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AWARNING

PRECAUTIONS
1. Read thisinstruction manual in its entirety before installing the DeviceNets Communication
Interface Card SI-M2 or operating the inverter with this card installed.
2. DO NOT connect or disconnect wiring, or perform signal checks while the electrical power isturned ON.
Failure to observe these and other precautions indicated in this manual will expose the user to high
voltages, resulting in seriousinjury or death. Damage to equipment may also occur.

ACAUTION

NOTE
The Option Card uses CMOS IC chips. Therefore, the card could become damaged when physically
handled if static electricity is present. The person handling the card should wear a discharge strap to
eliminate the possibility of static charge (if present) affecting the card.
Failure to observe this precaution may result in equipment damage.

NOTICE
Printed August, 1997. The information contained within this document is the proprietary property of
Y askawa Electric America, Inc., and may not be copied, reproduced or transmitted to other parties
without the expressed written authorization of Y askawa Electric America, Inc.

No patent liability is assumed with respect to the uses of the information contained herein. Moreover,
because Y askawa is constantly improving its high quality product, the information contained in this
manual is subject to change without notice. Every precaution has been taken in the preparation of this
document. Nevertheless, Y askawa assumes no responsibility for errors or omissions. Neither is any
liability assumed for damages resulting from the use of the information contained in this publication.

Thisdociiment assimesthat the readex pOSseeseg and mmpl atel VA inderstands the Dev r‘pl\lnr;

gpecification. For more information and training on the use of DeviceNety |, or to obtain acopy
of the specification, contact the Open DeviceNeta Vendors Association (ODVA-Cora Gables, FL).

the appropriate hardware and software tools.
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INTRODUCTION

The DeviceNetg Communication Interface Card SI-M2 is mounted on the control board (2CN connector)
of aVS-616G5 inverter, and is used to connect to and communicate with a DeviceNetg communication
network. When purchasing an option card, please specify the inverter model and code number.

SI-M 2 Option Card Description

Name Code Number Functions

» Connectsinverter to a DeviceNety communication network.

» Custom software required to use option card. Software number
VSG11005X (where X: minor revision number, 0-9 are valid).

* All DeviceNety objects required to meet the standard AC Drive
type are supported.

» The VS-616G5 inverter communicates on DeviceNety asa
Group 2 only server.

* The pre-defined Master/Slave set must be used.

* Option card plugsinto 2CN connector on the control board.

DeviceNetg F:ommunication 73600-C0200
Interface Option Card SI-M2
(YEA Order P/N UTC000018)

TP2 TP1 ,
vop ® ® GND Stand-off mounting
2CN hole (4.0mm) dia.
Terminal block TB1——p» L
| |
| |
| |
| |
L
| |
60-pin Connector > i oTF3
to inverter control | [ Tx Data
| |
board (2CN) Lo SI-M2 (-&—Stand-off mounting
P9 CODE NO. hole (4.0mm) dia.
| 73600-C0200 |

Grounding lead wire——
(connect to terminal#12
of inverter control board

Fig. 1 DeviceNetg Communication | nterface Option Card SI-M2
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INSTALLATION

1.

oo

10.
11.

12.

13.

14.

Before attempting to install or use the DeviceNety Communication Interface Card SI-M2, read these
instructions.

After unpacking the card, verify that the code number is correct and that no damage occurred during
shipping. Contact your Y ASKAWA representative if you should require any assistance.

Turn OFF the main electrical power to the inverter.

Remove the inverter’s cover by first removing the digital operator. Then push inward (on the cover)
at the indented arealocated on each side of the cover, and lift the cover upward pivoting from the rear
of the cover. (Refer to the VS-616G5 User’s Manual, if necessary).

Check that the indicator CHARGE lamp is OFF (power OFF indication).

Plug the 2CN connector of DeviceNetg Communication Interface Card SI-M2 into the 2CN connec-
tor (60 pins) on the control board of the inverter. Gently push the SI-M2 card until the stand-off posts
engage the two holes on the option card. Secure the SI-M2 card. (Seep of the side view).
Attach the green ground wire to terminal 12 of the VS-616G5 control board.

Connect an appropriate Flash ROM writing cable to the 1CN connector on the inverter’s control
board. If so equipped, set the cable’ s switch to Flash writing mode.

Apply power to the VS-616G5 unit.

Write the VS-616G5’ s Flash ROM using the required DeviceNetg Flash software.

Set the VS-616G5 sMAC ID, Baud Rate, Output Assy Inst, and Input Assy Inst. These settingsarein
the “Group P DeviceNets menus’.

Cycle the power to the VS-616G5. This must be done so that the inverter will recognize the new
MAC ID and Baud Rate settings. In a multiple unit installation, this can be done after the last unit is
setup.

Replace the inverter’ s cover. Refer to Fig. 3 for correct wiring of the DeviceNetg Communication
Interface Card SI-M2 and the control board.

The hardware and software installation is now complete.

o Top <= Mounting base

. ‘ : X f invert
4CN Option A connector r ————— . ;L 7CN J -_-‘£ or nverter

A

Option C

SI-M2———

vy

2CN Option C connector 1

R e D Control board - I
3CN Option D connector | ; | o

o © . «—{Option D 0o |J

O | .

N (T , M '
Connector terminal @l@l’
PR ]
Grounding terminal 12 10 ¢) |
Bottom
Front View Side View

Fig. 2 Installation of the DeviceNets Communication I nterface Card SI-M2
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INTERCONNECTION DIAGRAM

Fig. 4 shows the interconnection between the inverter, the DeviceNetg Communication Interface
Card SI-M2, and peripheral equipment:
DeviceNetrn Network

DeviceNetm

T Connector
—>

DeviceNetm

T Connector
—>

Trunk Cable Three phase
_ - - DeviceNetr power supply
h - Drop Cable
A r
_LTBl
1
: Black ol v-
I Blue g CAN-
' shidd | 3
s o | Shield
| .
- White g
l ‘ Red | 2
- N
R\A _\‘VL‘V/ |
DeviceNet Network |
< : - S - Trunk Cable .
- I_
DeviceNetm
Drop Cable .
B2 .S
' TB1
: Black |1/
< Blue | 2 | can-
I .
< snield | 3| shielg
I white | 4| can+
! : Red [ 2| v+
4|_| T
ERUAVAVAVA\ |
Ng 11 \,\ '
DeviceNet Network '
Trunk Cable L

Fig. 3 SI-M2 Interconnection Diagram

LI(R)  U(TY)
L2(S) V(T2
L3(T)  W(T3)

VS-616G5
Inverter

2CN(60P)
-——————

2CN(60P)
-

Note:

Power for V+ and V-
comes from the network

power supply.
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Connecting to DeviceNetw

The DeviceNety specification states that nodes on the network must be able to be connected and
disconnected without breaking the network. This means that the SI-M2 option card must be connected to
the DeviceNety main (trunk) cable through a* drop cable” and “T” connector arrangement (see Fig. 3).

It isimportant to ensure that the SI-M2 card is connected to the DeviceNety network and that the network
power is energized before applying power to the G5 inverter.

DeviceNet Configuration Menus in VS-616G5

Function P1 Parameter List, DeviceNetg Configuration

- : Parameter Setting Factory .
Digital Operator Display No. Parameter Name Range Defauit Data Selection
MAC ID P1-01 MAC ID Address No. 0-63 63 0-63

0 =125 kBaud

Baud Rate P1-02 Communication Speed Set 0-2 0 1 =250 kBaud

2 =500 kBaud

20 = Basic Spd Cntrl
Output Assy Inst * P1-03 I/O Instruction to Inverter 20, 21, 100 21 21 = Extend Spd Cntrl

100 = G5 Standard Comm
70 = Basic Spd Cntrl

Input Assy Inst * P1-04 [/O Instruction From Inverter | 70, 71, 100 71 71 = Extend Spd Cntrl
110 = G5 Standard Comm
. Inverter Action on Loss of 0 = Fault and Stop
DNet LossAction P1-05 Communication 0-1 0 1 = Continue Operation

* Note: Input Assembly Instructions and Output Assembly Instructions 100 and 110 must be set to the same type.
Note: After changing parameters, the power to the VS-616G5 must be cycled for the changes to take effect.

DeviceNetw Functions in SI-M2
Supported Message Types

Explicit Messages: Fragmentation is supported. Up to 32 bytes can be input and outpui.
Polled 1/0 Messages. Fragmentation is not supported. Up to 8 bytes can be input and output.

Supported I/O Assemblies

Static output # 20, 21, and 100
Staticinput # 70, 71, and 110

Dynamic assemblies are not supported.

Supported Connection path type

Symbolic: Connection path length must be 3 bytes long.
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Supported Objects

Identity Object (Class 01h)
Services supported:
Get Attribute Single (OEh)
Reset (05h)

Number of instances= 1

Class Level: Attributes Supported (I nstance 0)

Attribute | Get | Set Description Size Default Value

1 X — Object Software Revision Word 1

Instance 1. Attributes Supported

Attribute | Get | Set Description Size Default Value
1 X — Vendor ID Word 44
2 X — Device Type Word 2
3 X — Product Code Word 18
4 X — Revision Word 1.0
5 X — Status Word 0
6 X — Serial Number Long (Each unit is unique)
7 X — Product Name String VS-616G5 SI-M2
(16 Bytes)
8 X — State Byte 0

Message Router Object (Class 02h)

Services supported:
Get Attribute Single (OEh)

Number of instances= 1

Class Level: Attributes Supported (I nstance 0)

Attribute | Get | Set Description Size Default Value
1 X — | Object Software Revision Word 1

Instance 1. Attributes Supported

Attribute | Get | Set Description Size Default Value
— — — No instance level attributes are supported — —

Note: The Message Router object isincluded asa*“stub” only to provide data for the DeviceNet@ Conformance Test.
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Supported Objects (cont.)

DeviceNetw Object (Class 03h)

Services supported:
Get Attribute Single (OEh)
Set Attribute Single (10h)
Reset (05h)

Number of instances= 1

Class Level: Attributes Supported (I nstance 0)

Attribute | Get | Set Description Size Default Value
1 X — Object Software Revision Word 1

Instance 1. Attributes Supported

Attribute | Get | Set Description Size Default Value
1 X — MAC ID Byte 63
2 X — Baud Rate Byte 0 (125 kBaud)
3 X X Bus-Off Interrupt Byte 0
4 X X Bus-Off Counter Byte 0
5 X X Allocation Information Word 0

Note: The MAC ID and Baud Rate settings are configured through the digital operator at menus P1-01 and P1-02.
Assembly Object (Class 04h)

Services supported:
Get Attribute Single (OEh)
Set Attribute Single (10h)

Number of instances = 2

Class Level: Attributes Supported (I nstance 0)

Attribute | Get | Set Description Size Default Value
1 X — Object Software Revision Word 1

Instance 1. Attributes Supported

Attribute | Get | Set Description Size Default Value
1 X — Number of membersin list Word 4
2 X — Member List Struct —
3 X X Data Array —
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Supported Objects (cont.)

Instance 2: Attributes Supported

Attribute | Get | Set Description Size Default Value
1 X — Number of membersin list Word 4
2 X — Member List Struct —
3 X X Data Array —

Note: The Assembly object isincluded as a“stub” only to provide data for the DeviceNet Conformance Test.
Connection Object (Class 05h)

Services supported:
Get Attribute Single (OEh)
Set Attribute Single (10h)

Number of instances = 2

Classleve: Attributes Supported (Instance 0)

Attribute | Get | Set Description Size Default Value
1 X — Object Software Revision Word 1

Instance 1. Attributes Supported

Attribute | Get | Set Description Size Default Value

1 X — State Byte 3

2 X — Instance type Byte 0

3 X — Transport class trigger Byte 83h
4 X — Produced connection 1D Word —

5 X — Consumed connection 1D Word —

6 X — Initial comm characteristics Byte 21h
7 X — Produced connection size Byte —

8 X — Consumed connection size Byte —

9 X X Expected packet rate Word 09C4h
12 X — Watchdog time-out action Byte 1
13 X — Produced connection path length Word 0
14 X — Produced connection path Array —
15 X — Consumed connection path length Word 0
16 X — Consumed connection path Array —
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Supported Objects (cont.)
Instance 2: Attributes Supported

Attribute | Get | Set Description Size Default Value

1 X — State Byte 1

2 X — Instance type Byte 1

3 X — Transport class trigger Byte 83h

4 X — Produced connection 1D Word —

5 X — Consumed connection 1D Word —

6 X — Initial comm characteristics Byte 1

7 X X Produced connection size Byte 4

8 X X Consumed connection size Byte 4

9 X X Expected packet rate Word 0

12 X X Watchdog time-out action Byte 1

13 X — Produced connection path length Word 3

14 X X Produced connection path Array 62 34 37
15 X — Consumed connection path length Word 3

16 X X Consumed connection path Array 62 3135

Motor Data Object (Class 28h)

Services supported:
Get Attribute Single (OEh)
Set Attribute Single (10h)

Number of instances= 1

Classlevel: Attributes Supported (I nstance 0)

Attribute | Get | Set Description Size Default Value
1 X — Object Software Revision Word 1

Instance 1. Attributes Supported

Attribute | Get | Set Description Size Default Value
3 X — Motor Type Byte 7
6 X X Rated Current Word —
7 X X Rated Voltage Word —
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Supported Objects (cont.)

Control Supervisor Object (Class 29h)

Services supported:
Get Attribute Single (OEh)
Set Attribute Single (10h)

Number of instances= 1

Classleve: Attributes Supported (Instance 0)

Attribute | Get | Set Description Size Default Value
1 X — Object Software Revision Word 1
Instance 1. Attributes Supported
Attribute | Get | Set Description Size Default Value
3 X X Run 1 Byte 0
4 X X Run 2 Byte 0
5 X — Net Control Byte 0
6 X — State Byte 0
7 X — Running 1 Byte 0
8 X — Running 2 Byte 0
9 X — Ready Byte 0
10 X — Faulted Byte 0
11 X — Warning Byte 0
12 X X Fault Reset Byte 0
13 X — Fault Code Word 0
15 X — Warning Code Word 0
16 X X DeviceNet fault mode Byte 0
17 X X Force fault Byte 0
18 X — Force status Byte 0
AC/DC Drive Object (Class 2Ah)
Services supported:
Get Attribute Single (OEh)
Set Attribute Single (10h)
Number of instances = 1
Classlevel: Attributes Supported (I nstance 0)
Attribute | Get | Set Description Size Default Value
1 X — Object Software Revision Word 1
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Supported Objects (cont.)
Instance 1. Attributes Supported

Attribute | Get | Set Description Size Default Value
3 X — At reference Byte 0
4 X X Net reference Byte 0
6 X X Drive mode Byte 0
7 X — Speed actual Byte 0
8 X X Speed reference Byte 0
9 X — Current actual Byte 0

15 X — Power actual Byte 0
16 X — Input voltage Byte 0
17 X — Output voltage Byte 0
18 X X Accel time Byte 10.0
19 X X Decel time Word 10.0
20 X X Low speed limit Word 0
21 X X High speed limit Byte 100
22 X X Speed scale Byte 0
23 X X Current scale Byte 0
24 X X Torque scale Byte 0
25 X X Process scale Word 0
26 X X Power scale Word 0
27 X X Voltage scale Byte 0
28 X X Time scale Byte 0
29 X X Reference from the net Byte 0

I/O Assembly Description

Note: All bytesin these I/0O Assembly Instructions are in hexadecimal format.
DeviceNets Basic Speed Control

Output Byte Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bitl Bit 0
Instance 0 — — — — — Fault — Run
Reset Fwd
1 J—
20 2 Speed Reference (Low byte)

3 Speed Reference (High byte)

DeviceNety Extended Speed Control

Output Byte Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bitl Bit 0
Instance 0 — NetRef | NetCtrl — — Fault Run Run
Reset Rev Fwd
1 J—
21 2 Speed Reference (Low byte)
3 Speed Reference (High byte)
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G5 Standard Communications

Output Byte G5 standard command message format
Instance 0 Function Code
1 Register Number (High Byte)
100 2 Register Number (Low byte)
3 Register Data (High byte)
4 Register Data (Low byte)
DeviceNety Basic Speed Control
Input Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit Bit 0
Instance 0 — — — — — | Runmningl | — | Faulted
70 1 -
2 Speed Actual (Low byte)
3 Speed Actual (High byte)
DeviceNety Extended Speed Control
Input Byte Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit Bit0
Instance 0 AtSpd | Ref From | Ctrl From | Ready | Running?2 Runningl | Warning | Faulted
Net Net (Rev) (Fwd)
71 1 -
2 Speed Actual (Low byte)
3 Speed Actual (High byte)
G5 Standard Communications
Input Byte G5 standard response message format
Instance 0 Function Code
1 Register Number (High Byte)
110 2 Register Number (Low byte)
3 Register Data (High byte)
4 Register Data (Low byte)

I/O assembly instance settings are configured through the digital operator at menus P1-03 and P1-04. Assem-
blies 100 and 110 are “vendor-specific”’ Y askawa assemblies. They are designed to act much like the standard
network communications already active in the G5. Individua registers can be addressed in a read or write
manner alowing access to every configurable parameter. Assembly numbers 100 and 110 must be used to-
gether otherwise an OPEQ2 error will occur. Please note that these assemblies use the Motorola High-byte

Low-byte addressing versus the normal DeviceNety Low-byte High-byte addressing.
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I/O Assembly Usage Example
1. DeviceNety pre-defined static assemblies
Inverter Programming
* Qutput Assembly #20, Input Assembly #70
* MACID =63

Using a Group 2 Polled 1/O connection (Message ID = 5)
Assume a 10 second accel/decel rate and ramp to stop.

Set RUN at 1800 RPM

[/O Activity MSGID Vaue DataValue
Master device outputs to the network 05FD 01 00 08 07
G5 inverter inputs to the network 03FF 00 00 00 00
Master device outputs to the network 05FD [empty]
G5 inverter inputs to the network 03FF 200023 00
Master device outputs to the network 05FD [empty]
G5 inverter inputs to the network 03FF 20 00 DF 02
(10 seconds pass)
[/O Activity MSGID Vaue DataValue
Master device outputs to the network 05FD [empty]
G5 inverter inputs to the network 03FF 2000 08 07
Set STOP at 0 RPM
[/O Activity MSGID Vaue DataValue
Master device outputs to the network 05FD 00 00 00 00
G5 inverter inputs to the network 03FF 2000 08 07
Master device outputs to the network 05FD [empty]
G5 inverter inputs to the network 03FF 2000 3B 06
Master device outputs to the network 05FD [empty]
G5 inverter inputs to the network 03FF 2000 F1 05
(10 seconds pass)
[/O Activity MSGID Vaue DataValue
Master device outputs to the network 05FD [empty]
G5 inverter inputs to the network 03FF 00 00 00 00
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I/0 Assembly Example Usage (cont.)
2. Y askawa vendor specific assemblies

Inverter Programming
* Output Assembly #100, Input Assembly #110
* MACID =63

Using a Group 2 Polled 1/O connection

Assume a 10 second accel/decel rate and ramp to stop.

Set RUN at 60.00Hz (1800 RPM, 4 Pole Motor)

[/O Activity MSGID Value DataValue
Master device outputs to the network 05FD 100002 17 70
G5 inverter inputs to the network 03FF 100002 17 70
Master device outputs to the network 05FD 1000 01 00 01
G5 inverter inputs to the network 03FF 1000 01 00 01
Master device outputs to the network 05FD 030021 0000
G5 inverter inputs to the network 03FF 030021 00D3
Master device outputs to the network 05FD 0300210000
G5 inverter inputs to the network 03FF 030021 02 45
(10 seconds pass)
[/O Activity MSGID Vaue DataValue
Master device outputs to the network 05FD 03 0021 00 00
G5 inverter inputs to the network 03FF 0300211770
Set STOP at 00.00Hz (0 RPM)
1/O Activity MSGID Value DataValue
Master device outputs to the network 05FD 1000 01 00 00
G5 inverter inputs to the network 03FF 1000 01 00 00
Master device outputs to the network 05FD 1000 02 00 00
G5 inverter inputs to the network 03FF 1000 02 00 00
Master device outputs to the network 05FD 03 0021 00 00
G5 inverter inputs to the network 03FF 0300211701
Master device outputs to the network 05FD 03 0021 00 00
G5 inverter inputs to the network 03FF 03002116C2
(10 seconds pass)
[/O Activity MSGID Value DataValue
Master device outputs to the network 05FD 03 0021 00 00
G5 inverter inputs to the network 03FF 03 0021 00 00
Master device outputs to the network 05FD 03 00 10 00 00
G5 inverter inputs to the network 03FF 03 00 10 00 22
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