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Preface

Thank you for purchasing our SX-bus Communications Card "OPC-SX”.

Mounting this communications card on your FRENIC series inverter allows you to connect the FRENIC series to
a Fuji programmable logic controller MICREX-SX series via SX bus and control it as a slave unit using run and
frequency commands, and accessing function codes.

This instruction manual does not contain the handling instructions of the inverter or the Fuji programmable logic
controller MICREX-SX series. Read through this instruction manual in conjunction with the FRENIC series
instruction manual and the MICREX-SX user's manuals and be familiar with proper handling and operation of
this product. Improper handling might result in incorrect operation, a short life, or even a failure of this product.

Keep this manual in a safe place.

Related Publications

Listed below are the other materials related to the use of the SX-bus communications card “OPC-SX". Read
them in conjunction with this manual as necessary.

* RS-485 Communication User's Manual

* FRENIC series inverter instruction manual

* FRENIC series inverter User’s manual

» User's manuals of the Fuji programmable logic controller MICREX-SX series

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

ACAUTION

» Read through this instruction manual and be familiar with the SX-bus communications card before
proceeding with installation, connections (wiring), operation, or maintenance and inspection.

» Improper handling might result in incorrect operation, a short life, or even a failure of this product as
well as the motor.

 Deliver this manual to the end user of this product. Keep this manual in a safe place until this product
is discarded.

ENGLISH

W 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.

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

A WARN I N G dangerous conditions, possibly resulting in death or serious bodily
injuries.
Failure to heed the information indicated by this symbol may lead to
ACAU T I O N 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.



Installation and wiring

AWARNING A

» Before starting installation and wiring, or changing the switches, turn OFF the power and wait for the
recommended time described in an applicable inverter's instruction manual to elapse. Make sure that
the charging lamp is 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).

* Qualified electricians should carry out wiring.
Otherwise, an electric shock could occur.

ACAUTION

» Do not use the product that is damaged or lacking parts.
Doing so could cause a fire, an accident, or injuries.

* Prevent lint, paper fibers, sawdust, dust, metallic chips, or other foreign materials from getting into
the inverter and the communications card.

Otherwise, a fire or an accident might resulit.

+ Incorrect handling in installation/removal jobs could cause a failure.
A failure might result.

* Noise may be emitted from the inverter, motor and wires. Implement appropriate measure to prevent
the nearby sensors and devices from malfunctioning due to such noise.

Otherwise, an accident could occur.

Operation

AWARNING

+ Be sure to install the front cover before turning the inverter's 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 an electric shock.

+ If you configure the function codes wrongly or without completely understanding FRENIC series
instruction manual and the FRENIC series user's manual, the motor may rotate with a torque or at a
speed not permitted for the machine. Confirm and adjust the setting of the function codes before
running the inverter.

Otherwise, an accident could occur.

Maintenance and inspection, and parts replacement

AWARNING A

* Turn OFF the power and wait for the recommended time described in an applicable inverter's
instruction manual to elapse. Make sure that the charging lamp is 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.




Disposal

ACAUTION

« Treat the communications card as an industrial waste when disposing of it.

Otherwise injuries could occur.

Others

AWARNING

» Never modify the communications card.

Doing so could cause an electric shock or injuries.

ENGLISH

Icons
The following icons are used throughout this manual.

efficiency, as well as information concerning incorrect operations and settings which can result in

@ This icon indicates information which, if not heeded, can result in the product not operating to full
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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Chapter1 BEFORE USE
1.1 Acceptance Inspection

Unpack the package and check the following:

(1) A communications card, two screws (M3 x 8), and the SX-bus Communications Card Instruction Manual
(this document) are contained in the package.

(2) The communications card is not damaged during transportation--no defective parts, dents or warps.
(3) The model name "OPC-SX" is printed on the communications card. (See Figure 2.1.)

If you suspect the product is not working properly or if you have any questions about your product, contact the
shop where you bought the product or your local Fuji branch office.

Neither a terminating connector nor an SX-bus cable comes with this communications card. Those
parts that match the connection distance are necessary. (The terminating connectors that come with
the CPU module of the MICREX-SX series can be used.)

Note

1.2 Applicable Inverters

The SX-bus communications card is applicable to the following inverters and ROM version.

Table 1.1 Applicable Inverters and ROM Version

Inverter series Inverter type Applicable motor rating ROM version

FRENIC-MEGA(G2) FRNOOOG20-000 All capacities 0100 and later

* The boxes O replace alphanumeric letters depending on the nominal applied motor, enclosure, power supply voltage, etc.

To check the inverter's ROM version, use Menu #5 "Maintenance Information" on the keypad. (Refer to the
instruction manual of the inverter series shown in Table 1.1.)

Display on LED Monitor ltem Description

5. /7 Inverter's ROM version Shows the inverter's ROM version as a 4-digit code.
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Chapter 2 NAMES AND FUNCTIONS
2.1 Parts Names

Figure 2.1 shows the names of the parts on the SX-bus communications card.

Screw hole (left) LED status indicators cNA

— Model name Release knob
Positioning 1
cutout v ¥

. v
\ ) OPC-SX M Ooenr H@ O
[=1RUN|
. R e
RSW1 4% T ; ........
[IN] @) o ® @)
RSW2 CJ C] X , : : ,.
Station address switches 1 (Front side) 1 Screw hole (right) (Back side)

SX-bus connector (IN) SX-bus connector (OUT)

Figure 2.1 Names of Parts on SX-bus Communications Card

2.2 Station Address Switches (RSW1 and RSW2)

The station address switches on the communications card are rotary ones (RSW1 and RSW2) that are used to
configure the station address of the communications card on an SX bus. The setting range is from 00 to EE in
hexadecimal.

The station address currently assigned to the inverter can be checked by the function code 031. For details
about 031, refer to Section 5.1.

Not The station address switches should be accessed with the inverter power OFF. If configured with the
power being ON, the new station address takes effect when the inverter is restarted.

=] ?EI) =)
I
§=%
RSW1: Upper bits 3
s8>
H H H
=] ?E =)
Q7
§7<%0
RSW2: Lower bits gz, 3
' 58 1L?
H H H

Note 1: When two or more communications cards are used on the same SX bus, the
same station address should not be double assigned.

Note 2: Factory default: RSW1 = 0, RSW2 = 0 (Station address = 00)

Note 3: The function code 031 displays the current station address in decimal. When
configuring the station address with the station address switches, assign it in_
hexadecimal.

Figure 2.2 Station Address Switches (RSW1 and RSW2)

2.3 SX-bus Connectors

The SX-bus connectors (IN and OUT) are used to connect the SX-bus cable(s). For details, refer to Chapter 4
"WIRING AND CABLING."



2.4 LED Status Indicators

The communications card has two LED status indicators that indicate the operation status of the
communications card as listed in Table 2.1.

Table 2.1 LED Indicators and Operation Status

LED (Color) LED state Meaning
RUN (Green) ON The SX-bus communications link is established.
(If the ERR LED is also ON, a light alarm has
occurred.)
Flashing Initializing in progress
OFF SX bus power OFF

Inverter power OFF
Inverter being reset

ERR (Red) ON Communications failure
(A heavy alarm or light alarm has occurred.)
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Chapter 3 INSTALLATION AND REMOVAL OF THIS COMMUNICATIONS CARD

AWARNING A

Turn OFF the power and wait for the recommended time described in an applicable inverter's instruction
manual to elapse. Make sure that the charging lamp is 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

» Do not use the product that is damaged or lacking parts.

Doing so could cause a fire, an accident, or injuries.

+ Prevent lint, paper fibers, sawdust, dust, metallic chips, or other foreign materials from getting into
the inverter and the communications card.

Otherwise, a fire or an accident might resulit.

* Incorrect handling in installation/removal jobs could cause a failure.
A failure might result.

3.1 Installing the Communications Card

Not Before mounting the communications card, perform the wiring for the main circuit terminals and control

ote circuit terminals.

(1) Remove the front cover from the inverter and expose the control printed circuit board (control PCB). As
shown in Figure 3.1, the communications card can be connected to the A-port only, out of three option
connection ports (A-, B-, and C-ports) on the control PCB.

] To remove the front cover, refer to the inverter's instruction manual. For inverters with the keypad
enclosure, open also the keypad enclosure.

(2) Insert connector CN1 on the back of the communications card (Figure 2.1) into the A-port (CN4) on the
inverter's control PCB. Then secure the communications card with the two screws that come with the card.
(Figure 3.3)

Note Check that the positioning cutout (shown in Figure 2.1) is fitted on the tab (® in Figure 3.2) and
connector CN1 is fully inserted (@ in Figure 3.2). Figure 3.3 shows the communications card correctly

mounted.
(3) Perform wiring to the communications card. ; K ~ @
L] For details, refer to Chapter 4 "WIRING AND = - #y 1)
CABLING." i

(4) Put the front cover back into place.

) To put back the front cover, refer to the inverter's
instruction manual.

For inverters with the keypad enclosure, close also the
keypad enclosure.

Figure 3.1 In the case of FRENIC-MEGA series



@ Fit the positioning cutout of the communications
card over the tab on the inverter to determine the
mounting position.

@ Insert connector CN1 on the communications
card into the corresponding port on the inverter's
control PCB.

Note: Be sure to follow the order of ® and @.
Inserting CN1 first may lead to insufficient
insertion, resulting in a contact failure.

Tab

ENGLISH

Figure 3.3 Mounting Completed

3.2 Removing the Communications Card

Remove the two screws that secure the communications card and pull the release knob (shown in Figure 3.3) to
take the communications card out of the inverter.



Chapter 4 WIRING AND CABLING

AWARNING A

» Before starting wiring, or changing the switches, turn OFF the power and wait for the recommended time
described in an applicable inverter's instruction manual to elapse. Make sure that the charging lamp is
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).

* Qualified electricians should carry out wiring.
Otherwise, an electric shock could occur.

* In general, the covers 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 cover 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.

Failure to observe this precaution could cause an electric shock or an accident.

ACAUTION

Noise may be emitted from the inverter, motor and wires. Take appropriate measures to prevent the nearby
sensors and devices from malfunctioning due to such noise.

An accident could occur.

4.1 Basic Connection Diagram

A O )

SX-bus terminating Sx I oI
connector u o

—>

B L] L]

SX-bus cable
|_FRENI_C series |
| Inverter  &.u MOTOR
= LIR ) T
— L2Is L @
—_— Lam |
b |
g |
a
(o)
|
The total SX-bus _ _9s
cabling length should
be 25 m orless. L

If the total cabling length
exceeds 25 m, use an SX-
bus electric repeater unit
(NP2L-RP1).

SX-bus cable

FRENIC series |

Inverter  &-Y MOTOR
S — A —— @
— — % s o

— o 13T

=
SX-bus terminating
connector

OPC-SX

Figure 4.1 Basic Connection Diagram

10




Figure 4.1 shows the basic connection diagram. When connecting the communications card to an SX bus,
observe the following precautions.

Precautions for SX bus connection

(1) Be sure to use SX-bus dedicated cables.

Model: NP1C-P3 (0.3 m) to NP1C-25 (25 m)

[ For details about the cable specifications, refer to the MICREX-SX user's manual (Hardware version)
which can be downloaded for free from our website at:

https://www.fujielectric.com/

) 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.

) One end of the SX-bus cable should be connected with the OUT SX-bus connector, and the other end, with

the IN connector. The OUT-OUT or IN-IN connection does not enable communication. Route SX-bus cables
so that the bending radius is at least 50 mm.

(5) A maximum of 10 communications cards can be connected to a same SX bus. (The maximum number of

cards connectable decreases depending upon the MICREX-SX system configuration.)
For details, refer to the MICREX-SX user's manual.

Neither a terminating connector nor an SX-bus cable comes with this communications card. Those
parts that match the connection distance are necessary. (The terminating connectors that come with
the CPU module of the MICREX-SX series can be used.)

Note

1
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4.2 Wiring to Inverter

Route the SX-bus cables as far from the wiring of the main circuit as possible. Otherwise electric noise

Note -
may cause malfunctions.

Note Pass the SX-bus cables between the control circuit terminal block and the front cover.

In

Er
EM\

|
E

| \
=\|?
7%1!@
[
N
]
i

RN I
99
‘ﬁ%%
“k‘ } GGy & =1
= LY
- \ e
[ R

i
u

In the case of FRENIC-MEGA series with the keypad enclosure

Figure 4.2 Examples of Wiring

12



Chapter 5 CONFIGURING INVERTER'S FUNCTION CODES FOR SX-BUS
COMMUNICATION

5.1 Inverter's Function Codes

Before starting actual inverter operation, configure the inverter's function codes listed in Table 5.1. It is
recommended to configure them before starting SX-bus communication, since an SX-bus network break could
occur immediately after the start of communication.

Table 5.1 Inverter's Function Code Settings Required for SX-bus Communication

Function Description Factory Function code data Remarks
codes default
Select error processing for Oto15 For details about 027
027 0
SX-bus network breaks and 028, see Table
Set the operation timer to be 0.0t060.0s 5.2.
028 used in error processing for 00s
network breaks
0: Standard format (FRN-G1) For details about the
030 Specify SX-bus 0 1: Standard format (FRN-G2) communications
communications format * 2 to 255: (Specification not allowed.) format, refer to
Chapter 7.
Do not set anything. Refer to Section 5.3.
(031 displays the inverter's station address
031 SX-bus station address 0 currently assigned by the SX bus. Even
writing any data to 031 cannot change this
station address.)
Select from the following choices:
v98 Frequency/Torque | Run
command source| command source
498 Select run/frequency 0 0 Inverter Inverter
command sources 1 SX bus Inverter
2 Inverter SX bus
3 SX bus SX bus

* The representative type can be switched on SX bus by 030 setting value.
5.2 Error Processing for SX-bus Network Breaks

ENGLISH

Inverter's function codes 027 and 028 define error processing that the inverter should perform when it detects
an SX-bus network break, as listed in Table 5.2.

If no run or frequency command via the communications link is enabled, the inverter does not issue £rs
performing no error processing.

Table 5.2 Error Processing for SX-bus Network Breaks, Defined by Function Codes 027 and 028

Error Processing
027 028 after Detection of SX-bus Network Break Remarks

0,4t09 | Invalid Immediately coast to a stop and trip with £/~ 5.

1 0.0 t0 60.0 s | After the time specified by 028, coast to a stop and trip with /5.

2 0.0 to 60.0 s | If the communications link is restored within the time specified by

028, ignore the communications error. If a timeout occurs, coast to
a stop and trip with £~ 5.
3, Invalid Keep the current operation, ignoring the communications error.
13t0 15 (No £/ Ftrip)
10 Invalid Immediately decelerate to a stop. After the stop, trip with £/ 4. The inverter's
function code FO8
specifies the
deceleration time.
1 0.0 t0 60.0 s | After the time specified by 028, decelerate to a stop. After the stop, | Same as above.
trip with £/ 5.

12 0.0 to 60.0 s | If the communications link is restored within the time specified by Same as above.
028, ignore the communications error. If a timeout occurs,
decelerate to a stop and trip with #/5.




5.3 031 Display Value

031 displays the actual station address of the communications card which is currently assigned by the
connected SX bus. The actual station address may be different from the one configured by the station address
switches (RSW1 and RSW2 described in Section 2.2) since the SX bus has priority over those switches.

Even writing any data to 031 from the keypad or via SX bus cannot change the actual station address or
overwrite the 031 data with the written data.

When the communications card is not connected to the MICREX-SX, the 031 data does not show the actual
station address.

The 031 displays the station address in decimal. When configuring the station address with the station

Note address switches, assign it in hexadecimal.



Chapter 6 ESTABLISHING AN SX-BUS COMMUNICATIONS LINK

After confirming that wiring to the SX bus has been completed, establish an SX-bus communications link

between the MICREX-SX and the inverter and start SX-bus communication, using the procedure given in this

chapter.

[ SX-bus communication enables the MICREX-SX to issue run commands and monitor the inverter's
running status. For details, refer to Chapter 7 "COMMUNICATIONS FORMAT."

[J This instruction manual contains the minimum descriptions for configuring the communications card. For
details about the MICREX loader, refer to the corresponding MICREX-SX user's manuals.

(1) Checking the version of SX-Programmer Expert (D300win)
SX-Programmer Expert (D300win) is system software for creating programs of the MICREX-SX series.
Only Expert version shown below can define the FRN-G2.
Choose Helpl|Info... from the menu bar on the top screen.

B 5X-Programmer Expert(D300win) - TestProject

{ file Edit View Project Bulld Onptine Extra(Help])
| Contents Ctri+Shift=Fg

About [EC 51131 Cirl+Shift+F10
| €8 Help on FB/Function
PLC Help

00wirProjects¥TestProject I Help on FB/Function of MICREX-SX

I Help on FB/Function of MICREX-SX SPE/SPB

Data Types
=123 Logical POLs
[0] LADDERx
(=-@8 Physical Hardware®

B8 C5X: MICREXEKE
"B Svstem Definition
= &8 RETH: NPIPS-Téx

User's manual instructions of MICREX-SX

5y Global Variables®

< >
|\ @] g
Display program i ion, version number and copyright English (United States) G >2GB |

Expert version 3.7.1.17 and later *

SX-Programmer Expert!D300wi w
Copyright{C)2003-2021 Fuji Electric Go, Ltd
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(2) Adding a module

In the project tree pane in Expert, double-click System_Definition under Physical Hardware.

Bl sx-Programmer Expert(D200win) - TestProject

i File Edit View Project Build Online Extras

Libraries
ata Types

a
3 Global Variables*

IEEIEE

Help

For Help, press F1

English (United States) C >2GB |

The system definition window appears as shown below.
Right-click 11 slots Base: to display the pull-down menu and then choose Insert.

Bl Csx o X
File Edit View Tool Help
Br{om| B |t |em | 5] | | ]|
ErBl System structure
[ System properties
=R
B Powe  Mode expansion
8 cru: Delete... Del
PmpemE. fE=Enter
Motion Support(M) >
Interface module Properties..
EtherCAT Configurator..
PROFINET composition information
No equipment Space
No equipment batch setting
No equipment batch release
Separate AltIns
Combine Alt+Del
Insert object 4
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The Module insert window appears.

Select items as shown below and then click OK.

Module insert

SX bus station No;
[
Module atiribute type
" Bageboard unit type module
(o
(o

Madule eroup type

© POD " Other
" Serva (ol

e
T T Terminal (o]
 Optical link. (o]
" Converter [

.

[Show All

Name:

[MEGAGE)

Qutline specification

Type
NG1AVGHSTD)

Outline specification
FRENIC-VG(S)
FRENIC-VG{L)
FRENIC-VG{M)
FRHN-VG(SK AW+ 44)
FRI-WG(SH 1B+ 15)

x

——
Gancel
Help

insert position
¢ Tnsert
& Addition

[~ Mo equipment

@ Please set 030 = 1 to connect as FRN-G2 and 030 = 0 to connect as FRN-G1.

The screen returns to the system definition window as shown below.

The following explanation is written for MEGA(FRN-G2) series.

Check that the inverter FRN-G2 is registered under the System structure in the system definition tree.

[T
File Edit View Tool Help
oo o (o em | || | <

O X

=B System structure
System properties
=] m 11slots Base : MP1BS-11

CPU: CPU-0: R_S74: NP1PS-74
station N

F1 Help

& Power: AC100/200V Power(35W) : NP15-22

ENGLISH



(3) Configuring the I/O group
Allocate the module (inverter) in the MICREX-SX CPU. Incorrect allocation of the I/O group disables
input/output control from the CPU.

In the system definition window, right-click CPU: to display the pull-down menu and then choose
Properties....

B C sx O X
File Edit View Tool Help

o | o | | | |

El E_E System structure

: System properties

E 11slots Base : NP1BS-11

& Power: AC100/200V Power(35W) : NP15-22

Node expansion

E Inverter : SX station Nc

Delete... Del
Insert... Ins
Properties... Alt+Enter
Motion Support(M) >

Interface module Properties...

EtherCAT Configurator..

PROFINET compasition information

No equipment Space

No equipment batch setting
No equipment batch release

Separate Alt+ins
Combine Alt+Del
Object properties A

The Module properties window appears as shown below.

Click Parameters....

Module properties X
GPU Mo Girouit ho; Mame[Resource name]
0 = - [rEn =
Gancel
[ Madule attribute typ Outline specification
@ HREER: it i, module! Tvpe [ Outline specification  ~ Parameter. | <
€ Individual dul NP1PM-256H SPH2000-266H
WSS e T NP1PM-43CR SPH2000-43CR. Help
€ Elock type madule NF1PM-43R SPH2000-43R
@ Bl o P IPM-43E SPH2000-43E
oarditype mockile P1PM-43ES SPH2000-48E5
MF1PS-245 High Ferformance GPLI2t
[~ Madule eroup typ FiPS-117 High Performance GPLIT
e ® Rt s a2 S
€ Frocessor link € Gommunication
. i t
 Direct 'O C Power LVPDTPS = I Ho g
€ 10 master £ Baseboard ‘
© Shve o Optical link gggs“me‘j ClienHiy
 Remote /O " Other
/0 Select € Tnterface I
Show Al =1
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The CPU parameters window appears.
Double-click the I/0O group setting tab to display the window shown below.
Click Standard setting, and the FRN-G2 is automatically allocated to the Input and Output.

Note: In a multi-processor system, if an individual CPU module has a different control target, configure the
1/0 group for an individual CPU.

CPU parameter X

CPU running definition | Memory allocation setting /0 group setting \ Fail-soft operation setting |

Level [oeFauLT | (& Stendard seiting —_—~)
/0 List: \,n!\ixecg Input for referring output value

nverter : SX station No.-1: MEGA(G2) : FRN-G2 \nver\s}(statlon No.-1: MEGA(G2) : FRN-G2

>>(A)
= Click Standard setting to allocate
<& | || the FRN-G2 automatically.

< >

Outputselect  Dewil. |

- Inverter : SX station No.-1: MEGA(G2) : FRN-G2

>>(M)
<<(M)

< > < >

Al cancel

oK Cancel Help

(4) Making a fail-soft operation setting (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.
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(D 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 [Fail-soft operation setting] tab.

CPU parameter x
CPU running definition | Memory allocation setting | /0 group settingCFail-soft operation setting
/0 List

/0 selected valid fail-soft operation:

nverter : SX station No.-1: MEGA(G2) : FRN-G2 nverter : SX station No.-1: MEGA(G2) : FRN-G2

ST

>>(M)

Select the inverter from the I/O list and click the
[>(A)] button to register degenerate setting.

< > P

>

oK Cancel Help

@ Degenerate System Start-up Setting

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 definition window, right-click System properties: to display the pull-down menu and then
choose Properties....

Bl C_Sx
File Edit View Tool Help

ool xlm|m| wlE| | <s]wmlel
EEE System structure
P 11slots Base Node expansion
Power:

Delete... Del

CPU: Ch Insert. Ins

B Inverter: S i N
Properties...

Alt+Enter

Mation Support(M)
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In the [System Properties] dialog box, click the [Fail-soft operation setting] tab.

System properties X
System Running Definition | Redundancy se'ttir\
Eail-soft start up mede selection
" Fail-soft start up none

~ Pamal Fail-soft startup Start Station No. of fail-soft runmng

\ Extension setting > >

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.

~

ok Cancel Help

Configuring the station address switches (RSW1 and RSW2) on the communications card (Refer to Section
2.2).

Before accessing the station address switches, make sure that the inverter power is OFF.

Use the station address switches to configure the station address of the SX-bus communications card. The
station address should be the one that has been registered by Expert.

[ Setting the station address to 00h automatically assigns a station address.

Turning the inverter ON and configuring the inverter's function codes.
- Select the communications format using the inverter's function code 030.
- Configure the inverter's function codes 027, 028, and y98, if necessary.

L] For details about the communications format, refer to Chapter 7 "COMMUNICATIONS FORMAT."

Power ON the MICREX-SX, write a project, and then send an SX-bus connection request to the inverter.
L] For details about how to send a connection request from the MICREX-SX, refer to the MICREX-SX

user's manual.
Starting data exchange in SX-bus communication

In response to the connection request from the MICREX-SX, the SX-bus communications link will be
established if the MICREX-SX and the SX-bus communications card have been properly configured and
wiring between them is correct.

The MICREX-SX exchanges data with the inverter in accordance with the communications format selected,
making it possible to control the inverter.

When the error LED on the MICREX-SX CPU is ON, no SX-bus communication is possible.
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Chapter 7 COMMUNICATIONS FORMAT

7.1 Data Allocation in the SX-bus I/0 Area of the Communications Format

(MSB) (LSB)
%IW****.0 Function code group (1) polled Function code number (1) polled
YlW**** 1 Function code group (2) polled Function code number (2) polled
Yol W**** 2 Data of function code (1) polled Inverter
% lW**** 3 Data of function code (2) polled l
%IW**** 4 Empty (Fixed at 0) MICREX-SX
YolW**** 5 Empty (Fixed at 0)
%IW**** 6 Output frequency monitor (Motor speed monitor)
Y%l W****7 Running status monitor
%QW**** 8 |  Selecting function code group (1) Selecting function code number (1) A
%QW**** 9 | Selecting function code group (2) Selecting function code number (2)
%QW**** A Data of function code (1) selected
%QW**** B Data of function code (2) selected MK:REX'SX
%QW**** C Frequency command Inverter
%QW**** D Run command
%QW**** E Polling function code group (1) Polling function code number (1)
%QW**** F Polling function code group (2) Polling function code number (2) A
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7.2 Details of Communications Format

Standard format: 030 = 0 (factory default), 030 = 1
Inverter - MICREX-SX

MSB LSB
Word15|14|13|12|11|10|9|8 7|6|5|4|3|2|1|0
0 Function code group (1) polled Function code number (1) polled
1 Function code group (2) polled Function code number (2) polled
2 Data of function code (1) polled
3 Data of function code (2) polled
4 Empty (Fixed at 0)
5 Empty (Fixed at 0)
6 Output frequency monitor (100% = 20000 p.u.)
7 BUSY| 0 | 0 | R/L | ALM | DEC | ACC | IL | VL | SX | NUV | BRK | INT | EXT | REV |FWD

(Each item is ON when its data is "1")

Function code group (1) polled : Group of function code (1) read, under monitoring

Function code number (1) polled : Number of function code (1) read, under monitoring

Function code group (2) polled : Group of function code (2) read, under monitoring

Function code number (2) polled : Number of function code (2) read, under monitoring

Data of function code (1) polled : Data of function code (1) read, under monitoring

Data of function code (2) polled : Data of function code (2) read, under monitoring

Output frequency monitor : Output frequency under monitoring, assuming that the maximum

frequency (e.g., F03) is 20000 (=100%)

FWD : Running forward %

REV Running reverse .|

EXT During DC braking or pre-exciting g

INT Inverter shutdown [11]

BRK Braking

NUV DC link bus voltage established

SX Torque limiting

VL Output voltage limiting

IL Output current limiting

ACC During acceleration

DEC During deceleration

ALM Alarm relay output

R/L Link enabled/disabled (When either one of run and frequency commands can be specified via the
communications card, the link becomes enabled and the R/L is turned ON.)

BUSY: Selecting

(The BUSY signal also indicates selecting via a communications link other than the SX bus.)

L] For details about how to configure function code groups and numbers, refer to Section 7.3
"Configuring Inverter's Function Codes."

[ In this manual, polling means the master's reading out from the inverter, and the selecting, the
master's writing into the inverter.
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MICREX-SX — Inverter

MSB LSB

word| 15 [ 14 [ 1312w ol |7 6|5 ][a[a]2]1]o0

8 Selecting function code group (1) Selecting function code number (1)

9 Selecting function code group (2) Selecting function code number (2)

10 Data of function code (1) selected

11 Data of function code (2) selected

12 Frequency command (100% = 20000 p.u.)

13 RST|XR|XF| - | - |X9|X8|X7 X6 X5|X4|X3|X2|X1 |REV|FWD

14 Polling function code group (1) Polling function code number (1)

15 Polling function code group (2) Polling function code number (2)
Selecting function code group (1) : Group of function code (1) for writing

Selecting function code number (1) :  Number of function code (1) for writing
Selecting function code group (2) : Group of function code (2) for writing

Selecting function code number (2) :  Number of function code (2) for writing

Data of function code (1) selected : Data of function code (1) to be written
Data of function code (2) selected : Data of function code (2) to be written
Frequency command : Frequency command to be specified, assuming that the maximum

frequency (e.g., FO3) is 20000 (=100%)

Frequency command [HZz]
Frequency command [p.u.] = X 20000
Maximum frequency (FO3) [Hz]

FWD : Run forward command
REV : Run reverse command
X1to X9 : General-purpose input (whose functions are specified by E01 to E09)

XF : General-purpose input (whose function is specified by E98)

XR : General-purpose input (whose function is specified by E99)

RST :  Reset signal (Turning RST from "1" to "0" releases an inverter alarm.)
(This data should be "0" in ordinary operation.)

Polling function code group (1) : Group of function code (1) to be read

Polling function code number (1) :  Number of function code (1) to be read
Polling function code group (2) : Group of function code (2) to be read

Polling function code number (2) :  Number of function code (2) to be read

[ For details about how to configure function code groups and numbers, refer to Section 7.3
"Configuring Inverter's Function Codes."

[ Inverter's function code settings are subjected to the data formats of individual function codes. For
details about the data format, refer to the RS-485 Communication User's Manual, Chapter 5, Section
5.2 "Data Formats."

@ * Whether selecting has been completed correctly should be checked by polling the same
function code.

* The RST signal received via the communications card cannot be checked in "I/O Checking" on
the keypad.
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7.3 Configuring Inverter's Function Codes

Configure a function code by specifying the function code group in upper 8 bits and the function code number in
lower 8 bits as shown below.

mimj | |
Function code number
Function code group (see Table 7.1)
Table 7.1 Function Code Group Conversion Table
Function Function Grou
Code Group Code Function Code Name Code P Function Code Name
Code
Group Group
S 2 024 Command/function data W2 24 i 18y Monitor data 2
M 3 03+ Monitored data W3 25 i 194 Monitor data 2
F 4 044 Fundamental functions X1 26 i 1An Alarm data
E 5 054 Terminal functions X2 27 i 1By Reserved
C 6 06+ Control functions Z1 28 i 1Cx Reserved
P 7 074 Motor 1 parameters K 29 | 1Dx Keypad functions
High performance Schedule operation functions
H 8 08 ) T 30 i 1En
functions
Motor 2 / Speed Regulator 2 Reserved
A 9 09y E1 31 1Fn
parameters
Optional functions High performance
o 10 O0AH H1 32 | 20n )
functions
Applicati ifi Opti | functi
L » 0B ppl |.ca ion specific o 3 | 21 ptional functions
functions
Motor 4 / Speed Regulator 4 . . .
r 12 0Cwx U1 34 | 224 Customizable logic functions T
parameters 7]
U 13 0Dy Customizable logic functions M1 35 i 234 Monitor data :
J 14 OEH Application functions J1 36 | 24y Application functions g
y 15 OF u Link functions J2 37 | 254 Application functions wl
w 16 104 Monitor data J3 38 | 26n Application functions
X 17 11n Alarm data J4 39 | 274 Application functions
Z 18 124 Alarm data 2 J5 40 | 284 Application functions
Motor 3 / Speed Regulator 3 L .
b 19 13u J6 41 i 294 Application functions
parameters
d 20 144 Application functions 2 d1 42 | 2A4 Application functions 2
W1 23 17n Monitor data 2 d2 55 i 37u Application functions 2

@‘ If polling or selecting is performed for a function code group other than the above, the operation is not

guaranteed.

Example: For M26:

M = 0000 0011 (binary)

“0000 0011 0001 1010
26 = 0001 1010 (binary) }
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7.4 Example of Communication Data

This section shows an example of communication data in the standard format (factory default). The example
assumes that the maximum frequency is 60 Hz (FO3 = 60) and the number of poles is 4 (P01 = 4).

(44) Example of operation pattern

Figure 7.1 shows an example of an inverter’s operation pattern. To drive the inverter according to this operation
pattern, the communication data should be as shown in item (2) below.

Forward
1800 r/min
Time (s)
Reverse
© 2@ 8 @ ®

Figure 7.1 Operation Pattern

(2) Communication data (in hexadecimal)

@ Response: Being stopped Commands:
Inverter ready Run command OFF

Speed command 1800 r/min
(30 Hz = 10000 p.u. = 2710h)

IW****,0 00 00 QW**** 8 00 00
W ** 4 00 00 QW****.9 00 00
IW*** 2 00 00 QW**** 10 00 00
IW****3 00 00 QW**** 11 00 00
IW*** 4 00 00 QW**** 12 27 10
IW**** 5 00 00 QW**** 13 00 00
IW****.6 00 00 QW**** 14 00 00
W7 10 28 QW**** 15 00 00
@ Response: Running forward Commands:
during acceleration Run forward command
Output speed increasing Speed command 1800 r/min
(= 2710h)

IW**** .0 00 00 QW**** 8 00 00
W ** 1 00 00 QW****.9 00 00
IW*** 2 00 00 QW**** 10 00 00
IW****.3 00 00 QW**** 11 00 00
IW*** 4 00 00 QW**** 12 27 10
IW**** 5 00 00 QW**** 13 00 01
IW****.6 b QW**** 14 00 00
W7 1221 QW**** 15 00 00

Note: Asterisks (****) denote the station address of the SX-bus communications card.
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®  Response:

Running forward

Arrived at the reference speed

W0
iy
W 2
W3
—
W5
W6
A

@  Response:

00 00

00 00

00 00

00 00

00 00

00 00

ok kk

10 21

Running forward
during deceleration

Output speed decreasing

W0
A
W 2
W3
W 4
W
W
W7

®  Response:

00 00

00 00

00 00

00 00

00 00

00 00

Tk kk

14 21

Being stopped

Inverter ready

W0
iy
W 2
W3
—
W5
W6
A

Note: Asterisks (****) denote the station address of the SX-bus communications card.

00 00

00 00

00 00

00 00

00 00

00 00

00 00

30 28

Commands:

Run forward command

Speed command 1800 r/min

(= 2710h)
QW**** 8 00 00
QW**** 9 00 00
QW**** 10 00 00
QW**** 11 00 00
QW**** 12 27 10
QW**** 13 00 01
QW**** 14 00 00
QW**** 15 00 00
Commands:

Run command OFF

Speed command 1800 r/min

(= 2710h)
QW**** 8 00 00
QW****.9 00 00
QW**** 10 00 00
QW**** 11 00 00
QW**** 12 27 10
QW**** 13 00 00
QW**** 14 00 00
QW**** 15 00 00
Command:

Run command OFF

Change the speed command

to 300 r/min.

(1667 p.u. = 0683h)

QW****.8 00 00
QW****.9 00 00
QW***.10 00 00
QW*** 11 00 00
QW**** 12 06 83
QW*** 13 00 00
QW**** 14 00 00
QW**** 15 00 00
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Chapter 8 LIST OF INVERTER ALARM CODES

Through SX bus, the MICREX-SX can monitor the information on alarms that have occurred in the inverter.
Their alarm codes are stored in the inverter's communication-dedicated function codes M16 to M19 (latest, last,
2" Jast, and 3™ last alarm codes), as listed below.

Table 8.1 Alarm Codes
Alarm codes Alarm codes
in Description in Description
M16 to M19 M16 to M19
0(004) | Noalarm --- 33 (214) | CPU error £r7
1(014) | Overcurrent G/ | 34(224) | Option communications error £rd
(during acceleration) (Communications card hardware
error)
2(024) | Overcurrent Z77 | 35(23w) | Option error £r5
(during deceleration) (SX-bus communications error)
3(03u) | Overcurrent 777 | 36(24w) | Operation protection £ri
(during running at constant speed)
5(054) | Grounding fault £FF 37 (254) | Tuning error £r7
6 (061) | Overvoltage G477 | 38(26w) | RS-485 communications error £ri
(during acceleration) (COM port 1)
7(074) | Overvoltage 707 | 42 (2Aw) | Out-of-step detection £ro
(during deceleration)
8(084) | Overvoltage G477 | 43(2Bu) | Motor selection failure £ri
(during running at constant speed
or stopped)
10 (0Ax) | Undervoltage Y7 44 (2Cy) | Overload of motor 3 gl 7
11 (0Bw) | Input phase loss L1 45 (2Dy) | Overload of motor 4 glq
14 (OEw) | Fuse blown Fi 46 (2Ew) | Output phase loss OF
16 (104) | Charging circuit fault FhF 47 (2F4) | Speed mismatch FrE
(Excessive speed deviation)
17 (114) | Heat sink overheat G457 | 50(324) | Magnetic pole position £rl
detection error
18 (124) | External alarm 747 | 51(33u) | Data saving error during £rF
undervoltage
19 (134) | Inverter internal overheat G457 | 52 (34u) | Excessive positioning deviation Vi
20 (144) | Motor protection 749 | 53(35u) | RS-485 communications error £rF
(PTC/NTC thermistor) (COM port 2)
22 (164) | Braking resistor overheat g4/4 | 54(36n) | Hardware error Eri
23 (17u) | Overload of motor 1 77 /| 56(38x) | Positioning control error Fro
24 (184) | Overload of motor 2 G2 | 57(394) | STO input (EN1,EN2) circuit FOF
failure
25(19y) | Inverter overload J/ 4 | 58 (3Au) | Currentinput terminal [of
disconnect detection
27 (1Bu) | Overspeed 7 59 (3Bw) | Braking transistor failure gh5
28 (1Cw) | PG wire disconnection Fl 65 (414) | Customizable logic error £
29 (1Dy) | NTC thermistor wire i 66 (424) | PID1 feedback error FU7
disconnection
31 (1Fw) | Memory error £r/ | 67(43w) | PID2 feedback error i/
32 (201) | Keypad communications error £r7 | 68(44n) | USB communications error Erif
yp
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Table 8.1

Alarm Codes(continued)

Alarm codes

in
M16 to M19

Description

Alarm codes

in
M16 to M19

Description

70 (464)

Charging resistor overheat

121 (794)

User-defined alarm 1

81 (514)

Drought protection

122 (7An)

User-defined alarm 2

82 (521)

Control of maximum starts per

hour

123 (7B)

User-defined alarm 3

83 (534)

End of curve protection

124 (7Cw)

User-defined alarm 4

84 (544)

Anti jam

125 (7Dw)

User-defined alarm 5

85 (55m)

Filter clogging error

250 (FAH)

Low battery

91 (5Bw)

Feedback error (Exterior PID1)

251 (FBw)

Time information loss

92 (5C)

Feedback error (Exterior PID2)

252 (FCw)

Forced operation

93 (5Dw)

Feedback error (Exterior PID3)

253 (FDw)

Password protection

100 (64+)

DC fan locked

254 (FEw)

Mock alarm
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Chapter 9 PROTECTIVE FUNCTIONS

If the inverter judges that any error relating to the SX-bus communications card has occurred, it trips with £/ 7
or £ %displayed. If this happens, check the communications card following the instructions below.

Option communications error (Communications card hardware error) (fr 5’)

Problem A communications error occurred between the SX-bus communications card and the inverter.

Possible Causes

What to Check and Suggested Measures

(1) There was a problem with the
connection between the
communications card and the

Check whether the connector on the communications card is properly
engaged with that on the inverter.

= Reload the communications card into the inverter.

inverter.

(2) Strong electrical noise. Check whether appropriate noise control measures have been
implemented (e.g. correct grounding and routing of signal wires,
communications cables, and main circuit wires).
= Implement noise control measures.

(3) More than one communications | Check the type of the communications cards mounted on the inverter.
card of the same type is => Mount only one communications card of the same type on the inverter.
mounted.

(4) More than one communications | Check whether any other type of the communications card (e.g.,
card of different types is DeviceNet) is mounted.
mounted. = Mount only one communications card on the inverter.

(5) The B-port has an option card Check the option card connected to the B-port.

other than the relay output
interface card.

=> Do not connect any option card other than the relay output interface
card to the B-port when the SX-bus communications card is mounted
on the inverter.

Option error (SX-bus communications error) (frf )

Problem An error detected by the communications card.

Possible Causes

What to Check and Suggested Measures

(1) Mismatch of SX-bus station
address.

Check whether the station address specified on the SX-bus

communications card matches with the one specified at the MICREX-SX.

=> Configure the station address of the SX-bus communications card
properly using the station address switches (RSW1 and RSW2).

(2) SX-bus data area double
assigned.

Check whether the SX-bus station address is double assigned by any
other device on the same SX bus.

= Review the SX-bus station address settings.
For details, refer to the MICREX-SX user's manual.

(3) Incorrect wiring of SX-bus

Check the cable specifications and wiring.

cable. = Replace the cable if broken and correct the wiring.

(4) Strong electrical noise. Check whether appropriate noise control measures have been
implemented (e.g. correct grounding and routing of signal wires,
communications cables, and main circuit wires).
= Implement noise control measures.

(5) Improper terminating connector.| Check whether the terminating connector is mounted as specified.
= Mount the terminating connector as specified.

(6) Error that has occurred in any Find out the option card causing an error.

other option card.

> Refegr to the instruction manual of the option card that has caused
c_
L.
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Chapter 10 SPECIFICATIONS

10.1 General Specifications

Table 10.1 lists the environmental requirements for the communications card. For the items not covered in this
section, the specifications of the inverter itself apply.

Table 10.1  Environmental Requirements

Item

Specifications

Site location

Refer to an applicable inverter’s instruction manual.

Relative humidity

5 to 95% (No condensation)

Atmosphere

The inverter must not be exposed to dust, direct sunlight, corrosive gases, flammable
gases, oil mist, vapor or water drops.

Pollution degree 2 (IEC60664-1) (Note)

The atmosphere can contain a small amount of salt. (0.01 mg/cmz2 or less per year)
The inverter must not be subjected to sudden changes in temperature that will cause
condensation to form.

Altitude

1,000 m max.

Atmospheric pressure

86 to 106 kPa

(Note) Do not install the inverter in an environment where it may be exposed to lint, cotton waste or moist dust or dirt
which will clog the heat sink of the inverter. If the inverter is to be used in such an environment, install it in a
dustproof panel of your system.

ENGLISH
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10.2 SX-bus Specifications

Table 10.2 lists the SX-bus specifications for this communications card. For the items not covered in this section,
the specifications of the SX bus apply.

Table 10.2 SX-bus Specifications

ltem Specifications
Name SX-bus communications card
Model name OPC-SX
Applicable inverters Refer to “1.2 Applicable Inverters”
Applicable controller MICREX-SX series
Transmission specifications SX-bus slave I/O transmission
Number of words occupied in Total of 16 words
transmission (MICREX-SX — Inverter: 8W, Inverter - MICREX-SX: 8W)
SX-bus cable NP1C-P3 (0.3 m) to NP1C-25 (25 m)
25m
Total cabling length (If the total cabling length exceeds 25 m, use an SX-bus electric repeater unit
(NP2L-RP1).
Number of units connectable Max. 10 units
Transmission speed 25 Mbps
Data updating interval Min. 1.5 ms
Run command Run forward and reverse commands, Alarm reset command,

X1 to X9, XF, and XR commands

Reference frequency, Reference frequency x 20000 + Maximum frequency (FO3) — 16-bit data
Output frequency monitor

Running status monitor The following signals can be monitored:
5 Running forward, Running reverse, During DC braking, Inverter shutdown,
= Braking, DC link bus voltage established, Torque limiting, Output voltage limiting,
g Output current limiting, During acceleration, During deceleration, Alarm relay
O output, Link enabled/disabled, and Data writing in progress
Function codes Able to read and write data from/to major function codes.
Recovery from SX-bus 027 defines error processing that the inverter should perform when it detects an
network breaks SX-bus network break.
If the inverter causes an alarm due to the error processing selected, removing
the alarm factor and issuing a Reset command resumes the inverter operation.
Checking alarms Able to check the alarm contents using M, X, and Z function codes.
Protective functions £ %+ Option communications error (Communications card hardware error)

£r % Option error (SX-bus communications error)
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