius error /=~/5 occurs.

Long-time bending 35 - mm | If bent for 35 mm or less for a long period of time, the

radius inter-inverter link error =~/ may occur. Curvature should be
kept 35 mm or more.

Tensile strength - 1 N

(long time)

Flexibility - 1000 | Times | Bend for 90 degrees on 10 mm mandrel (core bar, main axis)

Shock — 0.5 kg Shock test is in accordance with MIL-1678, Mothod2030,
Procefurel.

Guaranteed minimum 10 m Minimum guaranteed value due to transmission loss (0 to

distance 70°C)

Weight 4.6 g/m
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6.6 High-Speed Serial Communication-Capable Terminal Block

Table 6.6.3 Software Specifications

Item

Specifications

Applicable inverter capacity

B Multiwinding motor control system

HD/LD/MD specifications (up to 630 kW x 6-winding available)

M Direct parallel connection control system

HD/LD/MD specifications (up to 630 kW x triple-multiplex available)

Motor control method

B Multiwinding motor control system
Vector control with speed sensor (Other controls are not available.)
B Direct parallel connection control system

Vector control with/without speed sensor,
V/f control (available soon)
(Note: Synchronous motor control is not available.)

Speed
control

Maximum output
frequency

120 Hz

Control scope

1:1500 (vector control), 1:250 (sensorless control)

Control accuracy

+0.005% of maximum speed (digital), £0.1% (analog, 25+10°C)

Setting resolution

0.005% of maximum speed

Multiplex system control

System definition is configured using the function code 033 "Multi-system
control method".

0: Single-winding motor drive (Factory default)

1: Multiwinding motor control system

2: Multiplex system 1 (Direct parallel connection control system)
3: Multiplex system 2

4, 5: Reserved

Switching between multiwinding
and single-winding motor drive

Dynamic switching by digital input signal MT-CCL

Station address setting

The inverter station address is set using the function code 050 "Multi-system
station address setting".

For example, set the master to "0", slave 1 to "1", and slave 2 to "2".

Slave count setting

The number of optically linked slaves is set using the function code 034
"Multi-system slave count setting". For example, when four inverters are
linked, the number of slaves is "3".

Functional restrictions

1) The multiplex system cannot be configured with inverters of different
capacities.

2) The multiplex system cannot be configured together with older series of
inverters (VGS5, VG7).

3) The multiplex system disables the following functions.

- Motor parameter tuning function (HO1)*

- Auto-reset function (H04) _

- Protective function for output phase loss /7=, (H103, tenth digit)

- Online tuning function (P32, A52, A152)

- Phase sequence configuration of main circuit output wires (H75)

The direct parallel connection control system is available. Note that the
multiplex slave units have restrictions on I/O and monitors. See Section
6.6.7.

4) In the direct parallel connection control system, the carrier frequency is
fixed at 2 kHz. Function code F26 (Motor sound, Carrier frequency)
allows the setting other than 2 kHz; however, the carrier frequency is
internally fixed at 2 kHz.
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Item

Specifications

Protective
function

Protective function
occurrence process

All unit batch alarm mode: Keypad alarm mode
All unit batch alarm output: 30x output
All unit batch inverter output shutdown

However, all units should coast to stop with an external sequence upon 30x
operation.

Communication alarm
function

Operation procedure
alarm function

Due to a communication error of the optical fiber cable or setting error of a
related function code, the inter-inverter link error <~/ or operation
procedure alarm operation /~~/ occurs.

Protective function
cancellation process

By giving the reset command to any of the units optically linked, all units
will be batch reset.
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6.6 High-Speed Serial Communication-Capable Terminal Block

6.6.3 External dimensions

133.5 33
| |
| Lt 11 Ir
(I
(@)
H )
5 3 T
< ¢ ° ~
ﬂ 0, 0,
@ ©
omoTl
OTTTTrTry
w| —
IS ) -
<
(Unit: mm)
Figure 6.6.2 External Dimensions of Option
i 5m »

I ) —— ——(Imm v

Connector with lock
(light gray)

Optical plastic cable

Connector with lock
(dark gray)

Figure 6.6.3 Plastic Optical Fiber Cable (Accessory)
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6.6.4

Connecting optical fiber cable

AWARNING

+ Incorrect cabling may cause a disaster such as electrical shock or fire. Only a qualified person should perform

+ Note that the smoothing capacitor is charged after turning off (i.e., opening) the circuit breaker and touching it

cabling. Before touching the power supply circuit (e.g., for cabling after power on), be sure to turn off (i.e.,
open) the circuit breaker to prevent electrical shock.

causes an electrical shock. Ensure that the charge lamp (CHARGE) of the inverter has gone off and that the DC
voltage of the inverter has lowered to a safety level using a tester.

ACAUTION

+ Do not use the product that is damaged or lacking parts to prevent an injury or damage.

+ Incorrect handling in installation/removal jobs could result in a broken product.

ACAUTION

+ The cable may be pinched by the surface cover. To protect the cable, it is required to attach a fixing jig to guide

+ If the plastic optical fiber is bent with curvature of 35 mm or less for a long period of time, the inter-interval

+ The plastic optical fiber allows a strong light (e.g., flashlight) to pass. A strong light may cause the

the route or spiral tube around the cable.

Ln

link error "~~/5" may occur to generate an alarm, causing the inverter output shutdown and leaving the motor
to coast to stop. Keep the curvature 35 mm or more.

inter-interval link error "/~/~5" to generate an alarm.

Use the supplied optical fiber cable to connect the inverter and the high-speed serial communication-
capable terminal block. Note that the colors of the plugs at the ends of the cable are different; light gray
and dark gray. Be sure to match the colors of the plug and connector when connecting them. Connect the
inverters in a daisy-chain method. For example, when connecting three inverters (1, 2, and 3), use three
cables to connect them in a loop in such a way: 1-2—3—1.

Table 6.6.4 Optical Connectors of High-Speed Serial Communication-Capable Terminal Block

Part number Name Color Overview
T-1528 TX Light gray Transmitter (optical communication)
R-2528 RX Dark gray Receiver (optical communication )
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6.6 High-Speed Serial Communication-Capable Terminal Block

OPC-VG1-TBSI OPC-VG1-TBSI
slave master
Dark gray Light gray Dark gray  Light gray
(reception) (transmission) (reception) (transmission)
R-2528| T-1528 R-2528| T-1528
— —

Light gray
(transmission)

Dark gray
(reception)

Light gray Dark gray
(transmission) (reception)

-

(IO ||
0000
%ﬂ
U000
9 ‘deyn

—
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Figure 6.6.3

¥oo|g |eulwla] a|qeden

-uonesIuNWWo) [euas paads-ybiH

6-127



6.6.5 Basic connection diagrams

6.6.5.1 Connection diagram of multiwinding motor control system

AWARNING

+ For safety, design the external circuit so that all inverter units should coast to stop when an alarm occurs (30x
operation).

A connection example is shown below.

High-speed communication, optical fiber

O O
i — RXTX i — RXTX i — RXTX
Main power supply LI/RLYS, g Main power supply| L1/RL2/S, g Main power supply L1/RL2/S, g
Oy = WO /7 |k /T |k
Control power suppl 15 Control power suppl 15 Control I o
P pPYy © RO,TO > ? pp ROTO |> _ - i © ROTO > _ __
9 &t SCET bpis
Speed settin L 233 88" 2 338
P 9 o [13] o o ol -
[BX] - . ceeccee [Bx]
[12]  Operation preparation Operation prepardtion Operation prepardtion
[ completed [cM] completed [cM™] completed
[Y5A] —[RDY] [Y5A] —[RDY] [Y5A] —[RDY]
[y5C] [Y5C] [ysC]
VFX [FwD] Batch alarm Batch alarm Batch alarm
VRX [REV] [30A] [30A] [30A]
RST [RESET] [30B] —[ALM] [30B] —[ALM] [30B] —[ALM]
[30C] [30C] [30C]
FTX [BX]
P1 P1 P1
[cm]
DCR(1) FRENIC-VG DCR(*1) FRENIC-VG DCR(*1)
_ SLAVE1 SLAVE n
FRENIC-VG P() PeY
DB

Figure 6.6.4

Special notices

(1) For safety, make sure that all inverter units
should coast to stop when an alarm occurs
(30x operation). Coast to stop command
should be input to the contact BX.

(2) Make sure that FWD and REV are available
only when all inverter units are ready for
operation (RDY). This example shows an
example where the operation ready signal is
assigned to the relay output.

Master  Slave / Master

(3) The reset command (RST) to the master
inverter unit can cancel alarms of all inverter
units.

FTX

Figure 6.6.5

Note
(1) The DC reactor (DCR) is optional for 55 kW or lower and included for 75 kW or higher.
(2) Braking resistor (DBR) is optional.
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6.6 High-Speed Serial Communication-Capable Terminal Block

Multiwinding motor specifications

Common-mode current is applied to the

. . X kW
common-mode windings. FRENIC-VG-n
This drives a motor with capacity of the summed

ber of invert X kW
number of inverters. FRENIC_VG-2
For example, by using four (n =4) 200 kW
FRENIC-VG-1

inverters to drive a four-winding motor, up to

800 kW output is available. Figure 6.6.6

The relationship between the number of windings and the number of motor poles is as listed below
because the former should be a divisor of the latter.

Table 6.6.5
(@)
Number of 4P 6P 8P 12P 3
windings (n) %
2 o o o o O)
3 - o - o o 8
- 0
4 o o o 4>
- - - - —
5 9 z
6 - o - o w =
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6.6.5.2 Connection diagram of direct parallel connection control system

6.6.5.2-1 Double-multiplex direct parallel connection

AWARNING

+ For safety, design the external circuit so that all inverter units should coast to stop when an alarm occurs (30x
operation).

The following shows an example of two inverters used in direct parallel connection.

This connection diagram shows a configuration which has considered operation with reduced number of
units. When operation with reduced number of units will not be conducted, elimination of inverter output
contactors and simplification of operation sequence is possible.

MCA-VG1

s = RUN| [M12 -CPG
3 5
< x
1 i
O—0O0—0 O
OPC-VG1-TBSI DO <
= $33 ¢ INVI [THOL
> RX 033=2 O 00 > [THA]
034=1 Alarm Inverter FRENIC-VG
050=0 erte
output ready to Stack [PGP]
(for any run [PGM] A
alarm) - g Master [PA]
o 5 588¢¢d
- g < . Y = _
DCF1,2 = g a < 8 ht ('__) o T =
g = L ¢dld 2 52z 2 &3
O—0O O
53] ¢ N
£ 2| 8 §
g o & =+ < |¥ =
z 2| % =g =
8 2| &5 x/x/X/X/a/)4d T
o g | u a/ o/ </ /O O
> © g/ xH o' 'E/ O o
% §e EEeesye ] 3]
- Ey
£ 8q Speed
3 g setting
o] =
e E
9 O
=3 OPC-VG1-TBSI Z328 Yo S 50 uyv, X
© LRy o382 L EEEE.EG%% ii INV2 w 52-2
= === = S0 O =
zgé;l Alarm  Inverter £2 5 23 FRENIC-VG [THC]
output ready to Stack H
(for any run [ ]
alarm) g Slave [PGP]
—_ (&)
2 e g = o
S < T E
¥ L = Z
——0—0
23| 5
v S| L X%
S25 _/./x/x/3/)3) &
Q 5 (e X/ X/ &/ =
a 0w/ = (&)
g5 | REEEYE £ =
: £ Speed
E setting

*Be sure to connect inverter units to the DC common.
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6.6 High-Speed Serial Communication-Capable Terminal Block

INV1 INV2
independent independent

operation operation

438 : Shows external interface signal

T Preparation T T T T 43S T Preparation T T
to Run MTCL MTC AN '\V2 independent to Run MTCL PGCL MTCL
“ON” 52-1 §3°AX 1X2 L1X2 J'_ operation “ON” 522\ 30AX\ 2x2 2X 2X2

MTCL
2X2 M12X

MTCL

1X2 t MCH
M22X 2X

30AX

MCH
1X

30AX

PGCL| [MCH
& ['%

PGCL
Pl

INV1 independent INV1 Selection of second motor  INV2 independent iNV2 Selection of second motor
operation (reduced unit connect MC on Coasttoastop  PG.Alarm  constant (unit reduction  operation (reduced unit connect MC on ~ Coastto a stop  PG.Alarm “congtant (unit reduction
, operation) secondary side, (Normal-ON) ~— Cancel parameter selected) | operation) ,secondary side, (Normal-ON)  Cancel | parameter selected)
" Master INV ' ' ' ' " Slave INV ' ' ' ' '

2X1

<INV1> <INV2> <INV1> 1 1 1
TY30C 1 Y30C T [YYsA ] Forward Reverse Reset
| | | MTCL <INV2> command command
\ AtM  \ ALM  \ RDY OVER g
| | | | '\ MTC

O
L dsoa 1 lvsc 4
. - RDYX PGC RDYX PGCL %
L1X 1X h
MTC o
L2xt PGC PGCL
L2X 2X
(O @)
T O
FDX RSTX 4
[ Q!
50
Alarm relay Run forward Run reverse Reset
output \ Inverter ready to run command \ command \ alarm \ (2 —

Figure 6.6.7 Basic Configuration for Direct Parallel Connection Control System Using Two Inverters

<Supplementary Explanation for the Connection Diagram>
Basic items

1) For safety, when alarm is activated (30X actuated) input free run command [BX] to the two inverter
units.

In the connection diagram shown, the free run command is configured to normally on (ordinarily
closed, open signifies free run command). This input should be constructed by hardware circuit for
safety.

2) Configure the two inverters such that after operation preparation is complete [RDY], FWD and REV
can be turned ON. The diagram shows the case where the operation preparation complete function is
allocated to relay output.

¥oo|g |eulwla] a|qeden
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3) The alarm of slave inverters can be released by the reset command [RST] of the master inverter.

4) For installations into facilities which restart after instantaneous power failures, use the running restart
function which searches the direction and speed of free running rotation and picks up smoothly to
reengage drive.
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6.6.5.2-2

Triple-multiplex direct parallel connection

AWARNING

+ For safety, design the external circuit so that all inverter units should coast to stop when an alarm occurs (30x
operation).

Circuit configuration for the case where operation with reduced number of units is not conducted, using
three units in Direct Parallel Connection System, is shown below.

The relay circuit for the case of two units used in direct parallel connection is the same as in the diagram
below if operation with reduced number of units is not conducted.

DC common *

]

Optical fiber cable

—————————— DCF2 -----1||DCF3
T x T e X T =
+ — + — + -
DCF N() |@ g F DCF N |3 gF DCF NG |@ g F
Auxiliary power input 2 "I Auxiliary power input 2 "I Aucxiliary power input 2 "I
For the control circuitORO,TO g For the control circuit\)RO,TO g For the control circuitORO,TO g
For the fanqu" 71 Q 238 For the fansnR1,T1 e 8% ; For the fans,)R’1 T e 238
O SG% o 89S o SG%
(3] INV1 (3] INV2 (3] INV3
1z FRENIC-VG 1z FRENIC-VG 1z  FRENIC-VG
[11] Stack 1] Stack [11] Stack
hd Master Slave 1 Slave 2
FX = Alarm output Alarm output Alarm output
[FWD] (for any alarm) [FWD] (for any alarm) [FWD] (for any alarm)
RX [30A1d raLm [30ATS —1aLm [30Ald raLm
[REV] [30B] AL [REV] [30B] AL [REV] [30B] ALV
30AX (BX] 130C] 30AX (BX] [30C] 30AX (BX] 130C]
RSTX Inverter ready Inverter ready Inverter ready
[RESET] to "U"[Y5A] —[RDY] [RESET] to '“”[YsA] —[RDY] [RESET] torun [Y5A] —[RDY]
[CM] [Y5C] [CM] [Y5C] [CM] [Y5C]
hd
= [PGP] = [PGP] = [PGP]
[PGM] [PGM] [PGM]
[THC] [PA] [THC] [PA] [THC] [PA]
[TH1] [PB] 'V’ [TH1] [PB] oV [TH1] [PB] oV
O O —Q—O—AL
NTC
*Be sure to connect inverter units to the DC common.
) <INV1> ) <INV2> ) <INV3> <INV1> T . f
%SOC %300 %300 %YSA RDYX “ Shows external interface
ALM ALM ALM RDY SINvs> signal
Y5A
30A 30A 30A Y5C RDY
Forward Reverse
RDY
Y5C
o

]

Alarm relay output
I ]

Inverter ready to run

Run reverse
command

Run forward
command

Figure 6.6.8 Basic Configuration (Without Operation in Reduced Number of Units) for
Direct Parallel Connection System Using Three Inverters
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6.6 High-Speed Serial Communication-Capable Terminal Block

<Supplementary Explanation for Connection Diagram>

1)

2)

3)
4)

5)

For safety, when alarm is activated (30X actuated) input free run command [BX] to the three inverter
units.

This input should be constructed by hardware circuit for safety.

Configure the three inverters such that after operation preparation is complete [RDY], FWD and REV
can be turned ON.

The alarm of slave inverters can be released by the reset command [RST] of the master inverter.

When installing into facilities which restart after instantaneous power failures, use the running restart
function which searches the direction and speed of free running rotation and picks up smoothly to
reengage drive.

The operation with reduced number of units from 3 units to 2 units, without change in wiring, will be
supported soon.

The current method requires changing the optical fiber cable connections and modifying the function
code settings to realize the configuration for Direct Parallel Connection System using two units.
Additionally, operation with reduced number of units from 3 units to 1 unit is possible. Refer to
"6.6.11" for information.
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6.6.6 Configuration of function codes

Multiplex system requires configuring the function codes as listed below.

Table 6.6.6
No. Name Description
033 Multiplex system (Control Select the control mode of the multiplex system.
mode)
034 Mump lex system (No. of slave Specify the number of slave stations.
stations)
50 Multiplex system (Station Assign the station address on the high-speed serial communications
© address assignment) link terminal block (OPC-VG1-TBSI).
EO01 to . . .
El3 X Terminal Function 57: Cancel multiplex system MT-CCL
51: Multiplex system communications link being established MTS
El15 to . ) 52: Answerback to cancellation of multiplex system MEC-AB
Y Terminal Function .
E27 53: Multiplex system master selected MSS
54: Multiplex system local station failure AL-SF
033 Multiplex System (Control mode)

033 selects whether or not to use a high-speed serial communications terminal block OPC-VG1-TBSI1 as a
component of the multiwinding system or multiplex system

Refer to MT-CCL (Cancel multiplex system) in the description of EO1 to E13 (Terminal X Function).

MEIEEvY ws A cCc T 1V E

Data setting range 0: Single-winding motor drive
1: Multiwinding motor control system
2: Direct parallel connection control system
3 to 5: Reserved

034 Multiplex System (No. of slave stations)

034 specifies the number of slave inverter units connected via the optical fiber cable. Note that this is not
the number of all inverters including the master.

BEvws sLAVES

Data setting range: 1 to 5

Data setting range 1: 1 master + 1 slave = System with total of 2 units
2: 1 master + 2 slaves = System with total of 3 units
3: 1 master + 3 slaves = System with total of 4 units
4: 1 master + 4 slaves = System with total of 5 units
5: 1 master + 5 slaves = System with total of 6 units
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6.6 High-Speed Serial Communication-Capable Terminal Block

050 Multiplex System (Station address assignment)

050 assigns the station address of an inverter unit in the multiplex system configuration (optical
communication, multiwinding control). When 059 = 0, the inverter unit is defined as a master; when 059 #
0, it is defined as a slave.

A setting discrepant in the system configuration, such as 050 > 032, causes an alarm ~/=/5.

Data setting range: 0 to 5

Data setting range 0: Master station
1: Slave station 1
2: Slave station 2
3: Slave station 3
4: Slave station 4
5: Slave station 5

9 'deys

The selection states of master and slave units can be checked with the following.

1. Digital signal MSS status (Multiplex system master selected)
On the inverter unit that is defined as a master, the MS.S signal is ON.
2. Menu #3 "OPR MNTR," page 3, (5) Drive control on the keypad
Refer to Table 3.4-8, item (5) in Chapter 3.

On page 3 in Menu #3, the selection states of master and slave units can be checked.

SNOILdO
71041INOD

Configuration example

(1) 2-unit system [ |

Set 034=1 for all systems. — —
Master Slave 1
2)  4-unit system 034=1 034=1
) Z 050=0 050=1 m
Set 034=3 for all systems. oT
. . [V eR
Note: Set the multi-system station addresses 2 (g-
(050) in the order connected to the %_g)
master. | | | | | | g8
<Bad setting example> I | ] [ | | 30
Master (050=0), slave 1 (050=2) Master Slave 1 Slave 2 Slave 3 > 2
Slave 2 (050=1). slave 3 (050=3 034=3 034=3 034=3 034=3 Ry
ave 2 (050=1), slave 3 (050=3) 050=0 050=1 050=2 050=3 @
* Bad setting is underlined. oJe)
x 3
Figure 6.6.9 2
>
=
When the 034 setting is not correct, no alarm occurs or the system may not operate. Check the setting =
>

again.
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6.6.7 Operation procedure

6.6.7.1 Preparation

ACAUTION

+ After installation, cabling, and switch setting have been done, check the following before powering on the
inverter:

(1) Cabling is correct.
(2) No wire dust or screw is left.

(3) Screws and terminals are not loose.

(4) Wire of the press-fit terminal does not contact other terminals.

Refer to Chapter 3 "Preparation and Test Run" for preparation.

(1) Power on

ACAUTION

If any one of the inverter units within a multi-winding system is not powered on and operation is started, the

inter-inverter link error "/~~4" occurs. However, no alarm will be indicated until you start operation (FWD,

REV).

It is not required to power on the inverters simultaneously or power them on in a particular sequence.
Since no alarm will be indicated until you start operation (FWD, REV), you can power them on in an
arbitrary order.

(2) Setting before operation

ACAUTION

Some function code settings need to be the same between the master and slave(s). If they differ, normal
operation is not possible.

Set the following function codes to the same values for the master and slave(s) before operation. While
they are set to the same values at factory, you need to check them again.

Table 6.6.7
Codes set to be same Function Remarks
F03 - FO5, P, A all codes Motor parameters Be sure to set them correctly.
F14 Restart Mode after Be sure to set them correctly.

Momentary Power Failure
(Mode selection)

F36 30Ry mode Required to design a failure sequence externally.
F60 Output Unit (HP/kW) Be sure to set them correctly.
F79 Motor Selection Be sure to set them correctly.
M1, M2, M3)
F80 Current rating switching Be sure to set them correctly.
033 and 034 Multiplex system dedicated | Be sure to set them correctly.
codes
H30 Communications Link Be sure to set them correctly.
Function

(Link operation)

H106 to H111 Light Alarm Object Be sure to set them correctly.
Definition 1 to 6
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6.6 High-Speed Serial Communication-Capable Terminal Block

(3) Checking the optical communications link

ACAUTION

Unless the optical communications link is established in the multiplex system, the RDY signal (Inverter ready
to run) cannot be established so that the inverter does not accept a run command (FWD, REV). If this happens,
no alarm is detected.

Whether the optical communications link is established can be checked with the following.
« Digital signal MTS status (Multiplex system communications link being established)
When the optical communications link between master and slaves is normally established, all inverter
units in the multiplex system turn ON the MTS signal.
If the optical communications link is not established, check the following.
(1) Configuration of function codes on each inverter (refer to Section 6.6.6).
(2) Optical cable
1) No connection or incomplete insertion to the connector.

2) Rolled up with curvature of 30 mm or less. Bent.

9 'deys

3) Mismatch between the color of the optical cable plug and that of the connector (gray or dark blue)
on the printed circuit board.

4) No loop formed. Signals sent from the master should be looped back.

SNOILdO
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6.6.7.2 Operation method

ACAUTION

+ Give the operation and speed commands to the master only.

+ Connect the PG and NTC feedback signals to the master only.
(PG connection is not necessary for sensorless operation.)

+ If the feedback is supplied to the slave(s) only, correct operation is not possible.

* Operation and command input

Give the commands (speed, torque,
torgue limiting) tF) the ma}ster inverter Operation
unit only. Optically linked slave  and speed
inverter units can be considered as "™
hardware which only controls current.

¥oo|g |eulwla] a|qeden
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Master Slave1 Slave2 Slaveb

The operation method and command
input method are the same as the | /$

standard product.

Figure 6.6.10
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6.6.8 Protective functions

AWARNING

+ In a multi-system with two or more inverter units, if any one of the inverter enters an alarm state due to some
reason, continuing operation with the remaining unit(s) may not be able to provide sufficient torque and normal
operation of the system may not be possible. To prevent this situation, the multi-system puts all inverters linked
via the high-speed serial communication-capable terminal block in the alarm state in a moment (within several
milliseconds). You also need to design a sequence to stop all the inverters using 30X (Batch alarm output).

+ After the inverter protective function has acted and the cause has been removed, giving the alarm reset signal
with the operation command ON (closed) will start the inverters. To prevent an injury, check that the operation
command is OFF (open) before giving the alarm reset signal.

ACAUTION

+ If the optical cable connecting the inverters get broken during operation, correct operation becomes impossible
and the inverters are forced to enter the alarm state (inter-inverter link error /5 ). The motors will coast to

stop. This alarm does not act while the inverter is stopped.

6.6.8.1 Process in protective operation

(1) Batch alarm process

When the master inverter unit enters the alarm state, the alarm is indicated on all stations via the

optical link, the 30X operation is executed, and the inverters are shut down.

* "5" (other station) is shown for alarm indication on the slave inverters.

Example: Inter-Inverter Link Error (55

Master inverter unit alarm indication c Era

Slave inverter unit alarm indication L oErh

When a slave inverter unit enters the alarm state, the alarm is indicated on all stations via the optical

link, the 30X operation is executed, and the inverters are shut down.

*  "~" (other station) is shown for alarm indication on the master inverter.

Example: Inter-Inverter Link Error (5-/)

Master inverter unit alarm indication L oEra

Slave inverter unit alarm indication © Era

(2) Reset process

When giving the reset command from the master, all stations are batch reset if the alarm cause has
been removed.

When giving the reset command from a slave, all stations are batch reset if the alarm cause has been

removed.

(3) Disabling disconnection detection

The slave inverter unit does not require feedback of the PG and NTC signals. Therefore, on an

inverter configured as a slave in a multi-system, PG and NTC disconnection detection is disabled.
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6.6 High-Speed Serial Communication-Capable Terminal Block

6.6.8.2 Processing for light alarms

In the multiplex system, if the inverter detects a light alarm, it does not inform other stations of the
occurrence of a light alarm. It just displays the light alarm on itself.

To use the light alarm function, configure H106 to H108 so that the settings are the same on the master
and slave units. To cancel the light alarm state, check that the alarm cause is removed and use a reset
command for any one of the master and slave units. This reset operation cancels the light alarm states on
all stations.

6.6.8.3 Inter-inverter link error (£~4)

If the optical cable connecting the inverters get broken or comes off from the connector during operation,
the inverters are forced to enter the alarm state with the inter-inverter link error =~/ , and the motors will
coast to stop.

£~5 can occur if a related function code is not set correctly.

9 'deys

While the alarm cause is not resolved, giving the reset command (from the keypad, terminal block, or
communication system) does not cancel the alarm state. Be sure to resolve the cause before resetting the
system.

Troubleshooting /i

SNOILdO
71041INOD

£~F can be caused by the following reasons:

(1) The optical cable is not connected or inserted to the connector incompletely.
(2) The optical cable is bent with curvature of 35 mm or less.

(3) The colors of the optical cable plugs and the connectors of the print board (light gray and dark gray)
do not match.

(4) Optical cable connection does not form a loop. Be sure that signals from the master are looped back.

(5) Multi-system station address 050 settings are duplicated.

(6) The operation command (FWD/REV) was input before the optical link communication is
established.

(7) Strong light (e.g., flashlight) is applied to the optical fiber.

If the alarm //~/ cannot be cancelled after checking and removing these causes, the optical cable and/or

optical link option print board may be faulty. Contact your local sales office or service center.

¥oo|g |eulwla] a|qeden
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6.6.8.4 Operation procedure error (£~5)

The operation procedure error (£/~/) can occur in the following cases:

(1) The multiplex system station address 050 value is greater than the number of slave 034 value.
(2) The motor control method is set to other than vector control.

(3) Function code 033 (Multiplex system) > 3

(4) Function code 033 data is switched between "1" (Multiwinding motor system) and "2" (Multiplex
system 1, Direct parallel connection). Turning the power ON again can only reset the inverter.
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6.6.9

1/0 interface

In the multiplex system, the slave unit has the following restrictions.

(1) I/O functions

The table below lists the I/O functions available in slave units. Functions not listed are not available.

Table 6.6.8

1/0 Functions

I/0 functions

Terminal symbol

Remarks

Coast to stop command

BX

Causes all units of the system to coast to stop.

Error reset RST Resets all units of the system.
External alarm THR
Motor M2 selection M-CH2
Motor M3 selection M-CH3
Keypad edit permission command WE-KP
DI Enable data change via communications link | WE-LK
Enable communications link LE
Universal DI U-DI
Short voltage cancel LU-CCL
Multi-system cancel MT-CCL
Causes all units of the system to coast to stop.
Safety function input terminal EN1, EN2 However, output shutdown by hardware is done only
for units which have detected the signal.
Operating RUN i:;r;:;i:ns with the operation information from the
Undervoltage detected (Inverter stopped) LU
Operation preparation completed RDY
Motor M2 selected SW-M2
Motor M3 selected SW-M3
Alarm contents ALL-8 aOdljits;l.t with alarm information from the master
Cooling fan operating FAN
Universal DO U-DO
Cooling fin overheat prediction INV-OH
Life prediction LIFE
Inverter overload prediction INV-OL
DB overload prediction DB-OL
DO Transmission error LK-ERR
Multi-system communication established MTS
Multi-system cancel response MEC-AB
Multi-system self station failure AL-SF
Batch alarm ALM
Light alarm L-ALM
Maintenance prediction MNT
Braking transistor error DBAL
DC fan lock signal DCFL
73 input command PRT-73F
Y terminal test output ON Y-ON
Y terminal test output OFF Y-OFF
System clock battery lifetime expired BATT
EN terminal detection circuit failure DECF
EN terminal OFF ENOFF
Al | All invalidated
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6.6 High-Speed Serial Communication-Capable Terminal Block

1/O functions Terminal symbol Remarks
Motor current I-AC
Motor voltage V-AC
AO
DC intermediate voltage VDC
+10, -10V test P10, N10

(2) Keypad function

Only the functions listed below are available in the slave. Functions not listed are not available.

@® LED monitor
Table 6.6.9 LED Monitor

Name Remarks
Detected output current value Displays the detected current value for a single slave.
Detected output voltage value Displays the detected voltage value for a single slave. 9
Detected DC intermediate voltage Displays the detected intermediate voltage value for a single slave. %
value .
. . (ON @]
@ Operation status monitor 3 ®)
oz
Table 6.6.10 Operation Status Monitor CZ) ;—U|
n O
Page Item Remarks -
2 Detected output current (Iout) Detected current for a single slave
Detected output voltage (Vout) Detected voltage for a single slave
3 Current rating Slave status
Motor selected Slave status
Drive control Slave status
Current limit Slave status m
Undervoltage/Voltage limit Slave status g? .
Q
Cause of trip Slave status (only BX supported) -é (.,3;
©3
oo
® I/O check ]
3w
Table 6.6.11 1/0 Check 5@
o &
Page Item Page Item g @)
o
1,2 | Digital input signals at the control circuit 8 MI to M3: Motor selection 23
terminal block g
S
3 Digital input signals via communications 9,10 | Mounting status of control options o
link =
o
4 Transistor output common 14 AIO option input status 3
5 Analog input signals 16 DIOA option input status
6 Analog output signals 17 DIOA option output status
7 INT: Inverter shut off

NUV: DC link circuit voltage established

VL: Voltage limiting

IL: Current limiting

ALM: Alarm relay output

6-141



@ Maintenance

On slave units, the input watt-hour (Wh) and cumulative power data (PD) are fixed at "0" on the display.
Other items show the actual slave states.

@ Load rate measurement

Slave units can measure only the maximum current and average current. The average braking power is
fixed at 0%.

Table 6.6.12 Load Rate Measurement

Item Display content
Maximum current (Imax) Maximum current for a single slave
Average output current (Iave) Average current for a single slave

® Alarm information

Slave units support alarm information about items available in @ to @ above.

* Alarm causes, data copy, and others are all enabled.
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6.6 High-Speed Serial Communication-Capable Terminal Block

(3) Function code (F - U)

You can use the master in the same
way as the standard product. The
functionality of the slave is
restricted as listed below. Refer to
the following table to confirm the
restrictions on the slave. In
particular, make sure to set the
codes indicated as "1" to the same
values between the master and

0: Setting is disabled.

1: Setting is enabled (and must be the same as the master).

2: Setting is enabled (and does not need to be the same as the master).
3: Setting is enabled (and setting specific to multi-winding is necessary).

slave.

Table 6.6.13 FO00 to F85 on Slave

Code | Class | Code | Class | Code | Class | Code | Class | Code | Class | Code | Class | Code | Class | Code | Class

FO0O 2 Fl1 0 F24 0 F42 0 F51 0 F60 1 F69 0 F80 1 o
FO1 0 F12 0 F26 0 F43 0 F52 0 F6l 0 F70 0 F81 0 3
F02 0 F14 1 F27 0 F44 0 F53 0 F62 0 F73 0 F82 0 -:
F03 1 F17 0 F36 1 F45 0 F54 2 F63 0 F74 0 F83 0

F04 1 F18 0 F37 0 F46 0 F55 2 Fo4 0 F75 0 F84 0 % 8
F05 1 F20 0 F38 0 F47 0 F56 2 F65 0 F76 0 F85 0 C__3| 5
F07 0 F21 0 F39 0 F48 0 F57 2 F66 1 F77 0 % IS
F08 0 F22 0 F40 0 F49 0 F58 2 F67 0 F78 0

F10 0 F23 0 F41 0 F50 0 F59 2 F68 0 F79 1

Table 6.6.14 EO01 to E118 on Slave

Code | Class | Code | Class | Code | Class | Code | Class | Code | Class | Code | Class | Code | Class | Code | Class

EO1 2 E14 2 E27 2 E40 0 E53 0 E66 0 E79 2 E106 0

E02 2 E15 2 E28 2 E41 0 Es54 0 E67 0 E80 2 E107 0 m
E03 2 El6 2 E29 0 E42 0 ES55 0 E68 0 E81 2 E108 0 8%
E04 2 E17 2 E30 0 E43 0 E56 0 E69 2 E82 2 E109 0 g (',j)
EO05 2 E18 2 E31 0 E44 0 E57 0 E70 2 E83 2 E110 0 C_T'-(:[;
E06 2 E19 2 E32 0 E45 0 ES8 0 E71 2 E84 2 El14 0 (_Bl?‘ 3
EO07 2 E20 2 E33 2 E46 0 ES9 0 E72 2 E90 0 El15 0 ?_) g
E08 2 E21 2 E34 0 E47 0 E60 0 E73 2 E91 0 Ell6 0 W 5
E09 2 E22 2 E35 0 E48 0 E61 0 E74 2 E101 0 E117 0 8 g
E10 2 E23 2 E36 0 E49 0 E62 0 E75 2 E102 0 E118 0 ~ g
Ell 2 E24 2 E37 0 E50 0 E63 0 E76 2 E103 0 g
El12 2 E25 2 E38 0 E51 0 E64 0 E77 2 E104 0 %
El13 2 E26 2 E39 0 E52 0 E65 0 E78 2 E105 0 3

Note:  For EO1 - E13, E15 - E27, and E69 - E73, only the functions listed in Table 6.6.8 are available.
* CO01-C73:AllO
* PO1toP27:1, P28 to P51: 0
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Table 6.6.15 H code on Slave

Code | Class | Code | Class | Code | Class | Code | Class | Code | Class | Code | Class | Code | Class | Code | Class
HO1 0 H20 0 H36 2 H53 0 H74 0 H90 0 H118 0 H148 0
HO02 2 H21 0 H37 2 H55 0 H75 0 H103 2 H125 0 H149 0
HO3 2 H22 0 H38 2 H56 0 H76 2 H104 2 H126 0
HO4 0 H23 0 H39 2 H57 0 H77 2 H127 0
HO5 0 H24 0 H40 2 H58 0 H78 2 H106 1 H134 0
HO06 2 H25 0 H41 0 H60 0 H79 2 H107 1 H135 0
HO8 0 H26 0 H42 0 Hel 0 H80 2 H108 1 H136 0
HO09 0 H27 0 H43 0 H62 0 H81 2 H109 1 H137 0
H10 0 H28 0 H44 0 H63 0 H82 2 H110 1 H138 0
H11 0 H29 2 H46 0 Ho4 0 H83 2 H111 1 H140 0
H13 0 H30 1 H47 0 H65 0 H84 2 H112 0 H141 0
H14 0 H31 2 H48 0 H66 0 H85 2 H113 0 H142 2
H15 0 H32 2 H49 0 H67 0 H86 2 H114 0 H144 0
Hle6 0 H33 2 H50 0 He68 2 H87 2 H115 0 H145 0
H17 0 H34 2 H51 0 H70 0 H88 2 Hl116 0 H146 0
H19 0 H35 2 H52 0 H71 0 H117 0 H147 0

* H codes except the above listed ones: All 0

* A0l to A29, A61: 1, A30 to A60, A62 to A71: 0
A101 to A129, A161: 1, A130 to A160, A162 to A171: 0

Table 6.6.16 o code on Slave

Code | Class | Code | Class | Code | Class | Code | Class | Code | Class | Code | Class | Code | Class | Code | Class

oll 1 030 2 033 3

031 2 034 3

006 2 050 3

* o codes except the above listed ones: All 0
* L code: All 0O

* U code: All 2

* SF code: AlL O

(4) Function code (S: Command data)

You can use the master in the same way as the standard product. The functionality of the slave is
restricted to S06 "Operation command 1" and S07 "Universal DO". However, the functions listed in
Table 6.6.8 are only available.
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6.6 High-Speed Serial Communication-Capable Terminal Block

(5) Function code (M: Monitor)

You can use the master in the same way as the
standard product. The functionality of the slave
is restricted as listed below. Refer to the
following table to confirm the restrictions on the

slave.

Table 6.6.17 M

0: Data becomes 0.
1: Data is valid.
2: Data is valid (shows data specific to multi-winding)

code on Slave

Code | Class | Code | Class | Code | Class | Code | Class | Code | Class | Code | Class | Code | Class | Code | Class
MOl 0 M26 1 M5l 0 M77 0 M109 0 M136 1 M163 0 M220 0
MO02 0 M27 0 M52 1 M78 0 M110 0 M137 1 M164 0 M221 0
MO03 0 M28 0 M53 1 M79 1 MI112 0 M138 1 M165 0 M222 0
Mo04 0 M29 0 M54 1 MB80 1 MI113 0 M139 1 M166 1

MO5 0 M30 0 MS5 1 MS81 1 Ml114 0 M140 1 M167 0

MO06 0 M31 0 M56 1 M82 1 MI115 0 MI141 1 M168 0

MO7 0 M32 0 M57 1 MS83 1 Ml116 0 M142 1 M169 0

MO8 0 M33 0 M58 1 Mg4 1 MI117 0 M143 1 M170 1

M09 0 M34 0 M59 1 M85 1 MI118 0 M144 1 M171 1

M10 0 M35 0 M60 1 MS86 1 M119 1 M147 0 M172 1

MI1 1 M36 0 Me62 1 Mol 1 MI120 1 M148 1 M173 0

MI2 1 M37 1 M63 1 M92 1 Mi121 1 M149 1 M174 0

M13 1 M38 1 Mo64 1 M93 1 M123 1 M150 1 M175 1

Ml4 1 M39 1 Mé65 1 M94 1 MI124 1 MI151 1 M176 1

M15 1 M40 1 M66 1 MO5 1 M125 1 MI152 1 M177 0

MI16 1 M4l 1 M67 1 M96 1 MI126 1 MI153 1 M178 0

M17 1 M42 1 Mo68 1 M100 1 M127 1 M154 1 M179 0

MI8 1 M43 1 M69 1 M101 1 MI128 1 MI55 1 MI180 0

MI19 1 M44 1 M70 2 M102 1 MI129 1 MI156 1 MI181 1

M20 1 M45 1 M71 1 M103 0 M130 0 MI157 1 M182 1

M21 1 M46 1 M72 1 M104 1 MI131 1 MI158 1 MI183 1

M22 0 M47 1 M73 1 M105 1 M132 1 M159 1 M184 1

M23 1 M48 1 M74 1 M106 0 M133 1 M160 1

M24 1 M49 1 M75 2 M107 0 M134 1 Mile6l 0

M25 1 MS50 0 M76 1 MI108 0 M135 1 M162 0

* M codes except the above listed ones: All 0
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6.6.10 Switching between multiwinding and single-winding motor
drive (Multiwinding system)

You can cancel the multi-winding motor

drive and switch to the normal Optical communication
single-winding motor drive using the FWD]
external digital input signal MT-CCL. [TBsiMws) | [TBSIMwS) |

FRENIC-VG FRENIC-VG [MT-CCL] —

Figure 6.6.8 shows a simple connection Slave
example to switch between the
two-winding and single-winding motor
drive. In this case, the slave unit does not
need run commands as well as the PG and
NTC signal feedback. When switching the
motors, it is also required to switch the
PG and NTC signals in addition to the
secondary power line.

Master
[CM]

Two-
winding
motor

Single-
winding
motor

Switch

If switching is also required for the slave,
you need to manipulate the MT-CCL Figure 6.6.11
signal.

Table 6.6.18 Multiwinding/Single-Winding Motor Switching Specifications

Item Function Setting Remarks

Cancel multiplex system M7-CCL
. Function code 033 = 1 (Enable multiwinding system) and
Function code

EOl to E13 | Terminal [X1] Function 57 Contact ON(closed): Single-winding motor drive (Cancel
multiwinding)

Contact OFF (opened): Multiwinding motor drive

Answerback to cancellation of multiplex system MEC-AB

Terminal [Y 1] Function 52 When the MT-CCL is reflected, the MEC-AB is issued
(Contact: ON)

Function code
E15 to E27
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6.6 High-Speed Serial Communication-Capable Terminal Block

6.6.11

Running with reduced number of units

When running with reduced number of units, realize the following setup.

1) Realize the setup in "Table 6.6.19" below for X terminal input (Di) and Y terminal output (Do).

Table 6.6.19 Required X Terminal Functions for Operation with Reduced Number of Units

Specified value / Setup name

Explanation of use in Operation with Reduced Number of Units

57 [MT-CCL]
Cancel multiplex system

Release direct parallel connection when turned ON. The system will be
able to run on one independent inverter (independent operation).

When running independently on either of the two units, assign this
function to both of the units.

12 [M-CH2] When running on a single unit, the second motor constant can be selected
Select motor 2 and run without changing the constants in motor 1.
49 [PG-CCL] Alarm is temporarily cancelled for PG routing and NTC thermistor routing

Cancel PG alarm

75 [NTC-CCL]
Cancel NTC thermistor alarm

disconnection detecting function while preparing for operation with
reduced number of units.

However, if record of these two alarms does not cause a problem, this
function does not have to be used. In this case, reset the alarm when
running again.

4 [RT1]
Select ASR and ACC/DEC
time

When running on a single unit using ASR constants (acceleration and
deceleration times and ASR 1 hour P gain), the load inertia may be too
large. This can cause overload alarm to trip. Avoid the overload trip by
selecting the second ASR.

Using the torque restriction (torque current restriction) is also effective.

00 [RUN] Signal signifies that the inverter is running.

Inverter running During direct parallel connection operation, the motor running signal while
the master inverter is running is output.
Specifications are the same for single unit operation, with its own inverter
outputting signal during operation.

16 [SW-M2] The second motor selection signal is input, and the signal for transfer

Motor M2 selected

complete to the second motor constants inside the inverter is output.

Perform the steps in the following order.

START

Coast to a stop

MT-CCL=ON

Yes (Second motor

PG-CCL=ON
NTC-CCL=ON

selection complete)
PG-CCL=OFF

L

NTC-CCL=OFF

Preparation for operation
with reduced number of

units complete

Figure 6.6.12 Switching Flowchart for Operation with Reduced Number of Units
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2)

3)

4)

For installations into facilities which restart after instantaneous power failures, use the running restart
function which searches the direction and speed of free running rotation and picks up smoothly to
reengage drive or use [IL] of the X terminal.

For simple systems, hardware can be constructed as Figure 6.6.7. However, when a more complex
process sequence is desired, construction of a system structure which operates on communication with
PLC is recommended.

Configuring motor parameters

Direct parallel connection method is a control method where a single winding motor is operated in
parallel by plural inverters. Therefore, the motor constant required for inverter to control the motor is
"1/number of connected inverter units".

When an operation with reduced number of inverters, a characteristic of the direct parallel connection
system, is performed, the motor constants need to be changed. In this inverter, the motor constants can
be used by switching in the selection of motor constant switching function of X terminal by presetting

the constant codes of vector with speed sensor and sensorless vector for up to three motors.

Note

or by the operation reduced to one inverter

At present, motor can be operated only by direct parallel connection with two or three inverters

Table 6.6.20 shows a setting method of motor parameters including the time of the operation with
reduced number of inverters.

When performing the operation with reduced number of inverters in the direct parallel connection system,
set the motor constants after determining the definitions of motor constant codes.

<Definitions>

e M1: Maximum number of

connected units

e M2: Maximum number of
connected units-1 unit

In the case of direct parallel connection of 2 units, use M2 codes as
reference motor constants.

In the case of direct parallel connection of 3 units, use M3 codes as
reference motor constants.

e M3: Maximum number of Note The reference motor constants denote a state of connection in

connected units-2 units

which the ratio of motor (one-coil motor) to inverter becomes

1:1.

Table 6.6.20 Explanation of Change of Motor Constants in the Operation
with Reduced Number of Inverters

Parameter code Coefficient of setting value in operation
Parameter name . .
M1 code M2 code M3 code with reduced number of inverters

Drive control PO1 A01 A101

Motor selection P02 A02 A102

Maximum speed F03 A06 A106

Rated speed F04 A03 A103

Rated voltage FO5 A04 A104

Rated capacity P03 A05 A105 x (1/No. of units participating in direct
parallel connection)

Rated current P04 A06 A106 x (1/No. of units participating in direct
parallel connection)

Number of poles P05 A07 A107

%R1 P06 A08 A108

%X P07 A09 A109

Exciting current/ P08 Al10 Al110 X (1/No. of units participating in direct

magnetic Flux weakening parallel connection)

current (-Id)
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6.6 High-Speed Serial Communication-Capable Terminal Block

Parameter code Coefficient of setting value in operation
Parameter name . .
M1 code M2 code M3 code with reduced number of inverters
Torque current P09 All Alll x (1/No. of units participating in direct
parallel connection)
Slip frequency P10, P11 Al2,A13 All2,Al113
(driving, braking)
Iron loss factor 1 to 3 P12 to P14 Al4to Al16 All4 to Al16
Magnetic saturation factor | P15 to P19 Al7to A2l All7to Al121
1to5
Secondary time constant P20 A22 Al22
Induced voltage factor P21 A23 Al123
R2 correction factor P22 to P24 A24 to P26 Al124to A126
1to3
Exciting current correction | P25 A27 Al127
factor
(2]
ACR P-gain P26 A28 A128 3
Constant™2 I fime P27 A29 A129 °
Pulse resolution P28 A30 A130
. . (ON @]
Thermistor selection P30 A3l Al31 TO
4=
[ Q!
<N ote 1) Shaded parts in Table show the codes for which different setting values are set in M1 to M2 % 8
=

(M3) in the operation with reduced number of inverters.
Set the same setting values for other codes in M1 up to M2 (M3).

2) ACR constant *2 should be less than the standard set value when operating at direct parallel
connection. (Adjustment the constants while operating the motor.)

Use the reference setting values in the operation reduced to one unit of the inverter.

3) Use motor constants by assigning motor M2 selection and motor M3 selection [MCH2,
MCH3] of the X terminal function.

OI
88
Table below indicates the setting values of motor constants in the cases of the direct parallel connection S (.,3;
system of two or three units of inverters and a single inverter, taking the motor constants of a 280 kW o3
motor as an example. f_,_D| g
39
Table 6.6.21 Setting Example of Motor Constants 3 e
EA0)
Setting value of function code Remarks g 8
o)
. = 3
Condition: No. of INVs 1 unit 2 units 3 units No. oflnvert.e rs connected to 3
one unit of motor =
Drive control PO1 0 0 0 g.
Motor selection P02 37 37 37 §
Maximum speed F03 1500 1500 1500
Rated speed F04 750 750 750
Rated voltage FO5 380 380 380
Rated capacity P03 280.00 140.00 93.33 x (1/No. of units participating in direct
parallel connection)
Rated current P04 565.0 282.5 188.3 x (1/No. of units participating in direct
parallel connection)
Number of poles P05 6 6 6
%R1 P06 1.12 1.12 1.12
%X P07 15.41 15.41 15.41
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Setting value of function code

Remarks

No. of inverters connected to

Condition: No. of INVs 1 unit 2 units 3 units .
one unit of motor
Exciting current/ P08 240.3 120.2 80.10 x (1/No. of units participating in direct
magnetic Flux parallel connection)
weakening current (-1d)
Torque current P09 508.1 254.1 169.4 x (1/No. of units participating in direct
parallel connection)
Slip frequency (driving) | P10 0.274 0.274 0.274
Slip frequency (braking) | P11 0.274 0.274 0.274
Iron loss 1 P12 3.00 3.00 3.00
factor 2 P13 | 0.00 0.00 0.00
3 P14 0.00 0.00 0.00
Magnetic 1 P15 89.3 89.3 89.3
saturation 2 Pl6 | 833 83.3 83.3
factor
3 P17 714 71.4 714
4 P18 59.5 59.5 59.5
5 P19 47.6 47.6 47.6
Secondary time constant | P20 1.122 1.122 1.122
Induced voltage factor P21 350 350 350
R2 1 P22 1.000 1.000 1.000
correction 2 P23 1.000 1.000 1.000
factor
3 P24 1.000 1.000 1.000
Exciting current P25 0.000 0.000 0.000
correction factor
ACR P-gain P26 1.0 0.5 0.5 Use these setting values as initial setting,
Constant - and change them later.
I-time P27 1.0 5 5 .

* Adjustment parameters (Change the
setting while checking operation in test
runs.)

Pulse resolution P28 1024 1024 1024
Thermistor selection P30 1 1 1

(§ Note

1) As a representative inverter, first motor codes are indicated. The same setting values apply to

the second and third inverters when set/selected, too.

2) Setting values of P03, 04, 08, 09 become floating points. Set the values by calculating them

to settable decimal point.

Set the values by rounding them when they cannot be divided.

3) Set ACR constant to the setting values specified in this Table for test runs. Then, change the
values after checking operation conditions.
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6.6 High-Speed Serial Communication-Capable Terminal Block

6.6.12 Wiring inductance (direct parallel connection)

When a motor is driven by the direct parallel connection system, the control by the direct parallel
connection cannot be performed normally in some cases by the influence of a surge voltage caused by the
switching of the inverters.

Therefore, it is recommended to insert OFLs that suppress the occurrence of the surge voltage.

If a space for storing OFL filters cannot be secured in a cabinet, however, the motor operation by the
direct parallel connection system becomes possible when suppressing the surge voltage to a level that
causes no trouble to the direct parallel control by the wiring inductance between inverters and the
motor (regulated by electric wire length).

This section explains the wiring inductance (wiring length) in the direct parallel connection system.
OFL filter

OFL can be substituted
instead of wiring inductance.

Contactor

Relay terminal block box

(branching from motor terminals
is acceptable.)

DC power supply
9 "deyo

Stack VG |<

Stack VG | 4

SNOILdO
71041INOD

L2

= | Contactor

Wiring restrictions of direct parallel operation
L1=L2 and according to "section 6.6.12.1" and "section 6.6.12.2."

Figure 6.6.13 Explanation Figure of Restriction Items of Direct Parallel Connection

Note Two inverters in the direct parallel connection are shown, but the same applies to the case of
three inverters.

¥oo|g |eulwla] a|qeden

-uonesIuNWWo) [euas paads-ybiH

When cabtire cables or shielded wires are used from the relay terminal block BOX (branch point
for the direct parallel connection), wiring length longer by three times or more than the lengths
described in the "section 6.6.12.1" and "section 6.6.12.2" is required.

Make sure to connect the inverters with the electric wires of the same length. (Relationship of
L1=L2 in the figure above)

Either primary or secondary side of contactor is RFD-CNV g INv1

allowed for use when using OFL filter. /i J@ __mct OFL-L1 2to20m
However, the wiring length between OFL filters f
should be made 2 to 20 m. y
INV2
(The total length for 3 units in the case of direct Ay @ mca OFL-L2
parallel connection of 3 units.) ¢
OFL-C2
d
Figure 6.6.14

Restrictions for use of OFL filter
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Composition of inverter and wire length of motor power line for direct parallel connection for motor capacity are
described below.

However, combination other than as given in the chart may be used for direct parallel connection. Please feel
free to contact us.

6.6.12.1 Wiring length in MD specification

Table 6.6.22 Rating in Direct Parallel Connection

ifi i a) Stack 2 units
(MD Specification) (a) (b) Stack 3 units
Motor specification Rating specification in direct parallel connection = e S ok =E
Current
Rated | gpocification | INVtype | No.of | Rated | LLL2 |
capacity - FRNDCLLAL] i1 | current |Min. wiring| Fig.
(kW] Rating |Overload| - units [A] length [m] / e N B
[A] [A]
355 650 9751 200SVGI1 x 2 716 14.6| (a) »
400 740 1110 | 220SVG1 789 13.2 < /;&
500 960 1440 | 280SVGl1 988 12.0 Tk
630 1170 17551 220SVG1 x3 1183 17.6| (b) J
710 1370 2055 ] 280SVGlI 1482 15.6
800 1480 2220 14.1
1000 1850 2775| 630BVGI1 x 2 2223 4.71 (¢)
1200 2220 3330 J
1500 2775 4163 | 800BVGI1 2812 4.0
1800 3330 49951 630BVGI1 x3 3335 63| (d)
2000 3700 55501 710BVG1 3905 53 J
2400 4218 6327 | 800BVGI1 4218 4.9

6.6.12.2  Wiring length in LD specification

Table 6.6.23 Rating in Direct Parallel Connection

(LD Specification)
Motor specification Rating specification in direct parallel connection

Ratqd specclilfr'lrce;tzon INV type [ No. of Rated .Ll’ L2 .
capacity - . current |Min. wiring| Fig.

[kw] | Rating [Overload FRNO-400 | units [A] | length [m]

Al | [A] _

400 740 1110 200sVG1 | x2 789 132] (a) Figure 6.6.15
500 960| 1440| 250SVGl 988 12.0 Explanation diagram
630 1170 1755] 315SVGI1 1235 17.6
710 1370 2055] 250SVGl1 x3 1482 17.6 | (b)
800 1480 2220 250SVGI1 15.6
1000 1850 2775 315SVGl1 1853 14.1
1200 2220 3330 630BVGI X2 2603 471 (¢)
1500 2775 4163 | 710BVGlI 2812
1800 3330 4995 | 800BVGI 3515 4.0
2000 3700 5550 630BVGl x3 3905 6.3 (d)
2400 4218 6327 710BVGI 4218 5.3
3000 5178 5695] 800BVGl1 5273 49

The electric wire sizes are specified by recommended electric wire sizes (FLSC electric wires) in the
case of atmospheric temperature of 40°C or lower in Chapter 4. When significantly different electric
wire sizes or cabtire cables/shielded wires are used, wiring length should be reconsidered as inductance
of power line change.

Note

In identical power line size in cabtire radio shield wire, a long power line with approximately 3 times
the length shown in the chart should be used.
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6.7 CC-Link Interface Card

6.7 CC-Link Interface Card OPC-VG1-CCL

6.7.1 Product overview

This card is used for a CC-Link master (Mitsubishi Electric PLC, etc.) to
control FRENIC-VG via CC-Link.

CC-Link is an abbreviation of Control & Communication Link developed by
Mitsubishi Electric Corporation as a next generation FA field network. The
CC-Link system connects input/output units, special function units (e.g.,
inverter), etc., via dedicated cables, allowing the CPU for PLC to control such
units. The CC-Link system can achieve wire-saving and high-speed data

communications.

Major application

o
>
)
©
o

This card is available for the following.
Applicable for CC-Link Ver. 1.10 and Ver. 2.00
Supports new FRENIC-VG mode and existing FRENIC5000VG7 compatible mode

SNOILdO
71041INOD

Input of signals for operation, stop, etc.; FWD, REV, X1 to X9, X11 to X14, RST
Setting of speed commands; 16-bit binary data

Monitoring running status (bit data)
Running forward, running reverse, with speed, speed match, arrival at speed, speed detection,
operation preparation completed, alarm relay output, during monitoring, speed setting completed,

command code execution completed, alarm state, remote station ready

Monitoring motor speed; 16-bit binary data

o
\.

Monitoring running status (Word data)
Speed command, output frequency, torque command value, output current, output voltage,

Juin-00

cumulative run time, etc.

Reference/change of function codes

pJen aoepolu|
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6.7.2 Model and specifications

6.7.2.1 Model

Model content: OPC-VG1-C(

Accessories

Spacers: 3
Screws (M3): 3

I~

VG1: FRENIC-VG inverter
CCL: CC-Link interface card

6.7.2.2 Specifications

ACAUTION

+ Incorrect setting of the switches (RSW1, 2, 3) on the option prevents the system from running normally. Fully
understand the following settings to set them correctly.

+ When setting the switches (RSW1, 2, 3) on the option, turn OFF the power supply to the inverter.

Table 6.7.1 Hardware Specifications

Item

Specifications

Name

CC-Link Interface Card

Station type

Remote device station

Number of units connectable

Up to 42 units, which can be shared with other models™

Number of stations occupied

1 station occupied (all Ver. 1, Ver. 2)

Terminal block for
connection

Five terminal blocks (M3 X 5 screws)

Connection cable

CC-Link dedicated cable, and cable applicable for CC-Link Ver. 1.10

* The recommended CC-Link cable is FANC-110SBH made by Kuramo Electric
Co., Ltd.

For details, refer to CC-Link Catalog or Mitsubishi Electric Corporation FA
Equipment Technical Information Service MELFANS website
(http://www.nagoya.melco.co.jp/). For details about wiring for CC-Link, refer to
the CC-Link Master User's Manual or CC-Link Cable Wiring Manual published by
the CC-Link Partner Association.

The CC-Link Cable Wiring Manual is available as a free download from the
CC-Link Partner Association's website (http://www.cc-link.org/jp/material/).

Rotary switch RSW1, 2

Station address setting. Addresses 1 to 64 can be specified.

Rotary switch RSW3

Transmission speed (baud rate) can be specified: 10 M, 5 M, 2.5 M, 625 K, 156
Kbps

LED status indicators

L.RUN:.....Lights when the communications card is normally receiving refresh
data.
It goes off if data transmission is interrupted for a certain period of
time.

L.ERR: ..... Lights when a communication error occurs in this station.
The LED blinks when the rotary switch is operated while the power is

turned ON.
SD:e Lights during data transmission.
RD:.......... Lights during data reception.
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6.7 CC-Link Interface Card

*1 Number of units connectable Since the number of stations occupied differs depending on the use of a

: a: Number with 1 station occupied, b: Number with 2 stations occupied, c¢: Number with 3

i stations occupied, ~d: Number with 4 stations occupied

i B: Remote device STAtiON........ooveiiiriiiiiriiiieiiiii s Max. 42 units
i C: Local station, standby master station, intelligent device station ........... Max. 26 units

Rotary switch RSW1, 2

TB1

A

QP00

Figure 6.7.1

v

Before turning on the power supply to the inverter, specify inverter station addresses

in the range of 1 to 64.

Note 1: Do not change station address settings when the

X 10 X . . . .

inverter power is ON. If a station address is changed
\8{3’8: \@7 when the power is ON, the station address after the

(=1 ) (=] 2

& LY change is not available to provide data communications.
RSW1  RSW2 Note 2: If a station address is double assigned or is set out of
STATION No. the allowable range, normal communications cannot be

Figure 6.7.2 carried out. (L.ERR LED lights.)
Note 3: Specify consecutive station addresses in connection
order. (If station addresses are not specified
consecutively, specify a "reserved station address" for

each skipped station address.)

Transmission baud rate setting switch RSW3

Before turning on the power supply to the inverter, specify transmission baud rate in

the range of 0 to 4.
Table 6.7.2 Baud rate specification

3 Number Baud rate
OER
S 0 156 Kbps (Factory default)
RSW3 1 625 Kbps
2 2.5 Mbps
B.RATE
3 5 Mbps
Figure 6.7.3 4 10 Mbps
5-9 Setting error (L.ERR LED lights)

LED status indicators

The link status of CC-Link can be checked with four LEDs.
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Table 6.7.3 LED status indicator specifications

Status .
Operation Status
L.RUN L.ERR SD RD
o O * Normal communications
Normally communicating. But sometimes a CRC error occurs
] * o . .
due to electrical noise.
Received data contains a CRC error, so the communications
o * O o
card cannot respond.
o O O o Data destined for this station does not come.
Responding to polling. But refresh data received contains a
O * * ° bon e 1o PoTing
CRC error.
O * O o Data destined for this station contains a CRC error.
No data destined for this station. Or data destined for this
O O O o . . . .
station cannot be received due to electrical noise.
O o O [ ]@) Baud rate, station address incorrectly specified.
*
o (08-second * o Baud rate or station address changed before completion.
intervals)
@) O * Link has not been started up.
Data cannot be received due to wire break, power down,
O O O O . -3 .
hardware reset in progress, =/~= power area failure

e: ON, o: OFF, % Blinking (It may seem to be ON depending on the current transmission baud rate.)

Note 1: If LED lights due to a pattern other than the above, it can be assumed hardware error has occurred.

Contact us.
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6.7 CC-Link Interface Card

Terminal block Table 6.7.4 Terminal Block Specifications

FG |sLD| DG | DB | DA | _ ID C;""r
ermind 0. Description Remarks
Fi 6.7.4 Name Wire

igure 5.1. Sheath
DA Blue
DB White | For communication data
DG Yellow
SLD Metallic F(?r connecting shielded SLD and FG. are

wire of cable connected within the
FG - For earth card.
Table 6.7.5 Software specifications
Item Specifications

CC-Link version

Ver. 1.10 and Ver. 2.00 (Selectable with function code 032)

Run command

Run forward and reverse commands, Alarm reset command, X1 to X9 and X11 to X13
commands

Speed command

16-bit binary data

Operation

Running status output

Bit data for running, braking, torque limiting, alarm relay output signal, etc.

Word data for motor speed, torque current command, etc.

Function code

VG1 mode (Ver. 1/Ver. 2): All function codes can be referred to or changed.
VG7 compatible mode (Ver. 1): 255 types of function codes assigned to link Nos. in the
function code list can be referred to or changed.

Option function code

030,031,032 ceiiiieeeeeeeeeeee, The factory default is "0".

Protective functions

£ Network error (CC-Link error)

* Light alarm: Communications link error
(Function codes 030 and 031 are available to control the £/~ alarm.)

* Heavy alarm: Option card error, CC-Link version error

(The stop method can be selected with function code 030 or 031.) § 8
D 5

- S

* Light alarm: If signal noise or others do not occur frequently, /=~ alarm function codes 030 and 031 are available for P ;_
@
control. o
)
a8

* Heavy alarm: Fatal failure, such as hardware failure
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6.7.3 External dimension drawing

50 _ 3-036
C="""11 = ‘ =
: = ]
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1 [
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(Unit: mm)

Figure 6.7.5 Option PCB Outline Drawing
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6.7 CC-Link Interface Card

6.7.4 Basic connection diagram

Refer to Section 6.1.4 "Installing internal options (OPC-VGI1-OO)", and then perform wiring and

connecting jobs.

AWARNING

+ Incorrect handling in connecting wires could cause an accident such as electric shock or fire. Qualified
electricians should carry out connecting wires. If connecting wires, for example, after the power is turned ON
requires any touching of an electric circuit, turn OFF (open) the breaker on the power supply side to prevent
electric shock.

+ Since the smoothing condenser has been charged although the breaker is turned OFF (open), touching of an
electric circuit causes an electric shock. Turn OFF the charge lamp (CHARGE) of the inverter, and confirm,
with a tester, etc., that the DC voltage of the inverter has been reduced to the safety voltage.

ACAUTION

+ Do not use the product that is damaged or lacking parts. Doing so could cause injury or damage.

+ Incorrect handling in installation/removal could result in a broken product.

The basic connection diagram is shown below. When connecting the communications card, observe the
following precautions.

[Connecting precautions]

(1) Use dedicated cables (refer to Section 6.7.2.2 "Specifications") for CC-Link connection.
Be sure not to use soldered cables, which could cause disconnection or wire break.

(2) Use terminating registers that came with the PLC.

(3) For the maximum number of communications cards, refer to the number of units connectable in
Section 6.7.2.2 "Specifications".

When an inverter is connected

CC-Link master FRENIC-VG

SLD
SFG

Figure 6.7.6 Inverter Connection Diagram (1 unit)

When two or more inverters are connected

For the number of inverters connectable, refer to Section 6.7.2.2 "Specifications."

FRENIC-VG invertor FRENIC-VG invertor
CC-Link master OPC-VG1-CC OPC-VG1-CCL
Terminating Terminating
register ___{\_ — _A__ reglistelr

dedicated cable

S

Figure 6.7.7 Inverter Connection Diagram (Two or More Inverters)
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6.7.5 Function code

ACAUTION

+ Configuring the function codes wrongly may lead to dangerous conditions. When data has been set or written,
be sure to confirm the data again.

Failure to observe this precaution could cause an accident.

6.7.5.1 Standard function code

Standard function codes accessible from CC-Link differ depending on profile selection (032). They are as
shown in Table 6.7.6.

Note 1: When function codes are written via CC-Link, they are all written into volatile memory (RAM:
data in memory is erased by turning off the power supply). Turning OFF the control power to the inverter
therefore erases written data. Execute function code HO2 "Save All Function", if necessary, to write data
into non-volatile memory (EEPROM: data in memory is not erased even by turning OFF the power

supply).
Table 6.7.6 Standard Function Codes Accessible from CC-Link
Profile selection (032) Accessible standard function code
VG7 compatible mode (032=0) Only the function codes corresponding to link No *1 in the function code
list can be referred to and changed.
VG1 mode (032=1 to 4) Function codes (almost all function codes *2) corresponding to 485No *1
in the function code list can be referred to and changed.

*1 For 485No and link No, refer to Chapter 4, Section 4.2 "Function Code Tables."

*2  Excepting for writing HO1 and P02, all function codes are accessible.

6.7.5.2 Communication dedicated function codes

Common data formats (S code and M code) are available as communication dedicated specifications.
Excepting standard function codes, command/monitor related data is defined. For details on the
communication dedicated function codes, refer to Chapter 4. However, when the following
communication dedicated codes are written via CC-Link, the restrictions shown in Table 6.7.7 are applied.
(They can be read.)

Table 6.7.7 Restrictions on Writing of Communication Dedicated Function Codes

Profile selection (032) Restrictions on Writing of Communication Dedicated Function Codes
VG7 compatible mode (032=0) No data can be written into SO1 speed command or S06 operation
command 1.
VG1 mode (032=1 to 4) Restrictions on writing are not applied.

However, if speed command by writing S01/S06, operation command,
remote output, speed command by remote register, and operation command
are carried out simultaneously, priority is given to the remote output and
remote register.
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6.7 CC-Link Interface Card

6.7.5.3

Option dedicated function codes

Reloading the CC-Link card can operate 030 to 032 not only as standard function codes but also as option

dedicated function codes.

Table 6.7.8 Option Dedicated Function Codes

Function code name

No. Keypad Setting range Description
Name R
display
If a failure occurs, and remains unsolved even after
Light | the operation continues for the time of the timer
alarm | (031), the motor coasts to stop with /=~ ~/alarm
0 generated.
Heavy | If a failure occurs, immediate coast to a stop. Then
alarm | 5~ alarm is generated.
. If a failure occurs, and remains unsolved even after
Light . . . .
the operation continues for the time of the timer
alarm Y .
1 (031), the =/~ ='alarm is generated after stoppage.
) Heavy | If a failure occurs, £~ ~/alarm is generated after
Operation when an alarm | deceleration to stop.
030 | error occurs MODE ON ER
Note 1 If a failure occurs, and remains unsolved even after
. the operation continues for the time of the timer
Light — e . R
alarm (031), &~ is displayed after stoppage (without
2 alarm relay output). The motor restarts after
returning to communications.
Heavy |If a failure occurs, £~ “alarm is generated after
alarm | deceleration to stop.
Light . - .
'S When a failure occurs, /~~“/alarm is not generated.
alarm
3 o
Heavy | If a failure occurs, /-~ ~/alarm is generated after
alarm | deceleration to stop.
Operation time . . . L .
0.01to 0.10to | Timer value for operation continuation time upon light alarm
h A .
031 | when an error TIMER TL 20.00s (enabled with 030=0, 1,2)
occurs
0 VG7 compatible mode with 1 station occupied (CC-Link
- Ver. 1)
Format selection 1 1 X mode with 1 station occupied (CC-Link Ver. 1)
32 FORMAT SEL . . . .
° Note 2 2 2 X mode with 1 station occupied (CC-Link Ver. 2)
3 4 X mode with 1 station occupied (CC-Link Ver. 2)
4 8 X mode with 1 station occupied (CC-Link Ver. 2)

Note 1: For details on 030 and 031, refer to 6.7.6 "Protection operation."

Note 2: If the 032 value has been changed, the inverter power must be turned ON again to reflect the change content upon the

operation.
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6.7.6 Protection operation

6.7.6.1 Light alarm and heavy alarm

Light alarm or heavy alarm is generated in the CC-Link card, depending on an error level. Occurrence of
such an error makes the inverter generate /5~ ~/"Network error" alarm, resulting in coast to stop or

deceleration to stop.

Table 6.7.9 Light Alarm and Heavy Alarm

Light alarm

1t
em (operation in case of CC-Link error)

Heavy alarm (in case of option error)

» Master down, wire break detection
Cause of the error + Communication data error (Noise applied to
communications line, etc.)

+ Option card hardware error
+ Defective installation of option card

Perform resetting after removal of alarm cause After the inverter power is turned OFF, remove
Reset method Note2 | (automatic release after returning to communications). | the alarm cause, and then turn ON the inverter
Note 1: power.

* Only in CC-Link operation mode (refer to "6.7.13

Link Function"), error is detected Function code 030 or 031 is available to control

Alarm output control the alarm output method when an error is

+ Function code 030 or 031 is available to control the

. detected.
alarm output method when an error is detected.
Communications error
2 3
code Notes
Table 6.7.10 Operation in Case of Light Alarm (CC-Link Error)
When an error occurs in Communication error remains after the time L .
e . . When communications error is removed
030 communications line specified by 031
setting | Operation Alarm relay Operation Alarm relay | Operation Alarm relay
Displ Displ Displ:
status isplay output status isplay output status splay output
0 Operation | Normal Not output | Coast to a stop Immediately Output Stop status ErH Output
continues display £Er-lights continues continues continues
. Decelerate to -
1 Operation Normal Not output sto After stop After stop Stop status £ Output
continues display P N tp3 £Er-lights output continues continues continues
ote
. Decelerate t
Operation Normal ceelerate to After stop Restart Normal
2 R . Not output stop i Not output R Not output
continues display Note 3. Note 4 £ lights Note 3 display
ote 3, Note
Operation Normal
3 . . Not output — — — — — —
continues display
Table 6.7.11 Operation in Case of Heavy Alarm (Option Error)
Communication error remains after the
‘When an option error occurs " l, 2 . g When the option error is removed
030 time specified by 031
setting | QOperation Displa Alarm relay | Operation Displa Alarm relay | Operation Displa Alarm relay
1 1! 1
status play output status play output status play output
. Immediate P
Immediately Stop status o4 Output
0 Coast to a stop| ~_, ;. output . . . — — —
£ Flights continues continues continues
Decelerate to -
| ‘o After stop After stop Stop status ErH Output
— “«— «— «—
N tp} £E-Hlights output continues continues continues
ote
Decelerate to -
) ‘o After stop After stop Stop status ErH Output
— “«— «— «—
N tp} £rHlights output continues continues continues
ote
Decelerate to -
3 ‘o After stop After stop Stop status ErH Output
— . . . «— «— «—
N lp} £~Hlights output continues continues continues
ote

Note 1: "Perform resetting" means reset input by one of the following methods.

* Entry by () key on the keypad
* Error reset [RST] is assigned by selecting X function to set the applicable X terminal to ON (assigned to X8 by factory
default).

* Entry of reset command from communications
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6.7 CC-Link Interface Card

Note 2:

Note 3:

Note 4:
Note 5:

In case of light alarm (030=0/1), resetting can be performed unless alarm cause has been removed completely. In case of
the light alarm (030=2) or heavy alarm, however, resetting cannot be done until the cause has completely been removed.

With 030=1, 2, or 3: For deceleration to stop, the motor stops with the time of deceleration (F08, C47, C57, or C67)

specified at that time.

With 030=2: For restart, the motor accelerates in the acceleration time (F07, C46, C56, or C66) specified at that time.

With 030=2, if an error in communications circuit is removed during deceleration, the motor reaccelerates at that time.

Communications error codes for light alarm/heavy alarm can be confirmed on the communications status screen for

maintenance information of the keypad.

NRK=X X X X X
NRR=X X X X X
NRO=X X X X X
NRL=X XX X X

x<—

AV>PAGE sHIFTE

X X

X X

-: Without error
2: Light alarm (CC-Link error)
3: Heavy alarm (Option error)

Figure 6.7.8 Communication Error Codes
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6.7.6.2 Protection operation function codes

This section describes operation to be performed when communications link errors occur in a state, where

running command or speed command is given via CC-Link, while the inverter is running.

(1) Function code 030 =0, 031 =5.00 (Communication error continues for 5 or more seconds, and the

motor coasts to stop)

Communications error

[LK-ERR]  Communications status __Normal Normal

Batch failure

Display Ordinary < Er4 Ordinary
[LES] or Stopped due to :
[C-D09] communications error

FWD | ON = i s S
Command :
from master | Speed command | 7 777777777777777777777777777777777777777777777

FWD T operation _©
Reference speed 2 ‘

Internal setting

of FRENIC-VG (M30)
Reference speed 3
(M51) Free run
The motor is accelerated to the command speed
even if a transmission error occurs during Alarm reset
acceleration.
Figure 6.7.9

(2) Function code 030 =0, 031 = 5.00 (Communication error continues for 5 or more seconds, and the

motor decelerates to stop)

Communications error

[LK-ERR]  Communications status _Normal [~ | Normal 2

Batch failure j« OoN |
Display Ordinary <—Er4 Ordinary
[LES] or Stopped due to

[C-DO09] communications error

FWD
Command

from master | Speed command

FWD

Internal setting Reference speed 2

of FRENIC-VG T e —
Reference speed 3
(M51) =4 S
The motor is accelerated to the command 4
speed even if a transmission error occurs Alarm reset

during acceleration.

Figure 6.7.10

*1) For the period until the recovery of communications, the command just before the occurrence of the communications error (run
command and/or speed command) is retained.

*2) During DC braking [DCBRK] or pre-exciting [EXITE] in deceleration to stop, alarm relay output is not performed until the
stop of these commands.
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6.7 CC-Link Interface Card

(3) Function code 030 =2, 031 = 5.00 (Communication error continues for 5 or more seconds, and the

motor decelerates to stop)

Communications error
[LK-ERR] Communications status M[ 777777777777777777777777 | Normal
Batch failure
Display Ordinary——————><—Erd—><————— Ordinary

[C-D09] Stopped due to
communications error

Command

frommaster | gpeed command I R

FWD
Internal setting | Reference spﬁgOZ T
of FRENIC-VG A
Reference speed 3

M51) e N ——

The motor is accelerated to the command speed
even if a transmission error occurs during acceleration.

Figure 6.7.11

(4) Function code 030 =2, 031 =5.00 (After communication error continues for 5 or more seconds,

returns to communications during deceleration to stop)

Communications error
[LK-ERR]  Communications status NormaII ] Normal

Batch failure

Display Ordinary
Stopped due to | ON |
[C-D09] communications error
<>

Command

from master Speed command I 777777777777777777777777777777777777777777777777777777777777777777777777777

Reference speed 2

Internal setting
of FRENIC-VG s I I
Reference speed 3

MS1) _——a T—

The motor is accelerated to the command speed
even if a transmission error occurs during acceleration.

Figure 6.7.12

*1) For the period until the recovery of communications, the command just before the occurrence of the communications error (run

command and/or speed command) is retained.
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(5) For function code 030 = 3 (operation continues)

Communications error
[LK-ERR]  Communications status _ Normal Normal

Batch failure

Display Ordinary
Stopped due to OFF
[C-D09] communications
error <>
Command FWD J”Q’N ”””””””””””””””””””””””””””””
from master Speed command _ [ FLIL_I————

FWD _[operation
Reference speed

Internal settin Accel/decel operation 1
of FRENIC-VGg ( internal progessing) II,_,E ,,,,,,,,,,,,,,,,,,,,,,,,,,,, R
Reference speed 3
wst) T e L I

The command speed at time of occurrence of
communication error is retained to continue the
operation.

Figure 6.7.13

*1) For the period until the recovery of communications, the command just before the occurrence of the communications error (run
command and/or speed command) is retained.
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6.7 CC-Link Interface Card

6.7.7 Applicable format list

This option card supports formats shown in Table 6.7.12.

Table 6.7.12 Applicable Format List

Fucr:)cdt;on Name Initial value | Setting Description Reference page
0 VG7 compatible mode with 1 station occupied 6-168
(CC-Link Ver. 1) *2
032 Format o 1 1 X mode with 1 station occupied (CC-Link Ver. 1) 6-173
*1 selection 2 2 X mode with 1 station occupied (CC-Link Ver. 2) *3 6-179
3 4 X mode with 1 station occupied (CC-Link Ver. 2) *3 6-180
4 8 X mode with 1 station occupied (CC-Link Ver. 2) *3 6-182

*1 If the 032 value has been changed, the inverter power must be turned ON again to reflect the change content upon the operation.

*2 The program used for the FRENIC5000VG7S series is available.
*3 When 2 X, 4 X, or 8 X mode of CC-Link Ver. 2 is used, station information at the master station must also be set to 2 X, 4 X, or

8 X, respectively.
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6.7.8
6.7.8.1

VG7 compatible mode with 1 station occupied (032 = 0)

Remote /O signal in the VG7 compatible mode

Table 6.7.13 Remote Output Signal in VG7 Compatible Mode (Master -> FRENIC-VG)

Device No. Signal name Description
RYnO Run forward OFF: Stop command Simultaneously turning
command ON: Run forward command (counterclockwise viewed from the RYHQ and RYHI'ON is
motor axis direction) functionally equivalent
to a stop command.
RYnl Run reverse OFF: Stop command
command ON: Run reverse command (counterclockwise viewed from the
motor axis direction)
RYn2 Terminal X1 Multiple speed (SS1/SS2/SS4/SS8) is selectable by combinations | Functions to be provided
function of terminals. by factory default are
RYn3 Terminal X2 shonn at left. Sethg
. terminal X function can
function .
change the function of
RYn4 Terminal X3 terminal X.
function
RYn5 Terminal X4
function
RYn6 Terminal X5 ASR and acceleration/deceleration (RT1/RT2) can be selected by
function combinations of terminals.
RYn7 Terminal X6
function
RYn8 Terminal X8 Works as error reset (RST) when turned ON.
function
RYn9 Terminal X7 Works as coast to stop command (BX) when turned ON. (output
function shut down on the secondary side)
RYnA Not used. Should be turned OFF.
RYnB
RYnC Monitor command | Turning the monitor command (RYnC) ON sets the monitored value to RWrn, turning the
"Monitoring" signal (RXnC) ON. Note 1
RYnD Speed setting Turning the speed setting command (RYnD) ON writes the speed command (RWwn+1) into
command (RAM) the inverter's volatile memory (RAM). Note 2
Upon completion of writing, the speed setting completed signal (RXnD) is turned ON.
RYnE Not used. Should be turned OFF.
RYnF Command code Turning the command code request signal (RYnF) ON executes processing corresponding to
execution request command codes specified in the command code (RWwn+2). Note 3
After execution of those command codes, the "Command code execution completed" signal
(RXnF) is turned ON. If a command code execution error occurs, the response code
(RWrn+2) is set to a value other than "0".
RY(n+1)0 | Not used. Should be turned OFF.
\
RY(n+1)9
RY(n+1)A | Alarm reset When an inverter alarm is generated, turning the alarm reset request flag ON resets the
request flag inverter, turning the alarm status flag (RX(n+1)A) OFF. Note 4
RY(n+1)B | Not used. Should be turned OFF.
\
RY(n+1)F

n: Value determined by a station address

Note 1:
Note 2:
Note 3:

While the "Monitor command" (RYnC) is ON, the monitored values are constantly updated.
While the "Speed setting" (RYnD) is ON, the value of speed command (RWwn+1) is constantly reflected on the speed.

While the command code execution request is ON, the command code is constantly executed. (When reading, the read

value is constantly updated. When writing, the written value is constantly reflected.)

Note 4:

When the "Alarm reset request flag" signal (RY(n+1)A) is ON, alarm reset is constantly executed. After the release of the

alarm, this signal should therefore be turned OFF. Alarm reset can be done regardless of operation mode.
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6.7 CC-Link Interface Card

Table 6.7.14 Remote Input Signal in VG7 Compatible Mode (FRENIC-VG -> Master)

Device No.

Signal name

Description

RXn0

Running forward

OFF: Except running in forward direction (Stopped or Rotating in reverse direction)

ON: Rotating in forward direction

RXnl Running reverse OFF: Except running in reverse direction (Stopped or Rotating in forward direction)
ON: Rotating in reverse direction

RXn2 Terminal Y1 With speed. Turned ON with (N-EX) Functions to be provided
function by factory default are

RXn3 | Terminal Y2 Speed match. Turned ON with (N-AG1). shown at lefl. Setting

. terminal Y function can
function
change output contents.

RXn4 Terminal Y3 Arrival at speed. Turned ON with (N-AR).
function

RXn5 Terminal Y4 Speed detection 1. Turned ON with (N-DT1)
function

RXn6 Terminal Y5 Operation preparation completed. Turned ON with (RDY).
function

RXn7 Alarm relay output | Inverter's protection function is operated, and the signal is turned

ON when output stops.
RXn8 Not used. -
\
RXnB
RXnC | Monitoring The "Monitoring" signal (RXnC) is turned ON when turning the "Monitor command" (RYnC)
ON specifies a monitored value for remote register RWrn (refer to Table 6.7.16). Turning the
"Monitor command" (RYnC) OFF turns this signal OFF.

RXnD Speed setting This signal is turned ON when turning the "Speed setting command" signal (RYnD) ON

completed (RAM) | writes a speed command into the inverter's volatile memory (RAM). Turning the "Speed
setting command" signal (RYnD) OFF turns the "Speed setting completed" signal (RXnD)
OFF.

RXnE Not used. -

RXnF Command code This signal is turned ON when turning the "Command code execution request” (RYnF) ON
execution has completed the execution of processing corresponding to the command code (RWwn+2).
completed Turning the "Command code execution request” (RYnF) OFF turns the "Command code

execution completed" signal (RXnF) OFF.
RX(n+1)0 | Not used. -
\
RX(n+1)9
RX(n+1)A | Alarm state flag This signal is turned ON when an inverter alarm (alarm other than £/~ ) is generated.
RX(n+1)B | Remote station This signal is turned ON when completing initial data setting places the inverter in the ready
ready status after the inverter has been powered ON or the hardware has been reset. (This signal is
used for interlocking with reading or writing from/to the master unit.) This signal is turned
OFF concurrently when the "Alarm state flag" (RX(n+1)A) is turned ON if the inverter alarm
is generated.
RX(n+1)C | Not used. -
\
RX(n+1)F

n: Value determined by a station address

Note 1: When the condition setting switch of the master unit for "Input data status of data link error station (SW4)" is set to ON,
input data from the data link error station is retained in the status just before the occurrence of the error. Note that this

remains signals, e.g., remote station ready, etc., ON even if an inverter alarm is generated.

Note 2: If an operation command is output from the master when the instruction via communications is disabled (H30=0, 1, or [LE]

instruction OFF), the inverter does not run. However, the input signals "Speed setting completed" and "Command code
execution completed" signal are turned ON. Care must be taken for this. In addition, "I/O check" can be performed on the

keypad to confirm whether input signal is issued from the link (COM), even if the command via communications is
disabled.
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6.7.8.2

Remote register in VG7 compatible mode (032 = 0)

Table 6.7.15 Remote Register in VG7 Compatible Mode (Master -> FRENIC-VG)

Address Signal name Description Remarks

RWwn+0 | Monitor code This signal sets a monitor code to be referred to (refer to Table
6.7.17). After the setting is completed, turning RYnC signal ON
sets the monitor data to RWrn.

RWwn+1 | Speed command Specify the speed command. After it is set in this register, turning | 0 to £20000
ON the RYnD described above writes the speed to the inverter. (Nmax with £20000)

After completion of writing, the RXnD is turned ON. Supporting of writing data
into volatile memory
(RAM) only

RWwn+2 | Command code Command codes (refer to Table 6.7.18) are set to execute
operation mode rewrite, function code read, write, reference of
alarm history, alarm reset, etc. After register setting is completed,
turning RYnF ON executes the commands. Completion of
command execution turns RXnF ON.

RWwn+3 | Write data Set data to be specified with the commands above (if necessary). | All data can be written into
After writing the command codes above and setting this register, volatile memory (RAM)
turn the RYnF ON. If no write data is required, zero "0" should be only. Execute "HO2 All Save
written. function", if necessary, to

write data into non-volatile
memory (EEPROM).

n: Value determined by a station address

Table 6.7.16 Remote Register in VG7 Compatible Mode (Master -> FRENIC-VG)

Address Signal name Description Remarks
RWrn+0 | Monitored value A monitored value specified with RWwn monitor code is set.
RWm+1 | Motor speed Current motor speed is constantly set. 0 to £20000
(Nmax with £20000)

RWm+2 | Response code Response codes corresponding to RWwn+2 command code (refer

to Table 6.7.19) are set. For normal response, "0" is set. If data is

incorrect, the codes are set to a value other than "0".
RWrn+3 | Read data If the command code has normally been executed, the response

data for that command (specified by the command code) is

automatically written.

n: Value determined by a station address
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6.7 CC-Li

nk Interface Card

6.7.8.3

Table 6.7.17 Monitor Code (032 = 0)

Monitor code/command code (032 = 0) in VG7 compatible mode

9 'deys

SNOILdO
71041INOD

Code No. Description Unit Remarks
0000y No monitoring (Fixed to 0) —
0001y Output frequency 0.01 Hz In units of 0.1 Hz
0002y Output current 0.1A
0003y Output voltage 0.1V
0004y No monitoring (Fixed to 0) -
0005y Speed setting 1 t/min
0006y Operation speed 1 r/min
0007y Torque command value 0.1%
0008y DC link bus voltage 0.1V Inunits of 1 V
0009y
\ No monitoring (Fixed to 0)
000Dy
000Ey Motor output 0.01 kW In units of 0.1 kW
000Fy Operation command —
0010y Output terminate status —
0011y Torque current command value 0.1%
0012y Flux command 0.01%
0013y Position detection pulse 1 pulse Quad multiplication of built-in PG
0014y Cumulative run time (Cumulative power-ON | hr
time)
00154
\ No monitoring (Fixed to 0)
0019y

4 Detailed description on operation command

b15

b8 b7

o
\'

b0

|RST| x14 | x13 | x12 [ x11 [ xo | x8 | x7 | x6 | x5 [ x4 | x3 | x2 | x1 |REV| FwD |

Juin-00

Figure 6.7.14

4 Detailed description on output terminate status

pJen aoepolu|

b15 b8 b7 bo
[vig | v17 [ vie [vis [via[vaz [viz[vii | - [ - | - [vsa| va | v3[v2]v1]
- : Empty (Fixed to 0)
Figure 6.7.15
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Table 6.7.18 Command Code (032 = 0)

Item Code Description Remarks
number
Operation mode read Note 1 007By 0000y: Link operation (CC-Link) 0000y: ([LE]=ON, H30#0, and remote
0001y: Terminal command for external mode)
drive 0001: ([LEJ=OFF or H30=0), F02=1 and
00024: Keypad operation remote mode
0002y: (([LE]=OFF or H30=0), F02=0) or
local mode
Writing of operation mode 00FBy 0000y: Link operation (CC-Link) 0000;;: LE=ON |+ Assignment of LE to
Note 1, Note 4 0001y: Terminal command for external | 0001,;: LE=OFF terminal X gives
drive priority to the
terminal.
0 with the power
turned OFF
Reading of alarm history No.1/No.2 | 0074y Reading of history No. 1/history No.2 | L byte: History No.1, H byte: History No.2
Reading of alarm history No.3/No.4 | 00754 Reading of history No.3/history No.4 | L byte: History No.3, H byte: History No.4
Reading of alarm history No.5/No.6 | 00764 Reading of history No.5/history No.6 | L byte: History No.5, H byte: History No.6
Reading of alarm history No.7/No.8 | 0077y Reading of history No.7/history No.8 | L byte: History No.7, H byte: History No.8
Reading of speed command 006Dy Read speed command 0 to +£20000 (Max. with +£20000)
Writing of speed command 00EDy Write speed command Also accessible from remote register
Reading of function code 0000y to Read or write link Nos. 0 to 255 by the | For the link No./data format, refer to
0063y combinations with link parameter Chapter 4, Section 2 "Function Code List."
Writing of function code Note 2 0080y to extension setting.
00E3y
Reset alarm 00FDy 9696y: Reset the alarm. Only during link operation

Link parameter Read

007Fy Note 3

extension setting | write

00FFy Note 3

For selection of the area accessed by
reading/writing function codes

0000y : Link Nos. 0 to 99
0001y : Link Nos. 100 to 199
0002y : Link Nos. 200 to 255

Note 1: Link operation selection [LE] is switched by switching the operation mode from CC-Link, as follows.

Terminal X [LE] status

ON

oFF —Loi
|

Operation mode[FBy]

(0 with the power turned OFF)

1
1

| W
1
Tl 1
|

mounted

w [
Q-G LE
w/o .= | | [LE]
o —1 |M| Wo i
e o1

_——_——r——

OPC-VG1-CCL Assignment of
LE to terminal X

Figure 6.7.16 Link Operation Selection [LE] with CC-Link Used

Note 2:

Example: Function code "F03: M1 maximum speed"

Link Ne 51”

Writing a function code sets a value given by adding the offset value of 80y to the link No.

The command code for reading the function code is "51y". The function code for writing function code is "D1y", which is
obtained by adding the offset value of 80 j.

Note 3:
Note 4:

Table 6.7.19 Response Code (032=0)

In local mode, running mode cannot be changed.

With code 007F, read the extension code setting. With code 00FF, write extension code setting.

Code number Item Description
0000y Normal (No error) Command code execution normally completed
0001y Write mode error + Function code was written while the inverter was running
+ Function code was written while EEPROM was being written.
* Function code was written at the time of transmission error.
* S code was written when upper link was enabled.
* Function code was written in a mode where edition is not permitted.
0002y Function code selection error An inaccessible link No. was set.
0003y Out of setting range Set data is out of changeable range.
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6.7 CC-Link Interface Card

6.7.9
6.7.9.1

1 X mode with 1 station occupied (032 = 0)
Remote I/O signal in 1 X mode (032 = 1)

Table 6.7.20 Remote Output (Master -> FRENIC-VG)

Device No. Signal name Description
RYnO Run forward command OFF: Stop command Simultaneously turning
ON: Run forward command (counterclockwise viewed from RYHQ and RYHI'ON is
the motor axis direction) functionally equivalent
to a stop command.
RYnl Run reverse command OFF: Stop command
ON: Run reverse command (counterclockwise viewed from
the motor axis direction)
RYn2 Terminal X1 function Multiple speed (SS1/SS2/SS4/SS8) is selectable by Functions to be provided
RYn3 Terminal X2 function combinations of terminals. by factory default .are
shown at left. Setting
RYn4 Terminal X3 function terminal X function can
RYn5 Terminal X4 function change the function of
- - - - terminal X.
RYn6 Terminal X5 function A?R aI(lidbaccele{)a'tlor?/decelferatlo.n (?TI/RTZ) can be (Function code E01-E10)
RYn7 Terminal X6 function selected by combinations of terminals.
RYn8 Terminal X8 function Works as error reset (RST) when turned ON.
RYn9 Terminal X7 function Works as coast to stop command (BX) when turned ON.
(output shut down on the secondary side)
RYnA | Terminal X9 function External alarm [7~~' is generated when turned ON.
RYnB Terminal X11 function Command assigned with inverter function code E10
RYnC Monitor command Turning the monitor command (RYnC) ON specifies a monitored value for monitored
values 1 to 6, turning the "Monitoring" signal (RXnC) ON. Note 1
RYnD Speed setting command Turning the speed setting command (RYnD) ON writes the speed command (RWwn+1)
(RAM) into the inverter's volatile memory (RAM). Note 2
Upon completion of writing, the speed setting completed signal (RXnD) is turned ON.
RYnE Not used. -
RYnF Command code Turning the command code request signal (RYnF) ON executes processing
execution request corresponding to command codes specified in command codes 1 to 6. Note 3
After execution of those command codes, the "Command code execution completed"
signal (RXnF) is turned ON. If a command code execution error occurs, the response
code (RWrn+2) is set to a value other than "0".
RY(n+1)0 | Not used. Should be turned OFF.
\
RY(n+1)3
RY(n+1)4 | Terminal X12 function Command assigned with inverter function code E11
RY(n+1)5 | Terminal X13 function Command assigned with inverter function code E12
RY(n+1)6 | Terminal X14 function Command assigned with inverter function code E13
RY(n+1)7 | Not used. Should be turned OFF.
\
RY(n+1)9
RY(n+1)A | Alarm reset When an inverter alarm is generated, turning the alarm reset request flag ON resets the
request flag inverter, turning the alarm status flag (RX(n+1)A) OFF. Note 4
RY(n+1)B | Not used. Should be turned OFF.
\
RY(n+1)F

n: Value determined by a station address

Note 1: While the "Monitor command" (RYnC) is ON, the monitored values are constantly updated.

Note 2: While the "Speed setting" (RYnD) is ON, the value of speed command (RWwn+1) is constantly reflected on the speed.

Note 3: When the command execution request is switched from OFF to ON, the command code is executed only once.

Note 4: When the "Alarm reset request flag" signal (RY(n+1)A) is ON, alarm reset is constantly executed. After the release of the

alarm, this signal should therefore be turned OFF. Alarm reset can be done regardless of operation mode.
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Table 6.7.21

Remote Input (FRENIC-VG->Master)

Device No.

Signal name

Description

RXn0

Running forward

OFF: Except running in forward direction (Stopped or Rotating in reverse direction)

ON: Rotating in forward direction

RXnl Running reverse OFF: Except running in reverse direction (Stopped or Rotating in forward direction)
ON: Rotating in reverse direction

RXn2 Terminal Y1 With speed. Turned ON with (N-EX) Functions to be provided
function by factory default are

RXn3 Terminal Y2 Speed match. Turned ON with (N-AG1). shown at left. Setting

. terminal Y function can
function
change output contents.

RXn4 Terminal Y3 Arrival at speed. Turned ON with (N-AR).
function

RXn5 Terminal Y4 Speed detection 1. Turned ON with (N-DT1)
function

RXn6 Terminal Y5 Operation preparation completed. Turned ON with (RDY).
function

RXn7 Alarm relay output | Inverter's protection function is operated, and the signal is turned

ON when output stops.

RXn8 Terminal Y11 Status assigned with inverter function E20
function

RXn9 Terminal Y12 Status assigned with inverter function E21
function

RXnA Terminal Y13 Status assigned with inverter function E22
function

RXnB Terminal Y14 Status assigned with inverter function E23
function

RXnC Monitoring The "Monitoring " signal (RYnC) is turned OFF when turning the "Monitor command"

(RYnC) ON specifies a monitored value for monitored values 1 to 6. Turning the "Monitor
command" (RYnC) OFF turns this signal OFF.

RXnD Speed setting This signal is turned ON when turning the "Speed setting command" signal (RYnD) ON
completed (RAM) | writes a speed command into the inverter's volatile memory (RAM). Turning the "Speed

setting command" signal (RYnD) OFF turns the "Speed setting completed" signal (RXnD)
OFF.

RXnE Not used. -

RXnF Command code This signal is turned ON when turning the "Command code execution request" (RYnF) ON
Execution has completed the execution of processing corresponding to command codes 1 to 6. Turning
completed the "Command code execution request" (RYnF) OFF turns the "Command code execution

completed" signal (RXnF) OFF.

RX(n+1)0 | Not used. -

\

RX(n+1)9

RX(n+1)A | Alarm status This signal is turned ON when an inverter alarm (alarm other than £~ =) is generated.
flag

RX(n+1)B | Remote station This signal is turned ON when completing initial data setting places the inverter in the ready
ready status after the inverter has been powered ON or the hardware has been reset. (This signal is

used for interlocking with reading or writing from/to the master unit.) This signal is turned
OFF concurrently when the "Alarm state flag" (RX(n+1)A) is turned ON if the inverter alarm
is generated.

RX(n+1)C | Not used. -

\

RX(n+1)F

n: Value determined by a station address

Note 1: When the condition setting switch of the master unit for "Input data status of data link error station (SW4)" is set to ON,
input data from the data link error station is retained in the status just before the occurrence of the error. Note that this
remains signals, e.g., remote station ready, etc., ON even if an inverter alarm is generated.

Note 2:

If an operation command is output from the master when the instruction via communications is disabled (H30=0, 1, or [LE]

instruction OFF), the inverter does not run. However, the input signals "Speed setting completed" and "Command code
execution completed" signal are turned ON. Care must be taken for this. In addition, "I/O check" can be performed on the
keypad to confirm whether input signal is issued from the link (COM), even if the command via communications is
disabled.
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6.7 CC-Link Interface Card

6.7.9.2

Remote register signal in 1 X mode (032 = 1)

Table 6.7.22 Remote Register in 1 X Mode (Master -> FRENIC-VG)

Address Signal name Description Remarks
RWwn+0 | Monitor code 2/ Write the codes (listed in Table 6.7.24) of monitor items to be | The lower and
Monitor code 1 referred to. After that, turning the RYC ON stores the value of | upper bytes correspond
those monitor items into RWrn+0 and RWrn+1. to monitor codes 1 and 2,
respectively.
RWwn+1 | Speed command/ | Specify the speed command (for speed control) or torque 0 to £20000
torque command | command (for torque control). When the command has been set in | (Nmax with £20000 in the
*1 this register, turning RYnD ON reflects the command on the speed command, and
inverter. Completion of the reflection turns RXnD ON. 0.01%/1d in the torque
command)
Supporting of writing data
into volatile memory
(RAM) only
RWwn+2 | Command code | | Command codes (Table 6.7.25) are set to execute rewriting of
(485 No. system) | operation mode, reading of inverter function codes, writing,
reference of alarm history, alarm reset, etc. After register writing
is completed, turning RYnF ON executes the commands.
Completion of command execution turns RXnF ON.
RWwn+3 | Write data If data is to be written with RWwn+2 command code used, set the | All data can be written into
data in this register. volatile memory (RAM)
After writing the RWwn+2 command codes and setting this | only. Execute "HO2 All Save
register, turn the RYnF ON. If no write data is required, zero "0" | function”, if necessary, to
should be written. write data into non-volatile
memory (EEPROM).

n: Value determined by a station address

*1 With H41 (torque command selection) = 4 (link enabled), RWwn+1 = torque command value. With H41#4, RWwn+1 = speed

command value.

Table 6.7.23 Remote Register in 1 X Mode (Master -> FRENIC-VG)

Address Signal name Description Remarks

RWrn+0 | Monitored value 1 | When RYnC is turned ON, the monitored value specified with
monitor code 1 is output.

RWrm+1 | Monitored value 2 | When RYnC is turned ON, the monitored value specified with
monitor code 2 is output.

RWm+2 | Response code Response codes corresponding to RWwn+2 command code (refer
to Table 6.7.26) are set. For normal response, "0" is set. If data is
incorrect, the codes are set to a value other than "0".

RWrn+3 | Read data If the command code has normally been executed, the response
data for that command (specified by the command code) is
automatically written.

n: Value determined by a station address
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6.7.9.3

Monitor code/command code (032 =1 to 4)

Table 6.7.24 Monitor Code List (With 032 =1 to 4)

Code No. Monitor item Unit Remarks
00 RWr0, RWr4-7: No monitoring (Fixed to 0) o
H RWrl: Motor speed
01y Output frequency 0.01 Hz
Rating of less than 75 kW: Unit
02 Output current 0.01 A/0.1 A of 0.01
H putcu ’ ’ Rating of 75 kW or more: Unit of
0.1
03y Output voltage 0.1V
05u Speed setting 1 r/min
06y Rotating speed 1 r/min
074 Calculated torque 0.1%
08y DC link bus voltage 0.1V
094
| No monitoring (Fixed to 0) -
0Ay
0By Output current peak value 0.01 A/0.1 A Rating of less than 75 kW: Unit
- 0f 0.01
0Dy Power consumption (input power) 0.01 kW/0.1 kW Rating of 75 KW or more: Unit of
0Ey Motor output 0.01 kW/0.1 kW 0.1
OFy Operation command —
104 Output terminate status -
11y Motor load (torque current) 0.1%
12H Flux command 0.01%
13H Position pulse 1 pulse
14H Cumulative power-ON time 1 hr
15H
| No monitoring (Fixed to 0) —
16H
17H Cumulative motor 1 run time 1 hr
18H Motor load factor 0.1%
19H Input watt-hour 1 kWhr
20H Torque command 0.1%
21H Torque current command 0.1%
Rating of less than 75 kW: Unit
0f 0.01
22H Motor output 0.01 kW/0.1 kW Rating of 75 kW or more: Unit of
0.1
23H
| No monitoring (Fixed to 0) —
33H
34H PID command value 0.1%
35H PID feedback 0.1%
36H PID deviation 0.1%

Detailed description on operation command

b15

b8

b7

b0

|RST| x14 | x13 | x12 [ x11| xo | x8 | x7 | x6 [ x5 | x4 | x3 | x2 | x1 [Rev| Fwp |

Figure 6.7.17

Detailed description on output terminate status

b15 b8 b7 bo
[vig|v17 | vie [vis [via[vaz[vaz[vii | - [ - | - [vsa| va | v3[v2]v1]
- : Empty (Fixed to 0)

Figure 6.7.18
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6.7 CC-Link Interface Card

Table 6.7.25 Command Code List (With 032 =1 to 4)

Item

Code number

Description

Remarks

Reading of function code

0000y to FF63y

Reads or writes data from/to
inverter's function codes.

Inverter's function codes should be specified
in the format shown in Table 6.7.27.

Writing of function code | 0080y to FFE3y | Writes data into inverter's function Data cannot be written into function code
codes. HO1 or P02.
Reading of operation 007By 0000y: Link operation (CC-Link) 0000y: ([LE]=ON, H30#0, and remote
mode 0001y: Terminal command for mode)
external drive 0001y: ([LE]=OFF or H30=0), F02=1, and
0002;: Keypad operation remote mode
0003y: Others 0002y: (([LE]=OFF or H30=0) and F02=0)
or local mode
0003y: Others
Writing of operation 00FBy 0000y: Link operation (CC-Link) 0000y: Writing of H30=3, [LE]=ON (Note 1)
mode (Note 2) 0001;;: Terminal command for 0001y: Writing of H30=0, F02=1
external drive 0002;;: Writing of H30=0, F02=1, FO1=0
00024: Keypad operation
Alarm code 0074y Alarm content Reading of latest Lower byte: Latest alarm code
Reading of latest and last and last codes. Higher byte: Last alarm code
codes
Alarm code 0075y Alarm content Reading of 2nd last | Lower byte: 2nd last alarm code
Reading of 2nd last and and 3rd last codes. Higher byte: 3rd last alarm code
3rd last codes
Alarm code 0076y Alarm content Reading of 4th last | Lower byte: 4th last alarm code
Reading of 4th last and and 5th last codes. Higher byte: 5th last alarm code
5th last codes
Alarm code 0077y Alarm content Reading of 6th last | Lower byte: 6th last alarm code
Reading of 6th last and and 7th last codes. Higher byte: 7th last alarm code
7th last codes
Reading of speed 006Dy Reads out the speed command The allowable setting range is from 0 to
command value. (Monitoring of frequency set | +/-20000. Specify the ratio of the frequency
via CC-Link) relative to the maximum frequency (defined
Writing of speed 00EDy Write speed command by F03 in Hz) being assumed as 20000.
command
Clear 00F4y 9696y: Clears alarm history.
alarm history
Function code 00FCy 9696y: HO3=1
initialization
Inverter 00FDy 9696y: Clear alarm
reset

(Note 1) Assignment of [LE] to terminal X gives priority to [LE] via terminal X.

(Note 2) In local mode, running mode cannot be changed.

Table 6.7.26 Response Code List (With 032 =1 to 4)

Code number Item Description
00y Normal (No error) Command code execution normally completed
0ly Write mode error + Function code was written while the inverter was running
+ Function code was written while E2PROM was being written.
* Function code was written at the time of transmission error.
+ S code was written when upper link (loader etc.) was enabled.
* Function code was written in a mode where edition is not permitted.
02y Function code selection error | * Accessed to a nonexistent function code
+ Data was written to a read only function code.
03y Out of setting range Set data is out of changeable range.
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Table 6.7.27 Function Code Selection by Command Code (With 032=1 to 4)

(bit 15) (bit 0)
15|14‘13‘12‘11‘10‘9‘8 7 6|5‘4‘3‘2|1‘0
. 1 - 101 £

Identification code (table below) (1) Sver ?:ie g(l)n;c)tlgc;n (g%iet(ljgég)o w-order 2 digits)*1

*1 Even when a function code No. exceeds 99 (example: E101, etc.) is specified, set low order 2 digits.
(Example: the code No. is E101 -> Identification of function code "E1": 1Eh, function code No.: 01h)

Function code Type Code Group name Remarks
00h Fundamental function
EO1 to E99 01lh Terminal functions
El E100 to E199 1Eh
02h Control function

P 03h Motor parameter M1

H HOI to H99 04h High performance function
H1 H100 to H199 1Fh
H2 H200 to H299 20h

A A0l to A99 05h Motor parameters M2 and M3
Al A100 to A199 24h

o 001 to 099 06h Option function

ol 0100 to 0199 25h

S 07h Communication command function

M MO1 to M99 08h Communication monitor function Read only
Ml M100 to M199 2%h
M2 M200 to M299 2Ah

L 0%h Elevator function

U U01 to U99 0Bh User function
Ul U101 to U199 27h

SF 28h Safety function Read only

Function code selection by command codes

+ Example 1: When reading of M126 "Cumulative M1 motor run time" is selected,

identification code M1->29h, function code No. 26->1Ah, write/read bit -> 0 => command code = 291Ah

Identification code

= Example 2: SO8 "Acceleration time" is specified by writing it
S->07h, function code No. 7 -> 07h, read/write bit -> 1 [1 Command code = 0787h
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6.7 CC-Link Interface Card

6.7.10 2 X mode with 1 station occupied (032 = 2)

6.7.10.1

032=1

6.7.10.2

Remote /O signal in 2 X mode (032 = 2)

Same as the case of 1 X mode with 1 station occupied

Remote register signal in 2 X mode (032 = 2)

Table 6.7.28 Remote Register in 2 X Mode (Master -> FRENIC-VG)

Address Signal name Description Remarks
RWwn+0 | Monitor code 2/ Write the codes (listed in Table 6.7.24) of monitor items to | The lower and
Monitor code 1 be referred to. After that, turning the RYC ON stores the upper bytes correspond
value of those monitor items into RWrn+0 and RWrn+1. to monitor codes 1 and 2,
respectively.
RWwn+1 | Speed command/ | Specify the speed command (for speed control) or torque 0 to £20000
torque command*1 | command (for torque control). When the command has (Nmax with +£20000 in the speed
been set in this register, turning RYnD ON reflects the command, and 0.01%/1d in the
command on the inverter. Completion of the reflection torque command)
turns RXnD ON. Supporting of writing data into
volatile memory (RAM) only
RWwn+2 | Command code I | Command codes (Table 6.7.25) are set to execute rewriting
(485 No. system) | of operation mode, reading of inverter function codes,
writing, reference of alarm history, alarm reset, etc. After
register writing is completed, turning RYnF ON executes
the commands. Completion of command execution turns
RXnF ON.
RWwn+3 | Write data If data is to be written with RWwn+2 command code used, | All data can be written into
set the data in this register. volatile memory (RAM) only.
After writing the RWwn+2 command codes and setting this Execute "HO2 All Save fuI}ction”,
register, turn the RYnF ON. If no write data is required, 1fnecessa‘ry, to write data into
zero "0" should be written. non-volatile memory (EEPROM).
RWwn+4 | Monitor code 3 Specify the code (listed in Table 6. 7.24) of monitor item to
RWwnts | Monitor code 4 be referred to. After‘ that,.tummg the RYnC ON stores the
data of the monitor item into the RWrn+o.
RWwn+6 | Monitor code 5 (o denotes any of the corresponding register numbers 4 to
RWwn+7 | Monitor code 6 7)

n: Value determined by a station address

*1 With H41 (torque command selection) = 4 (link enabled), RWwn+1 = torque command value. With H41#4, RWwn+1 = speed

command value.

Table 6.7.29 Remote Register in 2 X Mode (FRENIC-VG->Master)

Address Signal name Description Remarks
RWmn+0 | Monitored value 1 | When RYnC is turned ON, the monitored value specified
with monitor code 1 is output.
RWm+1 | Monitored value 2 | When RYnC is turned ON, the monitored value specified
with monitor code 2 is output.
RWrn+2 | Response code Response codes corresponding to RWwn+2 command code
(refer to Table 6.7.26) are set. For normal response, "0" is set.
If data is incorrect, the codes are set to a value other than "0".
RWrn+3 | Read data If the command code has normally been executed, the
response data for that command (specified by the command
code) is automatically written.
RWrmn+4 | Monitored value 3 | Outputs data of the monitor items specified with monitor Available with 2 X setting
RWimt5 | Monitored value 4 codes 3 to 6 when RYnC is ON.
RWrm+6 | Monitored value 5
RWrm+7 | Monitored value 6

n: Value determined by a station address
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6.7.11
6.7.11.1

032=1

6.7.11.2

4 X mode with 1 station occupied (032 = 3)
Remote /O signal in 4 X mode (032 = 3)

Same as the case of 1 X mode with 1 station occupied

Remote register signal in 4 X mode (032 = 3)

Table 6.7.30 Remote Register in 4 X Mode (Master -> FRENIC-VG)

Address Signal name Description Remarks
RWwn+0 | Monitor code 2/ Specify the codes (listed in Table 6.7.24) of monitor items to be | The lower and
Monitor code 1 referred to. After that, turning the RYnC ON stores the value of | upper bytes correspond
those monitor items into RWrn+0 and RWrn+1. to monitor codes 1 and 2,
respectively.
RWwn+1 | Speed command Specify the speed command (for speed control) or torque 0 to £20000
command (for torque control). When the command has been set (Nmax with £20000)
%n this register, tu@ing RYnD ON .reﬂects the command on the Supporting of writing data
inverter. Completion of the reflection turns RXnD ON. into volatile memory
(RAM) only
RWwn+2 | Command code 1 | Command codes (Table 6.7.25) are set to execute rewriting of
(485 No. system) | operation mode, reading of inverter function codes, writing,
reference of alarm history, alarm reset, etc. After register writing
is completed, turning RYnF ON executes the commands.
Completion of command execution turns RXnF ON.
RWwn+3 | Write data If data is to be written with RWwn+2 command code used, set the | All data can be written into
data in this register. volatile memory (RAM)
After writing the RWwn+2 command codes and setting this | OnlY: _EXGCW "HO2 All Save
register, turn the RYnF ON. If no write data is required, zero "0" | function”, if necessary, to
should be written. write data into non-volatile
memory (EEPROM).
RWwn+4 | Monitor code 3 Specify the code (refer to Table 6.7.24) of monitor item to be
RWwnts | Monitor code 4 refer-red Fo. A1.’ter that, turning the RYnC ON stores the data of the
monitor item into the RWrn+o.
RWwn+6 | Monitor code 5 (o denotes any of the corresponding register numbers 4 to 7.)
RWwn+7 | Monitor code 6
RWwn+8 | Alarm history Specify an alarm code to be read by writing 0000, 0100, 0200, Latest: 0000
0300, 0400, 0500, 0600, 0700, 0800, 0900, or 0A00 into Last: 0100
RWwn+8, corresponding to the latest, 2nd last, 3rd last, 4th last, | 2nd last: 0200
5th last, 6th last, 7th last, 8th last, 9th last, or 10th last error, !
respectively. 7th last: 0700
(Don't care for the lower 8 bits.) 8th last: 0800
The content of the specified alarm code and its related 9th}:i5t 9900
information are stored in RWr+8, 9, A, B, and C. 10th last: 0A00
For 0Bxx or later, the alarm codes are responses fixed to 0000.
RWwn+9 | Not used. Should be set to 0000h.
|
RWwn+B
RWwn+C | Torque command | Specify the torque command. When the command has been set in
value this register, turning RYnD ON reflects the command on the
inverter. Completion of the reflection turns RXnD ON.
RWwn+D | Not used. Should be set to 0000h.
|
RWwn+F

n: Value determined by a station address
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6.7 CC-Link Interface Card

Table 6.7.31 Remote Register in 4 X Mode (FRENIC-VG->Master)
Address Signal name Description Remarks
RWrn+0 | Monitored value 1 | When RYnC is turned ON, the monitored value specified with
monitor code 1 is output.
RWm+1 | Monitored value 2 | When RYnC is turned ON, the monitored value specified with
monitor code 2 is output.
RWrn+2 | Response code Response codes corresponding to RWwn+2 command code (refer
to Table 6.7.26) are set. For normal response, "0" is set. If data is
incorrect, the codes are set to a value other than "0".
RWrn+3 | Read data If the command code has normally been executed, the response
data for that command (specified by the command code) is
automatically written.
RWmm+4 | Monitored value 3 | Outputs data of the monitor items specified with monitor codes 3
RWrn+5 | Monitored value 4 to 6 when RYnC is ON.
RWrm+6 | Monitored value 5
RWm+7 | Monitored value 6
RWrmn+8 | Alarm code The content of the alarm code specified in RWwn+8 is For the alarm code, refer to
automatically written into the lower 8 bits of RWrn+8. The upper | Chapter 4, Section 4.2.4.2,
8 bits of RWwn+8 will be echoed back into the upper 8 bits of Type [14].
RWrn+8.
RWrn+9 | Motor speed at the | The motor speed with the alarm, specified with RWwn+8, 0 to £20000
time of latest generated is stored. For alarms other than the latest one, response | (Nmax with £20000)
alarm is given with "0". Supported only for the latest
alarm.
RWrn+A | Output current at | This register stores the output current applied at the occurrence Rating of less than 75 kW:
the time of latest time of the alarm specified in RWwn+8. "0" is written except for | Unit of 0.01 A
alarm. the latest alarm. Rating of 75 kW or more:
Unit of 0.1 A
RWm+B | Output voltage at | This register stores the output voltage applied at the occurrence Unit of 0.1 V. "0" except for
the time of latest | time of the alarm specified in RWwn+8. "0" is written except for | the latest alarm.
alarm. the latest alarm.
RWrn+C | Cumulative This register stores the cumulative power-ON time elapsed until | Unit: 1 h
power-ON time at | the occurrence time of the alarm specified in RWwn+8. "0" is
the latest alarm written except for the latest alarm.
occurrence
RWm+D | Not used. -
|
RWrn+F

n: Value determined by a station address
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6.7.12 8 X mode with 1 station occupied (032 = 4)

6.7.12.1

032=1

6.7.12.2

Remote I/O signal in 8 X mode (032 = 4)

Same as the case of 1 X mode with 1 station occupied

Remote register signal in 8 X mode (032 = 4)

Table 6.7.32 Remote Register Signal in 8 X Mode (Master -> FRENIC-VG)
Address Signal name Description Remarks
RWwn+0 | Monitor code 2/ Specify the codes (listed in Table 6.7.24) of monitor items to be | The lower and
Monitor code 1 referred to. After that, turning the RYnC ON stores the value of | upper bytes correspond
those monitor items into RWrn+0 and RWrn+1. to monitor codes 1 and 2,
respectively.
RWwn+1 | Speed command Specify the speed command (for speed control) or torque 0 to £20000
command (for torque control). When the command has been set | (Nmax with £20000)
in this register, turning RYnD ON reflects the command on the Supporting of writing data
inverter. Completion of the reflection turns RXnD ON. into volatile memory
(RAM) only
RWwn+2 | Command code 1 Command codes (Table 6.7.25) are set to execute rewriting of
(485 No. system) operation mode, reading of inverter function codes, writing,
reference of alarm history, alarm reset, etc. After register
writing is completed, turning RYnF ON executes the
commands. Completion of command execution turns RXnF
ON.
RWwn+3 | Write data If data is to be written with RWwn+2 command code used, set | All data can be written into
the data in this register. volatile memory (RAM)
After writing the RWwn+2 command codes and setting this | Only. EXGCW@ "HO2 All Save
register, turn the RYnF ON. If no write data is required, zero | function”, if necessary, to
10" should be written. write data into non-volatile
memory (EEPROM).
RWwn+4 | Monitor code 3 Specify the code (refer to Table 6.7.24) of monitor item to be
RWwnt5 | Monitor code 4 referred .tOA After 'that, turning the RYnC ON stores the data of
the monitor item into the RWrn+ao.
RWwn+6 | Monitor code 5 ("o denotes any of the corresponding register numbers 4 to 7.)
RWwn+7 | Monitor code 6
RWwn+8 | Alarm history Specify an alarm code to be read by writing 0000, 0100, 0200, | Latest: 0000
0300, 0400, 0500, 0600, 0700, 0800, 0900, or 0A00 into Last: 0100
RWwn+8, corresponding to the latest, 2nd last, 3rd last, 4th 2nd last: 0200
last, 5th last, 6th last, 7th last, 8th last, 9th last, or 10th last !
error, respectively. 7th last: 0700
(Don't care for the lower 8 bits.) 8th last: 0800
The content of the specified alarm code and its related 9th last: 0900
. . . 10th last: 0A00
information are stored in RWrn+8, 9, A, B, and C.
For 0Bxx or later, the alarm codes are responses fixed to 0000.
RWwn+9 | Not used. Should be set to 0000h.
|
RWwn+B
RWwn+C | Torque command | Specify the torque command. When the command has been set
value in this register, turning RYnD ON reflects the command on the
inverter. Completion of the reflection turns RXnD ON.
RWwn+D | Not used. Should be set to 0000h.
|
RWwn+F
RWwn+10 | Command code 2 Use these registers in the same way as RWwn+2. After writing
into these registers, turning the RYnF ON executes these
command codes in the order of RWwn+2, 10, 12, 14, 16, and
18. Upon completion of execution of RWwn+18, the RXnF is
turned ON. To nullify the execution of RWwn+10 to 18, FFFFy
should be written into these registers.
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6.7 CC-Link Interface Card

Address Signal name Description Remarks

RWwn+11 | Write data 2 If data is to be written with RWwn+10, 12, 14, 16, and 18
command codes used, set the data in this register. RWwn+10,
12, 14, 16, and 18 correspond to 11, 13, 15, 17, and 19,
respectively. Set the register corresponding to the command
codes of RWwn+10, 12, 14, 16, and 18, and then turn RYnF
ON. If write codes are unnecessary, "0" should be written.

RWwn+12 | Command code 3 Same as command code 2

RWwn+13 | Write data 3 Same as write data 2

RWwn+14 | Command code 4 Same as command code 2

RWwn+15 | Write data 4 Same as write data 2

RWwn+16 | Command code 5 Same as command code 2

RWwn+17 | Write data 5 Same as write data 2

RWwn+18 | Command code 6 Same as command code 2

RWwn+19 | Write data 6 Same as write data 2

RWwn+1A | Not used. Should be set to 0000h.

|
RWwn+1F

n: Value determined by a station address

Table 6.7.33 Remote Register in 8 X Mode (FRENIC-VG->Master)

Address Signal name Description Remarks
RWm+0 | Monitored value 1 | When RYnC is turned ON, the monitored value specified with
monitor code 1 is output.
RWrm+1 | Monitored value 2 | When RYnC is turned ON, the monitored value specified with
monitor code 2 is output.
RWrn+2 | Response code Response codes corresponding to RWwn+2 command code
(refer to Table 6.7.26) are set. For normal response, "0" is set. If
data is incorrect, the codes are set to a value other than "0".
RWrn+3 | Read data If the command code has normally been executed, the response
data for that command (specified by the command code) is
automatically written.
RWm+4 | Monitored value 3 | Outputs data of the monitor items specified with monitor codes
RWrn+5 | Monitored value 4 3 10 6 when RYnC is ON.
RWrm+6 | Monitored value 5
RWrn+7 | Monitored value 6
RWrn+8 | Alarm code The content of the alarm code specified in RWwn+8 is For the alarm code, refer to
automatically written into the lower 8 bits of RWrn+8. The Chapter 4, Section 4.2.4.2,
upper 8 bits of RWwn+8 will be echoed back into the upper 8 Type [14].
bits of RWrn+8.
RWm+9 | Motor speed at the | The motor speed with the alarm, specified with RWwn+38, 0 to £20000
time of latest alarm | generated is stored. For alarms other than the latest one, (Nmax with £20000)
response is given with "0". Supported only for
the latest alarm.
RWm+A | Output current at This register stores the output current applied at the occurrence | Rating of less than 75 kW:
the time of latest time of the alarm specified in RWwn+8. "0" is written except Unit of 0.01 A
alarm. for the latest alarm. Rating of 75 kW or more:
Unit of 0.1 A
RWrn+B | Output voltage at This register stores the output voltage applied at the occurrence | Unit of 0.1 V. "0" except for
the time of latest time of the alarm specified in RWwn+8. "0" is written except the latest alarm.
alarm. for the latest alarm.
RWrn+C | Cumulative This register stores the cumulative power-ON time elapsed until | Unit: 1 h
power-ON time at | the occurrence time of the alarm specified in RWwn+8. "0" is
the latest alarm written except for the latest alarm.
occurrence
RWm+D | Not used. - -
\
RWrn+F
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Address

Signal name

Description

Remarks

RWwn+10

Response code 2

Turning the RYnF ON stores the response code (Table 6.7.26)
corresponding to the command code specified in RWwn+10,
12, 14, 16, and 18. If the command code has normally been
executed, zero (0) is automatically written; if any error has
occurred during processing of the command code, any value
other than zero is written.

Enabled with 8X setting

RWwn+11 | Read data 2 If the command code specified in RWw10, 12, 14, 16, or 18 has
normally been executed, the response data for that command
code is automatically written.

RWwn+12 | Response code 3 Same as command code 2

RWwn+13 | Read data 3 Same as write data 2

RWwn+14 | Response code 4 Same as command code 2

RWwn+15 | Read data 4 Same as write data 2

RWwn+16 | Response code 5 Same as command code 2

RWwn+17 | Read data 5 Same as write data 2

RWwn+18 | Response code 6 Same as command code 2

RWwn+19 | Read data 6 Same as write data 2

RWwn+1A | Not used. -

RWWI]"FIF

n: Value determined by a station address
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6.7 CC-Link Interface Card

6.7.13 Link function

The availability (REM/LOC/COM) of the command data (S area) is switched by function code H30 "Link
operation" and X function "24: link operation selection [LE]". Be familiar with this together with the
control block (refer to Chapter 4).

Writing the standard function codes (F, E, C, P, H, A, o, U, and L) from a link is controlled by function
code H29 "link function code protection” and X function "23: link edition permission command

[WE-LK]". Be familiar with this together with the control block (refer to Chapter 4).

6.7.13.1 Link command permission selection

Performing the operation of the inverter via CC-Link requires switching of the mode to the link command

permission mode to select a command (other than 0) via communications by function code H30 "Link

operation". (The system configuration is so flexible that switching a value selected for "link operation", 9
Q
for example, can select an operation command on the terminal block and a speed command through T
. . [=}]
communications).
(O @)
Table 6.7.34 TO
4=
_|
Condition Mode Cz) 8
Command code FBy (Operation Link command permission » -
Not assigned mode) =0 mode
Assignment status of 24: link (Factory default) | command code FBy (Operation Link command no permission
operation selection [LE] to function mode) = 1.2 mode
codes EO1 to E13 "X function When applicable terminal X is ON Link command permission
selection” mode
Assigned
When applicable terminal X is OFF | Link command no permission
mode
Table 6.7.35
§ e
Link command permission mode Link command no permission mode % cu-'_)
H30 setting Command data Operation command Command data Operation command b ;_
(S01 to S05, SO8 to S17) (S06) (S01 to S05, S08 to S17) (S06) g
0 X x x o
(o}
1 o x X
2 X o X
3 o o X

O: Command enabled via communications, X: Command disabled via communications (operated by the command from terminal

block or keypad)

Note 1: S code (command data/operation data) can be written even in the link command no permission status.

Note 2: Writing data into function code SO8 "Acceleration time"/S09 "Deceleration time" is independent of link command
permission mode and function code H30 "link operation". The data is always overwritten into function code FO7/F08

"acceleration/deceleration time".
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6.7.13.2 Link edition permission selection

Confirmation (reading) of function codes via CC-Link is always enabled. For changing (writing) function
codes, however, function code H29 "link function code protection" must be write-enabled (=0) in the link

edition permission mode. (It is put in "link edition permission mode" by factory default.)

Table 6.7.36

Condition Mode

Assignment status of 23: link edition Not assigned (Factory default) Link edition permission mode

permission command [WE-LK] to When applicable terminal X is ON Link edition permission mode
function codes E01 to E13 "X

. - Assigned When applicable terminal X is OFF | Link edition no permission
function selection
mode
Table 6.7.37
H29 setting Link edition permission mode Link edition no permission mode
0 o x
1 X x

O: Function codes (F, E, C, P, H, A, o, L, and U) are write-enabled, X: Function codes are write-disabled

Note 1: Wiring into S codes (command data, operation data, etc.) is always enabled regardless of this function.
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6.7 CC-Link Interface Card

6.7.14 Setting-up procedure

The following flow shows the initial setting-up procedure for the CC-Link option, using the procedure

given in this chapter.

Acceptance inspection

v

Mount option

'

Connect cables

v

Set the switches (RSW1 to 3)

v

Turn ON the inverter power

v

Configure function codes H29, H30, 030 to 032

9 'deys
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(Preparation completD

Now the inverter is ready to run via CC-Link.

o
\'

After the CC-Link master becomes ready, run the master to operate the inverter via CC-Link.

Juin-00

6.7.15 Application program examples
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6.7.15.1 System configuration

Station address 1 Station address 2

VG7S

<
e

Power CPU CC-Link Input unit
supply Qo2CPU master unit Qx40

|
QJ61BT11IN
Q61P-Al X20-X2F [ ©
X00 - X1F
|
|

OPC-VG1-CCL
OPC-VG7-CCL

Y00 - Y1F

t—r——_—,—,—,—,e—,e—eee e —_——— — — 4 * Installation of termination register
* Installation of termination register CC-Link dedicated cable between DA and DB in the master unit

between DA and DB in the master unit

Figure 6.7.19 System Configuration

6.7.15.2 Master unit outline

This section outlines the CC-Link master unit necessary for execution of application program examples. For
details, refer to Mitsubishi Electric CC-Link System Master Local Unit user's manual (volume on details).
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6.8 17-bit High Resolution ABS Interface Card
OPC-VG1-SPGT

6.8.1 Product overview

This option allows the FRENIC-VG to interface with the 17-bit, high-resolution
ABS encoder manufactured by Tamagawa Seiki Co., Ltd.
(1) 17-bit, high-resolution ABS interface card

Available for induction motor/synchronous motor control PG serial interface
(speed/position feedback)

Available for machine axis serial PG interface (position feedback) (available in the
near future)

For the connectable PG format, refer to Table 6.8.1.

(2) Pulse frequency dividing output

Feedback signals from serial encoder are frequency-divided to output pulse signals.

ACAUTION

+ This option and some of other options cannot be mounted at the same time. If this option is combined with an
option that cannot be mounted at the same time, operation procedure error £~/ is output.

6.8.2 Model and specifications
6.8.2.1 Model

Model content: OPC-VG1-SPGT

VG1: FRENIC-VG inverter
SPGT: 17-bit, high-resolution serial encoder interface
option

Accessories

Three spacers
Terminating resistance (220 Q, 1/4 W)

ACAUTION

* Do not use the product that is damaged or lacking parts.

Doing so could cause injury or damage.
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6.8 17-bit High Resolution ABS Interface Card

6.8.2.2 Specifications

Table 6.8.1 Hardware Specifications

Item Specifications

17-bit, high-resolution ABS encoder manufactured by Tamagawa Seiki Co., Ltd.
TS5667N253/TS5667N650

TS5667N253: 3,000 r/min
TS5667N650: 1,500 r/min

Applicable PG model

Allowable revolution speed

Power is supplied from this option board to PG.

Power supply for PG . .
Voltage: 5V £ 5 %, and current: 70 mA, Typ. (during normal operation)

60 m max.
Wire is short when the voltage drop is high.
The following distribution cables have been prepared, but are arranged separately.
WSC-PO6P05-W (5 m)
WSC-P06P10-W (10 m)
WSC-P0O6P15-W (15 m)
WSC-P06P20-W (20 m)
If a cable required is longer than 20 m, contact us separately.
If the cable is longer than 50 m, the attached terminating resistance must be installed.

Allowable wire
length/connection

9 'deys

Power supply for option The power is supplied from the PCB of the main unit (15 V).
board Connect the power harness to CN12 of the main unit.

5V Linedriver A-/B-phase signal output (FA+/-, FB+/-)

Signals obtained by frequency-dividing 17-bit serial data are output. Maximum frequency of
1 MHz.

Note that the frequency dividing rate is "function code E109/E110".

Pulse frequency dividing * Calculation example of output frequency

output (E109=1000, E110=32767, P28=32768, Serial PG installation axis frequency = 25 Hz)
When a 17-bit serial encoder is used, the pulse resolution (P28) is "17 bits + 4-multiplied =
32768".

Pulse output (Hz) = (E109/E110) x 25 (Hz) x P28

(1000/32767) x 25(Hz) x 32768 = 25.001 kHz (A-/B-phase output)

SNOILdO
71041INOD
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Table 6.8.2

Software Specifications

Item

Specifications

Motor drive control

For induction motor: Vector control with speed sensor
Function codes P01, A0O1, and A101, "Drive control selection" ="0"

For synchronous motor: Vector control with speed sensor
Function codes P01, A0O1, and A101, "Drive control selection" ="3"

Speed control

Speed control range

1:1500 (minimum speed: Base speed, 1 to 1500 r/min when converted with
4P)

1:6 (Constant torque area: constant output area, with induction motor)

May not be achieved in a synchronous motor due to electric characteristics of
the motor.

Speed control accuracy

Analog setting: £0.1% of maximum speed
Digital setting: £0.005% of maximum speed

Position control

(pulse train synchronous
operation)

(available soon)

Position response

10 Hz
Response is adjusted with APR gain and ASR gain.

Position precision

Within encoder £2 bits (At the time of steady state/ transition, F/F gain =
setting of 1.0)

With F/F gain #1.0, steady state/transition deviation occurs.

Lock precision

Within encoder + 2 bits, 150% is allowed for resistance torque.

Serial encoder interface
function

With the motor
integrated/
directly connected

Specity function codes P01, A01, and A101 with "Drive control selection" =
"0 (induction motor)" or "3 (synchronous motor)" are set. When the SPGT
option is mounted, SPGT pulse train fed back is automatically selected to
disable the integrated PG input PA/PB terminal.

For machine axis pulse
feedback

(available in the near

The machine axis position can be controlled with signals from serial PG
mounted in the machine axis.

The motor requires an independent PG to detect motor speed/position.

future)
Serial PG dedicated Mounting this option adds the following protection functions to the standard
lerla edicate functions in connection with the interface with PG.
alarm - -
Encoder error (5~ /), encoder communication error (57 )
Synchronous operation system
Position control Control The straight line posmo'n control system should be constructed on the
dedicated function UPAC or SX (PLC) side.
(available soon) Monitor 1-rotation data (17 bits), multi-rotation data (16 bits)

1/O terminal function

X function selection/Y function selection
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6.8 17-bit High Resolution ABS Interface Card

6.8.3 External dimension drawing

\ CN6

CEm /
°°°°°°°°°°°°°°° =]

--------

Battery

|
iE (Option: Is used for
position control.)

Frequency
dividing output
signal terminal

(CN5)
\ @

116.5

@

0
9 'deyd

:ZRIIALE )

1o

~ E

CN7(FG)

SNOILdO
71041INOD

Serial PG Wiring Connector (CN3)

Figure 6.8.1 Card Outline Drawing
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6.8.4 Connection

Refer to 6.1.4 "Installing internal options (OPC-VG1-00)", and then perform wiring and connecting wires.

This option should be mounted at port B (CN2).

AWARNING

+ Incorrect handling in connecting job could cause an accident such as electric shock or fire. Qualified
electricians should carry out connecting wires. If connecting wires, for example, after the power is turned ON
requires any touching of an electric circuit, turn OFF (open) the breaker on the power supply side to prevent
electric shock.

+ Since the smoothing condenser has been charged although the breaker is turned OFF (open), touching an
electric circuit causes an electric shock. Confirm, with a tester, etc., that the charge lamp (CHARGE) of the
inverter is turned OFF and the DC voltage of the inverter has been reduced to the safety voltage.

ACAUTION

+ Do not use the product that is damaged or lacking parts. Doing so could cause injury or damage.

+ Incorrect handling in installation/removal could result in a broken produce.

6.8.4.1 Connector and terminal specifications

Connector specifications for serial encoder wiring

- Model : 53984-0671 (Molex) (IEEE1394)

Pin No. | Signal name

Function

1 P5 5V power supply

2 M GND

3 BAT+ Battery output (+)

4 BAT- Battery output (-)

5 SIG- Serial communication (-)
6 SIG+ Serial communication (+)

Frequency output signal terminal
Applicable wire: AWG24-18 (0.25 to 0.75 mm?)
Tightening torque: 0.22 to 0.25 N*m

Pin No. | Signal name

Function

1 FA+ A-phase differential output (+)

2 FA- A-phase differential output (-)

3 FB+ B-phase differential output (+)

4 FB- B-phase differential output (-)
FG terminal

Recommended wire size: 1.25 mm?

Tightening torque: 0.7 N+m
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Frequency
Serial PG wir dividing output
eria wiring signal terminal
connector (CN3) (CN5)
N FG connection

terminal (CN7)
—

Figure 6.8.2 Connector Layout

5-7 mm
<>

—

Figure 6.8.3 Wire Tip Treatment
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6.8 17-bit High Resolution ABS Interface Card

6.8.4.2 Basic connection diagram

When motor-integrated or directly-connected high resolution serial encoder is used to perform control

s}

=

O-phase reactor for radio
FRENIC-YG noise reduction
(Optian)
— Sl 1 /R L I
Main power supply Y y '
3-phase power — dLzE  pype (%) @
ot i L3/ T r s
5060 Hz —= J [9) I;I (a) 7
D-phase reactor for radio
noise reduction CHE
(Option) CNE
trs] o e =
2 ! | |
(H3 — ;
[BAT+] o .' : :
teat-1 od . ! !
|
[sig-1 of — .
= I3 ) i
= [516+] "
[#a e e e e e e e o - - £
1
o
=
Py
[=
L=l
E
(0
Figure 6.8.4

HOTOR

When high resolution serial encoder mounted in the machine axis is used to perform control (available

soon)

0-phase reactor for

Main power supply =

MACHINE

3-phase power supply —=

50/60 Hz —=

FRENIC-VG radio noise reduction
(Option)
A OLIR cLNa
oL2/s o
W
w, ©L3/T © -,
O-phase reactor for [PGP] Vi Sinknininbniintuiuinie
radio noise reduction [PGM] / \‘
f —
(Option) o1z [PA] p——

CN6 |J_—| CN3

Gear

0PC-VG1-SPGT

Figure 6.8.5

Termir;é-t'ing
resistance
Note 1

Note 1: If the cable is longer than 50 m, install the supplied terminating resistance (220 Q, 1/4 W) between the encoder terminal SD

and the SD terminal.
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When frequency dividing output pulse of the master axis is used for synchronous operation as a pulse

command (available soon)

Analog [12] FRENIC-VG Pulse command FRENIC-VG
Multi-speed command, and w___
other speed commands Sending FArg v papa N Receiv
o _ H [ . in
Giaut SPGT iy i O DF;A PG (PR) airout
¢ [FAIFB]  g. ‘“' ~3»d:ps  option +
--------- I } PGP Other speed
Fosy T = PaM Postion clommands
[SYC]Orrerewefrevssssmeiitrechees [ spoca [SYC]
E control control <€
SPGT SPGT

Synchronous
operation

Figure 6.8.6
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6.8 17-bit High Resolution ABS Interface Card

6.8.5 Function code

AWARNING

+ Configuring the function codes wrongly may lead to dangerous conditions. When data has been set or written,
be sure to confirm the data again.

Failure to observe this precaution could cause an accident.

Mounting this option board can perform driving in combinations with the induction motor or synchronous

motor. In addition, position control can be done. Function code settings in each condition are as follows.

Table 6.8.3
. Position control Setting function code
Serial encoder . .
Motor . lati i (available in the near
mnstallation position future) PO1,A01,A101 009, A59, A159 005
O
Motor No - =
(including 1-to-1 3
. : : Yes - :
machine axis
Induction ) 0 ) o)
motor Machine axis
(Motor with standard Yes 2 % 8
PG) =
_|
Motor No 6 - czj )
(including 1-to-1 %) |Q
Synchronous machine axis) Yes 3 6 -
motor
Machine axis
. Y 2 2
(Motor with PMPG) e Oto
Note: "-" indicates setting is unnecessary (optional).
6.8.5.1 Function codes related to motor control

Motor parameters must be set according to the motor (M1 to 3) in use. For details, refer to the explanation

on P code and A code in Chapter 4. % 3
22=3

(1) For induction motor ZI
2a

Set P28 (with M1 selected), A30 (with M2 selected), and A130 (with M3 selected) according to the § ;
maximum speed of the motor. ®) §
2E

=

=}

(2) For synchronous motor

With the following contents, set the codes.

Motor parameter (supports the synchronous motor)
Magnetic pole position adjustment of synchronous motor
* Inverter's function codes
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For magnetic pole position adjustment of synchronous motor

When the card is combined with a motor for the first time after the purchase to drive a synchronous motor,
the confirmation, adjustment and setting of the magnetic pole position are required. (Settings differ

depending on the motor.)

Set the magnetic pole position offset value of the applicable motor, or confirm and adjust the magnetic
pole position according to the following procedure. (If the values described in the test report have been

set, confirm the position according to the following procedure,)

If the card was already combined for operation after it had been purchased, if PG is installed later, or if
replacement of PG is required, the confirmation, adjustment and setting must be performed without fail.

ACAUTION

+ The adjustment of magnetic pole position must observe the following.

+ If the operation is for the first time after the purchase or after the replacement of the motor, PG, or inverter unit,
the adjustment must be performed without fail.

+ If the operation is performed without adjusting the magnetic pole position (010, A60, A160) or when settings
significantly deviate from true values, operation in opposite direction or runaway may occur in the worst cases.

Failure to observe this precaution could cause an accident.

Failure to observe this precaution could cause injury.

@ Pre-setting of parameters

E69 (Aol assignment) : 26 (U-phase voltage)
E70 (Ao2 assignment) : 39 (SMP)
E84 (Aol-5 filter setting) : 0.000s (Filter cancel)

€ Rotating the motor manually, confirm that the position relationships between Aol and Ao2 waveforms

are as shown below.

If waveform is significantly broken, adjust the value of 010 (with M1 selected), A60 (with M2
selected), or A160 (with M3 selected) to achieve the relationships shown in Figure 6.8.7.

Running forward Running reverse
A
Ao Ao
(InJuctive - ~—> Time (Indu]ctive > > Time
voltage) : : voltage) : :
A .
Ao Ao
2 g
(Magnetic pole (Magnefic pole
position) » Time position) » Time
— -
When the setting of 010 is made larger When the setting of 010 is made smaller
e
When the setting of 010 is made smaller When the setting of 010 is made larger

Figure 6.8.7 Adjustment of Magnetic Pole Position
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6.8 17-bit High Resolution ABS Interface Card

Inverter's function codes

009 M1 ABS signal input definition
A59 M2 ABS signal input definition
A159 M3 ABS signal input definition

Function code for synchronous motor. It selects an interface system for encoder ABS signal.

1. —A B'S D E: F
2 —'A:B S8 D E F
8 — A B S D E F
Setting range 0: 1 bit (terminal; FO) Z-phase interface (available in the near future)

l: 3 bits (Terminal; FO, F1, F2) U-/V-/W-phase interface
2: 4 bits (Terminal; FO, F1, F2, F3) Gray code interface

3-5:  Not used.

6: SPGT 17-bit serial interface

7-16: Not used.

o10 M1 magnetic pole position offset
A60 M2 magnetic pole position offset
A160 M3 magnetic pole position offset

Function code for synchronous motor. It defines the offset to encoder reference position and actual motor

magnetic pole position.

1. —18 M O F S
2 — S M O F S
3 —SIM O F S

Setting range: 0.0 to 359.9/0 to 359.9° CCW direction

Enter the value described in the test report of the applicable motor or make adjustments according to the

magnetic pole position adjustment procedure.

o11 M1 salient pole ratio (%Xq, %Xd)
A61 M2 salient pole ratio (%Xq, %Xd)
A161 M3 salient pole ratio (%Xq, %Xd)

Function code for synchronous motor. It uses a q-axis/d-axis ratio to set a difference in reactance given by

the difference in magnetic resistance between the q-axis and the d-axis of the [IPM motor.

1. — X /7 X d
2 — X /X d
3 —iX 7 X

Setting range: 1.000 to 5.000

The value must be calculated based on the setting of each motor. If the value is unknown, contact us. For

the SPM motor, it should be set to 1.000.

6-197
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6.8.6 Protective functions

6.8.6.1 Alarm display list

Mounting this option card adds the standard protection functions as well as the following protection

functions.
Related
Item Content Displa
play code

Encoder error 1 ABS encoder position detection data error. (Serial communications are carried | 55 /

out normally.)

As an alarm release method, resupply the power.
Encoder The operation is performed when serial communications with the ABS EL

communications error | encoder cannot be established.

The operation is performed when communications cannot be established
between the option card and the inverter.

error mounted.

the operation.

Operation procedure The operation is performed when two or more communications options are

With SPGT mounted, installing SPGT on the A-port side (CN3 side) activates

Iy
oy

6.8.6.2 Actions to be taken for alarms
Item Possible cause Action to be taken
. Data received from the encoder is Use shielded wire to prevent being affected by noise.
S 7| wrong.
The encoder has been broken. Replace the encoder.
Communications with the encoder * Visually check the encoder cable and check the disconnection status.
are interrupted. + Check the encoder model.
. | k + Check that the encoder terminating resistance (220€2, 1/4W) has been installed.
- Disconnection or poor connection of | Check that the onti d tor i red catel
Er encoder cable eck that the option card power connector is connected appropriately.
« Insert the ferrite core.
Inap propriate installation of the + Check the installation of the option card and the length of the spacer.
option card
Combinations of options 'that camnot | -, Remove option cards, if any, that cannot be mounted at the same time.
be mounted at the same time.
-
o
SPGT is mounted on the A-port side + Check and correct the mounting place of SPGT.
(CN3 side). * Mount SPGT on the B-port side (CN2 side).

6.8.7 Check function

6.8.7.1 Option mounting check

Checking for mounting of the SPGT option can be checked on the

keypad.

Move from the operation mode screen to the program menu screen,
and select "4. I/O check" with the @/@ key to switch the screen.

OPTION
A :

B:VG1—SPGT

C:

Avo>prage sHIFTIER

As shown at right, screen 9 is available to check for mounting of it.

For details, refer to the keypad operation procedure.

If the SPGT card has been mounted, the screen is displayed as shown at right.
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6.8 17-bit High Resolution ABS Interface Card

6.8.8 Related option

m Distribution cable (Product to be arranged independently)

Length and model
Terminal treatment on the
L [mm] Model PG side Remarks
+500
5,000 WSC-PO6P05-W Unfasten.ed leads
(Ilustration A)
WSC-P06P05-E Connector (Illustration B)
10,0002 Unfastened leads
WSC-PO6P10-W (Illustration A)
WSC-P06P10-E Connector (Illustration B)
+1,500
15,000 WSC-PO6P15-W Unfasten.ed leads
(Ilustration A)
20,0002 Unfastened leads
WSC-PO6P20-W (Illustration A)
WSC-P06P20-E Connector (Illustration B)
50,0009 WSC-P06P50 Connector (Illustration B) Handled as a special-purpose item.

When an applicable serial PG is incorporated into our motor, PG wire can support either unfastened leads

(terminal block) or connector.

(Illustration A)

Inverter side

i I
@ 1
s [
- =

L T

Encoder side

Connector model

Connector on the inverter side

Figure 6.8.8
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Plug housing main unit 54180-0619
Plug shell cover 58299-0626
Plug shell body 58300-0626
Plug mold cover (A) 54181-0615
Plug mold cover (B) 54182-0605
Cable clamp 58303-0000
Clamp screw 59832-0009
Manufactured by Molex

Cable for Encoder Connection

[ON@)
59
0 3
59
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Green

Pin No. 1 2 3 4 5 6 Case
Green @ |Red Black Orange Orange/white | Sky blue Sky . Protection tube
blue/white
@ | White Black Yellow Brown Red Blue
Signal name P5 M5 BAT+ BAT— SIG+*! SIG— *

For green, either 1) or 2) is applicable.

X1
2.

(Illustration B)

Connect the negative logic side of the communications signal.

Connect the positive logic side of the communications signal.

© ©

i'g

Connector model

Connector on the

Connector on the motor

inverter side side
Plug housing main unit 54180-0619 Cap housing 1-172332-9
Plug shell cover 58299-0626 Socket 170361-1
Plug shell body 58300-0626 Cover (X2) 316455-1
Plug mold cover (A) 54181-0615 Screw (X2) XPB M2.6x10
Plug mold cover (B) 54182-0605 Nut (X2) M2.6
Cable clamp 58303-0000 Manufactured by Tyco Electronics
Clamp screw 59832-0009

Manufactured by Molex

Green
Option card side 1 2 3 4 5 6 Shell
Motor side 7 8 1 2 5 4 3
Green @ |Red Black Orange Orénge/ Blue/white | Blue Shield
white
© | White Black Yellow Brown Blue Red Shield

Signal name P5 M5 BAT+ BAT- SIG+ ¥ SIG— ¥ |FG

*1:  Connect the negative logic side of the communications signal.

*2:  Connect the positive logic side of the communications signal.

* When you prepare cables, the following electric wires are recommended.

Recommended electric wires

When the cable length is 10 m or less: RMCV-SB-A-AWG#25/2P+AWG#23/2C or AWG#23/3P
When the cable length is more than 10 m and less than or equal to 50 m: RMCV-SB-A AWG#25/2P+AWG#17/2C or the

equivalent
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6.8 17-bit High Resolution ABS Interface Card

Connector kit

+ Connector on the inverter side
Model: WSK-PO6P-M

Outline drawing

Unit: mm
42.5 (maximum)
37.4 12 ‘
= LT = Xx—" | =
0 )
@ g (¥ o ° <] ©
— N - £ —
/R =1 = —N_1 = 7.8
(e —
O
Component parts 3
Plug housing main unit 54180-0619 :
Plug shell cover 58299-0626
Plug shell body 58300-0626 % 8
Plug mold cover (A) 54181-0615 C__.)| 5
Plug mold cover (B) 54182-0605 % IS
Cable clamp 58303-0000
Clamp screw 59832-0009
Manufactured by Molex

* The connector manufacturer's models are subject to change without notice.

+ Connector on the motor side
Model: WSK-P0O9P-D

Outline drawing

Unit: mm > =
w
‘L 47 N n é—
=S ST
[¢) ol
2 5 Oy %3," ;
(¢}
g D
Q8
8 g c
B Q=
' S
S| e d s
Ry v
|
Component parts
Cap 172161-9
Cap cover 316455-1
170365-1 (Unfastened status)
Socket
170361-1 (Concatenate)
170366-1 (Unfastened status)
Socket

170362-1 (Concatenate)

Manufactured by Tyco Electronics

* The connector manufacturer's models are subject to change without notice.
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m Wiring connection diagram with option cables used

O-phase reactor for radio
FRENIC-¥G noise reduction HOTOR
{Option)
[ u
Main power supply ~— - gLI/R 2 L.
phase ___ B2/ e o !
power supply m m ‘
50060 Hz — -, oiLasT ;| fa] — )
D-phase reactor for radio
noise reduction CHE
{Optian) CH3
(5] o C] 1:P5 T Yoo
) 2 2 WA GND \
rEAT+] i 3:BAT+ VB ~
[RAT-1 b4 4:84T- GHD ’
(5157 48 B:SIG+ 50 /
[SI6+] f B:3IG- SJD‘

OPC-%G1-5PGT

( WSC-POBPxx-x ) Opnin;«;:éile

Note 1: If the cable is longer than 50 m, install the supplied terminating resistance (220€2, 1/4W) between the encoder terminal SD
and the SD terminal.
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6.9 F/V Converter

6.9 F/V Converter OPC-VG1-FV (available soon)

6.9.1 Product overview

OPC-VGI1-FV is one of the FRENIC-VG analog interface option OPC series
products. A single unit of the FRENIC-VG analog interface option OPC series
product can be installed in a single FRENIC-VG inverter unit.

OPC-VGI1-FV converts frequency signals into voltage signals. It is used to
detect a signal (e.g., line speed) by a pulse encoder and convert it into an

analog signal.

9 'deys

AWARNING

* The switches and volumes inside the option have been adjusted at the factory. Never touch a volume or switch
other than those used for adjustment by the user.

SNOILdO
71041INOD

6.9.2 Model and specifications

6.9.2.1 Model

Model elements: OPC-VG1-F

VG1: FRENIC-VG inverter
FV: F/V converter

OPC type accessories

JopaAUOD) A/4 H

Spacer x 3
M3 screw x 3
Power supply harness (for £15V power supply) x 1
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6.9.2.2

Specifications

(1) Hardware specifications

Table 6.9.1 General Specifications
Specifications
Item
OPC-VGI-FV
Voltage and P: +15.0 VDC +2.0 V Approx. 65 mA (Supplied from CN12 on the control printed circuit board)
required power
supply N:-15.0 VDC £2.0 V Approx. 35 mA (Supplied from CN12 on the control printed circuit board)
Frequency input 5 kHz to 40 kHz Internally switched

Table 6.9.2 1/0 Terminal Specifications
Terminal Usage I/O scope quantity Remarks
Voltage pulse
A-phase pulse MAX 5V to 15V square gepu SCI: 1-2
(Complementary) tchi
S1 (Refer to the basic wave input 3-4 switching | Input
S7 connection diagram Impedance
S6(M) for connection of MAX 3 V square wa.ve . . SC1: 5-6 10 kQ
each terminal.) Posmve phase/negative phase | Line driver input short-circuit
mput
Voltage pulse
B-phase pulse MAX 5V to 15V square gepu SCI: 1-2
(Complementary) itchi
S3 (Refer to the basic wave input 3-4 switching | Input
S9 connection diagram Impedance
S8(M) for connection of MAX 5 V Square szve ) o SCI: 5-6 10 kQ
each terminal.) Posmve phase/negative phase | Line driver input short-circuit
Input
0to+ 10V, MAX 3.4 mA i i iti i
S5 F/V output Single polarity, positive output without regard to the
R.>3.0kQ PG phase
Double polarity, negative output with A-phase
delayed (switched by SC3)
0to+ 10V, MAX 3.4 mA . o .
S4 F/V output R >3.0 kO Polarity switching available.
b= Refer to Section 6.9.5 "Adjustment method" for the
details.
S10(M) . . .
ST1(M) Reference potential | 0 V Common to the M terminal of the inverter.
S2 Empty pin
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6.9 F/V Converter

6.9.3 External dimensions

s
T* 4-040 “T 15
e &1 |
T [] CN1
CN1
s VR2 [
1e=le ,SC3
B N TE
sce DD VR2
- é?/ o 5C2
o EEE i
[0}
™
&
& VR VRIG VRL
gme, SC1
gg Dl: SC1
0 [SISTISIUSEUST] (@)
-
TB1 TB1 %
€ [[S7I[SB IS ISI0N S]] L o
5| 40 S 21
S0

Unit: mm
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Figure 6.9.1 OPC-VG1-FV External Dimensions

Terminal Block Arrangement

| s1 | s2 | s3 | s4 | s5 |
| s6 | s7 | s8 | s9 | s10 | s11 |

| s1 | s2 | s3|pPi5s| M | N5

Figure 6.9.2 OPC-VG1-FV Terminal Block Arrangement

JopaAUOD) A/4 H
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6.9.4

S1¢
S7
S6¢

S3

S9
S8

Internal block diagram

VR2 ds2
P—1—N
sSC2 ¢ VR3
:13 ‘o) o—i > S5
Lo o-g
2 F-Fi# o o] M—0 S11
M 5 ol P
E“—o O—E—DE
6_0 0_5_|\/| F-F
SC1
] SC3 )
7 Lo o
F-F 'Zg—o o-g
M 1 S4
M
M

S10

Figure 6.9.4 Internal Block Diagram
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6.9 F/V Converter

6.9.5

Adjustment method

AWARNING

The switches and volumes inside the option have been adjusted at the factory. Never touch a volume or switch
other than those used for adjustment by the user.

(1) Adjust SC1 to SC3 depending on the input form and usage. s
(2) Set VRI and VR3 as 0 notch. O n 9,
(3) Adjust VR2 so that the voltage output S4 and S5 become 9 %
. . .. . [ [ |
minimum with the minimum frequency input.
(4) Adjust VRI1 and VR3 so that the voltage output S4 and S5 % > ‘~
become maximum with the maximum frequency input. 0 0
(5) Repeat (3) and (4) until the settings converge. ) .
] ] . Turning each volume clockwise
(For S4, the polarity of the output is reversed depending on the increases the set value.
A- and B- phases when SC3: 1-2 is shorted.
P ) Figure 6.9.5
Table 6.9.4
Adjustment Name Adjustment contents
position
Input frequency switching 1-2 side: (Threshold level 5.1 V) VL, =0to 1 V,V3=8to 15V
SC1 Common to A- and 3-4 side: (Threshold level 2.5 V) VL =0to 1 V,Vy=3.5t05V
B-phase pulses 5-6 side: (A, A, etc. for differential input)
1-2 side: Maximum input frequency 5 to 10 kHz
SC2 Input f.requency division 3-4 side: Maximum input frequency 10 to 20 kHz
switching
5-6 side: Maximum input frequency 20 to 40 kHz
1-2 side: Double polarity (S4 becomes negative with A-phase delayed)
*Note 1
3C3 F/V output polarity
switching 3-4 side: Single polarity, output polarity is fixed (S4 is positive).
5-6 side: Single polarity, output polarity is fixed (S4 is negative).
VR1 Gain adjustment Adjust the gain against the voltage output S4.
VR2 Bias adjustment Adjust the F/V bias.
VR3 Gain adjustment Adjust the gain against the voltage output S5.

* Refer to Note 1.

Table 6.9.5
Input square wave (voltage pulse input) S4 output
A-phase delay Negative polarity

B-phase _I |—| |—|

A-phase
advance

Aphase — 1 L[ 1
B-phase

Positive polarity
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* Factory setting

SCI to SC3:  1-2 side.
VR1 to VR3: With the pulse input 0 to 15 V, 0 to 10 kHz, the voltage output (S5) is 0 to +10 V and

voltage output (S4) is 0 to =10 V, double polarity (A-phase is delayed after B-phase for

negative polarity).
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6.9 F/V Converter

6.9.6

Basic connection diagram

Refer to Section 6.1.4 "Installing internal options (OPC-VGI1-O0O)" before performing wiring or

connection work.

AWARNING

Incorrect cabling may cause a disaster such as electrical shock or fire. Only a qualified person should perform
cabling. Before touching the power supply circuit (e.g., for cabling after power on), be sure to turn off (i.e.,
open) the circuit breaker to prevent electrical shock.

Note that the smoothing capacitor is charged after turning off (i.e., opening) the circuit breaker and touching it
causes an electrical shock. Ensure that the charge lamp (CHARGE) of the inverter has gone off and that the DC
voltage of the inverter has lowered to a safety level using a tester.

ACAUTION

Do not use the product that is damaged or lacking parts to prevent an injury or damage.

Incorrect handling in installation/removal jobs could result in a broken product.

(1) For voltage output PG

OPC-VG1-FV

S1 A-phase_
S6 ;Vh — ?I:G\) = 51015V 3 be power supply
S3 “Phase. - (provided by user)
sl ov | o ov
S5
S11 } *1 SC1: 1-2 or 3-4 shorted
S4 Refer to "6.9.5 Adjustment
S10 } *2 Method" for the details.
Figure 6.9.6

(2) For line driver PG

OPC-VG1-FV

S1
S7
S6

S3
S9
S8

DC power supply
(provided by user)

SC1: 5-6 shorted

Figure 6.9.7

Note: The shielded wire is basically connected to the earth. However, if external induction noises greatly affects the

wire, connect it to 0 V to suppress the noise effect.
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When using output from this printed board (OPC-VG1-FV) to control the line speed or motor speed
(whichever prioritized) via FRENIC-VG, connect the voltage output terminal S4 to Ail (or Ai2) and S10
to M (0V) on the inverter, and configure the parameter settings (*3) before use.

*1, *2 Output terminal specifications.

*3

3

Refer to the "Hardware Specifications I/O Terminal Specifications" when using the option for other
purposes.

Parameter setting example

(When inputting the line speed (F/V output) to Ail in controlling the line speed or motor speed
(whichever prioritized))

Refer to H53 in Chapter 4, Section 4.3 "Details of Function Codes" and perform the following
settings:

1. Set E49 "Ail FUNC" to "11".

2.Set H53 "N - FB SEL" to "3".

3. If the gain adjustment for line speed is necessary, use E53 "Ail GAIN".

Complementary explanation of PG output form

(3)-1 Voltage Output: Circuit to output from the collector side of the transistor earthed via
the emitter.

Figure 6.9.8 Voltage Output

(3)-2 Line driver: Signals are output in the positive or negative phase. Applied to
high-speed transmission.

Figure 6.9.9 Line Driver Output

(3)-3 Complementary: Constant-voltage output circuit with the emitter follower matched.

Applied to high-speed response and/or long-distance transmission.

Figure 6.9.10 Complementary Output
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6.10 Synchro Interface

6.10 Synchro Interface OPC-VG1-SN

6.10.1 Product overview

The OPC-VGI1-SN is an OPC series interface option for the FRENIC-VG. The
OPC series consists of printed circuit board-type control options that are
installed into the inverter unit. One analog interface option OPC series product

can be installed in each inverter unit.

The OPC-VG1-SN, which is used to perform position control using a synchro
transmitter, converts synchro transmitter signals to signals in the range of 0 V
to£10 V.

9 'deys

AWARNING

* The synchro interface's internal switches and knobs are pre-adjusted at the factory. Never touch knobs,
switches, or other adjustments other than those designed to be adjusted or set by the user.

SNOILdO
71041INOD

6.10.2 Model and specifications

6.10.2.1 Model

Model format: OPC-VG1-S|

1Z

VG1: FRENIC-VG inverter
SN: Synchro converter

OPC type accessories

Spacers: 3
Screws (M3): 3
Power supply harness (for £15 V power supply): 1

90BLIg)U| 0JYOUAS E

6-211



6.10.2.2 Specifications

Table 6.10.1 /O Terminal Specifications

Pin Application I/0O range Remarks
180 VAC to 235 VAC .
UH-V ’ Input capacity: Approx. 4 VA
Synchro synchronous power 50/60 Hz P pactiy: AP
supply 90 VAC to 121 VAC, .
UL-V 50/60 Hz Input capacity: Approx. 2 VA
SY1 to Synchr. t sional 31 VAC to 78 VAC, 50/60 Approx. 0.3 VA/78 V
SY2 ynchro output signals Hz (110 V AC max)
S] Pote.nFlal aux111ary.1nput. 10V to 10V Input impedance: Approx. 13 k
(position voltage signal input) (10 V max.)
S3 Position meter output -10Vto 10V Load impedance: 2.5 kQ or greater
S4 Position output -10V to 10V
S2 Reference voltage M (0V)
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6.10 Synchro Interface

6.10.3 External dimension diagram

130

JITTIT] q
Terminal block | | | | |

(@)
>
. A i Q
1-M3 | 80 | 226 S
o
Unit: mm loXe)
Figure 6.10.1 OPC-VG1-SN External Dimensions 3 2
o
50
» —

m Terminal block layout

| UH | | sv1| s1 [ s2 |
| v [ u | | sv2 | s3 | s4 |

| s1 | s2|s3|[pP15] M | N15 |

Figure 6.10.3 OPC-VG1-SN Terminal Block Layout

6.10.4 Internal block diagram

. b >—

Potential auxiliary input

(position voltage signal input)
9

S2 M
S1
UH
O1_teol |
LV

90BLIg)U| 0JYOUAS E

50/60H

Synchronous
rectification

-+

’S3

+90

—90 S4

52

Synchro transmission

Figure 6.10.4 Internal Block Diagram
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6.10.5 Adjustment method

AWARNING

* The synchro interface's internal switches and knobs are pre-adjusted at the factory. Never touch knobs,
switches, or other adjustments other than those designed to be adjusted or set by the user.

6.10.5.1 Description of adjustment locations

Table 6.10.3
Adjustment Name Adjustment description
location
) o 1-2 shorted: Bias voltage (+)
SC1 Bias load switching
2-3 shorted: Bias voltage (-)
VRI Potential auxiliary input Adjusts the potential auxiliary input signal from 0 V to voltage
signal adjustment input (S1).
VR2 Synchro transmitter output Adjusts synchro transmitter output using voltage division.
adjustment
VR3 Bias adjustment Adjusts the bias voltage (as selected with SC1) (0 V to £10.7 V).
VR4 Position meter output Adjusts position meter output from -10 V to +10 V (gain 0.7 to

adjustment

1.77).

Adjustment locations

[ Rt+vr3
[ JetvRr2
Si” [ Jet-VR1

- O <}—CH3
— O «—CH2
© <«—CH1
] °
NVR4

UH SY1|S1|S2

Figure 6.10.5 Adjustment Locations

* Fuji factory adjustment settings

SC1: The unit ships with 1-2 shorted.

VRI1: The unit is adjusted to yield a CH1 voltage of -10 V (so that the amp gain is 1) when the
potential auxiliary input signal (S1) is +10 V.

VR2: The unit is adjusted to yield voltage output (S4) of £10 V DC with input of 78 V AC, assuming
that synchro transmitter output is 78 V AC with an operating angle of £60°C.

VR3: The unit ships with a 0 notch setting (CH3 voltage: 0 V).

VR4: The unit is adjusted so that voltage output (S5) is the same as voltage output (with an output

stage amp gain of 1).

6-214



6.10 Synchro Interface

6.10.5.2 Installing and adjusting the synchro interface

Refer to Section 6.1.4 "Installing internal options (OPC-VGI1-O0O)" before performing wiring or
connection work.

AWARNING

* Performing connection work in an inappropriate manner may result in electric shock, fire, or other damage.
Qualified electricians should carry out wiring. When touching electrical circuits, for example when performing
connection work after the unit has been energized, shut off the power supply's circuit breaker to prevent
electric shock.

The smoothing capacitor remains charged even when the circuit breaker is shut off and will cause an electric
shock when touched. Verify that the inverter's charge lamp ("CHARGE") has turned off and use a tester or
other instrument to verify that the inverter's DC voltage has fallen to a safe level.

ACAUTION

* Do not use products with damaged or missing parts. Doing so may result in bodily injury or damage.

 Inappropriate installation or removal of the product may cause damage to the product.

» Install the controlled device so that the synchro transmitter's output increases as the speed increases.
(The voltage output S4 provides the maximum compensation to increase the speed at positive polarity
[+10 V].) To change the polarity, change the SY1 and SY?2 connections.

*  When installing the synchro transmitter on a piece of machinery, adjust the angle so that the synchro
output is 0 V at the center of the synchro movable shaft's maximum span of motion. After adjusting
the configuration with VR2 so that the voltage output (S4) is 10 V DC in the maximum
speed-increasing direction, verify that the voltage output (S4) is -10 V DC (0.5 V) in the maximum
speed-decreasing direction.

* Refer to the following figures since the speed-increasing direction changes based on the location in
which the synchro transmitter is installed (relative to the inverter). (When performing winding control,
see Figure 6.10.6; when performing rewinding control, see Figure 6.10.7.)

O O

=

B direction B direction
...................... Inverter Inverter

) . unit unit ) )
A direction Synchro Synchro A direction

transmitter transmitter
OPC-VG1-SN OPC-VG1-SN
The A direction is the The B direction is the
speed-increasing position. speed-increasing position.
Figure 6.10.6 Figure 6.10.7
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6.11 DI Interface Card OPC-VG1-DI

6.11.1 Product overview

The OPC-VGI1-DI option allows use of input including speed settings,
torque commands, torque current commands, and torque limits as 16-bit
digital data.

Two DI interface cards may be installed at once by choosing DIA or DIB
with a switch on each card. In this way, it is possible to perform control
with 16-bit digital input for speed settings and torque limits at the same
time.

(1) Photocoupler insulation

The input interface uses photocoupler insulation. Signal wires can be

up to dozens of meters long.

(2) Sink/source

The input interface can be switched between current sink output ("sink") and current source output
("source™). Typically, sink interfaces are commonly used in Japan and the U.S. Such interfaces are
characterized by a voltage of 0 V when the signal is active. By contrast, source interfaces are often
used in Europe. In such interfaces, active signals result in a positive voltage. When the PLC
terminal is used with a circuit that manipulates the inverter's built-in digital input terminals (FWD

REV, X1 t0 9), the OPC-VG1-DI cannot be used. Please contact Fuji for more information.

(3) /O check function

Regardless of whether DIA or DIB has been selected, the state of each input signal can be checked
on the keypad and via the unit's communications interfaces (RS-485, T-link, CC-Link, SX bus,
Fieldbus, UPAC, etc.).

(4) Option function codes
Option function codes allow selection of binary input (0000 0000 0000 0000) or BCD input (7999).

Additionally, functionality for holding data values based on contact input is provided to allow
elimination of variation in the lower bits of digital data when signals are relayed via an external A/D
converter.
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6.11 DI Interface Card

6.11.2 Model and specifications

6.11.2.1 Model

Model format: OPC-VG1-DI

I—— VG1: FRENIC-VG inverter
— DI: Digital input option

Accessories
Flag (type: 20-pin 10120-3000PE by Sumitomo 3M Limited)
Housing (cover) (type: 20-pin 10320-52A0-008 by Sumitomo 3M Limited)

Spacers: 3
Screws (M3): 3
Power supply harness (for 24 V power supply): 1

[Installation constraints]
(1) Supported option combinations

» Two DI interface cards may be installed at the same time as long as they are set as DIA and DIB.

FRENIC-VG FRENIC-VG FRENIC-VG
OPC-VG1-DI R " R J OPC-VG1-DI OPC-VG1-DI OPC-VG1-DI
(DIA) eserve eserve (DIB) (DIA) (DIB)

Figure 6.11.1

(2) Unsupported combinations (will result in an operation procedure error)

When two cards are being used at the same time, both cannot be set to either DIA or DIB.

Attempting to use the inverter in this configuration will result in operation procedure error /~/=/.

FRENIC-VG FRENIC-VG

~N ~
OPC-VM{ %-VGFDl OPC-V% k-v(ﬂ -DI

(DIA) (DIA) (DIB) (DIB)

Figure 6.11.2
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6.11.2.2 Specifications

ACAUTION

* Failure to set the switches on the DI interface expansion card (SW1, SW2) correctly will prevent the system
from operating properly. Read information about the settings below and be sure to set the switches correctly.

Table 6.11.1 Hardware specifications
Item Specifications
Name DI interface card
Type OPC-VGI1-DI *SW1 is used to switch between the DIA and DIB settings.
No. of 16 contacts (4 bits x 4 digits)
contacts
.. | Ground CM; common ground for all 4 contacts
g‘ Photocoupler insulation
Circuits SW2 is used to switch between current sink output (sink) and current source output
(SOURCE).
Flowing current per circuit: Approx. 3 mA
24V
Power supply Power is supplied from the inverter's printed circuit board. Connect the power supply harness
to CN24 or CN25 on the inverter.

(1) Printed circuit board switch
Figure 6.11.3 illustrates the general position of the switches as seen from
the top surface of the printed circuit board.

* Use SW2 on the DI interface card's printed circuit board to select
between sink and source control input.

» Use SWI1 on the card's printed circuit board to select between the DIA
and DIB settings.

Table 6.11.2
Switch Factory default
Sw2 SINK
SW1 DIA

(2) Input circuits

Swi e
DIB DIA

OPC-VG1-DI

SOURCE SINK|
sw2[ W

(@) (@)

EP-4128-

L| Connector | |

Power supply
harness

Figure 6.11.3

The following figure illustrates the circuit architecture for the SW2 sink and source settings:

P24

-

Contact Contact

Required contact
capacity: 24 V DC,
approx. 3 mA

Required contact
capacity: 24 V DC,
approx. 3 mA

Figure 6.11.4
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6.11 DI Interface Card

The option supplies a 24 V power supply (P24: 24 V; M24: ground).

Table 6.11.3 Software specifications

Item Specifications
Input data read period | Values are read at a period of 1 ms and are locked when 2 consecutive readings agree.
Data latch function Input data hold based on the [DIA] and [DIB] contacts
Speed settings: Input is enabled by setting function code FO1 or C25 to 6
(DIA) or 7 (DIB).
Torque commands: Input is enabled by setting function code H41 to 2 (DIA) or
3 (DIB).
.. Torque current commands: Input is enabled by setting function code H42 to 2 (DIA) or
Applications
3 (DIB).
Torque limit commands: Torque limit level 1 input is enabled by setting function
code F42 to 2 (DIA) or 3 (DIB).
Torque limit commands: Torque limit level 2 input is enabled by setting function
code F43 to 2 (DIA) or 3 (DIB).

ACAUTION

When using DI input as the speed setting and torque, install two cards for use as DIA and DIB. When the unit

is configured so that the same DI input is used as both the speed setting and the torque, the torque setting takes

priority.

Example: When the function code FO1 (speed setting N1) is set to 6 (DIA) and the function code H41 (torque
command selection) is set to 2 (DIA), the inverter's internal controlled variable for the speed setting

will be calculated using the torque command formula.
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6.11.3 External dimension drawing

3-¢3.6

104
]

85
o 10
EP 42180 S

g Tt one
12 L
5 40 9.4
50
mAccessories
=12.07
- i)
e
- 22.0
[C)(e](e)(e](6](¢)
5 5 B B T ‘

127
E
]
—
10120

22.0

39.0
——
—

No. 1 pin

!

b ] )
Q —-N-EEEEeEssEs )
~

f
i g g Jj
v Y

23.8

9.1

Ll 127

‘No.ﬁpin‘ 11.43
17.6 . 33.3
15°
Model: 10120-3000PE Model: 10320-52A0-008
Specifications: 20-pin from Specifications: 20-pin from
Sumitomo 3M Limited Sumitomo 3M Limited
Figure 6.11.5 Plug Figure 6.11.6 Housing

* Plug and housing are included with the product.
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6.11 DI Interface Card

6.11.4 Basic connection diagram

Refer to Section 6.1.4 "Installing internal options (OPC-VGI1-OO)" before performing wiring or

connection work.

AWARNING

* Performing connection work in an inappropriate manner may result in electric shock, fire, or other damage.
Qualified electricians should carry out wiring. When touching electrical circuits, for example when performing
connection work after the unit has been energized, shut oft the power supply's circuit breaker to prevent
electric shock.

The smoothing capacitor remains charged even when the circuit breaker is shut off and will cause an electric
shock when touched. Verify that the inverter's charge lamp ("CHARGE") has turned off and use a tester or
other instrument to verify that the inverter's DC voltage has fallen to a safe level.

ACAUTION

* Do not use products with damaged or missing parts. Doing so may result in bodily injury or damage.

Inappropriate installation or removal of the product may cause damage to the product.

Table 6.11.4 Terminal Function Descriptions

. Function . Function
Pin No. Name Pin No. Name
BINARY BCD BINARY BCD
(1] CM [11] CM
[2] DIO 2°=1 1x10°=1 [12] DI8 28=256 1x10% =100
[3] DIl 2'=2 2x10°=2 [13] DI9 2°=512 2x10% =200
[4] DI2 22=4 4x10°=4 [14] DI10 2'°=1024 4x10° = 400
[5] DI3 2’=38 8x10°=8 [15] DIl1 21=2048 8x10% =800
[6] CM [16] CM
[7] DI4 2*=16 1x10' =10 [17] DII2 212=4096 1%10° = 1000
[8] DI5 2°=32 2x10'=20 [18] DII3 23=8192 2x10° = 2000
[91 DI6 20=164 4x10' =40 [19] DIl4 2"=16384 4x10° = 4000
[10] DI7 27=128 8x10' =80 [20] DI15 25=132768 Sign (ON: negative)
Mangoner ey [ FRENIGVG | MoTOR |
50/60 Hz !
— ©L1R
— ©L2is
— QL3T
(1113 [15[17 [ 19| . ' o
(121416 18] 20 | forward s frHel ;
[ T3 [5[7]9] A
H— PGM] ¢
[ 2[4 ]6]8]10] =~ 1
> 11— o1 [PA]
> T > [PB]
Viewed from the plug’s soldered terminal o > 1
. o - g
Figure 6.11.7 = =
é_ > 1T 'g_ ©_—
é =T § =
@ > —— @ > —
o - o
o - g
1T =1
o - g
o - =
T v Z
LSB L LSB L

Note:

As a rule, shielded wires are earthed.
However, if excessive induced noise from
external sources affects the system, the
effects of such noise can be reduced by
connecting shielded wires to 0 V.
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6.11.5 Function codes

AWARNING

* Incorrect use of function code data may result in a hazardous state. Consequently, re-check data after finishing
setting and writing data.

Risk of accident

Installation of the DI interface card allows use of function codes 001 to 004. These function codes are not
normally (when the option had not been installed) displayed on the keypad.

Table 6.11.5
Parameter name ) ) o
No. Setting range Setting description
Name Keypad display
. ) 0: Binary
001 DIA function selection DIA FUNC 0,1
1: BCD
. ) 0: Binary
002 DIB function selection DIB FUNC 0,1
1: BCD
003 | DIA BCD input setting | BCD CMND A 99 - 7999
004 | DIB BCD input setting | BCD CMND B 99 - 7999

6.11.5.1 Data latch function

DI input data is normally captured internally and applied inside the inverter every 1 ms. A data latch
function can be used when you wish to hold DI input data or reduce variation in lower bits when
capturing input from an external A/D converter.

[Setting method]

Set function codes X1 to X14 corresponding to the desired contact to 55 (DIA) or 56 (DIB) to assign data
latch operation. Then set the contact in question as follows:

On: Normal capture

Off: DI input hold (data is not captured, and the last data value before the contact was turned off)

6-222




6.11

DI Interface Card

6.11.5.2

Selecting binary or BCD input

(1) Example input when 001 and 002 are set to binary input

Values from -32,768 to 32,767 are valid.

Table 6.11.6
(MSB) (LSB)
20 [ 19 | 18 | 17} 15 | 14 | 13 | 12 | 10 9 8 7 5 4 3 2 Converted data
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2
0 1 0 0 1 1 1 0 0 0 1 0 0 0 0 0 20000
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 32767
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -32768
1 0 1 1 0 0 0 1 1 1 1 0 0 0 0 0 -20000
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 -2
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -1
(2) Example input when 001 and 002 are set to BCD input
Values from -7,999 to 7,999 are valid.
Table 6.11.7
(MSB) (LSB) | Converted data
201 19| 18 | 17 | 15| 14 | 13 | 12 | 10 9 8 7 5 4 3 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2
0 1 0 0 0 1 1 0 0 0 1 0 0 0 0 0 4620
0 1 1 1 1 0 0 1 1 0 0 1 1 0 0 1 7999
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 -1
1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 -2
1 1 0 0 0 1 1 0 0 0 1 0 0 0 0 0 -4620
1 1 1 1 1 0 0 1 1 0 0 1 1 0 0 1 -7999
Sign Thgllj::;ds Hundreds place Tens place Ones place
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6.11.5.3 Controlled variable input

(1) Speed settings

When using DI input to set the speed, set function code FO1 or C25 (whichever is to be enabled)
according to the switch state (DIA or DIB). For example, to enable FO1 on a card set to DIA, set FOI to 6.

Control inputs [N2/N1] are used to switch between FO1 and C25.

Table 6.11.8

When set to binary input Set the maximum speed (F03) to 1,500 r/min.

600x 222 _ g000(d)
1500

To assign a speed setting of
600 r/min. =1F40(h)

=Input 0001_1111_0100_0000 (B) to the DI card.

—1000x 22999 _ _13333(9)
1500

To assign a speed setting of
-1000 r/min. = CBEB(h)

=TInput1100_1011_1100_1011(B) to the DI card.

BCD input is used in applications where the motor speed is converted to the machine speed. For example,
when a motor operating at 1,500 r/min. is connected to a machinery shaft via a 5:1 gear, the machinery
shaft will rotate at 300.0 r/min. DI input of 3,000 while using a BCD setting (003 or 004) of 3,000 with

these function codes would result in rotation of 300.0 r/min. (1,500 r/min. for the motor).

Table 6.11.9

Set the maximum speed (FO03) to 1,500 r/min.
Set the BCD input setting (003 or 004) to 3,000.

When set to BCD input ) ) )
(When the motor operates at 1,500 r/min., the machinery shaft will rotate
at 300.0 r/min.)

To set the machinery shaft to a 75.0 = 0750(BCD)

speed of 75.0 r/min.

(375 timin, for the motor) = Input 0000_0111_0101_0000 (B) to the DI card.

To set the machinery shaft to a ~300.0 = (—)3000(BCD)

£-300.0 r/min.
E}’fggo"r o foi/ g;“mo tot) =Input1011_0000_0000_0000(B) to the DI card.

(2) Torque, torque current, and torque limit input

When assigning DI input to torque (torque commands, torque current commands, and torque limits), it is
necessary to define DIA and DIB use with the function codes H41, H42, F42, and F43 according to the

function being used. For more information, see the corresponding sections of Chapter 4.

Table 6.11.10

When set to binary input The torque scale uses the value 10,000 to represent 100%.

70 x 10000 = 7000(d)
. 100
To assign 70% torque — 1B58(h)

=Input 0001_1011_0101_1000(B) to the DI card.

25 % 10000 _ > 500(d)
100

To assign -25% torque - F63C(h)

=Input1111_0110_0011_1100(B) to the DI card.
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6.11 DI Interface Card

6.11.6 Check functions

6.11.6.1 Option installation check

6.11

You can check on the keypad whether the DI interface card is set
to DIA or DIB.

From the Operating Mode screen, go to the Program Menu
screen and select "4. 1/O check." Use the @ and ©) keys to
switch screens and check the screen corresponding to the DI

interface card.

For more information, see the section on keypad operation.

OP—A:VG1—DIA
OP—B:
OP—C:

Av>pAGE sHIFTE

If the card is set to DIA, [ will change to l on the LCD screen, as shown in the sample to the right.

.6.2 I/0 check

You can check the DI interface card's digital input status on the
inverter's keypad. From the Operating Mode screen, go to the
Program Menu screen and select "4. I/O check." Use the D
and & keys to switch screens and check the screen

corresponding to the DI interface card.

Input data is displayed as "XXXXX" in the screenshot to the right.

EDIA EBCD OBIN

A =XXXXX
ODIB OBCD [OBIN
B =XxXXXX

AV>PAGE sHIFTIEE

For example, an indication of "A = 4000" would indicate BCD input of 4000.
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6.12 DIO Expansion Card OPC-VG1-DIO

6.12.1 Product overview

The use of optional OPC-VG1-DIO expansion cards makes it possible to add 1/0
points, i.e., up to 16 DI points and 10 DO points can be added per optional
expansion card. The use of the OPC-VGI1-UPAC as another option (available

soon) will enable user programs to operate these optional I/O points.

(1) Main applications
Use SW2 on the optional expansion card to select DIOA or DIOB.

If DIOA is selected:

If DIOA is selected, four DI points and eight DO points will be available. In that
case, the control functions of the FRENIC-VG will be available as well. These
control functions include input control functions, such as coast-to-stop command,

multistep speed change, servo lock functions, and output control functions, such

as speed agreement and running functions.

If DIOB is selected:

If DIOB is selected, 16 DI points and 10 DO points will be available. These I/O points are operable
through an UPAC option. That is, these /O will be operable on user programs written with an UPAC
option.

The I/O control of DIOB cards mounted to other inverters will be possible if a terminal block supporting

high-speed serial communication is mounted in addition to the UPAC option.

(2) Photocoupler insulation

The I/0 interface block is photocoupler insulated.

(3) Sink/Source
The I/O interface block allows the section of current sink output (hereinafter referred to as SINK) and

current source output (hereinafter referred to as SOURCE).
The output interface block allows bi-directional power connections.

Interfaces in general often used in Japan and the United States has SINK output. This output is set to 0 V
with signals activated. Interfaces often used in Europe has SOURCE output. This output is set to +V with

signals activated.

OPC-VG1-DIO expansion cards will not be available if a PLC terminal is used for the circuit in control of
the built-in digital input pins (FWD, REV, and X1-9) of the FRENIC-VG. For details, contact your Fuji

Electric representative.

(4) T/0O check functions
The selection of either DIOA or DIOB makes it possible to confirm the ON/OFF status of each 1/O signal
through the keypad or over communication (RS-485, T Link, CC-Link, SX bus, and UPAC).

(5) Optional function codes

Function codes to allocate FRENIC-VG I/O control functions will be operable if DIOA is selected.
Specifically, the corresponding function codes (E10 to E13 and E20 to E27) will be displayed on the
keypad by selecting DIOA if the option is mounted. Use these functions to allocate functions to four DI
points and eight DO points.
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6.12 DIO Expansion Card

(6) UPAC function

Optional I/O points will be operable through the program for the UPAC option if DIOB is selected.
Optional I/O points will be operable in the same manner if DIOA is selected. Therefore, up to 20 DI
points and 18 DO points will be operable if two DIO expansion cards as options are used and one of the
expansion cards is set to DIOA and the other one is set to DIOB. This means that the operation of up to
31 DI points and 23 DO points will be available to a single FRENIC-VG unit with consideration of the
number of built-in I/O points.

The two DIO expansion cards mounted cannot be both set to DIOA or DIOB. If such settings are made,

operating procedure alarm =/ will result.

6.12.2 Models and specifications

6.12.2.1 Models

9 'deys

ACAUTION

* An UPAC option will be required if an optional DIO expansion card is set to DIOB (16 DI points and 10 DO
points). The standard I/O functions of the FRENIC-VG will be available if the optional DIO expansion card is
set to DIOA.

SNOILdO
71041INOD

An optional DIO expansion card for the FRENIC-VG incorporates a hardware switch (SW1), with which
DIOA or DIOB will be selectable according to the application.

Model legend: OPC-VG1-DIO

I—— VG1: FRENIC-VG inverter
—— DIO: Digital 1/0 option

Accessories

Plug (Model: Sumitomo 3M's 10136-3000VE for 36 pins)
Housing (Model: Sumitomo 3M's 10336-52F0-008 for 36 pins)
Spacer: 3

Screw (M3): 3

[Mounting restrictions]
(1) Mountable combinations

» Two optional DIO expansion cards will be mountable if one of them is set to DIOA and the other

one is set to DIOB.
* Use the optional UPAC card as well in the case of making DIOB settings.

pJe) uoisuedx3 O|Q E

FRENIC-VG FRENIC-VG FRENIC-VG
Reserved OPC-VG1-UPAC OPC-VG1-UPAC
OPC-VG1-DIO | | Reserved Reserved || OPC-VG1-DIO OPC-VG1-DIO — OPC-VG1-DIO
(DIOA) (DIOB) (DIOA) (DIOB)
Figure 6.12.1
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(2) Combinations not mountable (operating procedure error)

The two DIO expansion cards mounted cannot be both set to DIOA. The two DIO expansion cards
mounted cannot be both set to DIOB, either. If such settings are made, operating procedure error

£r5 will result.

FRENIC-VG FRENIC-VG

Reserved Reserved
_~
< P
OPC-VG1- — -VG1-DIO OPC-VG1-] — -VG1-DIO
(Dlef)Dm/ \OR(%IGA) (DIO{)D( \on%res)

Figure 6.12.2

6.12.2.2 Specifications

ACAUTION

* The system will not operate normally if settings for the switches (SW1 and SW2) on the optional expansion
cards are wrong. Refer to the following settings and make correct settings.

Table 6.12.1 Hardware Specifications

Specification
Item
DIOA DIOB (dedicated to UPAC)
Name DIO expansion card
Model OPC-VG1-DIO *DIOA or DIOB is selected with SW2.
Number of | 4 (X11-X14) 16 (X21-X36)
points
*é Ground CM: Ground common to all the four points.
= Photocoupler-insulated circuit
Circuit SW1 is used to select current sink output (SINK) or current source output (SOURCE).
Rated continuous current per circuit: Approximately 3 mA
Number of | 8 (Y11-Y18) 10 (Y21-Y30)
. | points
=
g‘ Ground CME: Ground common to both two points.
°© Circuit Photocoupler-insulated circuit (50 mA DC max. at 28 V max.)
ircui
Bi-directional connections possible. (SINK and SOURCE)
24V
Power supply Power is supplied through the PCB of the FRENIC-VG. Connect the power supply harness to
CN24 or CN25 of the FRENIC-VG.
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6.12 DIO Expansion Card

(1) PCB switch

Figure 7-41 shows approximate positions of the switches seen from

the front side of the PCB.

* Use SW1 on the PCB of the optional expansion card to select
SINK or SOURCE control input. Not control output switching is
available.

* Use SW2 on the PCB of the optional expansion card to select
DIOA or DIOB.

Table 6.12.2
Switch Factory default
SW1 SINK
SW2 DIOA

(2) Input circuit

]
DIOB  DIOA

o

SW2 9

OPC-VG1-DIO

SOURCE  SINK|

swil W

EP-4223- ©

Connector | | power supply

Figure 6.12.3

The respective circuit configurations below show examples of SW1 set to SINK and SOURCE.
In these cases, 24-V power is supplied from the optional expansion card. (P24: 24 V; M24: Ground)

P24

. —_—.
Necessary Necessary
contact capacity: M contact capacity:
3mAat 24 VDC 3 mAat 24 VDC

Figure 6.12.4

6-229
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M24

-

SOURCE
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(3) Output circuit

The output interface block allows bi-directional power connections. The CME is common to all contacts

(Y11 to Y30). Therefore, no bi-directional signals can coexist.

fﬁ“\y—l , REDFEN

CME CME
Power supply voltage: 28 V max. . Power supply voltage: 28 V max. L
Continuous current: 50 mA max. | CEM is isolated from CM. Continuous current: 50 mA max. CEM is isolated from CM.

Figure 6.12.5

As shown in Figure 6.12.5, connect a surge-absorbing diode to both ends of the excitation coil when

connecting the control relay.

Table 6.12.3 Software Specifications

Item Specification
Read Data is read at 1-ms cycles and determined if the data consecutively read twice
cycle coincides.
Input data
Function Possible if DIOA is used. See table 6.12.6.
allocation
Refresh Refreshed at 1-ms cycles.
cycle Some output functions may be refreshed at cycles longer than 1 ms.
Output data
Function Possible if DIOA is used. See table 6.12.7.
allocation
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6.12 DIO Expansion Card

6.12.3 Dimensions
)
1 _Tewgl ][ H
| Lk
_ — _DIOBIDIOA] -
. b=
B
n
[oe]
< s
=t
OPC-VG1-DIO
‘ mal ]
¢3'5 pMZOOé‘
= |
- @ _____
of | EP-4223- o
o) :
19
20
S 40
50
Accessories
0/C[0[0j0[o[O[o[0j0[0]0[0[0j0[0I0[0] 305
REEEEERE

12.7

Pinno. 1

o

‘P\n no. 19 ‘

d

ﬂl

322

]
~

—-| =k E= ==

Model: 10136-3000PE
Specifications: Sumitomo 3M's for 36 pins

* The plug and housing are provided with the product.

Figure 6.12.6 Plug

3-43.6

CN2

9.4

b

32.2

18.0

39.0

23.8

|
i

43.5

127

6-231

Model: 10336-52A0-008
Specifications: Sumitomo 3M's for 36 pins

Figure 6.12.7 Housing
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6.12.4 Basic schematic diagrams

Refer to 6.1.4 Installing Internal Options (OPC-VG1-010) and wire and connect the FRENIC-VG.

AWARNING

« Improper connections may result in disasters, such as electric shocks or fires. Qualified electricians should
carry out wiring. Turn OFF the breaker on the power supply side for electric shock prevention in the case of
touching the electric circuit during connection work.

Do not touch the smoothing capacitors soon after the breaker is turned OFF, because the smoothing capacitors
will store charge for a while and an electric shock will be received. Check with a multimeter that the DC
voltage on the inverter is low enough after the CHARGE lamp of the inverter is turned OFF.

ACAUTION

* Do not use the product that is damaged or lacking parts. Otherwise, injury and damage may result.

Incorrect handling in installation/removal jobs could cause a failure.

6.12.4.1 Basic schematic diagram (DIOA)

Table 6.12.4 shows the plug pin arrangement.

Figure 6.12.4

Pin no. [Name Function Pin no. | Name Function
[1] CM | Common (M24) [13] Y11 |Control output Y11
2] X11 | Control input X11 [14] Y12 |[Control output Y12
[3] X12 | Control input X12 [15] Y13 |Control output Y13
[4] X13 | Control input X13 [16] Y14 |Control output Y14 [19]21[23[25]27]29]31 \ 3335 |
[5] X14 | Control input X14 [17] Y15 |Control output Y15 ‘ 1‘ 2‘0 3‘) 2‘2 é 2‘4 ; 2‘6 132‘ 1‘1 ‘ 1‘3 i 1‘53‘41‘73‘6 ‘
[6] CM | Common (M24) [18] CME | Output common [2] 468 [10][12]14]16] 18]
[7]-[12] - Not connected [19]-[30] - Not connected
[31] Y16 Contro% output Y16 Viewed from the soldered pin side of the plug
[32] Y17 |Control output Y17 .
[33] | YIS |Control outgutYIS Figure 6.12.8
[341,[35] - Not connected
[36] CME | Output common
Main power supply _FR_EN|C_-VG_ —l I_’\ET_R_1

3-phase power supply
50/60 Hz

I u UI ]
— ; G I
— ©L2/s © © @ H
w ‘
—_— L3/T |
NTC thermistor
| [TH1]
[THC]
X11] 2 T I

[X12] 3]
[X13] [4]
[X14] 5]
(11161

)

3
4]
5]
[16]
n7n
[31]
[32]
[33]
ne]

OPC-VG1-DIO,SW2=DIOA

Note:  The shielded wire should be basically earthed. If
strong inductive noise interferes with the
FRENIC-VG, however, the influence of the

[P24]
[M24]

noise may be suppressed by connecting the | [[;Zi]]] Cnes” I
shielded wire to the 0-V line. L ___ = ©
&
Figure 6.12.9
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6.12 DIO Expansion Card

6.12.4.2 Basic schematic diagram (DIOB)

Only the use of the OPC-VGI1-UPAC as another option (available soon) will make it possible to operate
the I/0 points of the DIO expansion card.

Table 6.12.5 shows the plug pin arrangement.

Figure 6.12.5
Pin no. [Name Function Pin no.|Name Function 3-’ﬁr?ial1ss?£vre?usﬂﬂg|y FRENIC.VG I_M_T_R_'l
[1] CM | Common (M24) [13] | Y21 |Control output Y21 50/60 Hz LR ' |
[2] X21 |Control input X21 [14] | Y22 |Control output Y22 — OLs !
— ©L3T
[3] X22 |Control input X22  [15] | Y23 |Control output Y23
[cm) o m
[4] X23 |Control input X23  [16] | Y24 |Control output Y24 X21] ¢ 9 2
5] | X24 |Control inputX24  [17] | Y25 |Control output Y25 i Bl
[6] | CM | Common (M24)  [18] | CME | Output common [[f“;‘]] z ! g
[7] X25 |Control input X25  [31] | Y26 |Control output Y26 x25] $— o m o)
[X26) - o [8] =5
[8] X26 |Control input X26  [32] | Y27 |Control output Y27 X27] ¢ —— (9] %
[9] | X27 |Control input X27  [33] | Y28 |Control output Y28 ‘[fhj]] 2 | {]3 P
[10] | X28 |Control input X28  [34] | Y29 |Control output Y29 X29] $— ¢ 1200 00
[X30] = o [21]
[11] - Not connected [35] | Y30 |Control output Y30 D31 ¢—o —o  [22] 8 3 2
o] Q —
[12] - Not connected [36] | CME | Output common [[23;]] = 1 Eii é % CZ) ;_U|
2
[19] | CM | Common (M24) X33] ¢ 7 = 8’ 5 » 9
[X34] - o [26] 5. 4 —
[20] | X29 |Control input X29 sl ¢ —0 21 o
- X36] o 28 % o
[21] | X30 [Control input X30 Q
]
. @)—o 113
[22] | X31 |Control input X31 @ |
[23] | X32 [Control input X32 — & =—o 18]
o [16]
[24] | CM | Common (M24) ! @— 17
. () o [31]
[25] | X33 |Control input X33 ) @b 62
[26] | X34 [Control input X34 ) @ 7 B3
q o [34]
[27] | X35 |Control input X35 ) o [38]
[28] | X36 |Control input X36 cvr| [1IR6)
o [P24]
[29] - Not connected [ [M24]
[30] - Not connected d .- [P241] CN24 o
o [M24] CN25
E
©
[19 [ 21232527 29]31]33]35] S,
[20 [ 22 [24 [ 262830323436 |
\1\3\5\7\9\11\13\15\17\
[2[4[]6[8[10][12]14[16] 18 | Figure 6.12.10

Viewed from the soldered pin side of the plug

pJe) uoisuedx3 O|Q E

Figure 6.12.11

Note: The shielded wire should be basically earthed. If strong inductive noise interferes with the FRENIC-VG,
however, the influence of the noise may be suppressed by connecting the shielded wire to the 0-V line.
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6.12.5 Function codes

AWARNING

* A dangerous condition may result if a mistake is made in function code data. Check the data again after the
data is set and entered.

Otherwise, an accident could occur.

6.12.5.1 DIOA selected

(1) Input
The following functions can be set freely to four digital input pins (X11 to X14).
The functions are set with functions codes E10 - E13.
For the X terminal functions, refer to Chapter 4, EO1 to E13 (X Terminal Function).

(2) Output
The following functions can be set freely to eight digital output pins (Y11 to Y18).
The functions are set with functions codes E20 - E27.
For the Y terminal functions, refer to Chapter 4, E15 to E27 (Y Terminal Function).

Function Codes

The following function codes are used to allocate I/O functions.

Table 6.12.6
Parameter name
No. Setting range Description
Name Keypad display

E10 X11 function selection X11 FUNC 0-76
Ell X12 function selection X12 FUNC 0-76

See Chapter 4
El12 X13 function selection X13 FUNC 0-76
E13 X14 function selection X14 FUNC 0-76
E20 Y11 function selection Y11 FUNC 0-81
E21 Y12 function selection Y12 FUNC 0-81
E22 Y13 function selection Y13 FUNC 0-81
E23 Y 14 function selection Y14 FUNC 0-81

See Chapter 4
E24 Y15 function selection Y15 FUNC 0-81
E25 Y 16 function selection Y16 FUNC 0-81
E26 Y 17 function selection Y17 FUNC 0-81
E27 Y18 function selection Y18 FUNC 0-81
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6.12 DIO Expansion Card

6.12.5.2

Only the use of the OPC-VGI1-UPAC as another option (available soon) will make it possible to operate

the following functions.

DIOB functions are allocated to control variables (to be specific, global variables allocated to the control
variables) that will be available at the time of selecting a six-unit FRENIC-VG system.

To use DIOB functions, select the corresponding control variables from the list of control variables or
specify the address (%IQ area) of each DIOB function and register the control variable, and check the box

in the system definition.

DIOB selected

The optional OPC-VG1-SIU module is required to operate DIOB options INV2 through INV6.

Table 6.12.7
=
© ol -8
Address No g Name Data category i—% 8
A
%IW1.13 14 | INV1 | DI control of INV1 (DIOB option; 16 bits) | Data category; 26 | W | © | The UPAC is in DI
%IW2.13 14 | INV2 | DI control of INV2 (DIOB option; 16 bits) | Data category; 26 | W § control of INV1
7 through INV6. Used
%IW3.13 14 | INV3 | DI control of INV3 (DIOB option; 16 bits) Data category; 26 | W l’\o{ by INV1 through
%IW4.13 | 14 | INV4 | DI control of INV4 (DIOB option; 16 bits) | Data category; 26 | W | % | INV6.
%IWS5.13 14 | INV5 | DI control of INVS5 (DIOB option; 16 bits) | Data category; 26 | W E
%IW6.13 14 | INV6 | DI control of INV6 (DIOB option; 16 bits) | Data category; 26 | W &
%QW1.41 24 | INV1 | DO control of INV1 (DIOB option; 10 bits) | Data category; 27 | W & The UPAC is in DO
%QW2.41 24 | INV2 | DO control of INV2 (DIOB option; 10 bits) | Data category; 27 | W :: tclfl)rnotr(;lholg\ljgllljse d
it u .
%QW3.41 24 | INV3 | DO control of INV3 (DIOB option; 10 bits) | Data category; 27 | W ;" by INV1 through
%QW4.41 24 | INV4 | DO control of INV4 (DIOB option; 10 bits) | Data category; 27 | W % INV6.
%QW5.41 24 | INVS | DO control of INVS5 (DIOB option; 10 bits) | Data category; 27 | W %
[aM
%QWo6.41 24 | INV6 | DO control of INV6 (DIOB option; 10 bits) | Data category; 27 | W | =
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6.12.6 Check function

6.12.6.1 Mounting check on optional cards

When an optional DIO expansion card is mounted, it will be
possible to check with the keypad whether the optional DIO
expansion card is set to DIOA or DIOB.

Go to the Program Menu screen from the Operation Mode
screen and select "4. I/O CHECK". Select the screen with the UP
and DOWN keys (¢ and @) and check the screen

corresponding to the optional DIO expansion card.

For details, refer to the information provided in this manual on
how to operate the keypad.

OP—A:VG1—DIOA
OP—B:
OP—C:

Av>pPAGE sHIFTE

As shown in the LCD screen example on the right-hand side, the corresponding number will be

highlighted (J— M) if DIOA is set.

6.12.6.2 I/0 check

It is possible to check with the keypad of the inverter the digital I/O status of optional DIO expansion
cards. Go to the Program Menu screen from the Operation Mode screen and select "4. /O CHECK."
Select the screen with the UP and DOWN keys (@ and @) and check the screen corresponding to the

optional DIO expansion card.

The number corresponding to a contact will be highlighted (l— M) if the contact is ON.

ROXx11 cOx11 xO021025029033
Ox12 0Ox12 O22026030034
Ox13 0Ox13 023027031035
Ox14 0Ox14 024028032036

AV>PAGE sHIFTHHR AV>PAGE sHI1FTHE

DIOA 1/O status DIOB input status

Oy21 OY25 OY29
Oy22 OY26 OY30
Oy23 OY27
Oy24 0Ov2s8
AV>PAGE sHIFTHE

DIOB output status
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6.13 AIO Expansion Card

6.13 AIO Expansion Card OPC-VG1-AlO

6.13.1 Product overview

The FRENIC-VG incorporates six built-in analog 1/O points, i.e., one I/O point
each allocated to pin numbers [Ail], [Ai2], [AO1], [AO2], and [AO3] besides an
input point (speed command input dedicated) dedicated to number 12.

The use of an optional OPC-VG1-AIO expansion card makes it possible to add 2
[Ai] and 2 [AO] points.

(1) Main applications

The OPC-VG1-AIO enables control functions that are the same as those of the
built-in analog I/O of the FRENIC-VG. For example, the available analog input
functions include auxiliary speed setting 1, torque bias, torque command, and

magnetic flux reference functions and analog output functions include

o
>
)
©
o

speedometer, torque meter, torque current meter, and line speed detection

functions.

SNOILdO
71041INOD

(2) Covering a shortage of analog /0 points

Apply the OPC-VGI1-AIO to a system employing the UPAC (available soon) or control system that uses
the built-in PID control of the inverter if the number of built-in analog I/O points is insufficient.

In the case of using the WPS-VG1-TEN in tension control, for example, the three built-in points of the
FRENIC-VG will be all occupied for line speed, tension setting, and tension detection purposes. This

expansion card will be required if the user wants to add one more point to such a system.

If the system, however, uses the OPC-VG1-SN as an optional synchronous interface for dancer control,
this expansion card cannot be used due to the mounting limits on the analog option. Furthermore, if the
built-in PID control of the inverter is used, the PID command (for process settings) and PID feedback
amount (process amount) will occupy Ail and Ai2. This expansion card will be required if the user wants

to add a point, e.g., a PID correction gain, to the system.

o
Y
w

pJe) uoisuedx3 QY
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6.13.2 Models and specifications

6.13.2.1 Models

ACAUTION

* Only a single optional AIO expansion card can be mounted on the control PCB. The optional AIO expansion
card cannot be mounted if an OPC-VGI1-SPGT or other optional (FV or SN) analog card is already mounted.

Model legend: OPC-VG1-AlO

|_— VG1: FRENIC-VG inverter
— AIO: Analog I/O option

Accessories

Spacer: 3

Screw (M3): 3

Power supply harness (£15 V power supply): 1

[Mounting restrictions]

FRENIC-VG
(1) Combinations not mountable Reserved
Reserved
The optional AIO expansion card cannot be mounted if an OPCGISN
OPC-VG1-SPGT, OPC-VGI1-FV, or other optional (SN) analog card
is already mounted.
Figure 6.13.1
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6.13 AIO Expansion Card

6.13.2.2

Specifications

ACAUTION

The built-in variable resistors (VR1 and VR2) of the optional AIO expansion card are adjusted before shipping.
Never touch the variable resistors.

Table 6.13.1 Hardware Specifications

Item

Specification

Name

AIO Expansion Card

Model

OPC-VGI1-AIO

Input

No. of points

2 ([Ai3] and [Ai4])

Ground

[M] (internally connected to built-in control terminal [M] of the card)

Circuit

Input voltage: 0 to £10 VDC; resolution: 11 bits (signed)
Input impedance: 10 kQ

Output

No. of points

2 ([AO4] and [AO5])

Ground

[M] (internally connected to built-in control terminal [M] of the card)

Circuit

Output voltage: 0 to =10 VDC; resolution: 12 bits (signed)

9 'deys

Output impedance: 3 kQ min.

15V
Power is supplied through the PCB of the FRENIC-VG. Connect the power supply
harness to CN12 of the FRENIC-VG.

These variable resistors are adjusted before shipping. Never touch them.

Power supply

SNOILdO
71041INOD

VRI1 and VR2

Table 6.13.2 Software Specifications

Item Specification

Read cycle | 1 ms
Function Set with functional codes ES1 and ES2.
allocation
Input Bias, gain, filter, increment/decrement limiter, zero-hold, polarity changeover,
processing | offset, and dead zone settings are possible individually.

Input data

Refresh cycle | 1 ms
Set with functional codes E72 and E73.

Function

Output data allocation

Bias and gain settings are possible individually. Filter settings for all AO functions
are possible.

Output
processing

(1) Input

Two analog input points ([Ai3] and [Ai4]) can be freely set to the following functions.

The functions are set with functions codes E51 through E52. If the same function is assigned to both
[Ai3] and [Ai4], Ai3 takes precedence. If the same function is assigned to [Ail] - [Ai4], [Ail] has
priority.

For the Ai functions, refer to Chapter 4, E49 to ES2 (Terminal Ai Function) in the FRENIC-VG User's
Manual (Unit Type / Function Codes Edition).

o
Y
w

pJe) uoisuedx3 QY

(2) Output
Two analog output points ([AO4] and [AOS5]) can be freely set to the following functions.
The functions are set with functions codes E72 and E73.

For the Ao functions, refer to Chapter 4, E69 and E73 (Terminal Ao Function) in the FRENIC-VG User's
Manual (Unit Type / Function Codes Edition).
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6.13.3 Dimensions

‘ I CN2
I m— o
z
! Zé ‘ 115 CN1
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See note 2
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3T (2] [Mo1ei(w] T [mee] [&d

40
I e i

3l
1 5 VR1
CaalSRIRIISRISHI ) TBI
See note 1 [
S 40 10.3
50
Figure 6.13.2

Note 1: Terminal screw size: M3
Note 2: The variable resistors (VR1 and VR2) are adjusted before shipping. Never make VR1 or VR2 setting

changes.
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6.13 AIO Expansion Card

6.13.3.1 Specifications

Refer to Section 6.1.4 "Installing internal options (OPC-VGI1-O0O)" before performing wiring or

connection work.

AWARNING

* Improper connections may result in disasters, such as electric shocks or fires. Qualified electricians should
carry out wiring. Turn OFF the breaker on the power supply side for electric shock prevention in the case of
touching the electric circuit during connection work.

Do not touch the smoothing capacitors soon after the breaker is turned OFF, because the smoothing capacitors
will store charge for a while and an electric shock will be received. Check with a multimeter that the DC
voltage on the inverter is low enough after the CHARGE lamp of the inverter is turned OFF.

ACAUTION

* Do not use the product that is damaged or lacking parts. Otherwise, injury and damage may result. o
Incorrect handling in installation/removal jobs could cause a failure. 3'
©
o
(ON @]
T O
Main power suppluy C:)| 5
3-phase power supply - - = - _| -
50/60 Hz |_ FRENIC-VG TOR : % |Q
i L1/R
@ L2/S
? L3
[TH1] I
I [THC]
| [PGP]
[PGM] [
| [PA]
[PB]
Analog input 3
Analog input 4 |
Analog output 4 { I
Analog output 5
90t XE
| >
)
m
pas
o
| g
[CN12] E @,
o
(G) S
- — ®
L
o

Figure 6.13.3
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6.13.4 Function codes

AWARNING

* A dangerous condition may result if a mistake is made in function code data. Check the data again after the
data is set and entered.

Otherwise, an accident could occur.

ACAUTION

* The keypad will not display any optional function codes of the optional AIO expansion card (i.e., E51, E52,
ES55, E56, E59, E60, E63, E64, E67, E68, E72, E73, E77, E78, E82, E83, E103, E104, E107, or E108) unless
the optional AIO expansion card is mounted. These optional function codes will be displayed only after the
optional expansion card is mounted.

Function codes E51, E52, E55, E56, E59, E60, E63, E64, E67, E68, E72, E73, E77, E78, E82, E&3, E103,
E104, E107, and E108 will be operable with this optional expansion card mounted.

The keypad will display these function codes with the optional AIO expansion card mounted. Otherwise,
the keypad will not display the functions.

Table 6.13.3
No. Parameter name - Setting range Description
Name Keypad display

ES1 Ai3 function selection Ai3 FUNC 0-27

ES52 | Ai4 function selection Ai4 FUNC 0-27

E55 Ai3 gain setting GAIN Ai3 -10.000-10.000 (times)
E56 Ai4 gain setting GAIN Ai4 -10.000-10.000 (times)
E59 Ai3 bias setting BIAS Ai3 -100.0-100.0(%)
E60 Ai4 bias setting BIAS Ai4 -100.0-100.0(%)
E63 Ai3 filter setting FILTER Ai3 0.000-0.500(s)
E64 Ai4 filter setting FILTER Ai4 0.000-0.500(s)
E67 Increment/decrement A/D-L-Ai3 0.00-60.00(s)

limiter (Ai3)
E68 Increment/decrement A/D-L-Ai4 0.00-60.00(s)
limiter (Ai4) See Chapter 4.

E72 | AO4 function selection AO4 FUNC 0-40

E73 | AOS function selection AOS5 FUNC 0-40

E77 AO4 gain setting GAIN AO4 -100.00-100.00 (times)
E78 AOS gain setting GAIN AOS -100.00-100.00 (times)
E82 AO4 bias setting BIAS AO4 -100.0-100.0(%)
E83 AOS bias setting BIAS AOS -100.0-100.0(%)
E84 AOL1-5 filter setting FILT AO1-5 0.000-0.500(s)
E103 Ai3 offset Ai3 OFSET -100.00-100.00(%)
E104 Ai4 offset Ai4 OFSET -100.00-100.00(%)
E107 Ai3 dead zone Ai3 BLIND 0.00-10.00(%)
E108 Ai4 dead zone Ai4 BLIND 0.00-10.00(%)

6-242



6.13 AIO Expansion Card

6.13.5 Check function

(1) Optional Module Mounting Check

It is possible to check with the keypad whether the optional AIO expansion card is correctly mounted.

Go to the Program Menu screen from the Operation Mode
OP—A:VG1—AIO
screen and select "4. I/O CHECK." OP—B :
Select the screen with the UP and DOWN keys (@ and @) op—C:
and check the screen corresponding to the optional AIO AVSOPAGE SHIF Tﬂ

expansion card.

For details, refer to the information provided in this manual on

how to operate the keypad.

As shown in the LCD screen example on the right-hand side,
the corresponding number will be highlighted (L1—M) if it is

O
correctly mounted. A
©
o
(2) T/O check o 8
3
It is possible to check with the keypad of the inverter the 1/O status of optional AIO expansion cards. = 5
23
Check with Monitor LED »=
<LED MNTR> 18
Press the FUNC/DATA key (&) in the operation mode screen Ai ADJUSTMENT
and select the corresponding item. (Ai3)
The 7-segment LED indicator will display the current analog F/D>LED SHIFT
input status in percentage.
Analog input gain and bias settings can be made by referring to
the LED indicator.
(The LED indicator will not display any analog output status).
Check with LCD screen
Go to the Program Menu screen from the Operation Mode screen and select "4. I/O CHECK."
Select the screen with the UP and DOWN keys (@ and @) and check the screen corresponding to the
optional AIO expansion card. 63
The screen will display the input voltages of [Ai3] and [Ai4] and the output voltages of [AO4] and o
m
[AOS]. 5
o
2
Ai3=xxx. XV <«— AIO |/O status 1 (Ai3): "0,0" if not connected. S
Aid= XxX. XV — AIO I/O status 1 (Ai4): "0,0" if not connected. o
AO4=%xXx. XV “—— AIO I/O status 1 (Ao4) g
AOS=xxXx. XV «—— AIO I/O status 1 (Ao5)
AV>PAGE sHIFTHH
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6.14 E-SX Bus Interface Card OPC-VG1-ESX

6.14.1 Product overview

This option card is used to control the FRENIC-VG
from the Fuji Programmable Logic Controller
MICREX-SX SPH3000MM via E-SX bus.

Main uses

The following can be performed from the option card.

Input of run, stop, and other signals: FWD, REV, X1 - X9, X11 - X14, RST

Speed command and torque command settings: 16-bit binary data

Operation status monitor (bit data)

Running forward, running reverse, during DC breaking or during pre-excitation, inverter shutdown,
braking, DC link established, torque limiting, output current limiting, during acceleration, during
deceleration, alarm relay, remote/local, write error from link, data writing (processing) in progress

Motor speed / torque monitor: 16-bit binary data

Operation status monitor (word data)
(Speed command, output frequency, torque command, output current, output voltage, cumulative run
time, etc.)

Referencing/changing function codes

The tact cycle of the PLC (SPH3000MM) and the control cycle of the inverter can be synchronized
by E-SX bus.*1

Toggle monitor control enables monitoring of whether the mutual functioning of the host device and
inverter is normal.

*1 For synchronization, refer to Section 6.14.10 "Synchronization of E-SX bus tact cycle and inverter control cycle."

6.14.2 Model and specifications

6.14.2.1 Model

Model details: OPC-VG1-ESX
] E— VG1: FRENIC-VG inverter
— ESX: E-SX bus interface card

Accessories

Spacers: 4
Screws (M3): 2
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6.14 E-SX Bus Interface Card

6.14.2.2 Specifications

ACAUTION

+ If the rotary switches (SW1, 2) on the option are not set correctly, the system will not operate properly. Set as
indicated below, taking care to ensure that all settings are correct.

Set the rotary switches (SW1, 2) on the option with the inverter power OFF.

Table 6.14.1 Hardware Specifications

Item Specifications
Name E-SX Bus Interface Option
Transmission specifications | E-SX bus slave, I/O transmission
Transmission speed 100 Mbps
Distance between stations Maximum 100 m
Total extension distance Maximum 1,000 m o)
E-SX bus consumption Normal operation: Maximum 6 mA, bypass operation (inverter power OFF): _ﬁg
current Maximum 93 mA o

Number of words occupied 16 words (I area 8 words / Q area 8 words)

in transmission % 8
Terminals / bus cable IN, OUT / E-SX bus cable *NU1C-P3 (0.3 m) - NU1C-AO (100 m) 8 5
Rotary switches RSW 1, 2 Station address setting, any station address from 1 to 283 can be assigned. % IS
Status display LED Status of local station (running/error) is indicated by LED

RUN, ERR

(1) Rotary switches SW1, 2

The station address is set with rotary switches SW1 and SW2 on the option board. The display is
hexadecimal, with "SW1" corresponding to the upper 4 bits and "SW2" corresponding to the lower 4 bits.
For the E-SX bus station address, read as a decimal display.

Example: For station address 194, this is C2 (h), and SW1 =C, SW2 =2 are set.

SW1 : Upper 4 bits
SW2 : Lower 4 bits

Figure 6.14.1 Station Address Setting Switches

5 M

T W

*  Set the same address as the E-SX bus address set in the MICREX-SX system definitions. The address assigned g:} é
Q

from MICREX-SX will be the actual E-SX bus address, so this may differ from the set values of these rotary © <
switches. (This can be checked in Function Code U13 "SX Bus Address Monitor".) S
a

*  When multiple units are used, make sure that duplicate E-SX bus addresses are not set.

* The factory defaults are SW1 =0, SW2 = 0 (station address 00 (h)). In this case, the station address set in the
"Expert (D300win)" support tool system definitions is set (no degenerate system startup). If there is degenerate

system startup, a heavy alarm will occur on the MICREX-SX.
* SW1 and SW2 settings are detected during "power on" and "reset" of the E-SX bus (MICREX-SX).
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(2) Status display LED

RUN, ERR

The status of the local station (running/error) is indicated by the RUN/ERR LED on the option board.
The option determines the status of the local station, which is a slave station, and thus this may differ
from the RUN/ALM status displayed on the MICREX-SX CPU.

Table 6.14.2 LED Display

Status of slave RUN (green) | ERR (red)
Initial E-SX bus transmission not received LJOFF LJOFF
E-SX bus transmission received M Flashing LIOFF
Normal HON CJOFF
Heavy alarm Option hardware error LJOFF HON
Master down detected HON HON
Light alarm HON HON
*+ Local station setting error (does not match master or
station address outside range)
+ Communication error detected (missed reception 3
tacts in succession)
+ Other inverter alarm occurred
Inverter power OFF LJOFF LJOFF
(including bypass operation)

Table 6.14.3 Software Specifications

Item

Specifications

Data update cycle (*1)

Minimum 250 ps

Oper
ation

Run command

Run forward and reverse commands, alarm reset command, X1 to X14 commands

Speed/torque
command

1-word data

Operation status
output

Bit data of running, braking, torque limiting, alarm relay and other signals

Return speed (1 word), torque output (1 word), current return position (2 words)
(supported in near future)

Option function codes

030, 031, U11 to U13

Protective functions

£ Network error (E-SX bus error) (*2)

*Light alarm: ~~/alarm action can be set with 030, 031.

*Heavy alarm: Immediate /5~ ~alarm.

Fi~F : Toggle error (*3)
The 2-bit signals sent by the PLC, toggle signal 1 TGL1 and toggle signal 2
TGL2, are monitored, and this error occurs if the specified change pattern is
not received before the time set in H144 elapses.

/~£ : E-SX bus tact synchronization error (*4)

Occurs when synchronization of the E-SX tact cycle and inverter control cycle is

lost due to noise or other factors.

*1

The data update cycle depends on the carrier frequency setting, E-SX bus tact cycle of the MICREX-SX, and

task cycle of the application program.

*2
*3

For light and heavy alarms, refer to Section 6.14.6 "Protective operations."
For details on toggle signals and toggle errors, refer to "TGL1" and "TGL2" in the explanation of E01 to E13 in

Chapter 4, Section 4.3 "Details of Function Codes." The toggle pattern for ON/OFF of TGL1 and TGL2 must
be created in the MICREX-SX program.

*4

For E-SX bus tact synchronization errors (4~ ), refer to Section 6.14.10 "Synchronization of E-SX bus tact

cycle and inverter control cycle."
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6.14 E-SX Bus Interface Card

6.14.3 External dimension drawings

134

o o
o)
W2
2w “mm.,
ORI

o

0 o|©

([N] OUT
1 1

o
=
=

(Unit: mm)

Figure 6.14.2 Option Print Board Outline Drawings

Bl E-SX bus cable connections

OPC-VGI1-ESX

Blue

Figure 6.14.3 E-SX Bus Cable Connections
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Connection of the FG terminal is not necessary. Do
not connect. For the installation procedure, refer to
Section 6.1.4 "Installing internal options
(OPC-vG1-0O00)."

A connector to which the E-SX bus cable is not
connected should be left unconnected. Never
connect a terminating connector.
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6.14.4

Basic connections

Perform the wiring and connection work as explained in Section 6.1.4 "Installing internal options
(OPC-vG1-O0)."

AWARNING

Risk of electric shock, fire, and other hazards if improper wiring work is performed. Only a qualified
electrician should make the connections. If it is necessary to touch electrical circuits to make connections after
the power has been connected, switch the power breaker to the OFF (open) position to prevent electric shock.

Even when the breaker is OFF (open), the smoothing capacitor is charged and will cause electric shock if
touched. Make sure the inverter CHARGE lamp is off and use a tester to verify that the DC voltage of the
inverter has fallen to a safe level.

The E-SX bus voltage is supplied from the PLC power module. Before installing or removing this option,
make sure that the MICREX-SX power and inverter power are OFF.

ACAUTION

Do not use a product if parts are damaged or missing. Risk of injury and damage.

Improper work when installing or removing the product may cause product damage.

Follow the rules below when making connections.

[Rules for connections]

(M

@
(€))

“4)

Use dedicated cables for the E-SX bus.
Model: NU1C-P3 (0.3 m) to NUIC-AO (100 m)

For cable specifications, refer to the MICREX-SX manual (Hardware).
Before performing work, make sure that both the MICREX-SX and the inverter are powered OFF.

For the E-SX bus cable wiring, the main circuit wires of the inverter should be kept as far away as

possible (at least 30 cm) from other power lines to prevent malfunctioning due to noise. Never

insert in the same duct.

Connect the wiring of the E-SX bus cable from OUT to IN on the SPH3000MM, or from IN to
OUT. Communication is not possible with an OUT-OUT or IN-IN connection, and thus the system
will not operate. Connection of a terminating connector is prohibited. Never connect a terminating

connector.
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6.14 E-SX Bus Interface Card

Example of basic connections

Power module CPU module
{ (SPH3000MM)
SX bus — o

terminating
connector o

Programmable
operation display

POD
Connection cable
for computer loader

. - :
: E-SXbus [ FRENICVG |
. cable
. —x © L1/R u

—x © L2/S \Y

—x ® L3/T w

Blue
Yellow Programming
support tool
D300win
E-SX bus
cable

—x © L1/R u

—x © L2/S \Y

—x © L3/T w

Blue
Connection of SX bus
terminating connector
prohibited

Figure 6.14.4 Example of Basic Connections
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6.14.5 Related function codes

AWARNING

Risk of an accident

+ Incorrect function code data may create a hazardous condition. After setting and writing data, recheck the data.

Inverter function codes related to the E-SX bus interface card are described below.

Table 6.14.4 Related Function Codes

Function code name

Name

Keypad display

Setting range

Description

H30

Link function

Link function

0to3

3: Set run command / command data enable via E-SX.

030

*1

Action when
transmission error
occurs

Link mode

0

Immediate forcible stop when communication error occurs
(light alarm) (5~ alarm: coast to stop)

Continue operation for timer time after a communication error
(light alarm) occurs (in a communication error state, the previous
run command from communication is held)

Forcible stop after timer time (£~ %/alarm: coast to stop)

If communication recovers within timer time, operates according
to the communication command. If after timer time, forcible stop.

Continue operation for timer time after a communication error
(light alarm) occurs (in a communication error state, the previous
run command from communication is held). If communication
error recovery does not take place within timer time, forcible stop.
If communication recovers within timer time, operates normally
according to the communication command.

No alarm (£~4') when a communication error (light alarm)
occurs.

In a communication error state, the previous communication
command is held

When communication recovers, operates normally according to
the communication command.

031
(*1)

Action time when
transmission
error occurs

Link timer

0.01 to 20.00s

Operation timer value [s] when communication error (light alarm)
occurs.
Enabled when 030 =1 or 2

Ull

E-SX transmission
format selection

USER P11

3

Standard format: 2
Number of words occupied: 16 words (8W+8W)

Other than
above

Reserved (do not set)

F26

Carrier frequency

Carrier Hz

2to 15

Set the carrier frequency (= inverter control cycle).
The SPH3000MM tact cycle and inverter control cycle are only
synchronized when F26 = 4 or 8.

H107

Light alarm
definition 2

Light alarm 2

0000 to
1111

Select the alarm action when an E-SX bus error (£~ or toggle
error (/=) occurs. The

£~H digit is 100, and A—/ digit is 1.

Set applicable digit to 0: alarm occurs or 1: light alarm (. =4, )

H108

Light alarm
definition 3

Light alarm 3

0000 to
1111

Select the alarm action when an E-SX bus tact synchronization
error (Hi—£ ) occurs.

Set the "1" digit to 0: /- alarm occurs or 1: light alarm

E10

E13

X11 to X14
function selection

X11 to X14
functions

*2

Select the command when each X11 to X14 bit= 1.

To perform toggle monitoring by X terminal bit, set TGL1, TGL2
in either of the two terminals.

E15

E27

Y function
selection

Y function

*2

Select the Y1 to Y5 and Y11 to Y18 functions.

To check the E-SX tact synchronization status,
any one of the terminals.*3

set C-Dol0 in

0160

Function code
monitor (1) setting

Lead code 1

0000h to
FFFFh

Only valid when standard format 2 is used. Use 485No to set the
function code to be constantly monitored by function code
monitor (1).

ol6l

Function code
monitor (2) setting

Lead code 2

0000h to
FFFFh

Only valid when standard format 2 is used. Use 485No to set the
function code to be constantly monitored by function code
monitor (2).

*1 For details on 030 and 031, refer to Section 6.14.6.1 "(2) Action when a light alarm occurs (030, 031)."

*2 For details, refer to Chapter 4, Section 4.3 "Details of Function Codes."

*3  For E-SX tact synchronization, refer to Section 6.14.10 "Synchronization of E-SX bus tact cycle and inverter control cycle."
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6.14 E-SX Bus Interface Card

6.14.6 Protective operations

6.14.6.1  Light alarms and heavy alarms in E-SX bus communication (5~

(1) Causes of light alarms and heavy alarms (5~4)

Light alarms and heavy alarms are generated on the E-SX bus interface card depending on the alarm level.

When an alarm occurs, the inverter outputs an /~/~~'"network error" and the motor coasts to stop.*1

*1 Inverter function code H107 can be set to display / =/ and continue operation when an alarm occurs. Refer to

the explanation of H107 in Chapter 4, Section 4.3 "Details of Function Codes."

Table 6.14.5 Causes of Light Alarms and Heavy Alarms (£~Y)

Item Light alarm Heavy alarm 1 Heavy alarm 2
ERR M (lit) ERR M (lit)
Card LED state RUN M (lit) RUN M (lit) Undefined
Normal reception failed 3 |+ All masters down + Card hardware failure O
Cause *2 times in succession due to (Cable break, PLC - Improper card installation g
noise on communication power interrupted) T
line or other cause. o
Clear alarm cause (auto clear by communication reset) or | After clearing the alarm 00
set H30 =0, 1 or [LE] = OFF and issue reset command.*3 | cause, cycle the inverter T O
Reset method power off/on (clearing is not = 5
possible until the power is CZ) Py
turned off). n O
=
Alarms can be controlled by | When a heavy alarm occurs, an /5~ ~/alarm is generated
Control of alarm state . . .
function codes 030, 031. immediately.
Communication error
code displayed on 1 2 3
keypad*4
Alarm sub-code
x5 01(hex) 02(hex) 04(hex)

*2 When a light alarm cause occurs and command via E-SX is enabled (H30 = 2, 3 and LE = ON; for details, refer
to the explanation of H30 in Chapter 4, Section 4.3 "Details of Function Codes"), £~ 'is generated. With heavy
alarm 1, when run command via E-SX is ON, ~~4is generated. With heavy alarm 2, 5~ */is generated

regardless of the settings when the cause occurs.
*3 "Issue a reset command" at light alarm and heavy alarm 1 refers to inverter reset input by any of the following
methods.

* Keypad key input
* Assign error reset [RST] by X function selection and input digitally.

* RST bit =1 in Q area from E-SX communication S m

. ]

Depending on the MICREX-SX CPU state, the CPU may need to be reset as well when heavy alarm 1 occurs. % P

o @

*4 The communication error code for a light alarm or heavy alarm can be checked in the communication status screen © <
of the maintenance information on the keypad. Press the key in the operation mode screen of the S
a

communication status screen to change to the menu screen, move the arrow on the left side of the screen to "5.
Maintenance" with the (N/Q) key, and press the key. Press the ) key 3 times to display the screen below.
This error code indicates the first factor that caused £~ ~/to occur. A light alarm always occurs before heavy alarm

1 occurs, and thus when 030 = 0, this code shows the light alarm code even when the state is heavy alarm 1.

NRK = XX X X X o
NRR = X X X X X X X - No communication error
NRO = X X X X X x 1: Light alarm

NRL = X X X X X X X 2: Heavy alarm1
AV>PAGE sHIFT 3: Heavy alarm2

Figure 6.14.5 Communication Error (£5~4') Code Screen
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*5 The alarm sub-code of 5~*/can be checked in alarm history selection in the alarm information of the keypad.
The alarm sub-code screen can be displayed as follows: Press the key in the operation mode screen to change
to the menu screen. Move the arrow at the left side of the screen to "7. Alarm Information” with the (/&) key and
press the key. Select the alarm you want to view in the alarm information selection screen that shows the most
recent alarm and the previous 3 alarms, and press the key. Press the (N key once. The screen below appears.

/N

This alarm sub-code indicates the first factor that caused £/~ ~/to occur. A light alarm always occurs before heavy
alarm 1 occurs, and thus when 030 = 0, this code shows the light alarm code even when the state is heavy alarm 1.

SUB=xxx_ < 1: Light alarm
AL=Er4 AL =xxx 2: Heavy alarm1
AL=xxx AL=xxx 4: Heavy alarm2

AVO>PAGE SHI FTI

Figure. 6.14.6 Alarm Sub-Code Screen

(2) Action when light alarm occurs (030, 031)

This section explains the control methods for £/~ alarms by inverter function codes 030, 031 when a

communication error (light alarm state) occurs while a run command is issued from the MICREX-SX via
the E-SX bus.

1) Function code 030 = 0 (immediate coast to stop when communication error (light alarm) occurs)

Communication error
Transmission error  Normal | | Normal

Display Regular —> Er4
ii_Transmission not possible due to communication error
Command { FWD _ON__ON
ommand from —
MICREX-SX Speed R
command .
FWD ~ oN | OFF Jon.

. Reference speed
Internal setting | (Accel/decel operation

of FRENIC-VG internal processing) __ i .

Reference speed 3 — | i
M51) e e

Coast to stop Alarm reset

Figure 6.14.7

2) Function code 030 =1, 031 = 5.0 (coast to stop after 5 seconds when communication error (light
alarm) occurs)

Communication error
Transmission error  Normal | | Normal

Display Regular Er4
FWD
Command from o
MICREX-SX Speed
command

FWD ON OFF | on

. Reference speed
Internal setting | (Accel/decel operation

of FRENIC-VG internal processing)

Reference speed 3
(M51)

During acceleration, accelerates to speed
command even if transmission error occurs ~ Alarm reset

Figure 6.14.8
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6.14 E-SX Bus Interface Card

3) Function code 030 =2, 031 =5.0
(£~ alarm occurs if communication does not recover within 5 seconds after communication error

(light alarm) occurs)

Communication error

Transmission error  Normal Normal
Display Regular Er4
FWD
Command from [ S N
MICREX-SX Speed
command

FWD

: Reference speed
Internal setting (Accel/decel operation

of FRENIC-VG internal processing)
Reference speed 3
(M51)
During acceleration, accelerates to speed
command even if transmission error occurs

Alarm reset

Figure 6.14.9

4) Function code 030 =2, 031 = 5.0 (communication recovers within 5 seconds after communication

error (light alarm) occurs)

Communication error
Transmission error  Normal | | Normal

Display Regular

Command from
MICREX-SX Speed -—- N

FWD

Internal setting
of FRENIC-VG | Reference speed 3
(M51)

During acceleration, accelerates to speed
command even if transmission error occurs

Figure 6.14.10

5) Function code 030 = 3 (operation continues)

Communication error

Transmissionerror Normal | Normal
Display Regular
Pwo _[oN o oNo
Command from
MICREX-SX Speed LI L. ____ | I I
COMMEANG s - - == oo b oo o o o o o o o o o oo ooooooooooos
<>
FWD _I ON
Internal setting
_ Reference speed LIl
of FRENIC-VG (Accel/decel opepationH ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

internal processing)
Holds setting that was in effect when transmission
error occurred and continues operation

Figure 6.14.11
*1 During this period, if communication does not recover and a new command and setting are not sent, the

command (run command, speed command, or both) from communication before the communication error

occurred is held.
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6.14.6.2

6.14.6.3

E-SX related alarms (5i-£, Ai-F)

The causes of E-SX related alarms /5/—/~ and /%~/ are shown in Tables 6.14.6 and 6.14.7.

Table 6.14.6 /-£ Alarm Causes
Item E-SX bus tact synchronization error
ERR M (lit)
Card LED state RUN M (lif)
Cause Synchronization of tact cycle and inverter control cycle lost due to noise or other cause.
After clearing the cause of the alarm, issue a reset command.
Reset method

After the alarm is reset, the ERR LED turns off.

Communication error
code displayed on
keypad

Alarm sub-code
*1

01(hex)

Table 6.14.7 /A~ Alarm Causes
Item Toggle error
ERR M (lit)

Card LED state RUN M (lif)

Normal toggle signal pattern of TGL1 and TGL2 signals not received within time set by
Cause . .

inverter function code H144.

After clearing the cause of the alarm, issue a reset command.
Reset method

After the alarm is reset, the ERR LED turns off.

Communication error
code displayed on
keypad

Alarm sub-code
|

04(hex)

*]1 Alarm sub-codes can be checked as explained in *5 in Section 6.14.6.1 "Light alarms and heavy alarms in
E-SX bus communication."

Other inverter alarms
The card treats inverter alarms other than the above as light alarms. The actions indicated in Table 6.14.8
take place.
Table 6.14.8 Actions When Other Alarms Occur
Item Inverter alarm other than an E-SX related alarm
ERR M (lit)
Card LED state RUN M (lif)
Reset method After clearing the cause of the alarm, issue a reset command.
After the alarm is reset, the ERR LED turns off.
Inverter alarm codes (other than ~~%') can be checked on the E-SX bus light alarm
information tab of alarm diagnosis in the Expert (D300win) support tool. Hexadecimal
values are shown in the following format in Expert (D300win).
Others b8 | b7 [ b6 [ b5 [ b4 [ b3 | b2 | b1 | b0
1 1 Alarm code (M16) (*1)

*1 For details on alarm codes, refer to the FRENIC-VG User's Manual (Unit Type / Function Codes Edition)
separately issued, Chapter 4, Section 4.2.4 "Data Format List."
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6.14 E-SX Bus Interface Card

6.14.7 Data addresses (1Q area)
6.14.7 1 Supported formats

Function code U1l "SX bus transmission format selection" can be set to 3 to support the transmission

format below.

(1) Standard format 2 (U1l = 3)

Basic format that allows reading/writing of the motor speed, operation status monitor, and two

function codes each (specified in 485No).

6.14.7.2 Input/output data address assignments

(1) Standard format 2 9
D

(*1) bit 15 bit 0 o

%IWx.x.*.0 Polling function code 485No (1) -

%IWx.x.*.1 Polling function code 485No (2) % 8

%IWx.x.*.2 Data of polling function code (1) C:)| 5

%IWx.x.*.3 Data of polling function code (2) % IS

%IWx.x.* 4 Data of function code monitor (1), *Selected by 0160

%IWx.x.*.5 Data of function code monitor (2), *Selected by 0161

%IWxX.X.*.6 Motor speed

%QWx.x.*.8 Selecting function code 485No (1)

%QWx.x.*.9 Selecting function code 485No (2)

%QWx.x.*.10 Data of selecting function code (1)

%QWx.x.*.11 Data of selecting function code (2)

%QWx.x.*.12 Speed command

wawers| B | 2SR 2 2% g|g|x |2 |%|=|8 8

%QWx.x.*.14 Polling function code 485No (1)

%QWx.x.*.15 Polling function code 485No (2) m

Figure 6.14.12 Standard Format 2

sng XS-3

*1 The address structure is as follows.

Inverter station
address
(1-238)

Prefix SX bus stalt;iréaddress of E-SX bus number

(%IW, %QW)| (254-247) (R

plen aoeuoju|

Word number
(0-9)

For address details, refer to the MICREX-SX SPH User's Manual, SPH3000MM (FH302).
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6.14.8
6.14.8.1
)

Format details

| area (MICREX-SX < FRENIC-VG)

Standard format 2 (U11 = 3)

@ Polling function code address, polling function code data

(MSB) (LSB)
%5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Polling function code 485No (1)

Data of polling function code (2)

The 485No corresponding to the function code in the polling request from the MICREX-SX is
stored in "Polling function code 485No (1), (2)" (16 bits). The data are respectively stored in "Data
of polling function code (1), (2)".

Function code monitor

(MSB) (LSB)
%5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Data of function code monitor (1)

Data of function code monitor (2)

"Function code monitor (1), (2)" are constant monitors of function code data. Set the 485Nos. of
the function codes to be monitored in function code 0160 for "Function code monitor (1)" and 0161
for "Function code monitor (2)".

Motor speed

(MSB)
%5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Motor speed (decimal) x 20000 + maximum speed = 16 bit data

The maximum speed is the speed set in inverter function code F03. To use r/min units, calculate
the above equation in reverse. When the data is negative (2's complement), the command becomes
a reverse speed command.
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6.14 E-SX Bus Interface Card

@ Operation status (1 when all are ON)
(MSB) (LSB)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

o | Ol o > | x E|>|Q2

(%) — = 1 =

he ' LU = ! 2 o X L

2| W A R-R R FI2|E|Z2|0|&]8
FWD : Running forward TL : Torque limiting RL : Communication selection
REV : Running in reverse (1: H30=2or 3)
EXT : DC braking / pre-excitation ~ IL  : Current limiting
INT : Inverter shutdown ACC : Accelerating - (FRENIC-VG is always 0)
BRK : Braking DEC : Decelerating ERR  : Function code access error
NUYV : DC link voltage established ~ ALM : Alarm relay BUSY : Writing function code

ERR is "0" when function code selecting (writing) and polling (reading) all took place normally. If a selecting or

polling operation was abnormal, ERR becomes "1"*1. The cause of the error can be checked in function code

M26 (the table below). When this bit is "1", remove the cause of the error as indicated in M26 and perform 9
selecting/polling. If all finish normally at this time, ERR and M26 automatically change to "0". _%
Value of M26 (HEX.) Write/read error -
78 (4EH) Accessed unused function code % §
79 (4FH) Write to read-only function code o k=
Write while running to function code that cannot be changed while % IS
running

Write to function code that cannot be changed when FWD/REV is
ON

80 (50H) Out of range data write

*1 If multiple errors occur simultaneously, the M26 error cause will be shown in the following order of priority:
Selecting (2) > Selecting (1) > Polling (2) > Polling (1).
(For example, if both selecting (2) and polling (1) are errors, the cause of the selecting (2) error will be stored in M26.)

BUSY is "1" during data writing (processing). To successively write data, wait until this bit is "0" before writing

the next data. Data written while this bit is "1" will be disregarded.

plen aoeuoju|
sng XS-34
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6.14.8.2 Q area (MICREX-SX = FRENIC-VG)

(1) Standard format 2 (U1l = 3)
@ Selecting function code 485No, selecting function code data
(MSB) (LSB)

Selecting function code 485No (1)

Data of selecting function code (2)

The 485No corresponding to the function code for selecting from the MICREX-SX is written to
"Selecting function code 485No (1), (2)" (16 bits). At the same time, write the data respectively to
"Data of selecting function code (1), (2)".

Note 1: When selecting, write the 485No. and data at the same time.

Note 2: Writing to function code FOO (485No. = 0000h) is not possible in this format. If writing is attempted,
a "Write to read-only function code error" will occur and 79 (4FH) will be written to M26.

Note 3: If the same function code is set in selecting function code (1) and (2), the specification by selecting
function code (2) is given priority.

@ Speed command (S01)

(MSB) (LSB)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Motor speed (decimal) x 20000 + maximum speed = 16 bit data

The maximum speed is the speed set in inverter function code F03. To use r/min units, calculate
the above equation in reverse. When the data is negative (2's complement), the command becomes
a reverse speed command.

® Run command / Di / RESET input (S06)
(MSB) (LSB)

5 14 13 122 11 10 9 8 7 6 5 4 3 2 1 0
Sl Q¥ c]lo|le|s|lelwls|laolalcsld g
Pl | X | X |[X|[X|X|X|X[|[X|[x|X|X|x|§]|Z
FWD : Runforward command X1-X14 : Terminal input (Di)
REV : Runreverse command RST : Reset alarm

If a link command is allowed, FWD and REV are valid. X1 to X14 and RST are always valid.

For link commands, refer to Section 6.4.9 "Link function."

@ Polling function code 485No
(MSB) (LSB)
15 14 1 0
Polling function code 485No (1)

Polling function code 485No (2)

Specify the 485No corresponding to the polling request function code in "Polling function code
485No (1), (2)" (16 bits).
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6.14 E-SX Bus Interface Card

6.14.9 Data transmission examples

Examples of data transmission using standard format 2 are described below.

Conditions

Function code Ul1 "SX transmission format selection" = 3, H30 "Link Operation" = 3, maximum speed:
1500 r/min,

E-SX bus station address: 10, E-SX master station address: 254, E-SX bus used

(1) Speed setting / run command

Issuing run forward (FWD) and 750 r/min speed commands from the MICREX-SX

%QW254.0.10.12| 2 | 7 | 1 | 0 [ 750+ 1500 x 20000 = 10000 = 2710(hex)
%QW254.0.10.13| 0 | 0 | O | 1 | FWD=1

(2) Method of using function code monitor

Constant monitoring from the MICREX-SX of the calculated torque value M07 and the effective

9 'deys

output current value M11.
Set 0160 = 0807 (hex) and 0161 = 080B (hex) in advance.
(485No. of M07 is 0807 (hex), 485No. of M11 is 080B (hex))

l

%IW254.0.104 | 0 | 7 | O | A | MO7 = 1388 (hex) = 5000 = 50.00%
%IW254.0.10.5| 0 | 5 | B | 4 | M11=05B4 (hex) = 1460 = 146.0A

SNOILdO
71041INOD

(3) Function code data settings

Setting 30.5 s in function code S08 "acceleration time" from the MICREX-SX.

%QW254.0.10.8

%QW254.0.10.9
%QW254.0.10.10
%QW254.0.10.11
%QW254.0.10.12
%QW254.0.10.13
%QW254.0.10.14

Selecting of function code S08 (485No. 0708h)

30.5=305x0.1s =305=0131 (hex)

oO|lojlo|jlo|jo|o|oO

N|O|o|Oo|=~|O (N

oO|lo|jlo|lo|w|Oo|O
| O|lO|O |~ |O |0

Polling of function code S08 to confirm completion of setting

| After write is completed

%IW254.0.10.0 | O | 8 | O | 7 | Polling response of function code SO8
%IW254.0.10.1

%IW254.0.10.2 131 (hex) =305 x 0.1 s=30.55s
(Indicates that data was set normally.)

sng XS-3
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%IW254.0103| 0 [ 0O | 0 | O
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Note:

Toggle monitor

Performing data toggle monitor between the MICREX-SX and inverter. This example describes
how to set the X12 terminal to TGL1 and the X13 terminal to TGL2.*1

Set E11 =72 (TGL1), E12 =73 (TGL2), H30 = 3, and H144 = 0.10 (100 ms) in advance.

As aresult,
Transmission toggle (MICREX-SX—VG1): %QW254.0.10.13 bit 12 = TGLI, bit 13 = TGL2

The inverter monitors the toggle pattern sent from the MICREX-SX while the run command is ON,
and if the correct toggle signal is not received within the time set in H144, generates toggle error

oz
I/

*1 For details on toggling, refer to the EO1 to E13 toggle signal section in Chapter 4, Section 4.3 "Details of
Function Codes."

Inverter function code H107 can be set to display / =/ and continue operation when an alarm

occurs. Refer to the explanation of H107 in Chapter 4, Section 4.3 "Details of Function Codes."

When F26 "Carrier frequency" is set to a value other than 4 or 8, set the tact cycle of the
application that sends the MICREX-SX transmission toggle to 0.5 ms or higher.

*

%QW254.0.10.13

0 ‘ 0 ‘ 0 ‘ 0—1—2—3—0..issent to * (toggle pattern transmission)

| After toggle transmission

*

%QW254.0.10.13

0 ‘ 0 ‘ 1 ‘ Run command (FWD) = ON

If an /£~ E-SX bus communication error (light alarm, heavy alarm 1) occurs during toggle
transmission and toggle transmission is continued, an /%~ toggle error may occur immediately
after communication recovers normally. To avoid an /%—/~ toggle error, stop toggle transmission

when an £~ E-SX bus communication error occurs.
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6.14 E-SX Bus Interface Card

6.14.10 Synchronization of E-SX bus tact cycle and inverter control

cycle

6.14.10.1 Conditions required for tact synchronization

Connecting the card to the E-SX bus makes it possible to synchronize the E-SX bus tact cycle and the
inverter control cycle. By doing this, the control timing of multiple inverters can be synchronized,
making it easy to implement control that requires high-accuracy timing.

However, the processing that synchronizes the inverter control cycle and the E-SX bus tact cycle
requires that the following conditions (1) and (2) both be satisfied. If either condition is not satisfied, the
tact cycle and inverter control cycle will operate asynchronously. When the conditions are both satisfied,
synchronization is performed automatically after E-SX bus communication is established.

Table 6.14.9 Tact Synchronization Conditions

Synchronization condition

Condition (1) | The E-SX bus tact cycle is one of the following (recommended tact cycles are underlined).*1
0.25 ms, 0.5 ms, 0.75 ms, 1 ms, 1.25 ms, 1.5 ms, 1.75 ms
2 ms, 2.5 ms, 3 ms, 3.5 ms, 4 ms, 4.5 ms, 5 ms, 5.5 ms, 6 ms

6.5 ms, 7 ms, 7.5 ms, 8 ms, 8.5 ms, 9 ms, 9.5 ms, 10 ms

Condition (2) | Inverter function code F26 "Carrier Frequency" is set to any of the following frequencies.*2
* Unit type in HD or LD mode: 4 kHz, 8 kHz
¢ Unit type in MD mode: 2 kHz, 4 kHz

« Stack type in MD or LD mode: Any setting (Internally fixed at 2 kHz)

*1 If the tact cycle is other than a recommended cycle, the control cycle timing will not be the same for multiple

inverters.

*2 When F26 "Carrier Frequency" is set to other than 4 kHz or 8 kHz, set the bus tact cycle to 0.5 ms or more.

6.14.10.2 Checking the tact synchronization status

The tact synchronization status can be checked by the methods indicated in Table 6.14.10.

Table 6.14.10 Tact Synchronization Status

Method

Operation

Function of Y terminal C-Do10

Tact synchronizing: C-Do10 = ON *1

Function code M142

Tact synchronizing: M142 bit 0 = 1 *2

*1 To assign C-Do10 to the Y terminal, refer to E15 to E27, Y function selection in Chapter 4, Section 4.3 "Details

of Function Codes."

*2 Can be checked in the data confirmation screen of the keypad even if C-Do10 is not assigned to the Y terminal.

6.14.10.3 Action when synchronization is lost (5-£)

If synchronization is lost due to noise or other cause after the E-SX bus tact cycle and inverter control
cycle are synchronized, the inverter operates as described below.

Table 6.14.11 Action When Synchronization is Lost

Error

Operation

Synchronization is lost

"/~£ " (alarm sub-code 1) occurs as an E-SX bus tact synchronization
error.*1

Resynchronization is performed automatically, and "/~~~ " reset can take
place when resynchronization is completed.

*1 If the tact cycle or inverter function code F26 is changed during synchronization so that the synchronization
conditions are no longer met, synchronization will be lost; however, /%~ will not occur in this case.
Note: Inverter function code H108 can be set to display / —/5 and continue operation when an alarm occurs. Refer
to the explanation of H108 in the FRENIC-VG User's Manual (Unit Type / Function Codes Edition)
separately issued, Chapter 4, Section 4.3 "Details of Function Codes."
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6.14.11 Support tool interface
6.14.11.1 Configuration definition method

The configuration definition method in the "Expert (D300win)" support tool for the inverter is explained

below.

® In "E-SX bus" under "CPU" below, select the IN terminal or OUT terminal that connects the inverter,
and right-click to perform "Insert".

@ In the "Module insert" window, select the individual module in "Module attribute type", select the
inverter in "Module group type", and select model "FRN-VG1 (STD1)" in "Outline specification".

® Parameter settings are not necessary (parameters cannot be set). Press OK.

- ¥—Programmer Expert{D300win) — Untitled

File Edit ‘iew Tool Help

| Eloe|5] 6m|em| o6 |
i = E_E System structure

2] Syetem properties
=l 11slots Base : MF1ES-11
[ Power : AG Pomer(35W) : NP15-22
E|"- CPU: GPL-O: R_U2 258E : MPTPU2-256E
EI E-5¥ bus-0 properties
H g Input terminal
| Filoutout terminal
=B E-5¥bus-1 properties Module insert
- §i& Input terminal

g Output ter mins| E-5¥ bus station Mo: Gircuit Mo Mame: oK

1 3: I - I |FRE MIC-GBW+EY)
Cancel
—Module attribute twpe Cutline gpecification:
" Baseboard unit type module | Tvpe | Qutline specification Parameter.
& Tndividual t dul FRI =10 E M
i I FRN-VGIST02 FRENIC-VG(4-4 Help

£ Block type module FRMN-VG1SP1) FREMIC-VG(EW+4'w)
€ Board type module

ingert pogition —
~Module group type ! Insert
 FOD = Other P " | : o+ fddition

i~ Servo (5
* Tnverter  Power Type I~ Mo equipmen
170 Terminal 0 FRN-VGT(STDT)
= Optical link (E Conzumed currentm A}
F1 Help
¢ Ganverter (= B/93
%

g_. T Wariable | POUAorkshe

6.14.11.2 Compatible versions of the SPH3000MM and support tool

(1) Compatible versions of the inverter support tool are as follows.

* Expert (D300win) : V3.5.2.36 or later
+ Standard 1 V3.0.3.34 or later

(2) Compatible versions of the inverter SPH3000MM are as follows.

» Hardware : V20 or later

» Firmware : V02 or later
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6.15 PROFIBUS-DP Interface Card

6.15 PROFIBUS-DP Interface Card OPC-VG1-PDP

6.15.1 Product overview

This card is used to control the FRENIC-VG from a PROFIBUS-DP master [eeoooocs
(e.g., Siemens PLC) via PROFIBUS-DP. O O
Note This card is exclusive to the FRENIC-VG series. It does not work if it
is mounted on any other series of Fuji inverters (e.g., =
FRENIC-MEGA). If a PROFIBUS card designed for other Fuji ]
inverter series is mounted on the FI_{EI\_IIC-VG, the card does not EE Df
work and the FRENIC-VG issues an -/ alarm. :: [D_E
SR
. N
Major features S
This card has the following features. IR
- Compatible with the FRENIC5000VG7 serics RS g
- Supporting the PROFIBUS DP-V0 B8k o
+ Compliant with the drive profile PROFIDrive V2 o { s
* Input of run, stop and other commands

* Speed command setting: 16-bit binary data
+ Running status monitor

* Motor speed monitor: 16-bit binary data
 Referencing/changing function codes

SNOILdO
71041INOD

Compatible software versions

This card is compatible with the following inverter software versions (which can be checked on the
maintenance screen on the keypad).

MAIN = H10021 or later
MTR = H20021 or later

6.15.2 Model and specifications

6.15.2.1 Model

—— VG1: FRENIC-VG inverter
— PDP: PROFIBUS-DP interface card

Model details: OPC-VG1-PDP
L]

Accessories

Spacer: 1
Screws (M3): 3

pJen adeuoju|
dd-sngid0dd

Tip  The GSD file can be downloaded from our website at:
URL: https://felib.fujielectric.co.jp/download/index.htm?site=global&lang=en

Before downloading, you are requested to register as a member (free of charge).

Enter "OPC-VGI1-PDP" in the Format (Device Type) Search box shown in the bottom right
corner on the above website.
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6.15.2.2 Specifications

ACAUTION

+ If the node address switches SW1 and SW2 (rotary switches) on the option card are not set correctly,
the system will not operate properly. Read the instructions about those switches given below and
make correct setting.

+ Be sure to turn the inverter power OFF before accessing the node address switches SW1 and SW2

on the option card.

Table 6.15.1 Hardware Specifications

Item

Specifications

Name

PROFIBUS-DP interface card

Transmission format

RS-485

Transmission speed

9.6 Kbits/s to 12 Mbits/s

Total extension distance

100 m (at 12 Mbits/s) to 1200 m (at 9.6 Kbits/s)

Number of words occupied in
transmission

Max. 20 words (Input area: 10 words, Output area: 10 words)

Communication connector

Pluggable, six-pin terminal block (Phoenix Contact MCVW1, 5/6-STF-3,5)

Node address switches

Any node address from 1 to 99 can be assigned.

(Rotary switches)

Using the inverter's function code U13 can assign any node address from 100 to
SW1 and SW2

125.
LED status indicators PWR: Lights in green when the option card is normally communicating, Blinks
(PWR, ERR, ONL and OFFL) in red when a communications error has occurred.
ERR: Blinks in red when a configuration error has occurred.
ONL: Lights in green when the option card is online (communicating normally
on the PROFIBUS network).
OFFL: Lights in red when the option card is offline (not connected to the
PROFIBUS network).

The external appearance and the main components of the PROFIBUS-DP interface card are shown in
Figure 6.15.1 and Table 6.15.2, respectively.

WS SWi1 SW2 CN1 (on the back)

[swi] [swz] \\

O SW\] 52 O N
@ i

E,. ............. . .
@@@@@@@@]ég jiyagi}
TERM1 LEDs
Figure 6.15.1 External Appearance of the OPC-VG1-PDP

Table 6.15.2 Components on the OPC-VG1-PDP

Item Description

TERMI1 PROFIBUS-DP terminal block

CN1 Connector for joint with inverter

SW1, SW2 Node address switches (Rotary switches)

SW3 Terminating resistor switch

LEDs Status indicators (PWR, ERR, ONL and OFFL)
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6.15 PROFIBUS-DP Interface Card

Terminal block (TERM1)

The TERMI uses a pluggable, six-pin terminal block. Table 6.15.3 lists the pin assignment. A typical
connector that matches this terminal block is Phoenix Contact MCVW1,5/6-STF-3.5.

Strip the wire ends of the PROFIBUS cable for connection. Twist the shield wires before connection.

Table 6.15.3 Pin Assignment on the PROFIBUS Terminal Block

Pin # Assizrg;en " Description
Shield Terminal for connecting the cable shield
2 GND NC
+5V NC
¢ |Atine | CHBUS cable areen wite) @poeeeeR)
5 B-Line Terminal for the positive (+) line (red wire)
Figure 6.15.2
6 RTS Data transr.nissi'on control signal for the PROFIBUS-DP Terminal Block
repeater (direction control)

Tip Using the Dsub conversion option (Model: CB-PDP-DSUB) designed for the OPC-VG1-PDP
enables conversion from the terminal block connector to the Dsub connector, allowing
connection with the PROFIBUS standard Dsub connector. For details, refer to the
"CB-PDP-DSUB Instruction Manual (INR-SI47-1773-E)."

Terminating resistor switch (SW3)

The PROFIBUS-DP communications network requires insertion of a line terminating resistor at its each
end. When the interface card is mounted on the inverter at either end of the network, turn this switch ON
to insert the terminating resistor.

sSw3 Sw3

OFF: No insertion of terminating resistor ON: Insertion of terminating resistor

Figure 6.15.3 Terminating Resistor Switch Settings
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Node address switches (SW1, SW2)

The node address switches (SW1 and SW2) on the interface card are rotary ones that are used to specify
the PROFIBUS-DP communications network node address (station address) of the interface card. The
setting range is from 0 to 99 in decimal. The SW1 specifies a 10s digit of the node address and the SW2,
a 1s digit.

The node address can also be specified with the inverter's function code U31. The setting range is from 0
to 125 in decimal. Note that validating the node address specified with the function code U31 requires
setting the node address switches to "00."

(i Note °* The node address switches should be accessed with the inverter being OFF. Setting these
switches with the inverter being ON requires restarting it to validate the new settings.

* To enable the node address specified with the function code U13, restart the inverter.

* To check the current node address, see the setting status of the node address switches (rotary
switches) or use the PROFIBUS master configuration software.

Example 1: Setting the node address 27 using the node address switches

SWH1 SW2
H HH H B H () Whenthe inverter is powered OFF:
o 9 o Set SW1 to "2."
Set SW2 to "7."

&

(2) Turn the inverter ON to complete the setting procedure.

T8
Il SZN
ﬁg@
m eiz\’

[T
1w

Note Make setting with the node address switches disables the setting made with the inverter's
function code U13.

Example 2: Setting the node address 125 using the function code U13
SW1 SW2
HHHH H H H (1) When the inverter is powered OFF:
0 0 Set both SW1 and SW2 to "0" and "0."

7 7
W| @ ™
™ | |+ @| (2) Turn the inverter ON and set the function code U13 data to "125."
H H

(3) Restart the inverter to complete the setting procedure.

Note Setting the inverter's function code U13 to a value other than any of 0 to 125 causes a node
address error so that the ERR LED on the interface card blinks red and the inverter causes an
—_ L
-~ alarm.

Setting the transmission speed (baud rate)

No transmission speed setting is required at the inverter side (slave). Setting the transmission speed at
the PROFIBUS-DP network master node automatically configures the transmission speed of the
interface card.

Tip The interface card supports the following transmission speeds.

9.6, 19.2,45.45, 93.75, 187.5, 500 Kbits/s,
1.5, 3, 6, and 12 Mbits/s
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6.15 PROFIBUS-DP Interface Card

LED status indicators

The interface card has the following four LED status indicators that indicate the running status of the
interface card as listed in Table 6.15.4.

| |

PWR | ERR ||ONL | OFFL

Figure 6.15.4 LED Status Indicators

Table 6.15.4 LED Indications and Running Status

Name LED state Meaning Note

PWR | Lights in green | Normally communicating -

Blinks in green | Self-diagnostic test running or initialization in This test takes approx. 0.5
progress during powering-on sequence second.
Blinks in red PROFIBUS communications error An option communications error

9 'deys

£~4 (Light alarm, subcode 1)
occurs. (*1)

Lights in red Hardware error An option communications error % 8

(Option card not properly mounted or faulty) £~ (Heavy alarm, subcode 4) 4=

occurs. (*2) CZ) ;_U|

ERR | Blinks in red Wrong configuration of PROFIBUS protocol » |Q

(Discrepancy between PPO type defined by the
inverter's function code UO1 and the one defined in
the PROFIBUS master node) (*3)

Wrong configuration of PROFIBUS protocol An option communications error
(The node address is set to 126 or greater.) £~ (Light alarm, subcode 1)
occurs. (*1)

ONL |Lights in green | Online
(The option card communicates normally on the
PROFIBUS network.)

OFF Not online

OFFL | Lights in red Offline
(The option card is not connected to the PROFIBUS
network.)

OFF Not offline

*1) The error processing timing for an /=~ %'alarm caused by a light alarm is dependent on the settings of function
p g g y alig p g

codes 030 and 031.

(*2) Ifan £~alarm is caused by a heavy alarm, the error processing immediately starts independent of the
settings of 030 and 031.

(*3) PPO (Parameter Process-data Object) type defined in the option card should be consistent with that in the
PROFIBUS-DP master node. To define the PPO type in the option card, use the inverter's function code U01;
to define that in the master node, use a configuration tool designed for the master node.
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Table 6.15.5 Software Specifications

Item Specifications
PROFIBUS DP version DP-V0
Data update interval ‘1) Min. 3 ms

Run command Sending by CTW (control word) or function code S06

Speed command | Sending by MRV or function code SO1

Operation
Running status Status monitoring by STW(status word)
output Monitoring of motor speed, torque current command, etc. by M function codes
Option function codes 030, 031, UO1 to U13, 0122 to 0125, 0160 to 0163
£~4': Network failure (PROFIBUS communications error) (*2)
Protective function * Light alarm: The error processing can be specified by 030 and 031.

* Heavy alarm: The error processing immediately starts.

(*1) The data update interval is dependent on the number of slave devices connected in the whole system, the baud
rate, and the processing interval of the PLC application programs.

(*2) For light and heavy alarms, refer to Section 6.15.7 "Protective operation."
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6.15 PROFIBUS-DP Interface Card

6.15.3 Basic connections

Perform wiring and connection work, referring to Section 6.1.4 "Installing internal options
(OPC-vG1-O0)."

AWARNING

Improper wiring can cause an electric shock, fire and other hazards. Only a qualified electrician
should make the connections. If it is necessary to touch electrical circuits to make connections after
the power is turned ON, switch the circuit breaker OFF (open) to prevent electric shock.

Even after the circuit breaker is turned OFF (open), the smoothing capacitor is still charged and will
cause electric shock if touched. Make sure that the inverter CHARGE lamp is OFF and the DC
voltage of the inverter has dropped to a safe level with a circuit tester.

ACAUTION

Do not use a product if parts are damaged or missing. Risk of injury and damage.

Improper work when mounting or removing the product may damage the product.

6.15.3.1 Basic connection diagram

FRENIC-VG

)
o L3/T W@

OPC-VG1-PDP

Terminating
resistor switch
(SW3)

PROFIBUS
connector
(TERM1)

(*) Mounting the interface card on the inverter forms this connection.

Figure 6.15.5 Basic Connection Diagram
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When the Dsub conversion option (Model: CB-PDP-DSUB) designed for the OPC-VG1-PDP is used,
the basic connection diagram is as shown in Figure 6.15.6.

L] For details about the Dsub conversion option for the OPC-VG1-PDP, refer to the "CB-PDP-DSUB
Instruction Manual (INR-S147-1773-E)."

FRENIC-VG

© L1/R Uo

© L2/S \ @r°
9 L3/T W

OPC-VG1-PDP
Dsub conversion option
Ter_minating CB-PDP-DSUB
vy (Separately soldl ()

.
)

PROFIBUS
connector
(TERM1)

S

PROFIBUS connector
180° type (Separately
soldl (*1)

Figure 6.15.6 Basic Connection Diagram (Using Optional Dsub connector converter)

(*1) The recommended 180° type of a PROFIBUS connector is 6GK1500-0FC10 (Siemens).

(*2) Mounting the Dsub conversion option on the FRENIC-VG of 7.5 kW or below requires removing the wiring
guide from the bottom of the inverter. After the wiring guide is removed, the enclosure rating (IEC60529) of
the FRENIC-VG is IP00. For details, refer to the "CB-PDP-DSUB Instruction Manual (INR-S147-1773-E)."
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6.15 PROFIBUS-DP Interface Card

6.15.3.2  Wiring for PROFIBUS terminal block

When performing wiring, follow the instructions below.
(1) Turn all inverter's powers OFF.

(2) To connect the interface card to a PROFIBUS-DP network, use a shielded-twisted pair cable(*)
compliant with the PROFIBUS specifications.

(*) The recommended cable is a PROFIBUS FC standard cable 6XV1 830-0EH10 (Siemens).
(3) Wiring to the PROFIBUS terminal block (TERM1)

Follow the instructions given in Figure 6.15.7 for shield treatment and wire strip size of the
PFOFIBUS cable.

The recommended tightening torque and wire size for the terminal block are shown in Table 6.15.6.

Tip When using the Dsub conversion option (Model: CB-PDP-DSUB) designed for the
OPC-VG1-PDP, do not follow the wiring instructions given in this section, but refer to the
"PROFIBUS DP Cable and Device Installation Guide" issued by the PROFIBUS Organization
for wiring. The guide can be downloaded for free from the PROFIBUS Organization's website at:
http://www.profibus.com/download/installation-guide/

Approx.

}%

Approx.

Twisted shield
net

Insulation tube

Figure 6.15.7 PROFIBUS Cable Treatment

Table 6.15.6 Recommended Tightening Torque and Wire Size for PROFIBUS Terminal Block

Screw size Tightening torque Wire size

M2 0.22 0 0.25 N-m AWG28 to AWG16 (0.14 to 1.5 mm?)

Note To prevent malfunction due to noise, keep the PROFIBUS cable away from the inverter's main
circuit wiring, motor wiring and other power wiring as far as possible (recommended: 10 cm or
more). Never install them in the same wire duct. Be sure to connect the shielded wires.
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Tip Strengthening the noise immunity of PROFIBUS communication

As shown in Figure 6.15.8, strip the sheath of the cable and secure the shield to the panel (GND)
with a clamp. Doing so could suppress the effect of noise. Take this measure as needed.

When performing wiring, keep the PROFIBUS cable away from the main circuit wiring as far as
possible (recommended: 10 cm or more). Never install them in the same wire duct. When
crossing the PROFIBUS cable with the main circuit wiring, set them at right angles.

Clamp
PROFIBUS cable

Shield

Secure to the panel (GND).

Figure 6.15.8 Reference for Strengthening Noise Immunity of PROFIBUS Communication
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6.15 PROFIBUS-DP Interface Card

6.15.4 Related function codes

AWARNING

Risk of an accident

+ Incorrect function code data may create a hazardous condition. After setting and writing data, recheck the data.

The table below lists the inverter's function codes related to the PROFIBUS-DP interface card.

Table 6.15.7 Related Function Codes

Function Function Function code data Factory Remarks
code default
U01 1) | Select PPO type | Select the data format from the range from 0 to 14. 0 Use Link Nos. to
VG7-compatible format specify function
0,1:  PPO Typel codes.
2,5: PPO Type2 o
3: PPO Type3 a‘
4: PPO Type4 K
6-9: PPO Typel (o]
VGl format Use 485 Nos. to o X,
10, 11: PPO Typel specify function 3 O
12:  PPO Type2 codes. 53
13:  PPO Type3 z 3
14: PPO Type4 r
Other than those above: Same as when U01 =0
U02 *) | Write to PCD1 Specify function codes to be written to PCD1 to PCD4 0 Setting for
U03 *1) | Write to PCD2 areas when PPO Type2 or Type 4 is selected, using Link 0 VG7-compatible
U04 CD | Write to PCD3 | VoS- , 0 format.
" - (For VG7-compatible format) This setting takes
U05 1) | Write to PCD4 0
effect only when
U06 1) |Read from PCD1 | Specify function codes to be monitored from PCD1 to 0 U0l =2,40r5.
U07 *1)  |Read from PCD2 | PCD4 areas, using Link Nos. 0
U08 1) |Read from PCD3 (For VG7-compatible format) 0
U09 1) |Read from PCD4 0
0122 ¢ |Write to PCD1 Specify function codes to be written to PCD1 to PCD4 0 Setting for VG1
0123 *1)  |Write to PCD2 areas, using 485 Nos. 0 format.
0124 ¢ |Write to PCD3 (For VG1 format) 0 This setting takes
125 ¢D wn PCDA 0 effect only when
° ite to U01 =any of 10 to
0160 (*1)  |Read from PCD1 | Specify function codes to be monitored from PCDI1 to 0 14.
0161 ¢ |Read from PCD2 | PCD4 areas, using 485 Nos. 0
0162 ¢ |Read from pcp3 | (For VGI format) 0 m
0163 (*1)  |Read from PCD4 0 ——
=]
U10 D |BASP mode switch| Select the PROFIDrive status transition to be applied when |0 T R
all-zero data is received. g:} 9
0: Keep the current operation 3 g
1: Immediately shift to S1 state (Coast to stop) 9 7
2: Change depending on the latest value of CTW bit 10 a %
3 or greater: Same as when U10 =0
U13 (*D | Set node address | Specify the node address to be applied when rotary switches | 0
SWI1 and SW2 are set to "0, 0."
Specifying a node address out of the range (0 to 125) when
SW1 and SW2 are set to "0, 0" causes an /=~ ~alarm.
H30 Communications | 3: Set run commands and command data via PROFIBUS. |0
link function
(Link operation)

(*1) After changing data of these function codes, it is necessary to restart the inverter to validate the change.
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Table 6.15.7 Related Function Codes (continued)

Function
code

Function

Description

Factory
default

Remarks

030

Link Option
Configuration
(Communications
error processing)

If a communications error (light alarm) occurs, trip
immediately.
(£~ alarm: Coast to a stop)

If a communications error (light alarm) occurs,
continue running for the timer period. (When a
communications error has occurred, hold the latest run
command received via the communications link.) After
the timer period has elapsed, trip.

(£~ alarm: Coast to a stop)

If the communications link is restored within the timer
period, follow commands received via the
communications link. If a timeout occurs, trip

If a communications error (light alarm) occurs,
continue running for the timer period. (When a
communications error has occurred, hold the latest run
command received via the communications link.)

If the communications error is not recovered after the
timer period, trip. If the communications link is
restored within the timer period, follow commands
received via the communications link.

Even if a communications error (light alarm) occurs,
cause no ~~~/alarm.

If a communications error has occurred, hold the latest
command received via the communications link. If the
communications link is restored, follow commands
received via the communications link.

0

031

(Timer)

Specify the timer period (s) to be applied when a
communications error (light alarm) occurs.

Effective when 030 =1 or 2
Setting range: 0.01 to 20.00 s

0.10's
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6.15 PROFIBUS-DP Interface Card

6.15.5 Establishing a PROFIBUS communications link

This section guides you to establish a PROFIBUS-DP communications link between the PROFIBUS-DP
master and the interface card mounted on the inverter (slave).

Follow the steps below.

(1) Configuring the PROFIBUS-DP master
(2) Configuring the interface card and inverter's function codes
(3) Restarting the inverter = Initiating the PROFIBUS data transaction

Each of the above steps is detailed below.

(1) Configuring the PROFIBUS-DP master equipment

- Specify the master node address and baud rate.

- Register the interface card to the master node using the GSD file prepared for the interface card.

- Choose a PPO type (data format) to be applied to the registered interface card, from PPO Type 1 to
Type 4.

] For the configuration procedure using the Siemens SIMATIC STEP7, refer to Section 6.15.6.1
"Configuring the PROFIBUS-DP master equipment." When using any other configuration tool,
refer to the user's manual of the respective master equipment and configuration tool or contact the
manufacturer.
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L[] For details about PPO types, refer to Section 6.15.8 "Details of PROFIBUS profiles."

Tip The GSD file can be downloaded from our website at:
URL: https://felib.fujielectric.co.jp/download/index.htm?site=global&lang=en

Before downloading, you are requested to register as a member (free of charge).

Enter "OPC-VG1-PDP" in the Format (Device Type) Search box shown in the bottom right
corner on the above website.

(2) Configuring the interface card and inverter's function codes

- Specify the node address that must be identical with the interface card address registered to the
master node.

- Configure the data of inverter's function codes 030 and 031, if needed.

- Choose a PPO type from PPO Type | to Type 4, using the inverter's function code UO1.
The PPO type must be identical with the one selected for the master node. After changing the data
of the function code UO1, be sure to restart the inverter.

] For details about how to specify the station address, refer to Section 6.15.2.2 "Specifications."

L] For details about function codes 030 and 031, refer to Section 6.15.7.1 "Light and heavy alarms in
PROFIBUS communication."

(3) Restarting the inverter = Initiating the PROFIBUS data transaction
When the inverter equipped with the interface card and the PROFIBUS-DP master node are properly

pJen adeuoju|
dd-sngid0dd

configured and the wiring is correct, restarting the inverter automatically establishes a PROFIBUS
communications link, enabling the data transaction between them. The PWR and ONL LEDs on the
interface card light in green.

Send run and speed commands from the master to the interface card.

L] For specific data formats and data transaction, refer to Section 6.15.8 "Details of PROFIBUS
profiles."

L[] For the wiring, refer to Section 6.15.3 "Basic connections."
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6.15.6 Setup procedure example using SIMATIC STEP7

This section describes an example of the setup procedure (summarized in the previous section) of the
interface card, using the configuration tool SIMATIC STEP7 (hereinafter referred to as STEP7)
exclusive to the Siemens PLC that is most popular as a PROFIBUS master equipment. The procedure
given below uses STEP7 V5.5 SP2.

Note The procedure below focuses on the establishment of the communications link with the Fuji
inverter and omits the basic operating procedure of STEP7. For the terms and operating
procedure of STEP7, refer to the Siemens STEP7 User's Manual or contact the Siemens AG.

(§ Note Before proceeding to the setup procedure given below, download the GSD file from our website
at: URL: https://felib.fujielectric.co.jp/download/index.htm?site=global&lang=en

Before downloading, you are requested to register as a member (free of charge).

Enter "OPC-VG1-PDP" in the Format (Device Type) Search box shown in the bottom right
corner on the above website.

6.15.6.1 Configuring the PROFIBUS-DP master equipment

(1) In STEP7, run HW Config from SIMATIC Manager.

Q SIMATIC Manager — [Untitled — G¥Progr;
I% File  Edit Insert PLC  View Options  Window

g 2 25 %

= Untitled iHardware;
[l SIMATIC 300(1)
@ Double click
@ Click (*1)

B HW Confic — [SIMATIC 300(1) (Configuration) — Untitled] =13

IIﬂ] Station  Edit  Insert PLC  Miew Options  Window  Help - 8 x
D= &S sin e ||[ED 1) %8 | W2

e o=l

Suchen: ’7 it | thi

FProfile: |Standard ﬂ

’ﬁ'ﬁl PROFIBUS-FA
+ 8 PROFINET ID

= [ SIMATIC 300

+ [l SIMATIC 400

-] SIMATIC PC Based Cantral 300/400
=8 SIMATIC PC Station

< >

:' :l SIMATIC 30001)

5l.. | Designation

FROFIBUS-DP slaves for SIMATIC £,
57, M7, and G7 (distributed rack) 2

Press F1 to get Help

(*1) For the detailed operating procedure on how to display this window, refer to the Siemens STEP7 User's
Manual.
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6.15 PROFIBUS-DP Interface Card

(2) Installing the GSD file designed for the OPC-VG1-PDP

From the menu, choose Options | Install GSD File.

[ HW Confis — [SIMATIC 300(1) (Configuration) — Untitled] =3
Eﬂ] Station  Edit  Iheert PLG View | Options Window  Help - 8 X
0= 2. B S Custamize... Girl+Alt+E
A
Configure Netwark 3 EE]
Suchen: #t| g
Brofile: |Standard j

Edit Catalog Profile
Update Gatalog

PROFIEUS DP
2 PROFIBUS-PA

+ B8 PROFINET I0

# [{l] SIMATIC 300

# F] SIMATIC 400

[ SIMATIC PG Baged Control 300/400
#- B SIMATIC PC Station

Ihstall HW Updates ..

Find in Service & Support..

4

Select the folder containing the GSD file (FEODE7.gsd), select the GSD file, and press the Install 9
button to start installation. k]
Install GSD Files 3 hd
Install GSD Files: |from the directary | % 8
aZ
[CH¥PROGRAM FILES¥SIEMENS¥STEP S TP — - Bowse. | o) 3
@ Select the folder containing % o)
the GSD file. -

@ Select the GSD file (FEODE7.gsd). |

® Press Install. |
_J

Show Log Select All | Deszelect All

Install

The installation completion window appears as shown below. Press the OK button. Then press the
Close button on the previous screen.

Install GSD File (13:4086) X

i ) Th=tallation waz completed successfully.

|:@ Press OK. j
1l

Install | Show loe | Select Al | Deselect All |

® Press Close to complete the intallation
of the GSD file.
onze Help
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(3) Specifying the PROFIBUS master node address and baud rate

Insert the CPU to be used (*2) to display the PROFIBUS configuration screen as shown below.
Specify the master node address and baud rate.

u
1
3

uly
D58 &S il =
L’ o=l
Suchen: ﬂﬂ i
Prafile: |Standard ﬂ
+-_] GPU 314 IFM »~
= 4G-2 OF
Properties — PROFIBUS interface DP (R0/S2.1) eq)4c-2 Prsor
= |4C-2 PtP
I| 5 General  Parameters ] 5
5-2 DP
Iz Address: 2 - If a subnet iz selected, the next 7 T15-2AFO0-0ABK
—~— available address is sugeested.
Highest address: 126 7 315-2AF01-0ABL
W 7 315-2AF02-0ABI
Transmiszion rate: 12 Mbps @ Set the master node address (e.g. 2). ]l; T15-2AF03-0AR
Subnet: 7 315-2AFE2-0ABI
- retworked 7 315-2AFE3-0ABI
not netwarkeq ———
PROFIEUS(1) 1% bps L RS 7 315-24G10-04B!
7 315-2AH14-0ABI
w30
s ]| s 1
3 E-2 PN/DF
= @ Press New. EF-2 OP
|| @ R :F—z PN/DF
Sl... Madule / 7 -2 DP
3 -2
2 ok | / / Cancel Help Z2EN/DP o
|
3 / L r ="
1 / / GEST 316-24H14-0AB0 ~ £
Work memory 256KE; 005ms/1000 — =
5 / / 3 instructions; MPI+ DP connection
= ¥ | JiDF master or DF slave); multi-tier o
Inzertion pozsible / / Che

Properties — Mew subnet PROFIBUS Properties — Mew subnet PROFIBUS

@ Select the baud rate
(e.g., 12 Mbps).

General(| Metwork Settings | General Metwork Settines

Hame:

® Select the Network Highest PROFIBUS
57 subnet I0: [

Settings tab. Address: [ Chanee

Project path:

Sh locat .

Dfotrhaegzmojc‘;it!on |C:¥Pr0gram Files¥Siemens¥Step T¥=Tproj Transmission Rate: ~
Author: |

Date created: 06/24,/2013 01:47:42 PM ll
Last modified: 06/24/2013 01:47:42 PM o
Gomment: FProfile:

® Select DP.

After completion of the settings, the screen appears
as shown below.

“J#: HW Confiz — [SIMATIC 300(1) (Confisuration) — Untitled] [= |
E“] Station  Edit Ihsert PLC  View Options  Window  Help x

D e &S E = Y =

>
o
[

PROFIBUS(1): DF master system (1) Brofile:  [Standard =
3 GPU 315-2 DP - W EROFIBUS DP ~
X2 i ne =L Additional Field Devices
3 T A line appears. =3 Drives
7 +- 33 ABE Drives RPBA-01
- +I- g OPC-G1-FDP
Fi b =

(*2) For the CPU insertion procedure, refer to the Siemens STEP7 User's Manual. This configuration screen may
not display depending upon the CPU. For details, contact the Siemens AG.
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6.15 PROFIBUS-DP Interface Card

(4) Inserting the interface card and registering the slave node address

In the tree pane (right pane) on the screen, double-click PROFIBUS DP | Additional Field Devices
| Drives, then drag and drop OPC-VG1-PDP to the underscore.

E{d‘ HW Confiz — [SIMATIC 300(1) (Confizuration) — Untitled]
E“] Station  Edit Ihsert PLC  View Options  Window  Help L

D8 § S ain g | {22 | 58 | w2
~ ol x|
Suchen: tt| #hj
PROFIBUS(: DP master system (1) Profile:  [Standard =
2 GPU 315-2 DP Y., (= ™ pROFIBUS DF ~
X2 oF ~...... =-{_] Additional Field Devices
3 B ., B =10 Drives
. + @ AEB Drives RPBA-TI
= b | . ¥ DIPC- POE
— v Drag & drop OPC-VG1-PDP D
onto this underscore. hiversal module

PPO Twp 1
PPO Twp 2
PPO Twp 3
PPO Typ 4
+1-7 Switching Devices

g ‘deyn

X

Properties — PROFIBUS interface OFPG-V¥G1-PDP

General  Parameters ]

Address: 0] -
@ Register the node address of the
OPC-VG1-PDP (e.g., 10). (*3)

SNOILdO
71041INOD

Transmission rate: 12 Mbps

Subnet:

PROFIBLSIT) 1% Mbps ;
Properties

| @ Press OK to complete the procedure. I

After completion of the insertion procedure, the screen changes as shown below.

E{d‘ HW Gonfiz — [SIMATIC 200(1) (Configuration) — Untitled]
Eﬂ] Station  Edit  hsert PLG  Wiew Options  Window  Help

ODEe-E B &S b = g

~ /x|
Suchen: tt| i m
PROFIBUS(1): DP master system (1} Profile:  [Standard =l
2 GPU 315-2 DP =B PROFIBUS DP ~
X2 i =1 Additional Field Devices
B -] Drives

+-gg ABE Drives RPEA-O

+-gg OPC-G1-FDP

=g OPC-VG1-PDP
Universal module

pJen adeuoju|
dd-sngid0dd

The slave name appears
following the node address
enclosed in parentheses.

PPO Typ 3
FPO Typ 4

3
3
[ PPO Typ 2
3
3

(*3) The node address registered here must be identical with the interface card node address configured with the
rotary switches.
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(5) Choosing the PPO Type to communicate between the PLC and the interface card

In the tree pane (right pane) on the screen, select one of PPO Typl to Typ4 listed under
OPC-VG1-PDP, then drag and drop it into the green field shown in the bottom of the screen.

E{d‘ HW Confiz — [SIMATIC 300{1) (Confizuration) — Untitled]
E“] Station  Edit  Insert PLC  Wiew Options  Window Help

ODEe8 S g || %8 | w2

Suchen: ’7 it ¢hi
PROFIBUS(1): DP master system (1) Profile:  |Standard

= %? FROFIBUS DP

--{Z1 Additional Field Devices

B —-(Z1 Drives

+-gg ABE Drives RPEA-01

- gg OPC-G1-PDP

=g OPC-VGI-PDP
A _Unive

+

EINEN

2 GPU 315-2 DP

Xz FEE

@ Click this slave icon.

N—

@ Drag and drop the PPO e ;
Type (e.g., PPO Typ 1 ] . Mal
into the green field. (*4; i g f%'tcmng Devices
+-_] Gateway
+- [ Gompatible PROFIBUS DP
T GiR-Ohject
+-{_] Closed-Loop Gontroller
+ D Configured Stations

“,-"' +-(Z] DP WD slaves
:| :| {10) OPC-\i31-POP [ DRFAS-i
5.

rdgt m‘ er esighation rezz rezz omment i
d orID Ordgt Htmber / D I Addi G Add o +-(Z] DP/PA Link

<

+-(] ENGODER
+ _D ET 200B

< >
[ £, |

-
2 |

<

Shown below is an example registering
The | address and Q address

PPO Typl. assigned to the interface card
appear.

-
:|2| {0y OPC-VG1-PDP

s..|/@ orD
T 4AK

Order Mumber / Designation
PRO Twp 1

(*4) The PPO Type selected here must be identical with the one configured on the interface card (Function code
uol).
(6) Downloading the project to the PLC

Press the Save & Compile button to save the project and compile it, and then press the Download
to Module button to download this setting to the PLC.

ﬂ% HW Confie — [SIMATIC 200(1) {Configuration) — Untitled]
E“] Station  Edit Ihsert PLC  View Options  Window Help

-y JL s gl | [ B R w2
——— A
N\ [Baoriosd MM\I\(D Download to Module | 1 2l
. Sucher: | i
® Save &Compile = L4163
Profile: |Standard j
= PROFIBLS DP A
PROFIBUS(1): DP master system (1) B --[_1 Additional Field Devices 1
2 CPU 315-2 DP hi (2 Drives
Xz i or E('ID) OPO-'l + E AEE Drives RPBA-O1
= — — +-ma OPC-G31-POP

Configuring procedure using STEP7 has completed.
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6.15 PROFIBUS-DP Interface Card

6.15.6.2 Configuring the inverter

(1) Setting the node address of the OPC-VG1-PDP
Set the node address with the rotary switches on the interface card.
The node address should be identical with the one registered with STEP7.

ANFE

The rotary switches (SW1, SW2) should be configured with the inverter power being OFF.

An electrical shock could occur.

—T T TEAN
I Towm [
O I nnn 0nan I O 0:0:
| 3
UUU0T UU0UO o e 0l .
\ J Set the node address.
_____ SW1 specified a 10s digit of the node
@ address and SW2, a 1s digit.
OFF i 9
oooooor) L U0 [0 O o
N @ @ (o] [on] [oma) T
o

Tip When SW1 and SW2 are set to "0, 0," the node address can also be set with function code U13.

SNOILdO
71041INOD

(2) Configuring the inverter's related function codes
Use the inverter's function code UO1 (see the table below) to select the PPO Type for the interface card.
The PPO Type selected here should be identical with the one selected with STEP7.

Table 6.15.8 Configuration of U01 for the Interface Card

Function Function Function code data Factory Remarks
code default
uo1 Select PPO Select the data format from the range from 0 to 14. 0 Use Link Nos. to

Type [VG7-compatible format] specify function
0,1:  PPO Typel codes.
2,5: PPO Type2
3: PPO Type3
4: PPO Type4
6-9: PPO Typel
[VG1 format] Use 485 Nos. to
10, 11: PPO Typel specify function
12:  PPO Type2 codes.
13: PPO Type3
14:  PPO Type4 m
Other than those above: Same as when U01 =0

Configure other related function codes if needed, referring to Table 6.15.7.

(3) Restarting the inverter

pJen adeuoju|
dd-sngid0dd

After configuring the related function codes, shut down all inverter powers. Turning them ON again
reflects the new function code settings in the inverter. At this point, if the wiring of the PROFIBUS
cable is correct, turning the PLC power ON lights the PWR and ONL LEDs on the interface card in
green and automatically establishes a PROFIBUS communications link.
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6.15.7
6.15.7.1

Protective operation

Light and heavy alarms in PROFIBUS communication

(1) Possible causes for light and heavy alarms (£~%) in communication

The PROFIBUS-DP interface card could cause light and heavy alarms depending upon the alarm level.

If an alarm occurs, the inverter issues /~~~/(Network error) and causes the motor to coast to a stop. (*I)

D

Even if an alarm occurs, the inverter can continue to run showing /. =7, depending upon the light
alarm definition made with inverter's function code H107. For details, refer to the description of
H107 in the FRENIC-VG User's Manual (Unit Type / Function Codes Edition) separately issued,
Chapter 4, Section 4.3 "Details of Function Codes."

Table 6.15.9 Causes of Light and Heavy Alarms (£~Y)

Causes of alarms (*2)

Item Light alarm in communication Heavy alarm in communication
(PROFIBUS communications error) (Option card failure)
- Master down - Hardware failure of the option card
- Detection of network break - Wrong installation of the option card

- Communications data error (due to noise
applied to the communications wire, etc.)

Resetting procedure

Remove the cause of the alarm (automatic Remove the cause of the alarm above and
recovery by communication restoration). Or | then enter a reset command. (*3)

set H30 to "0" or "1" or turn LE off, and then
enter a reset command. (*3)

Error processin Error processing can be selected with When a heavy alarm occurs, the inverter
p & function codes 030 and 031. immediately causes an /~~~/alarm.
Alarm subcode (*4) 01 (hex.) 04 (hex.)

(*2)

(*3)

(*4)

In the case of a light alarm, when the communications link operation via PROFIBUS is enabled
(H30 =2 or 3 and LE = ON), the inverter causes an /=~ ~/alarm. (For details, refer to the description
of H30 in the FRENIC-VG User's Manual (Unit Type / Function Codes Edition) separately issued,
Chapter 4, Section 4.3 "Details of Function Codes.") In the case of a heavy alarm, the inverter
immediately causes an //~~/alarm.

"Enter a reset command" means an entry of a reset command to the inverter with any of the
following.

- Press the key on the keypad.

- Assign RST (Reset alarm) to one of the X terminals and input a digital signal.

- Enter an alarm reset signal via the PROFIBUS communications link.

Alarm subcodes of ~/~*/can be checked on the alarm history screen in Menu #7 "ALM INF."

In Running mode, press the key to switch to the menu screen. Move the arrow shown at the left
end of the screen to "7. ALM INF" using the *V/Q) keys and then press the key to display the
alarm history screen. Select an alarm to be checked from alarms containing the latest to the 3rd last
alarms, press the key, and then press the (N key once to display the screen shown below. The
subcode shown here denotes the first cause of the alarm that issues an /=

SUB Zxxx: 1: Light alarm
AL=Er4 Al=xxx 4: Heavy alarm
AL=xxx AL=xxx

AV>PAGE sHIFTEH

Figure 6.15.9 Subcode Check Screen
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6.15 PROFIBUS-DP Interface Card

(2) Communications error processing for a light alarm (defined with 030 and 031)

This section describes the error processing for an /~/~* alarm which is defined with inverter's function
codes 030 and 031 and is to be performed if a communications error (light alarm) occurs when a run
command is given via the PROFIBUS communications link.

1) When 030 =0 (Immediately trip if a communications error (light alarm) occurs.)

Communication error
Transmission error  Normal | I Normal

Display Regular —> Er4
Li_Transmission not possible due to communication error
Run command ON T ON
Commands ) 7T T

from master | speed command

Internal settings | Speed command
of FRENIC-VG | = mmmmmmmmmmmm oo oo oo oooooooooo o

Speed detection

Coast to a stop Alarm reset

Figure 6.15.10

2) When 030 =1 and 031 =5.0
(Continue to run for 5 seconds and then trip if a communications error (light alarm) occurs.)

Communication error
Transmission error Normal | | Normal

Display Regular Er4

Run command

Commands --
from master | Speed command

FWD

Internal settings Speed command
of FRENIC-VG

Speed detection

Even if a transmission error occurs
during acceleration, the inverter Alarm reset
accelerates to the speed command.

Figure 6.15.11

*1 If the communications link is not restored so that no new commands/settings are sent during
this period, the inverter holds the current commands (run command and/or speed command)
given via the communications link when a communications error occurred.
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3) When 030 =2 and 031 =5.0 _
(A communications error (light alarm) has persisted for 5 seconds, so trip with &~4.)

Communication error
Transmission error Normal Normal

Display Regular Er4

Run command
Commands

from master

Speed command

FWD

Internal settings
of FRENIC-VG

Speed command

Speed detection <+—Coast to a stop

Even if a transmission error occurs
during acceleration, the inverter Alarm reset
accelerates to the speed command.

Figure 6.15.12

4) When 030 =2 and 031 =5.0

(A communications error (light alarm) has occurred, but the communications link is restored
within 5 seconds.)

Communication error
Transmission error Normal | | Normal

Display

Regular

Run command

Commands
from master

Speed command J

) FWD
Internal settings

of FRENIC-VG

Speed detection

Even if a transmission error occurs
during acceleration, the inverter
accelerates to the speed command.

Figure 6.15.13
5) When 030 = 3 (Continue to run)

Communication error

Transmissionerror Normal | Normal
Display Regular
Run command oN ON
Commands | oo oo ooo oo
from master
,,,,,,,,,,,,, o
Speed command II,_I,_!' ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
<1
FWD ON
Internal settings _I ’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’
of FRENIC-VG Speed detection J_l—rl I B | 1

The inverter holds the setting being
applied when a transmission error
occurred to continue to run.

Figure 6.15.14

*1 If the communications link is not restored so that no new commands/settings are sent during
this period, the inverter holds the current commands (run command and/or speed command)
given via the communications link when a communications error occurred.
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6.15 PROFIBUS-DP Interface Card

6.15.8 Details of PROFIBUS profiles

The interface card supports PROFIdrive V2 of a motor control profile which is instituted by the
PROFIBUS Organization. This section describes the PROFIdrive profile.

6.15.8.1 Description of PPO types supported

The PROFIdrive profile defines several data formats called PPO (Parameter Process-data Object). The
interface card supports four PPO types shown in Figure 6.15.15. Select a PPO type to apply to the
interface card using the function code UO1 (see Table 6.15.10). Tables 6.15.11 and 6.15.12 list the parts

in the PPO.
PCV PCD
CTW | MRV
PCA | IND PVA sTw | MAV PCD1 | PCD2 | PCD3 | PCD4 |
1 2 3 4 5 6 (word)
PPO
Type1
1 2 3 4 5 6 7 8 9 10 (word)
PPO
Type2
1 2 (word)
PPO
Type3
1 2 3 4 5 6 (word)
PPO
Type4d

Figure 6.15.15 Data Formats of PPO Types Supported

Table 6.15.10 Choice of PPO Type Using the Inverter's Function Code U01

Uo1 PPO Remarks
0, 1, values not listed here | PPO Typel (Factory default) | VG7-compatible format
2,5 PPO Type2 (Use Link Nos. to specify function codes.)
3 PPO Type3
4 PPO Type4
10, 11 PPO Typel VGl format
12 PPO Type2 (Use 485 Nos. to specify function codes.)
13 PPO Type3
14 PPO Type4

(Note After configuring the function code U01, restart the inverter to validate the new settings.
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Table 6.15.11 Parts in PPO

Parts Description

PCD Parameter area used for cyclic data communication with the PROFIBUS-DP master node. Run
command/running status monitor and speed command/detected speed monitor can be assigned to this
area. PPO type 2 and type 4 additionally can assign arbitrary inverter's function codes to this area,
enabling cyclic data writing and reading, each with up to four function codes.

PCV Parameter area used for an on-demand access to the parameter (inverter's function codes and
PROFIdrive specific parameters). PPO type 1 and type 2 support this area.

Table 6.15.12 Words in PCV and PCD Parts

Parts  Words Function Description
PCD |CTW/ Request CTW: Control word that sends a run command from the master to the slave.
STW
Response STW: Status word that returns the inverter's running status from the slave to the

master as a response.

MRV/ Request MRV: Word area that sends a reference speed expressed relative to the maximum
MAV frequency (defined by F03 in Hz) being assumed as 4000 hex, from the master to
the slave.

Response MAV: Word area that returns the detected speed expressed relative to the
maximum frequency (defined by FO3 in Hz) being assumed as 4000 hex, from
the slave to the master.

PCD1 Request Word area that writes data of the inverter's function code specified by U02 or
0122.
Response Word area that cyclically monitors data of the inverter's function code specified

by U06 or 0160.

PCD2 Request Word area that writes data of the inverter's function code specified by U03 or
0123.
Response Word area that cyclically monitors data of the inverter's function code specified

by UO7 or 0161.

PCD3 Request Word area that writes data of the inverter's function code specified by U04 or
0124.
Response Word area that cyclically monitors data of the inverter's function code specified

by U08 or 0162.

PCD4 Request Word area that writes data of the inverter's function code specified by UOS or
0125.
Response Word area that cyclically monitors data of the inverter's function code specified

by U09 or 0163.

PCV | PCA Request Word area that specifies the parameter (inverter's function code and PROFIdrive
parameter) and access method to the parameter such as "write" and "read."

Response Word area that returns the parameter specified by the request above and the
access result as a response.

IND Request/ Word area that is used to specify indexes of array parameters and inverter's
Response function code numbers.

PVA Request/ Word area that shows the parameter value written or read.
Response

Tip The "Request" and "Response" denote data transfer from the PROFIBUS-DP master node to the
inverter (slave node) equipped with the interface card and that from the inverter to the
PROFIBUS master node, respectively.
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6.15 PROFIBUS-DP Interface Card

6.15.8.2

PCD word area

The PCD word area controls the cyclic data transfer between the PROFIBUS-DP master node and the
inverter (slave node) equipped with the interface card. It consists of CTW (run command), STW
(running status monitor), MRV (speed command), MAV (detected speed monitor), and PCD1 to PCD4

(cyclic accesses up to four inverter's function codes previously assigned) word areas.

(1) CTW (Control word)

CTW is a word area for controlling the data transfer of run command and its related ones from the

PROFIBUS-DP master node to the inverter (slave node) equipped with the interface card.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 (bit)
bl5 | bl4 | bl3 bl12 | bll bl0 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Table 6.15.13 Bit Definition in CTW
bit False (0) True (1)
b0 ON/OFF Turn a run command OFF Turn a run command ON
bl ON2/OFF2 OFF2: Coast to a stop ON2: Request the inverter to be ready
for turning a run command ON
(1)
b2 ON3/OFF3 OFF3: Stop command following the ON3: Request the inverter to be ready
deceleration time specified by for turning a run command ON
the function code H56 @)
b3 Enable Disable inverter operation Enable inverter operation
operation
b4 Enable ramp Fix the speed command at 0 Enable the ramp generator
generator (accelerator/decelerator)
b5 Unfreeze Freeze the ramp generator Unfreeze accelerator/decelerator
ramp (accelerator/decelerator) with the command
generator current speed command fixed
b6 Enable Disable Enable ON-bit
setpoint
b7 ALM RST Do not reset alarm Reset alarm (Resetting an alarm makes
the interface card unready to turn a run
command ON.)
b8, b9 Not used. -— -—--
b10 Enable PCD Disable data entered in the PCD area Enable data entered in the PCD area
(CTW + MRV) (CTW + MRV)
bll Run direction | Run in the forward direction Run in the reverse direction
b12 to bl5 | Not used. -—- ---

Tip  For the use under the usual operation conditions, setting bl through b6 and b10 to "1" could not

cause any problem.

Note

The PROFIdrive profile controls an inverter, following the status transition in the interface card.
It means that only turning a run command ON cannot run the inverter. After the inverter
undergoes the status transition scheduled by the PROFIdrive profile and enters the appropriate
state, a run command should be turned ON. The status word STW described in the next section
informs you of the current status of the interface card.

L] For the status transition condition of the PROFIdrive profile, refer to Section (2) "STW (status
word)" and Figure 6.15.16 on the following pages.
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(2) STW (Status word)
STW is a word area for monitoring the inverter's running status.

L] STW indicates the status transition of the PROFIdrive. The status transition details are shown in
Figure 6.15.16.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 (bit)

bl5 | bl4 | bl3 | bl2 | bll | blO b9 b8 b7 b6 b5 b4 b3 b2 bl b0

Table 6.15.14 Bit Definition in STW

bit False (0) True (1)
b0 Ready to Not ready to turn a run command ON Ready to turn a run command ON
switch ON
bl Ready to run Not ready to run Ready to run
b2 Running state | Running disabled In running
b3 ALM No inverter trip present Inverter being tripped
b4 ON2/OFF2 OFF2: bl in CTW is "0" ON2: bl in CTWis "1"
b5 ON3/OFF3 OFF3: b2 in CTW is "0" ON3:b2in CTW is "1"
b6 Run command | Ready to turn a run command ON Not ready to turn a run command ON
ON inhibited (logical negation of b0) (logical negation of b0)
b7 Not used. -—- ---
b8 N-AR Not reached the commanded speed Reached the commanded speed
b9 R/L Both speed command and run Either one of speed command and run
command from PROFIBUS are invalid | command from PROFIBUS is valid
(H30=0) (H30=1, 2, or 3)
b10 N-DT1 The detected speed has not reached the | The detected speed has reached or
level specified by function code E39 exceeded the level specified by function
code E39
bll tobl5 | Not used. - ---
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6.15 PROFIBUS-DP Interface Card

Figure 6.15.16 shows a status transition diagram of the PROFIdrive profile.

Immediately after the inverter is turned ON, the status first moves to S1 "Not ready to turn a run
command ON." Bit manipulation in CTW shifts the status to S2 "Ready to turn a run command ON," S3
"Ready to run" and finally S4 "Running" in sequence. In S4 state, the inverter enters the running state.
Turning a run command OFF in S4 state shifts the status to S5 "Turn a run command OFF." After the
motor stops, the status moves to S2 or S1 state.

Note In Figure 6.15.16, to simplify the description, values of bit 4 to bit 6 and bit 10 in CTW are
always "1." If any one of these bit values is not "1," the inverter will not enter the running state
even if the status transition properly proceeds.

Inverter power ON

Reset alarm
(CTW: bit7=0—1)

S1: Not ready to
turn a run
command ON

A trip occurs

in any state —i

Inverter being
tripped

STW: xxxx xxxx x1xx x000

OFF and ON2 and ON3
(CTW: xxxx x1xx X111 x110)

STW: xxxx xxxx xxxx 1000

9 'deys

OFF2 or OFF3
(CTW: bit 2 =0 or bit 3 =0)

S2: Ready to turn
a run command
ON

STW: xxxx xxxx x0xx x001 OFF

(CTW: xxxx x1xx x111 x110)

OFF2 or OFF3

SNOILdO
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ON

(CTW: xxxx x1xx x111 x111) Motor stop detected

(CTW: bit2 =0 or bit 3 =0)

S$3: Ready to run

STW: xxxx xxxx x0xx x011

Operation disabled, bit3 =0
(CTW: xxxx x1xx x111 0111)

Operation enabled, bit 3 =1
(CTW: xxxx x1xx x111 1111)

S$4: Running

ON
(CTW: xxxx x1xx x111 1111)

STW: xxxx xxxx x0xx x111

OFF2 (Coast to stop)
(CTW: xxxx x1xx x111 1101)

S$5: Turn a run
OFF command OFF
(CTW: xxxx x1xx x111 1110)

Decelerating to

/ stop

OFF3
(CTW: xxxx x1xx x111 1011) stop

STW: xxxx xxxx x0xx x011

or
Operation disabled bit 3 =0
(CTW: xxxx x1xx x111 001x)
or
OFF2 (Coast to stop)
(CTW: xxxx x1xx x111 110x)

Motor stop detected

or
Operation disabled, bit 3 =0
(CTW: xxxx x1xx x111 0110)

OFF2 (Coast to stop)
(CTW: xxxx x1xx x111 1100)

2.The underlined bit in CTW is a
trigger bit for status transition.

Figure 6.15.16 Status Transition Diagram of PROFIdrive Profile

Tip Run commands and speed commands by inverter's function codes S06 and SO1

Run commands specified by S06 (bit 0, 1) and speed commands by SO1 are available in S1 state.
Shifting to a state except S1 state disables commands specified by S06 and SO1 and follows

commands specified by CTW and MRV.

Note In S4 or S5 state, shifting to S1 state with OFF2 (Coast to a stop) or OFF3 (Rapidly decelerate to
a stop) disables a run command specified by inverter's function code S06 (running at 0 r/min, to
be exact) even in S1 state. To enable the run command, enter ON2 or ON3.
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(3) MRV (reference speed) and MAV (detected speed)
MRV and MAV are word areas for setting a reference speed and monitoring a detected speed,

respectively.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 (bit)
MRV, MAV
L L L L L L L 1 L L L L | | |
MRYV: Reference speed word area that sends a reference speed from the PROFIBUS-DP master node to

an inverter (slave node).
Detected speed monitoring word area that returns the current inverter's output speed to the
PROFIBUS-DP master node as a response from the inverter (slave node).

MAV:

In each word, the speed is expressed relative to the maximum speed (defined by F03 in r/min) being
assumed as 4000 hex. The conversion expression is shown below.

MRV or MAV = ‘Speed (r/min) — x4000hex or Speed (r/min) = Function code F03 (r/min) x MRV or MAV
Function code F0O3 (r/min) 4000hex
Tip A negative value is expressed by 2's complement of 4000hex. When the inverter is running in

the reverse direction, the value of MAV (detected speed) is a negative value. Setting a negative
value to MRV (reference speed) causes even a run forward command to run the motor in the
reverse direction.

(4) PCDI to PCD4

PCD1 to PCD4 are word areas exclusively supported by PPO type 2 and type 4. They enable cyclic write
request and read (monitor) response to/from up to four inverter's function codes previously specified for
each of PCD1 to PCDA4.

Note Values written and read to/from the specified function codes are in the same data format as
defined in individual inverter's function codes.

For the formats of inverter's function codes, refer to the FRENIC-VG User's Manual (Unit Type /
Function Codes Edition) separately issued, Chapter 4, Section 4.2 "Function Code Tables."

[N

To assign inverter's function codes to PCD1 to PCD4 words, use function codes listed below.

Table 6.15.15 Function Codes to Assign Inverter's Function Codes to PCD1 to PCD4 Words

Item PCD area | Function codes Remarks

Cyclic write request to PCD1 uo02 Use Link Nos. to specify function codes.

function codes PCD2 uo3 This setting takes effect only when PPO Type2
PCD3 uo4 or Type4 in the VG7-compatible format is
PCD4 uos selected (when UO1 =2, 4, or 5).

Cyclic read (monitor) PCD1 uo6

response from function PCD2 Uo7

codes PCD3 U08
PCD4 U09

Cyclic write request to PCD1 0122 Use 485 Nos. to specify function codes.

function codes PCD2 0123 This setting takes effect only when PPO Type2
PCD3 ol24 or Type4 in the VG1 format is selected (when
PCD4 0125 U0l =12 or 14).

Cyclic read (monitor) PCD1 0160

response from function PCD2 ol6l1

codes
PCD3 0162
PCD4 0163

[

For the relationship between function codes and Link Nos. or 485 Nos., refer to the FRENIC-VG

User's Manual (Unit Type / Function Codes Edition) separately issued, Chapter 4, Section 4.2
"Function Code Tables.

Note After configuring function codes listed in the table above, restart the inverter to validate the new
settings.

Note Assigning a same function code to more than one of U02 to UO5 validates only the assignment
made to the U code with the greatest number and ignores other assignments. (For example,
double assignment of a same function code to U03 and UO5 validates the assignment made to
UO05 and treats U03 as non-assigned.)

Note that there are no restrictions on assignment of a same function code to more than one of
u06 to U09.
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6.15.8.3 PCV word area

The PCV word area controls an on-demand access to parameters (inverter's function codes and
PROFIdrive specific parameters). It is supported by PPO type 1 and type 2. Its structure is shown below.

1 2 3 4 (word)
PVA
(H) (D)

Figure 6.15.17 Structure of PCV Word Area

PCV word PCA IND

(1) PCA and IND

These two word areas specify a parameter. Their structures are shown below.

15 14 13 12 11 10 9 & 7 6 5 4 3 2 1 0 (bt
PCA RC SPM PNU
L | | L | 1 | | | L | | L
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 (bit) 9
IND SubIndex (Not used.) Not used. %
L | L L | L L | L | L | L L (<))
(ON®)
RC: Request code/response code (See Table 6.15.16.) TO
. =
SPM: Not used. Fixed at "0." o 5
PNU: Link No. or 485 No. of the function code to be accessed % 8
=

SublIndex: Not used.

Table 6.15.16 RC Part

RC part Request/response Descriptions

0 Request No request

1 (Master — Slave) Read parameter value

2 Write parameter value in word

3t05 Not used.

6 Read array parameter value

7 Write array parameter in array word

8 Not used.

9 Read element count of array parameter

10to 15 Not used.

0 Response No response

1 (Slave — Master) Parameter value in word sent normally m
2,3 Not used. s o
4 Parameter value in array word sent normally c":lg; 8
5 Not used. 9 %
6 Normal response to the request of array element count ((Dj %
7 Transmission error (Error code stored in PVA)* % '%
8to 15 Not used.

* For error codes and information, see Table 6.15.17.
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Table 6.15.17 List of Error Codes for Parameter Access Errors

Error code . .
RC part stored in PVA word Error information

7 Nonexistent parameter specified

Parameter value writing inhibited

Specified parameter value out of range

Invalid Sublndex specified

—_— W N = O

1 Parameter write-protect error during inverter running or digital
input terminal (for run command) being ON

17 Read process not executable

104 Busy error during parameter writing

(2) PVA word area

PVA is a two-word area that represents write/read parameter values. The interface card uses the lower
one word (the fourth word counted from the PCV word head).

To write a parameter value into an inverter (slave node), enter the value to the master node and send the
word to the slave. To read a parameter value, refer to this area of the slave node in response to the
previous request. If a parameter access error occurs (Response to RC part is "7"), the slave node outputs
an error code (Table 6.15.17) to this area and returns the response to the master node.

15 14 13 12 11 10 9 8 76 5 4 3 2 1 0 (bit)
PVA
Not used.
(H)
Il | | | | | | [ | | Il | Il | |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 (bit)
PVA .
L) Write/read parameter value or error code (See Table 6.15.17.)
! ! ! I ! I ! 1 I ! I ! I ! !
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6.15 PROFIBUS-DP Interface Card

(3) Access to inverter's function codes and PROFIdrive specific parameters

1) In the PNU area, specify the target parameter to be accessed using a Link No.

2) In the RC area, specify how to access the specified parameter, for example, Write or Read. For

details about the RC area, see Table 6.15.16.

3) To write a parameter value, enter the write data into the PVA lower area and send the word to the
slave node. To read a parameter value from the slave, refer to the PVA lower area in the response
from the slave node. If a parameter access error occurs, the RC part of the response is filled with "7"
and the PVA area contains one of the error codes listed in Table 6.15.17.

Note Run commands specified by S06 and speed commands by SO1 are available in S1 state. Shifting
from S1 to any other state during execution of any of these commands immediately causes the

inverter to follow commands specified by CTW and MRV.

15 12 10 8 7 0 (bit)

I I I I I 1 I I I I I
RC
PCA (See Table 0 PNU

6.15.16.)
| | |
i For an inverter's function code:

* In the VG7-compatible format:
* In the VGI format:

For PROFIdrive specific parameter:

15 8 7 0 (bit)
| [ | | [ | [ | | [ | [ |

IND SubIndex Not used. Fixed at 00hex.

| L L L | L L L L | L L L L
— g

L For an inverter's function code:

* In the VG7-compatible format:
* In the VGI format:

For PROFIdrive specific parameter:

15 8 7 0 (bit)
1 1 1 1 & 1 1 1 71 1 T
P(\I_;/; Not used. Fixed at 0000hex.
I I T R N N TR R R B I
15 8§ 7 0 (bit)
L T S
PVA .
@) Write/read parameter value or error code (See Table 6.15.17.)
I T N T N NN SN N SO M RO SO SR M|

Link No.
100 (hex) + Upper byte of 485 No.
PNU number (See Table 6.15.18.)

Not used.
Lower byte of 485 No.
Index number (See Table 6.15.18.)

Figure 6.15.18 How to Access Parameters

The actual parameter access examples are given on the following pages.
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Example 1: Writing data '"100" (= 10.0 s) to the inverter's function code S08 (Acceleration time)

Example 1-1 In the case of VG7-compatible format (using Link Nos.)

1) Send the request to write data "100" (= 10.0 s) to the inverter's function code SO8 (Link No. =
08(hex)), from the master node to the slave node (inverter).

RC = 2(hex) —  Write parameter value (word).
PNU = 008(hex) — Specify S08 using Link No.
PVA =0000 0064(hex)  — Enter parameter value 100 (= 0064h).
15 8 7 0 (bit)
Request —— N B B B B B B B R
(Master — Slave) PeA ! 2(h|ex) ! [ R R | ?OS(Ihex)I —_ 1
R B B B R Y B B B B
IND 00(hex) 00(hex)
l L l L l l 1 l 1 l L 1 | 1
-
PVA(H) 0000(hex)
| | | | | | | 1 | | | | | | |
T
PVA(L) 0064(hex)
| | | | | | | 1 | | | | | | |

2) Response example sent from the interface card (Normal response from the slave node)

RC = 1(hex) — Requested parameter value is normally returned.
PNU = 008(hex) — Accessed parameter is function code SO8 (Link No. = 08(hex)).
PVA =0000 0064(hex)  — Written value is 100 (= 0064h).
15 8 7 0 (bit)
Response —— — T T T T T T T T 11
(Slave — Master) PeA | 1(h|ex) | L1 ?OS(Ih ex)l [T R
R B B B B N B B B B
IND 00(hex) 00(hex)
| L | L | | | | | | L | | |
S S e B B
PVA(H) 0000(hex)
[N TN TN TN TN Y NN A N TR N TR N
N B B R B BN B B B B R
PVA(L) 0064(hex)
| 1 l 1 l | l 1 l l l 1 l 1 l

3) Response example for the write data error (Specified parameter value out of range)

RC = 7(hex) — Parameter value transmission error.
PNU = 008(hex) — Accessed parameter is function code S08 (Link No. = 8).
PVA =0000 0002(hex) = — Error code 2 (Specified parameter value out of range)
15 8 7 0 (bit)
Response —— — T T T T T T T T 1 1
(Slave — Master) PeA | 7(h|ex) | L1 ?OS(Ih eX)l L
T T T T T 1 T T T T T 1
IND 00(hex) 00(hex)
R R R R T B I Y R B R
N B E B Y L A R R B
PVA(H) 0000(hex)
| | | | | | | 1 | | | | | | |
N S B B D
PVA(L) 0002(hex)
| | | | | | | 1 | | | | | | |
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6.15 PROFIBUS-DP Interface Card

Example 1-2 In the case of VG1 format (using 485 Nos.)

1) Send the request to write data "100" (= 10.0 s) to the inverter's function code S08 (485 No. =
0708(hex)), from the master node to the slave node (inverter).

RC = 2(hex) —  Write parameter value (word).
PNU = 107(hex) — Specify an S code using 485 No. (107h = 100h + Upper byte of 485
No. (07h)).
SublIndex = 08(hex) Specify the lower byte of 485 No. (08h).
PVA = 0000 0064(hex) — Enter parameter value 100 (= 0064h).
15 8 7 0 (bit)
Request —— — T T T T T T T T 11
(Master — Slave) PeA | 2(h|ex) | L1 |107(|h ex)l [T R
Y B B B R — Y B B B B —
IND 08(hex) 00(hex)
| L | L | | | | | | L | | |
-
PVA(H) 0000(hex)
| | | | | | | 1 | | | | | | |
I e e B D
PVA(L) 0064 (hex)
| 1 l 1 l | l 1 l l l 1 l 1 l

2) Response example sent from the interface card (Normal response from the slave node)

RC = 1(hex) — Requested parameter value is normally returned.
PNU = 107(hex), SubIndex = 08(hex) — Accessed parameter is function code S08 (485 No. = 0708(hex)).
PVA = 0000 0064(hex) —  Written value is 100 (= 0064h).
15 8 7 0 (bit)
Response | — T T T T T T T T T 1
(Slave — Master) PeA | l(hlex) | L1 |1 07(|h eX)l [ R R
T T T T T 1 T T T T T 1
IND 08(hex) 00(hex)
[ T R T N R T RN TR R
— T T T T T T T T T T T T 11
PVA(H) 0000(hex)
| | | | | | | 1 | | | | | | |
T T T T T T T T T T T T T 1
PVA(L) 0064(hex)
[N TN TN RN TN AN NN AN N TR N T N

3) Response example for the write data error (Specified parameter value out of range)

RC = 1(hex) — Requested parameter value is normally returned.
PNU = 107(hex), SubIndex=08(hex) — Accessed parameter is function code S08 (485 No. = 0708(hex)).
PVA =0000 0002(hex) — Error code 2 (Specified parameter value out of range)
15 8 7 0 (bit)
Response | — T T T T T T T T T 1
(Slave — Master) PeA | 7(h|ex) | L1 |1 07(|h eX)l (I
T T T T T 1 T T T T T 1
IND 08(hex) 00(hex)
R T R TR N R T N T N
T T T T T T T T T T T T 11
PVA(H) 0000(hex)
[ TR TN TN TN Y NN A N TR N TR N
T T T T T T T T T T T T 11
PVA(L) 0002(hex)
[ TR TN RN TN Y N A TR N TR N
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Example 2: Reading (monitoring) data from the inverter's function code M06 (Detected speed)

Example 2-1 In the case of VG7-compatible format (using Link Nos.)

1) Send the request to read data from the inverter's function code M06 (Link No. = 14(hex)), from the
master node to the slave node (inverter).

RC = 1(hex) — Read parameter value.
PNU = 014(hex) — Specify M06 using Link No.
PVA =0000 0000(hex) — No entry required for PVA.
15 8 7 0 (bit)
Request | — N B B B B R B B B R
(Master — Slave) PCA ! l(hlex) | R ?l4(|hex)| —_
| B B B B N B B B B
IND 00(hex) 00(hex)
l L l L l l 1 l 1 l L 1 | 1
N B B ) B R B N E B B B R
PVA(H) 0000(hex)
| | | | | | | 1 | | | | | | |
N B B R B N E B B B B
PVA(L) 0000(hex)
| | | | | | | 1 | | | | | | |

2) Response example sent from the interface card (Normal response from the slave node)

RC = 1(hex) — Requested parameter value is normally returned.
PNU = 14(hex) — Accessed parameter is function code M06 (Link No. = 14(hex)).
PVA =0000 4E20(hex) — Parameter value read is 20000 (= 4E20h).
15 8 7 0 (bit)
Response T T 1 1 T T L} 1 T 1 T T T T
(Slave — Master) PcA ! 1(h|eX) ! IR | |14(}|16X)| —_—
IND 00(hex) 00(hex)
L L | L | L | | | | L | L |
PVAGH) — 6000(hex| —
L 1 L 1 L L L 1 L L L 1 L 1 L
PVAW) e e e B 4|E20.(hexl) L e e
L L L L L L | 1 L | L L | L |

3) Response example for the data read error (Specified function code does not exist.)

RC = 7(hex) — Parameter value transmission error.
PNU = FFF(hex) — Example of nonexistent Link No. specified.
PVA =0000 0000(hex) — Error code 0 (Nonexistent parameter specified)
15 8 7 0 (bit)
Response T T
(Slave — Master) PcA ! 7(h|ex) ! IR | II:FF(Ihex? —_—
IND 00(hex) 00(hex)
L L | L | L ! | ! | L ! L !
PVA(H) 0000(hex)
L | L | L L L 1 L L L | L | L
PVA(L) 0000(hex)
L | L | L L L 1 L L L | L | L
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6.15 PROFIBUS-DP Interface Card

Example 2-2 In the case of VG1 format (using 485 Nos.)

1) Send the request to read data from the inverter's function code M06 (485 No. = 0806(hex)), from the
master node to the slave node (inverter).

RC = 1(hex) — Read parameter value.

PNU = 108(hex) — Specify an M code using 485 No. (108h = 100h + Upper byte of 485 No. (08h)).
SublIndex = 14(hex) — Specify the lower byte of 485 No. (06h).

PVA =0000 0000(hex)  — No entry required for PVA.

15 8 7 0 (bit)
1 L
PCA 1(hex) 108(hex)
[ R AN IR TN NN TR TN SN SN MR M

Request
(Master — Slave)

1 1 T T L
IND 06(hex) 00(hex)
L L

| | | | | | | 1 | | | | | | |
PVA(H) 0000(hex)
| | | | | | | 1 | | | | | | |

| | | | | | | 1 | | | | | | |
PVA(L) 0000(hex)
| | | | | | | 1 | | | | | | |

2) Response example sent from the interface card (Normal response from the slave node)

RC = 1(hex) — Requested parameter value is normally returned.

PNU = 108(hex), SubIndex=06(hex) — Accessed parameter is function code M06.
PVA = 0000 4E20(hex) — Parameter value read is 20000(= 4E20h).

15 8 7 0 (bit)
Response T T 1 1 T 1 L} 1 1 1 T 1 T 1
(Slave — Master) pea ! 1(h|eX) ! I | |108(|hex)| —_—
IND o I06(Illex)I o o IOO(Illex)I o
L L L L L 1 L 1 L L 1 L 1
PVA(H) T T T T T T Oloool(hexl) T T T T T T
L ! L ! L L | 1 L | L ! | ! |
PVAW) e e e B 4|E20l(hexl) L e e
L | L | L L L 1 L L L | L | L

3) Response example for the data read error (Specified function code does not exist.)

RC = 7(hex) — Parameter value transmission error.
PNU=107(hex), SubIndex=FF(hex) = — Example of nonexistent function code specified.
PVA = 0000 0000(hex) — Error code 0 (Nonexistent parameter specified)
15 8§ 7 0 (bit)
Response T T 1 1 T T L} 1 T 1 T T T T
(Slave — Master) PcA ! 7(h|ex) ! IR | |107(|hex)| —_—
IND FF(hex) 00(hex)
L L | L | L | | | | L | L |
PVAGH) LI s 6000.( hexl) L s
L L L L L L | 1 L | L L | L |
PVA(L) 0000(hex)
L ! L ! L L | 1 L | L ! | ! |
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Example 3: Reading from an array PROFIdrive specific parameter PNU947 (Alarm history)

Example 1-1 In the case of VG7-compatible format (using Link Nos.)

1) Send the request to read PNU947 from the master node to the slave node. The example below reads
Index 1.

RC = 6(hex) — Read an array parameter.
PNU = 3B3(hex), Sublndex = 1(hex) — Specify PNU947 (= 3B3h) and Index 1.
PVA =0000 0000(hex) — No entry required for PVA.
15 8 7 0 (bit)
Request 1 1 1 1 1 1 L} 1 1 1 1 1 1 1
(Master — Slave) PcA ! 6(h|ex) ! IR | ?B3(Ihex? —_—
IND 01(hex) (Fixed at 00h)
L L | L | L ! | ! | L ! L !
PVA(H) (Fixed at 0000h)
L | L | L L L 1 L L L | L | L
PVA(L) 0000(hex)
L | L | L L L 1 L L L | L | L

2) Response example sent from the interface card (Normal response from the slave node)

RC = 4(hex) — Requested array parameter value is normally returned.
PNU = 3B3(hex), SubIndex = 01(hex) — Access parameter is PNU947(= 3B3h), Index 1.
PVA =0000 7511 (hex) — Parameter value read is 8100(hex),

PROFIBUS communications error =~

L] For the value of PNU947, refer to Table 6.15.18.

15 8 7 0 (bit)
Response L Y B B B BN R R E—
PCA 4(hex 3B3(hex
(Slave — Master) | ¢ | ) | [ R R (I ? [
L N O B B B
IND 01(hex) (Fixed at 00h)
I N T T T N I R N N S
L S A O B B B
PVA(H) (Fixed at 0000h)
A T T TN AN AN TN M SR T TR MR M N
L L L L S T A
PVA(L) 8100(hex)
ey

3) Response example for the data read error (Accessed PNU947 cannot be read as an array parameter.)

RC = 7(hex) — Parameter value transmission error.
PNU = 3B3(hex), Sublndex=01(hex) — Accessed parameter is PNU947.
PVA = 0000 0003 (hex) — Error code 3 (Invalid SubIndex specified)
15 8 7 0 (bit)
Response T 1 T T T 1 T T T 1 T 1
(Slave — Master) FeA ! 7(hle)() | L1 ?B3(|hex? L
T T T T T Y B B B R
IND 01(hex) (Fixed at 00h)
I R R R T [ R O S T
N O B B Y B R B B R
PVA(H) (Fixed at 0000h)
A R N N T R N MM N TR SO N NN |
S B B N B R Y B B B
PVA(L) 0003 (hex)
AR R N N T T AN M N TR SO N NN N
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(4) PROFIdrive specific parameters

Table 6.15.18 lists PROFIdrive specific parameters supported by the interface card.

Table 6.15.18 List of PROFIdrive Specific Parameters

(Changing from "0" to "1" saves
parameter data into the non-volatile
memory.)

PNU | Index Description Range R/W Remarks
915 |1to4 |Function code assignment to PCDI1 to 0000 to R/W | This is shown with Link No.
PCD4 (Request) FFFF (hex) when UO1 specifies VG7-
(Write function code data) compatible format and with 485
916 |1to4 |Function code assignment to PCDI to 0000 to R/W | No. when it specifies VG1
PCD4 (Response) FFFF (hex) format.
(Read/monitor function code data)
918 |None |Node address 0to 125 R
927 |None |Access permission to PCV area Oorl R/W | Once writing is inhibited, this
0: Inhibit to write PNU only is writable.
1: Permit to write
947 |1 Malfunction history (Latest) Depends on |R Indicated by PROFIdrive alarm
9 Malfunction history (Last) errors listed codes listed in Table 6.15.19.
17 Malfunction history (2nd last) ;nll;atl)lge
25 Malfunction history (3rd last) T
Other |Fixed to 0.
than the
above
963 | None Current baud rate Oto 10 R
0 : Not specified 1 : 9.6 Kbits/s
2 :19.2 Kbits/s 3 :45.45 Kbits/s
4 :93.75 Kbits/s 5:187.5 Kbits/s
6 : 500 Kbits/s 7 : 1.5 Mbits/s
8 : 3 Mbits/s 9 : 6 Mbits/s
10: 12 Mbits/s
965 |None |PROFIdrive version Fixed at 2. R Shows PROFIdrive V2.
967 |None |Last CTW sent 0000 to R
FFFF (hex)
968 |None |Latest STW 0000 to R
FFFF (hex)
970 |None |Initialize the inverter Oorl R/W | Functionally equivalent to HO3.
(Changing from "1" to "0" triggers the
initialization.)
971 |None |Save parameters Oorl R/W | Functionally equivalent to HO2.
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Table 6.15.19 Malfunction Codes and Alarm Codes for PROFldrive

Malfunction Alarm Malfunction Alarm
codes in codes in Description codes in codes in Description
PNU947 [r158 torl61 PNU947 [r158 torl61
0000 0 No alarm 1000 33 Error code 1 for particular user
0000 1 No alarm 1000 34 Error code 2 for particular user
7112 2 Braking resistor 1000 35 Error code 3 for particular user
overheated
5120 3 DC fuse blown 1000 36 Error code 4 for particular user
8501 4 Excessive positioning 1000 37 Error code 5 for particular user
deviation
2330 5 Ground fault 1000 38 Error code 6 for particular user
7600 6 Memory error 1000 39 Error code 7 for particular user
8100 7 Keypad communications 1000 40 Error code 8 for particular user
error
6100 8 CPU error 1000 41 Error code 9 for particular user
8100 9 Network error 1000 42 Error code A for particular user
7510 10 RS-485 communications 1000 43 Error code B for particular user
error
1000 11 Operation error 1000 44 Error code C for particular user
1000 12 Output wiring fault 1000 45 Error code D for particular user
5200 13 A/D converter error 8700 46 E-SX bus tact synchronization
error
8401 14 Speed not agreed 7500 47 Toggle error
6200 15 UPAC error 5400 48 Braking transistor broken
8100 16 Inter-inverter 5430 49 Functional safety circuit error
communications link error
3120 17 Power supply phase loss 5220 50 Hardware error
3220 18 Undervoltage FF00 51 Mock alarm
7300 19 NTC thermistor wire 8400 52 Start delay
break error
2310 20 Overcurrent 5400 53 DC fan locked
4310 21 Heat sink overheat 7300 54 Serial encoder error
9000 22 External alarm 7300 55 Serial encoder error 2
4210 23 Inverter internal overheat 7300 56 Serial encoder communications
error
7120 24 Motor overheat 7320 57 Multiple-rotation encoder data
overflow
7120 25 Motor 1 overload 7320 58 Absolute encoder data lost 1
7120 26 Motor 2 overload 7320 59 Absolute encoder data lost 2
7120 27 Motor 3 overload 7320 60 Absolute encoder data lost 3
7120 28 Inverter overload 3300 61 Output phase loss
8402 29 Overspeed 1000 62 Functional safety card error 1
3210 30 Overvoltage 1000 63 Functional safety card error 2
3230 31 Charger circuit fault 0000 64 No alarm
7305 32 PG wire break (wrong 1000 Others

wiring)
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6.15 PROFIBUS-DP Interface Card

6.15.9 Processing to be applied upon receipt of all-zero data
(BASP mode switch)

Inverter's function code Ul0 specifies inverter's processing to be applied when the interface card
receives all-zero data, as listed in Table 6.15.20.

Tip Depending upon the configuration, master equipment may send all-zero data to all slaves if a
PLC application error occurs or the application program stops.

Table 6.15.20 Processing to be Applied upon Receipt of All-zero Data

U10 data | Processing to be Applied upon Receipt of All-zero Data Conditions
0 Keep the current operation, ignoring all-zero data. Factory default
1 Coast to a stop and shift to S1 state. *1
2 Keep the current operation, ignoring all-zero data. Bit 10 of CTW received last time is 0.
Coast to a stop and shift to S1 state. *1 Bit 10 of CTW received last time is 1.
Receipt of
all-zero data

u10=0
Setting with U10
u10=1
0};:(:;“?: i(;ur:gerir:]tg Coast to s stop and Bit 10 of CTW Bit 10 =1
all-zero data. shift to S1 state. *1 received last time_—" |

Bit10=0

Keep the current
operation, ignoring
all-zero data.

Coast to a stop and
shift to S1 state. *1

Figure 6.15.19 Flowchart of Processing to be Applied Upon Receipt of All-Zero Data

*1 For details about the S1 state, refer to Figure 6.15.16 "Status Transition Diagram of PROFIdrive Profile" in
Section 6.15.8 "Details of PROFIBUS profiles."
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6.16 DeviceNet Interface Card OPC-VG1-DEV

6.16.1 Product overview

This card is used to control the FRENIC-VG from a DeviceNet master (e.g.,
PLCs of various manufacturers) via DeviceNet. Q O
Note This card is exclusive to the FRENIC-VG series. It does not work if it
is mounted on any other series of Fuji inverters (e.g., =
FRENIC-MEGA). If a DeviceNet card designed for other Fuji inverter =
series is mounted on the FRENIC-VG, the card does not work and the EE = E
FRENIC-VG issues an ~/~/7 alarm. :: [D_E
= R
. N
Major features S
This card has the following features. IR
» Compatible with the FRENIC5000VG7 series . u ]
» Compliant with the DeviceNet Specifications Volume 1 Release 3.12 and B8
Volume 3 Release 1.12 (Passed conformance test revision CT24)
* Supporting the inverter common format, AC Drive Profile CO, M -

* Input of run, stop and other commands

» Speed command setting: 16-bit binary data
* Running status monitor

* Motor speed monitor: 16-bit binary data

* Referencing/changing function codes

Compatible software versions

This card is compatible with the following inverter software versions (which can be checked on the
maintenance screen on the keypad).

MAIN = H10030 or later
MTR = H20030 or later

6.16.2 Model and specifications

6.16.2.1 Model

Model details: OPC-VG1-DEV
J N VG1: FRENIC-VG inverter
DEV: DeviceNet interface card

Accessories

Spacer: 1
Screws (M3): 3

Tip The EDS file can be downloaded from our website at:
URL: https://felib.fujielectric.co.jp/download/index.htm?site=global&lang=en

Before downloading, you are requested to register as a member (free of charge).

Enter "OPC-VG1-DEV" in the Format (Device Type) Search box shown in the bottom right
corner on the above website.
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6.16 DeviceNet Interface Card

6.16.2.2 Specifications

ACAUTION

+ If the DIP switch (SW1) on the option card is not set correctly, the system will not operate properly.
Read the instructions about the switch given below and make correct setting.

* Be sure to turn the inverter power OFF before accessing the DIP switch (SW1) on the option card.

Table 6.16.1 Hardware Specifications

Item Specifications

Name DeviceNet interface card

Transmission specifications DeviceNet communication

DeviceNet input voltage 11 to 25V

Power consumption Max. 80 mA (24 VDC)

Transmission rate (data rate) 125, 250, 500 Kbits/s (kbps) 9

Maximum cable length Transmission rate 500 kbps 250 kbps 125 kbps .%
Trunk line length 100 m 250 m 500 m =
Drop line length 6m 6m 6m % 8
Total length of drop lines 39m 78 m 156 m § E

Numbe?r qf words occupied in Max. 8 words (Input area: 4 words, Output area: 4 words) wn |Q

transmission

Communication connector Pluggable, five-pin terminal block
(Phoenix Contact MSTB2.5/5-ST-5. 08-AU)

DIP switch SW1 Setting the transmission rate and node address (station address or MAC ID)

LED status indicators Refer to Tables 6.16.4 and 6.16.5.

(MS and NS)

The external appearance and the main components of the DeviceNet interface card are shown in Figure
6.16.1 and Table 6.16.2, respectively.

Screw hole (left)

Model DeviceNet terminal block Release knob
name o
| LED status indicators CN1 (on the back)
|
Y + ¥
o ¢ | 3
g =y
§ -—=
. [ 6.16
Screw hole (right)
Positioning cutout DIP switch (SW1)

1ON©2IAS(Q

Figure 6.16.1 External Appearance of the OPC-VG1-DEV

pien aoeuoju|

Table 6.16.2 Components on the OPC-VG1-DEV

Item Description
TERM1 DeviceNet terminal block
CNI1 Connector for joint with inverter
SW1 DIP switch
LEDs Status indicators (MS and NS)
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Terminal block (TERM1)

The TERM1 uses a pluggable, five-pin terminal block. Table 6.16.3 lists the pin assignment. A typical
connector that matches this terminal block is Phoenix Contact MSTB2,5/5-ST-5, 08-AU.

Strip the wire ends of the DeviceNet cable for connection. Twist the shield wires before connection.

Note The Phoenix Contact multi-drop connector TMSTBP 2,5/ 5-ST-5,08 AU or TFKC 2.5/
5-STF-5.08 AU (spring-cage connection type) cannot be used for the interface card.

Table 6.16.3 Pin Assignment on the DeviceNet Terminal

Block
1 Black V- Power line (24 VDC, negative) 000 Ho
2 Blue CANL Signal line (negative) ’[B B B 5 5:‘
3 Bare wire | SD Cable shield I
4 White CANH Signal line (positive) B B B B F
5 Red V+ Power line (24 VDC, positive)

Figure 6.16.2 DeviceNet
Terminal Block

DIP switch (SW1)

The DIP switch specifies the communication data rate (transmission speed) and the node address (station
address) on DeviceNet. It offers a choice of three data rates (125 kbps, 250 kbps and 500 kbps) and a
choice of node address ranging from 0 to 63.

Note Before accessing the DIP switch, make sure that the inverter is turned OFF.

The default configuration of the DIP switch at factory shipment is: Data rate = 500 kbps, Node address =
63.

Selectors 1 and 2

DR (bps) on SW1
ON
] 125 K 00
u H N NN NENR 250 K 01
500 K 10
Not
allowed 1
Selectors 3 to 8
OFF NA on SW1
1 2 3 4 5 6 7 8
0 000000
1 000001
| I 1 I e 2 000010
Data rate (DR) Node address (NA) 3 000011
62 111110

63 111111

Figure 6.16.3 DIP Switch Configuration (showing an example of Data rate = 500 kbps and
Node address = 63)
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6.16 DeviceNet Interface Card

LED status indicators

The interface card has the following two LED status indicators that indicate the status of the interface
card.

O 0 - MS (Module Status)
Indicates the hardware status of the DeviceNet interface card.

|M$ |N$ - NS (Network Status)

Indicates the communication status on DeviceNet.

The tables below show the states of the LEDs and their meanings.

Table 6.16.4 MS LED State

MS LED Status Meaning Note
Blinks bet . . Runni 1f-di i .
inks be wee*nl Self-diagnostic test unning self-diagnostic test upon This test takes 1 second.
green and red power-on o
OFF Power OFF Powered OFF 3
©
Lights in green Hardware normal | Hardware working normally - o
. . Interface card not properly mounted | A communication heavy alarm
Lights in red Hardware error or hardware failure £~ (subcode 4) has occurred.*2 % 8
4=
[ Q!
Table 6.16.5 NS LED State z 8
»=
NS LED Status Meaning Note
Blinks betwee*nl Self-diagnostic test Running self-diagnostic test upon This test takes 1 second.
green and red power-on
OFF Offline DeviceNet being offline -

DeviceNet cabling correct and
interface card not communicating Waiting for a request from the

Blinks i li . .
1S In green Online with the master on the DeviceNet master
network
Connection Interface card communicating with
Lights in green established the master normally on the -

DeviceNet network

Connection timeout between the

L Lo interface card and the master A communication light alarm 54
Blinks in red Connection timeout Lo *3
- Too short communication cycle | (subcode 1) has occurred.
time

Improper DeviceNet cabling, or
improper settings
- Node address double assigned

- Data rate mismatch T 1
. . . A communication light alarm =~
Lights in red Connection error |- Bus-off state detected

(subcode 1) has occurred.*3
- Power supply cable for

DeviceNet unconnected

1ON©2IAS(Q

- Improper wiring for the
DeviceNet terminal block

pien aoeuoju|

*1  Blinks in the pattern specified in the DeviceNet specifications.
*2  If a communication heavy alarm occurs, the inverter immediately issues an £~ ~/alarm independent of the

settings made by 030 and 031. The error state cannot be released until restarting of the inverter.

*3  In the case of a communication /ight alarm, the issuing timing of an /- ~/alarm is dependent of the settings
made by 030 and 031. The £~/ can be released when the communications link is restored (when the MS and
NS LEDs light in green).
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Table 6.16.6 Software Specifications

Item

Specifications

Data update interval ‘1)

Min. 4 ms

Run command

Sending by the DeviceNet format or function code S06

Speed command

Sending in units of r/min or function code SO1

Operation
Running status
output

Status monitoring by the DeviceNet format or function code M 14

Monitoring of motor speed, torque current command, etc. by M function codes

Option function codes

030, 031, U02 to U11, 0122 to 0125, 0160 to 0163

Protective function

£~ Network failure (DeviceNet communications error) (*2)
* Light alarm: The error processing can be specified by 030 and 031.

* Heavy alarm: The error processing immediately starts.

(*1) The data update interval is dependent on the number of slave devices connected in the whole system, the baud
rate, and the processing interval of the PLC application programs.

(*2) For light and heavy alarms, refer to Section 6.16.5 "Protective operation."

Table 6.16.7 DeviceNet Slave Specifications

Item

Specifications

Number of nodes connectable

Max. 64 (including the master)

Node address setting range

0 to 63

Insulation

500 VDC (photocoupler insulation)

Transmission rate

500/250/125 kbps

Messages supported

1. I/O message (Poll, Change of State)
2. Explicit message

Vendor ID 319 (Fuji Electric Group)
Device type AC drive (Code: 2)
Product code 2402HEX

Product model OPC-VGI-DEV
Applicable device profile AC Drive

Number of input/output bytes

Input: 4 or 8 bytes selectable
Output: 4 or 8 bytes selectable

Conforming DeviceNet specifications | DeviceNet Specifications Volume 1 Release 3.12 and

Volume 3 Release 1.12

Node type

Group 2 Only server
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6.16 DeviceNet Interface Card

6.16.3 Basic connections

Perform wiring and connection work, referring to Section 6.1.4 "Installing internal options
(OPC-vG1-O0)."

AWARNING

Improper wiring can cause an electric shock, fire and other hazards. Only a qualified electrician
should make the connections. If it is necessary to touch electrical circuits to make connections after
the power is turned ON, switch the circuit breaker OFF (open) to prevent electric shock.

Even after the circuit breaker is turned OFF (open), the smoothing capacitor is still charged and will
cause electric shock if touched. Make sure that the inverter CHARGE lamp is OFF and the DC
voltage of the inverter has dropped to a safe level with a circuit tester.

ACAUTION

Do not use a product if parts are damaged or missing. Risk of injury and damage.

Improper work when mounting or removing the product may damage the product.

9 'deys

6.16.3.1 Basic connection diagram

SNOILdO
71041INOD

FRENIC-VG

OL1/R
©L2/S
o L3/T
DeviceNet
terminal block DeviceNet cable
Y e | S —
CANL R [
N\ T To DeviceNet
Shield o | o :>
i T b
i Vi \\ ! v‘\ !
L | [V v 2 g
o<
Fo
D
‘ Q
| ® %
o~
| Q
 eccccccccccccceae- ccccaccaad a
\;9

(*) Mounting the interface card on the inverter forms this connection.

Figure 6.16.4 Basic Connection Diagram
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6.16.3.2  Wiring for DeviceNet terminal block

When performing wiring, follow the instructions below.
(1) Turn all inverter's powers OFF.

(2) To connect the interface card to a DeviceNet network, use a DeviceNet thin cable(*) compliant with
the DeviceNet specifications. For the wiring lengths, also observe the DeviceNet specifications.

(*) The recommended DeviceNet cable is TDN24U made by SWCC Showa Device Technology, Co., Ltd.

L[] Proper installation of the cable requires specialist knowledge. Be sure to refer to the master device
user's manual or the DeviceNet Construction Manual (published by ODVA) beforehand.

(3) Wiring to the DeviceNet terminal block (TERM1)

The terminal block uses a pluggable 5-pin connector as shown in Figure 6.16.5. It has five labels
corresponding to the five pins. Each label has an ID color corresponding to the wire (core) to be
connected to its pin. Make sure that the ID colors of the wires match labels. Table 6.16.8 shows the
correspondence between the pin numbers and the ID colors.

A typical connector that matches this terminal block is Phoenix Contact MSTB2,5/5-ST-5, 08-AU.

Note The Phoenix Contact multi-drop connector TMSTBP 2,5/ 5-ST-5,08 AU or TFKC 2.5/
5-STF-5.08 AU (spring-cage connection type) cannot be used for the interface card.

Table 6.16.8 Pin Layout on DeviceNet Terminal

Block
. ID Color of Pin s
Pin # Wire Sheath | Assignment Description

Power line 1 2 3 45
! Black V- (24 VDC, negative) SlaEalals
2 Blue CANL Signal line (negative)
3 Bare wire SD Cable shield B B B 5 5
4 White CANH Signal line (positive)

I

Power line H B 8 8 @

> Red v+ (24 VDC, positive)

Figure 6.16.5 DeviceNet Terminal Block

Table 6.16.9 lists the recommended terminal screw size and its tightening torque, and Figure 6.16.6
shows the recommended strip length of the cable wire end.

Table 6.16.9 Recommended Tightening Torque

of the Terminal Screws for the Approx
. . Cable wire '
DeviceNet Terminal Block \I 6.0 mm
Terminal screw size Tightening torque -
M3 0.5t0 0.6 N'm

Figure 6.16.6 Recommended Strip Length
of the Cable Wire End for
Terminal Connection
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6.16 DeviceNet Interface Card

(4) Terminating resistor

DeviceNet requires a terminating resistor to be installed externally on each end of the trunk line. Check
that the trunk line is terminated on both ends; if not, install a terminating resistor(s) on the missing
end(s).

Note Terminating resistors do not come with the interface card. A pair of resistors with the following
specifications is separately necessary.
121 ohm £1%, 1/4 watt, metal-film resistor

@ To prevent malfunction due to noise, keep the DeviceNet cable away from the inverter's main
circuit wiring, motor wiring and other power wiring as far as possible (recommended: 10 cm or
more). Never install them in the same wire duct. Be sure to connect the shielded wires.

9 'deys
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6.16.4 Related function codes

AWARNING

Risk of an accident

+ Incorrect function code data may create a hazardous condition. After setting and writing data, recheck the data.

The table below lists the inverter's function codes related to the DeviceNet interface card.

Table 6.16.10 Related Function Codes

Function

Factory

code Function Function code data default Remarks
U02 (") | Output instance 20: Basic speed control output 0 When U03 =103,
0,21: Extended speed control output selecting "U02 =
100:  Fuji drive assembly output 106" produces the
102:  User defined assembly output (Link No.) same operation as
106:  User defined assembly output (485 No.) "U02 =102."
Others: Extended speed control output
U03 1) | Input instance 70: Basic speed control input 0 When U02 = 102,
0,71: Extended speed control input selecting "U03 =
101:  Fuji drive assembly input 107" produces the
103:  User defined assembly input (Link No.) same operation as
107: User defined assembly input (485 No.) "U03 =103."
Others: Extended speed control input
U04 (1) | User-defined function code 1 | Specify four function codes to freely write in a|0 Valid
(write) User Defined Assembly Output format (Link when U02 = 102.
U05 D | User-defined function code 2 NO')'. o 0 (Compatible with
(write) Specify those codes using Link Nos. VGTS)
)
U06 1) | User-defined function code 3 e 0
(write)
U07 1) | User-defined function code 4 0
(write)
U08 (*1) | User-defined function code 1 | Specify four function codes to freely monitor in a | 0 Valid
(read) User Defined Assembly Output format (Link when U03 = 103.
U09 (1) | User-defined function code 2 NO')" ) ) 0 (Compatible with
(read) Specify those codes using Link Nos. VG7S)
U10 1) | User-defined function code 3 0
(read)
Ull 1) | User-defined function code 4 0
(read)
0122 (*1) | User-defined function code 1 | Specify four function codes to freely write in a |0 Valid
(write) User Defined Assembly Output format (485 No.). when U02 = 106.
0123 () | User-defined function code 2 | Specify those codes using 485 Nos. 0
(write) *2)
0124 (*1) | User-defined function code 3 0
(write)
0125 (*1) | User-defined function code 4 0
(write)
0160 (*1) | User-defined function code 1 | Specify four function codes to freely monitor in a | 0 Valid
(read) User Defined Assembly Output format (485 No.). when U02 = 107.
0161 1) | User-defined function code 2 | Specify those codes using 485 Nos. 0
(read)
0162 (*1) | User-defined function code 3 0
(read)
0163 1) | User-defined function code 4 0
(read)
H30 Communications link Set "3" (Enable run commands and command data | 0

function

via DeviceNet).

(*1) After changing the data of these function codes, it is necessary to restart the inverter to validate the change.

(*2) Specifying a same function code to more than one of user-defined function codes 1 to 4 validates only the
setting made to a function code with the greatest number and ignores other settings.
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6.16 DeviceNet Interface Card

Table 6.16.10 Related Function Codes (continued)

Factory
default

Function
code

Function Description Remarks

030 Link Option 0 If a communications error (light alarm) occurs, | 0
Configuration trip immediately.

(Communications error (£~ alarm: Coast to a stop)
processing)

1 If a communications error (light alarm) occurs,
continue running for the timer period. (When a
communications error has occurred, hold the
latest run command received via the
communications link.) After the timer period
has elapsed, trip.

(&£ alarm: Coast to a stop)

If the communications link is restored within
the timer period, follow commands received
via the communications link. If a timeout
occeurs, trip.

2 If a communications error (light alarm) occurs,
continue running for the timer period. (When a
communications error has occurred, hold the
latest run command received via the
communications link.)

9 'deys

If the communications error is not recovered
after the timer period, trip. If the
communications link is restored within the
timer period, follow commands received via
the communications link.

SNOILdO
71041INOD

3 Even if a communications error (light alarm)
occurs, cause no ~~alarm.

If a communications error has occurred, hold
the latest command received via the
communications link. If the communications
link is restored, follow commands received via
the communications link.

031 (Timer) Specify the timer period (s) to be applied when a 0.10s
communications error (light alarm) occurs.

Effective when 030 =1 or 2
Setting range: 0.01 to 20.00 s

pien aoeuoju|
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6.16.5
6.16.5.1

Protective operation

Light and heavy alarms in DeviceNet communication

(1) Possible causes for light and heavy alarms (£~%) in communication

The DeviceNet interface card could cause light and heavy alarms depending upon the alarm level.

If an alarm occurs, the inverter issues /~~~/(Network error) and causes the motor to coast to a stop. (*I)

D

Even if an alarm occurs, the inverter can continue to run showing /. =7, depending upon the light
alarm definition made with inverter's function code H107. For details, refer to the description of
H107 in the FRENIC-VG User's Manual (Unit Type / Function Codes Edition) separately issued,
Chapter 4, Section 4.3 "Details of Function Codes."

Table 6.16.11 Causes of Light and Heavy Alarms (£~

Causes of alarms (*2)

Itemn Light alarm in communication Heavy alarm in communication
(PROFIBUS communications error) (Option card failure)
- Master down - Hardware failure of the option card
- Detection of network break - Wrong installation of the option card

- Communications data error (due to noise
applied to the communications wire, etc.)

Resetting procedure

Remove the cause of the alarm (automatic Remove the cause of the alarm above and
recovery by communication restoration). Or set | then enter a reset command. (*3)

H30 to "0" or "1" or turn LE off, and then enter
a reset command. (*3)

Error processing

Error processing can be selected with function | When a heavy alarm occurs, the inverter
codes 030 and 031. immediately causes an /=~ alarm.

Alarm subcode *4) 01 (hex.) 04 (hex.)

(*2)

(*3)

(*4)

In the case of a light alarm, when the communications link operation via DeviceNet is enabled (H30
=2 or 3 and LE = ON), the inverter causes an /~/~ alarm. (For details, refer to the description of
H30 in the FRENIC-VG User's Manual (Unit Type / Function Codes Edition) separately issued,
Chapter 4, Section 4.3 "Details of Function Codes.") In the case of a heavy alarm, the inverter
immediately causes an /"~ alarm.

"Enter a reset command" means an entry of a reset command to the inverter with any of the
following.

- Press the key on the keypad.
- Assign RST (Reset alarm) to one of the X terminals and input a digital signal.

- Enter an alarm reset signal via the DeviceNet communications link.

Alarm subcodes of /~/~/can be checked on the alarm history screen in Menu #7 "ALM INF."

In Running mode, press the key to switch to the menu screen. Move the arrow shown at the left
end of the screen to "7. ALM INF" using the ®V/&) keys and then press the key to display the
alarm history screen. Select an alarm to be checked from alarms containing the latest to the 3rd last
alarms, press the key, and then press the () key once to display the screen shown below. The

subcode shown here denotes the first cause of the alarm that issues an ~—4/

SUB =xxXxx <« 1: Light alarm
AL=Er4 AL=xxX 4: Heavy alarm
AL=xxx AL=xxX

AV>PAGE sHIFTEH

Figure 6.16.7 Subcode Check Screen
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6.16 DeviceNet Interface Card

(2) Communications error processing for a light alarm (defined with 030 and 031)

This section describes the error processing for an /~/~* alarm which is defined with inverter's function
codes 030 and 031 and is to be performed if a communications error (light alarm) occurs when a run
command is given via the PROFIBUS communications link.

1) When 030 =0 (Immediately trip if a communications error (light alarm) occurs.)

Communication error
Transmission error  Normal | I Normal

Display Regular —> Er4
Li_Transmission not possible due to communication error
Run command ON T ON
Commands ) T T

from master | gpeed command

FWD ~ oN | OFF Jon.
Internal settings | Speed command
of FRENIC-VG | = mrmmmmmmmmmm oo oo ooooooooooooooos
Speed detection I I 77777777777777777777777777777
A ?
Coast to a stop Alarm reset

Figure 6.16.8

2) When 030 =1 and 031 =5.0
(Continue to run for 5 seconds and then trip if a communications error (light alarm) occurs.)

Communication error

Transmission error Normal | | Normal

Display Regular Er4

Run command IWQNW’,::I OFF Jon.

Commands --- --
from master | Speed command _I

FWD

Internal settings Speed command _I
of FRENIC-VG

Even if a transmission error occurs
during acceleration, the inverter
accelerates to the speed command.

Alarm reset
Figure 6.16.9

*1 If the communications link is not restored so that no new commands/settings are sent during
this period, the inverter holds the current commands (run command and/or speed
command) given via the communications link when a communications error occurred.
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3) When 030 =2 and 031 =5.0 _
(A communications error (light alarm) has persisted for 5 seconds, so trip with £~4)

Communication error

Transmission error Normal Normal

Display Regular Er4

Run command
Commands

from master

Speed command

FWD

Internal settings

Speed command
of FRENIC-VG

Speed detection <4+—Coast to a stop

Even if a transmission error occurs
during acceleration, the inverter Alarm reset
accelerates to the speed command.

Figure 6.16.10

4) When 030 =2 and 031 =5.0

(A communications error (light alarm) has occurred, but the communications link is restored
within 5 seconds.)

Communication error
Transmission error Normal | | Normal

Display

Regular

Run command

Commands
from master

Speed command J

) FWD
Internal settings

of FRENIC-VG

Speed detection

Even if a transmission error occurs
during acceleration, the inverter
accelerates to the speed command.

Figure 6.16.11
5) When 030 = 3 (Continue to run)

Communication error

Transmissionerror Normal | Normal
Display Regular
Run command oN ON
Commands | oo oo ooo oo
from master rri I
Speed command I‘:'j,',j:::: ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
< *—>

The inverter holds the setting being
applied when a transmission error
occurred to continue to run.

Figure 6.16.12

*1 If the communications link is not restored so that no new commands/settings are sent during
this period, the inverter holds the current commands (run command and/or speed
command) given via the communications link when a communications error occurred.
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6.16 DeviceNet Interface Card

6.16.6 Establishing a DeviceNet communications link

This section guides you to establish a DeviceNet communications link in I/O Message transmission
between the DeviceNet master and the inverter (slave).

] /O Message is a communication process that cyclically transfers data between the DeviceNet
master and slave. For details about /O Message, refer to Section 6.16.7 "DeviceNet I/O message
communication."

(1) Configure the inverter's function codes described in Section 6.16.4.

- Set the I/O assembly instances with the inverter's function codes U02 and UO3. It is not
necessary to set the same type of /0 assembly instances to input and output.

- Configure the inverter's function codes 030 and 031 with your need. If the instances for user
defined assemblies have been set, configure the function codes U04 to U07 and U0O8 to Ul1 or
0122 to 0125 and 0160 to 0163.

- After completion of the settings above, turn OFF the inverter and the interface card in order to
validate the settings.

9 'deys

(2) Set up the DeviceNet master (PLC, PC tool, or Configurator).
- Set a unique node address (station address) so that it does not coincide with any other nodes.

- Set the data rate. Make sure that all the nodes to be connected have the same baud rate.

SNOILdO
71041INOD

- If necessary, install the EDS file of the interface card to the configuration tool (e.g., Rockwell
RSNetworx) of the master. If the Fuji MICREX-SX is used for a DeviceNet master, no EDS file
is required.

- Allocate an I/O area corresponding to the I/O assembly instance set for the interface card. The
/O area is either 2 words or 4 words in length.

- Specify the I/O connection type--"Poll" and "Change of State." Specify the communications scan
cycle if necessary.

Note The communications scan cycle to the interface card should be 10 ms or longer.

Tip  The EDS file can be downloaded from our website at:
URL: https://felib.fujielectric.co.jp/download/index.htm?site=global&lang=en

Before downloading, you are requested to register as a member (free of charge).

Enter "OPC-VG1-DEV" in the Format (Device Type) Search box shown in the bottom right
corner on the above website.

L] For details about the setup procedure of the DeviceNet master, refer to the user's manual of the
corresponding master.

(3) Configure the node address and data rate with the DIP switch on the interface card.

- Before accessing the DIP switch, make sure that both the inverter and the interface card are
turned OFF.

pien aoeuoju|
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- Set a unique node address so that it does not coincide with any other nodes.
- Set the same data rate as that of the master.

[ For details about the configuration procedure of the DIP switch, refer to Section 6.16.2.2
"Specifications."

6-315


https://felib.fujielectric.co.jp/download/index.htm?site=global&lang=en�

“)

®)

Send an I/O connection request from the DeviceNet master.
- Turn ON the inverter and the interface card.
- Send an I/O connection request from the DeviceNet master.

For details about the sending procedure of an I/O connection request from the master, refer to the
user's manual of the connected master device. The Fuji DeviceNet master and other many PLCs
automatically send an I/O connection request at the time of powering ON for automatic connection.

Start /O Message

If both the master and the interface card have been set correctly and the wiring is proper, I/O
message connection will be established in response to the connection request and data transmission
starts. At this stage, the MS and NS LEDs on the interface card light in green. It is ready to control
the inverter according to the specified I/O assembly instances.

For details about the DeviceNet communications format, refer to Section 6.16.7 "DeviceNet /O
message communication."”
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6.16 DeviceNet Interface Card

6.16.7 DeviceNet I/O message communication

6.16.7.1 Overview

I/O Message communication is a communication process that cyclically transfers data between the
DeviceNet master and the inverter.

The interface card supports two types of I/O Message connections--Poll and Change-of-State
connections. It also supports five types of I/O assembly instances as data formats as listed in Table
6.16.12. One of the five instances can be selected for input and output each.

The I/O assembly instances should be specified using inverter's function codes U02 and U03.

Tip  Poll connection allows the master to periodically poll the inverter for data. In response to the
request, the inverter sends data. In Change-of-State connection, the inverter sends data only
when the data has changed.

Table 6.16.12 Configuring /O Assembly Instances

Function code L Length
002, U03 Type Instance ID Description (words)
U02=20 Output 20 Basic Speed Control Output 2

U02=0or21 (master — inverter) 21 Extended Speed Control Output 2

(Factory default)
U02 =100 100 Fuji Drive Assembly Output 2
U02 =102 102 User Defined Assembly Output (Link No.) 4
U02 =106 106 User Defined Assembly Output (485 No.) 4
U03 =70 Input 70 Basic Speed Control Input 2
U03=0or71 (inverter - master) 71 Extended Speed Control Input 2
(Factory default)
U03 =101 101 Fuji Drive Assembly Input 2
U03 =103 103 User Defined Assembly Input (Link No.) 4
U03 =107 107 User Defined Assembly Input (485 No.) 4

Tip Input and output assembly instances should not be necessarily set to the same instance type.

For instance, the following combination is available:
Output assembly instance = Extended speed control output
Input assembly instance = User defined assembly input (Link No.).

However, user defined assembly output/input (Link No.) and the one (485 No.) cannot be mixed.
If mixed setting is made, user defined assembly output/input (Link No.) has priority. That is,
when U02 = 102, even setting of "U03 = 107" produces the operation of "U03 = 103." When
U03 = 103, even setting of "U02 = 106" produces the operation of "U02 = 102."

@ After changing the data of U02 and UO03, it is necessary to restart the inverter to validate the
change.
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6.16.7.2 /0 assembly instances: Selection and setup

® Basic Speed Control Instance

(1) Output (master — inverter): U02 = 20

Instance byte bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
20 0 - - - - - Reset Fault | - Run
Forward
1 (Fixed at 00)
2 Speed Reference (lower byte) (r/min)
3 Speed Reference (upper byte) (r/min)
Run Forward: 1 = Run forward command
Reset Fault: 1 = Reset the alarm condition
Speed Reference: Speed command (in r/min)
(2) Input (inverter — master): U03 =70
Instance byte bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
70 0 - - - - - Running |- Faulted
Forward
1 (Fixed at 00)
2 Detected Speed (lower byte) (r/min)
3 Detected Speed (upper byte) (r/min)
Faulted: 1 = The inverter is under alarm.

Running Forward: 1 = The motor is running in the forward direction.

Detected Speed:

Actual rotation speed (in r/min)
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6.16 DeviceNet Interface Card

©® Extended Speed Control Instance

(1) Output (master — inverter): U02 = 0 or 21

Instance byte bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
21 0 - NetRef NetCtrl - - Reset Fault | Run Run
Reverse Forward
1 (Fixed at 00)
2 Speed Reference (lower byte) (r/min)
3 Speed Reference (upper byte) (r/min)
Run Forward: 1 = Run forward command
Run Reverse: 1 = Run reverse command
Reset Fault: 1 = Reset the alarm condition
NetCtrl: 1 = Request for enabling run command sent from DeviceNet;
0 = Request for enabling run command sent from other than DeviceNet
NetRef: 1 = Request for enabling speed command sent from DeviceNet;
0 = Request for enabling speed command sent from other than DeviceNet (o)
Speed Reference: Speed command (in r/min) §
o
(2) Input (inverter — master): U03 =0 or 71 oo
Instance byte bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 3 %
71 0 At Ref Ctrl Ready Running Running |- Faulted Cz) ;_U|
Reference |FromNet |FromNet Reverse Forward w IQ
1 Drive State
2 Detected Speed (lower byte) (r/min)
3 Detected Speed (upper byte) (r/min)
Faulted: 1 = The inverter is under alarm.

Running Forward: 1 = The motor is running in the forward direction.
Running Reverse: 1 = The motor is running in the reverse direction.
Ready: 1 =Ready to run

CtrlFromNet: 1 = Run command enabled via DeviceNet
0 = Run command enabled from other than DeviceNet

RefFromNet: 1 = Speed command enabled via DeviceNet
0 = Speed command enabled from other than DeviceNet
At Reference: 1 = The motor is running at the reference speed.
Drive State: 1 = Memory checking in progress at power ON, 2 = Not ready, 3 = Ready,

4 = During acceleration/running at constant speed, 5 = During deceleration,
6 = During deceleration due to error, 7 = Inverter under alarm

Detected Speed:  Actual rotation speed (in r/min)

=
o <
To
Lo
o Z
o%
W)
=
o
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® Fuji Drive Assembly Instance

(1) Output (master — inverter): U02 = 100

Instance byte bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
100 0 X6 X5 X4 X3 X2 X1 REV FWD
1 RST X14 X13 X12 X11 X9 X8 X7
2 Speed Command p.u. (lower byte)
3 Speed Command p.u. (upper byte)
FWD: 1 = Run forward command
REV: 1 = Run reverse command

X1 to X9, X11 to X14: Communication terminal block command

RST:

Speed Command p.u.

(The function to be performed is specified by EO1 to E13).
1 = Reset the alarm (fault) condition.

Specifies the ratio of the speed command relative to the maximum speed (defined by FO3 in r/min) being
assumed as 20000.

Speed command p.u. = Speed command (1/min)/F03 (r/min) x 20000.

(2) Input (inverter — master): U03 = 101

Instance byte bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
101 0 VL TL NUV BRK INT EXT REV FWD

1 BUSY ERR - RL ALM DEC ACC IL
2 Detected Speed p.u. (lower byte)
3 Detected Speed p.u. (upper byte)

FWD: During forward rotation

REV: During reverse rotation

EXT: During DC braking (or during pre-exciting)

INT: Inverter shut down

BRK: During braking

NUV: DC link bus voltage established (0 = undervoltage)

TL: During torque limiting

VL: During voltage limiting

IL: During current limiting

ACC: During acceleration

DEC: During deceleration

ALM: The inverter is under alarm.

RL: Run or speed command enabled via the communications link (1 when H30 = 0)

ERR: Function code access error

BUSY: During function code data writing

Detected Speed p.u.:

Actual rotation speed, the ratio of the speed command relative to the maximum speed (defined by F03 in
r/min) being assumed as 20000.
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6.16 DeviceNet Interface Card

® User Defined Assembly Instance (Link No.)
(1) Output (master — inverter): U02 = 102

User Defined Assembly Output offers a format which allows the user to freely set or modify the
function codes defined by the user using the function codes U04 to U07 beforehand. Four function
codes are provided for the user to define. U04 to U07 define those function codes with Link Nos.

Instance byie | bit7 | bite | bies | obiea | owies | w2 | obier | obico
102 0 User-defined function code 1 (write) (lower byte) (data of function code specified by U04)
|| Userdefined function code 1 (write) (upper byte) (data of function code specified by U04) |
2 User-defined function code 2 (write) (lower byte) (data of function code specified by U05)
3| Userdefined function code 2 (write) (upper byte) (data of function code specified by U0S) |
4 User-defined function code 3 (write) (lower byte) (data of function code specified by U06)
5| User-defined function code 3 (write) (upper byte) (data of function code specified by U06) |
6 User-defined function code 4 (write) (lower byte) (data of function code specified by U07)
7| Userdefined function code 4 (write) (upper byte) (data of function code specified by U07) | 2
User-defined function code 1 (write): Write data for the function code specified by U04 -%
User-defined function code 2 (write): Write data for the function code specified by U05 hd
User-defined function code 3 (write): Write data for the function code specified by U06 o0
User-defined function code 4 (write): Write data for the function code specified by U07 3 %
Note Assigning a same function code to more than one of U04 to U07 validates only the assignment % 8
=

made to the U code with the greatest number and ignores other assignments. (For example,
double assignment of a same function code to U04 and U07 validates the assignment made to
UO07 and treats U04 as non-assigned.)

] For Link Nos., refer to the FRENIC-VG User's Manual (Unit Type / Function Codes Edition)
separately issued, Chapter 4, Section 4.2 "Function Code Tables."

(2) Input (inverter — master): U03 =103

User Defined Assembly Output offers a format which allows the user to monitor the function codes
defined by the user using the function codes UO8 to U1l beforehand. Four function codes are provided
for the user to define. UO8 to U11 define those function codes with Link Nos.

Instance byte bit 7 | bit 6 | bit 5 | bit 4 | bit 3 | bit 2 | bit 1 | bit 0
103 0 User-defined function code 1 (read) (lower byte) (data of function code specified by U08)

I | User-defined function code 1 (read) (upper byte) (data of function code specified by U0S) |
2 User-defined function code 2 (read) (lower byte) (data of function code specified by U09)
3| User-defined function code 2 (read) (upper byte) (data of function code specified by U09) |
4 | User-defined function code 3 (read) (lower byte) (data of function code specified by U10) | m
5 User-defined function code 3 (read) (upper byte) (data of function code specified by U10) s o
6 User-defined function code 4 (read) (lower byte) (data of function code specified by Ul1) @ 2
7 | User-defined function code 4 (read) (upper byte) (data of function code specified by UT) | g 8

User-defined function code 1 (read): Monitored value of the function code specified by U08 8 T

User-defined function code 2 (read): Monitored value of the function code specified by U09 ol

User-defined function code 3 (read): Monitored value of the function code specified by U10
User-defined function code 4 (read): Monitored value of the function code specified by U11

[[J For Link Nos., refer to the FRENIC-VG User's Manual (Unit Type / Function Codes Edition)
separately issued, Chapter 4, Section 4.2 "Function Code Tables."
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® User Defined Assembly Instance (485 No.)
(1) Output (master — inverter): U02 =106

User Defined Assembly Output offers a format which allows the user to freely set or modify the
function codes defined by the user using the function codes 0122 to 0125 beforehand. Four function
codes are provided for the user to define. 0122 to 0125 define those function codes with 485 Nos.

Insance | byte | bit7 | bite | bits | bita | bit3 | bit2 | bitl | bito

102 0 User-defined function code 1 (write) (lower byte) (data of function code specified by 0122)
I | Userdefined function code 1 (write) (upper byte) (data of function code specified by 0122) |
2 User-defined function code 2 (write) (lower byte) (data of function code specified by 0123)
3| User-defined function code 2 (writc) (upper byte) (data of function code specified by 0123) |
4 User-defined function code 3 (write) (lower byte) (data of function code specified by 0124)
5| User-defined function code 3 (write) _(upper byte) (data of function code specified by 0124) |
6 User-defined function code 4 (write) (lower byte) (data of function code specified by 0125)
7| Uscr-defined function code 4 (writc) _(upper byte) (data of function code specified by 0125) |

User-defined function code 1 (write): Write data for the function code specified by 0122
User-defined function code 2 (write): Write data for the function code specified by 0123
User-defined function code 3 (write): Write data for the function code specified by 0124
User-defined function code 4 (write): Write data for the function code specified by 0125

Note Assigning a same function code to more than one of 0122 to 0125 validates only the assignment
made to the o code with the greatest number and ignores other assignments. (For example,
double assignment of a same function code to 0122 and 0125 validates the assignment made to
0125 and treats 0122 as non-assigned.)

] For 485 Nos., refer to the FRENIC-VG User's Manual (Unit Type / Function Codes Edition)
separately issued, Chapter 4, Section 4.2 "Function Code Tables."

(2) Input (inverter — master): U03 =107

User Defined Assembly Output offers a format which allows the user to monitor the function codes
defined by the user using the function codes 0160 to 0163 beforehand. Four function codes are provided
for the user to define. 0160 to 0163 define those function codes with 485 Nos.

Instance byte bit 7 | bit 6 | bit 5 | bit 4 | bit 3 | bit 2 | bit 1 | bit 0

103 0 User-defined function code 1 (read) (lower byte) (data of function code specified by 0160)

1 User-defined function code 1 (read) (upper byte) (data of function code specified by 0160)

User-defined function code 2 (read) (lower byte) (data of function code specified by 0161)

User-defined function code 2 (read) (upper byte) (data of function code specified by 0161)

User-defined function code 3 (read) (upper byte) (data of function code specified by 0162)

User-defined function code 4 (read) (lower byte) (data of function code specified by 0163)

2
3
4 User-defined function code 3 (read) (lower byte) (data of function code specified by 0162)
5
6
7

User-defined function code 4 (read) (upper byte) (data of function code specified by 0163)

User-defined function code 1 (read): Monitored value of the function code specified by 0160
User-defined function code 2 (read): Monitored value of the function code specified by 0161
User-defined function code 3 (read): Monitored value of the function code specified by 0162
User-defined function code 4 (read): Monitored value of the function code specified by 0163

] For 485 Nos., refer to the FRENIC-VG User's Manual (Unit Type / Function Codes Edition)
separately issued, Chapter 4, Section 4.2 "Function Code Tables."
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6.16 DeviceNet Interface Card

6.16.7.3  An example of actual I/O communication

Presented herein is an actual communication data in the format of Extended Speed Control Instance
(factory default format).

(1) Driving pattern example
Given below is an example of the driving pattern for controlling the inverter. Its corresponding 1/0
data is shown in (2) below.

Forward
1800 r/min
Time (s)
300 r/min
f v . 71800 r/min
Reverse ® @ ® @ 6 © @ ® 9
o
Figure 6.16.13 Driving Pattern -:
(2) Description of I/O Data (The I/0O data are in hexadecimal notation.) % 8
D Request: Run command is OFF. Speed command = 1800 r/min (= 0708h). The run command and C:J| 5
speed command via DeviceNet are enabled. % 8
60 00 08 07 ~
Response: Stopping. The inverter is ready.
70 03 00 00

@ Request: Run forward command. Speed command = 1800 r/min (= 0708h). The run command and
speed command via DeviceNet are enabled.
61 00 08 07
Response: The motor is running forward and accelerating. The actual speed is increasing.
74 04 ** **
® Request: Run forward command. Speed command = 1800 r/min (= 0708h). The run command and
speed command via DeviceNet are enabled.
61 00 08 07
Response: Running forward. The actual speed has reached the Reference speed.
F4 04 08 07
@ Request: Run command is OFF. Speed command = 1800 r/min (= 0708h). The run command and
speed command via DeviceNet are enabled.

60 00 08 07
Response: The motor is running forward and decelerating. The actual speed is decreasing.
7405 % o5 (6,16
® Request: No run command. Speed command is changed to 300 r/min (= 012Ch). The run =1 g
command and speed command via DeviceNet are enabled. % g
60 00 2C 01 3 g
Response: Stopping. The inverter is ready. 9 2
70 03 00 00 g

® Request: Run reverse command. Speed command = 300 r/min (= 012Ch). The run command and
speed command via DeviceNet are enabled.
62 00 2C 01

Response: The motor is running backward (in the reverse direction) and accelerating. The actual
speed is increasing.
78 04 ** **
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@ Request:

Response:

Request:

Response:

®© Request:

Response:

Request:

Response:

Run reverse command. Speed command = 300 r/min (= 012Ch). The run command and
speed command via DeviceNet are enabled.
62 00 2C 01

Running in the reverse direction. The actual speed has reached Reference speed.
F8 04 2C 01

Run reverse command. Speed command is changed to 1800 r/min (= 0708h). The run
command and speed command via DeviceNet are enabled.
62 00 08 07

The motor is running backward (in the reverse direction) and accelerating. The actual
speed is increasing.

78 04 %

Run reverse command. Speed command = 1800 r/min (= 0708h). The run command and
speed command via DeviceNet are enabled.

62 00 08 07

Running in the reverse direction. The actual speed has reached Reference speed.

F8 04 08 07

Run command is OFF. Speed command = 1800 r/min (= 0708h). The run command and
speed command via DeviceNet are enabled.

60 00 08 07

The motor is running backward (in the reverse direction) and decelerating. The actual

speed is decreasing.
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6.16 DeviceNet Interface Card

6.16.8 DeviceNet explicit message

6.16.8.1 Overview

Explicit Message is a communication process that accesses DeviceNet variables at arbitrary
(event-driven) timing. With Explicit Message, the interface card enables access to not only standard
DeviceNet variables but also all inverter's function codes. Explicit Message lacks realtime performance,
but it allows many variables to be set or referred to. It is, therefore, suited for parameter setting.

L] Refer to the user's manual of the connected master for Explicit Message.
Variables usable in Explicit Message are grouped using three codes--Class (major key),

Instance (medium key) and Attribute (minor key). These three codes should be used for
specifying a variable.

Tip °

* A group of all variables contained in Class is called "Object."

(]
6.16.8.2  Related objects %:f
This section describes objects relating to the interface card and the inverter. Other objects that are hd
automatically executed by the master device are excluded in this manual. % 8
. . =
(1) Identity object (Class 01 hex.) o 5
This object refers to the product information of the interface card. It is a group of read-only variables. % 8
=
Instance | Attribute Name Description Value (hex.) R/W | Data size
1 01 Vender ID Manufacturer's ID code 013F (=319): R Word
Fuji Electric Group
02 Device Type Applied device profile 0002: AC drive R Word
03 Product Code ID code of the interface 2404 R Word
card
04 Revision Software version Display of version R Byte,
(Major and minor versions) | Example: 01, 0A Byte
(=Ver. 1.10)
05 Status Status of the interface card | Depends on DeviceNet | R Word
specifications.
06 Serial Number | Serial number of the Differs with the R DWord
product product.
07 Product Name Model name OPC-VGI-DEV R 12 bytes

(2) Motor Data object (Class 28 hex.)
This object refers to and sets up the motor rated current and voltage. When Motor 2 or 3 is selected, this
object automatically switches to the parameters for Motor 2 or 3.

L] For motor switching, refer to the descriptions of EO1 to E13 in the FRENIC-VG User's Manual

(Unit Type / Function Codes Edition) separately issued, Chapter 4, Section 4.2 "Function Code ?D- g
Tables." T
3z
Instance | Attribute Name Description Value (hex.) R/W |Data size o o
1 03 Motor Type Type of motor to be connected |07 R Byte g
06 Rated Current Rated current in units of 0.1 A | Depends on the R/W Word
inverter setting.
07 Rated Voltage Rated voltage in units of 1 V Depends on the R/W Word
(base voltage) inverter setting.
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(3) Control Supervisor object (Class 29 hex.)

This object monitors the current run command settings and
configures the running-related settings.

the

running status of the inverter, and

Instance | Attribute Name Description Value (hex.) R/W |Data size
1 03 Runl Run forward command 00: OFF R/W Byte
0l: ON
04 Run2 Run reverse command 00: OFF R/W Byte
01: ON
05 NetCtrl Switching run command | 00: Inverter R/W Byte
source 01: DeviceNet
06 State Current inverter status 01: Inverter running R Byte
02: Inverter not ready
to run
03: Inverter ready to run
04: Inverter running
05: During
deceleration
06: Stop due to
communication
broken
07: Under alarm
07 Running1 Running forward 00: Stopped/ R Byte
Running reverse
01: Running forward
08 Running?2 Running reverse 00: Stopped/ R Byte
Running forward
01: Running reverse
09 Ready Inverter ready to run/ 00: State = Value R Byte
Inverter running except below
(Synchronized with State | 01: State =03 to 05
above)
0A Faulted Under alarm 00: No alarm R Byte
01: Under alarm
0B Warning Warning. Fixed at 0. 00: No warning R Byte
0C FaultRst Reset of alarm state 00—01: R/W Byte
Request for reset
10 NetFaultMode | Error processing at the Refer to Table 6.16.13. R/W Byte
time of detection of D
DeviceNet network
break

(*1) Error processing that NetFaultMode defines

Table 6.16.13 lists the error processing to be performed when a DeviceNet communication light alarm is
detected. In conjunction with this setting, the data of function code 030 changes.

Table 6.16.13 Error Processing for DeviceNet Network Breaks, Defined by NetFaultMode

NetFaultMode (*2) Error processing to be performed 030
when a communications light alarm is detected
0 Immediately turn the run command OFF to decelerate to a stop. (No £~ trip) 3
1 Ignore the error. (No £~ trip) 3
2 Immediately coast to a stop and trip with £~/ 0
3 Force to rotate the motor in the forward direction. (No £~ trip) 3
When NetCtrl = 1, the forward direction is enabled.
4 Force to rotate the motor in the reverse direction. (No £~ trip) 3
When NetCtrl = 1, the reverse direction is enabled.
100 Immediately coast to a stop and trip with £~/ 0
101 After the timer period specified by 031, coast to a stop and trip with S5/ 1
102 If the communications link is restored within the timer period specified by 031, ignore 2
the communications error. After the timeout, coast to a stop and trip with 5~

(*2) Values not listed in this table should not be specified. If specified, it results in an error response (09FF) in
Explicit and will be ignored.
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6.16 DeviceNet Interface Card

(4) AC/DC Drive object (Class 2A hex.)
This object monitors the current speed command settings and the current speed of the inverter, and

configures their related settings. It also monitors the output data issued from the inverter.

Instance | Attribute Name Description Value (hex.) R/W |Data size
1 03 hex AtReference Speed arrival 00: Stopped or R Byte
Accelerating/
decelerating
01: Speed arrival
04 hex NetRef Switching speed command | 00: Inverter R/W Byte
source 01: DeviceNet
06 hex DriveMode Run mode. Fixed at 0. 00: Unique to vendor | R Byte
07 hex SpeedActual Speed monitor (r/min) Actual speed R Word
08 hex SpeedRef Speed command (r/min) -32768 to 32767 r/min | R/'W Word
09 hex CurrentActual | Output current Output current R Word
(in units of 0.1 A)
11 hex OutputVoltage | Output voltage (V) Output voltage R Word
12 hex AccelTime Acceleration time (ms) 0 to 65535 ms R/W Word
13 hex DeccelTime Deceleration time (ms) 0 to 65535 ms R/W Word
14 hex LowSpdLimit | Lower limit speed (r/min) | 0 to 32767 r/min R/W Word
15 hex HighSpdLimit | Maximum speed (r/min) 0 to 32767 r/min R/W™* | Word
16 hex SpeedScale Change the speed scale -15to0 15 R/W Byte
(r/min) all at once, as (Factory default: 0)
calculated below.
r/min
ZSpeedScale
17 hex CurrentScale Change the current scale -15t0 15 R/W Byte
(0.1 A) all at once, as (Factory default: 0)
calculated below.
0.1A
2CurrentScaIe
1B hex VoltageScale Change the voltage scale -15to0 15 R/W Byte
(V) all at once, as (Factory default: 0)
calculated below.
\
2Vo|tageSca\e
1C hex TimeScale Change the time scale (ms) | -15to 15 R/W Byte

all at once, as calculated
below.

ms
2TimeScaIe

(Factory default: 0)

* "Read-only" while the inverter is running.
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(5) Fuji Parameter object (Class 64 hex.)
This object directly configures or refers to all inverter's function codes.

Tip "Instance value + 80hex" corresponds to the upper byte of 485 No. and Attribute, to the lower
byte of 485 No.
Example: To configure E02 data, specify 81hex for Instance and 02hex for Attribute.

[J Inverter's function codes have individually specified data formats. For details, refer to the
FRENIC-VG User's Manual (Unit Type / Function Codes Edition) separately issued, Chapter 4,
Section 4.2.4 "Data Format List."

Instance Attribute Name R/W Data size
0lhex 01 Link No. 01hex R/W Word
(Link No.)

F6hex Link No. F6hex R/W Word
80hex 01 Function code FO1 R/W Word
(F codes)

63hex (99) Function code F99 R/W Word
81hex 01 Function code E01 R/W Word
(E codes)

63hex (99) Function code E99 R/W Word
| | | \ |
80hex + 01 Function code R/W Word
Upper byte of 485 to (to be specified with 485 No.)
No. 63hex
| | | \ |
A2hex 01 Inverter function code M2 01 R/W Word
(M2 codes)

63hex (99) Inverter function code M2 99 R/W Word
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6.16 DeviceNet Interface Card

6.16.8.3 Error code list for explicit message errors

If an explicit message sent from the master contains any error, the interface card responds to the master
with "94" in the service code and "error code" (see Table 6.16.14) in the data.

An error code is two bytes long, consisting of a general code and additional code. Some error codes have
no additional code and have "FF" instead.

Table 6.16.14 Error Code List for Explicit Message Errors

Error code
General |Additional Error name Description Error recovery
code code
08 FF Service not supported Invalid service code Correct service code.
(Read: OE hex, Write: 10 hex)
09 FF Invalid attribute value Attempted to write a value out | Write a value supported by the
of the support range to a variable.
variable. O
>
OE FF Attribute not settable Attempted to change a Check the specified variable %
write-inhibited variable. again. .
13 FF Not enough data Attempted to write Byte data Match the data size. 00
to Word variable. 90
. . - . 4=
14 FF Attribute not supported Access to a nonexistent Check the specified variable O
variable. again. % 8
15 FF Too much data Attempted to write Word data Match the data size. r
to Byte variable.
16 FF Object does not exist Access to a nonexistent object. | Correct the contents of the
Class.
IF |See blow.| Vender specific error Error unique to vendor See below.
4E No function code Attempted to write to a Correct the function code
(in writing) nonexistent function code. number specified.
4F Function code not Attempted to write to a Correct the function code
allowed to change read-only function code. number specified.
4F Not allowed to change in | Attempted to write to a Write after the inverter is
running function code not allowed to stopped.
change when the inverter is
running.
50 Data entry range error Attempted to write data out of | Write data within the range.
the range.
4F Function code data being | Requested to write to a Request to write after
written function code being written. completion of the current
writing operation.
4E No function code Attempted to read from a Correct the function code m
(in reading) nonexistent function code. number specified. =1 g
. . - [
20 FF Invalid parameter Intended for objects except Correct the value within the a, ;,
function codes. range. 2 %
Attempted to write a value out o%
of the range. g
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