TOSVERT VF-MB1 series

EtherNet/IP™ - Modbus® TCP option unit
Function Manual

IPEO02Z

NOTICE

1. Make sure that this instruction manual is delivered to the end user of Ethernet/IP™
Modbus® TCP option unit.

2. Read this manual before installing or operating the Ethernet/IP™ - Modbus® TCP
option unit. Keep it in a safe place for reference.

3. All information contained in this manual are subject to change without notice.
Please confirm the latest information on our web site “www.inverter.co.ip”.




TOSHIBA E6581741

Introduction

Thank you for purchasing the “EtherNet/IP™ - Modbus® TCP option (IPE002Z)” for
TOSVERT VF-MB1 inverter. Before using EtherNet/IP™ - Modbus® TCP module,

carefully read this function manual in order to completely and correctly utilize its excellent
performance.

After reading this function manual, please keep it handy for future reference.
For details of its general handling, see an instruction manual attached with the option

unit.

- TOSVERT VF_MB1 |nstruct|0n Manual ......................................................... E6581 697
- TOSVERT VF-MB1 communication option Precautions Manual ««-----=--------- E6581739
- TOSVERT VF-MB1 Communication Function Instruction Manual --«---==+==+--- E6581726

EtherNet/IP™ is a trademark of ControlNet International, Ltd.
Modbus® TCP is a registered trademark of Schneider Automation

M Handling in general

/A Warning

O

V¥ Do not connect or disconnect a network cable while the Inverter power is on.

Prohibited It may lead to electric shocks or fire.
0 V¥ See the instruction manual attached with the option unit for cautions the handling.
Mandatory Otherwise, it may lead to electric shocks, fire, injuries or damage to product.

B Network control

A Warning

O

V¥ Do not send the value out of the valid range to objects and attributes.

Prohibited Otherwise, the motor may suddenly start/stop and that may result in injuries.
0 V¥ Use an additional safety device with your system to prevent a serious accident due to the
Mandatory network malfunctions. Usage without an additional safety device may cause an accident.

A\ Caution

0

Mandatory

V¥ Set up “Communication error trip function (see below)” to stop the Inverter when the
option unit is deactivated by an unusual event such as tripping, an operating error,
power outage, failure, etc.

- Network Time-Out, Inverter operation at disconnection, Preset speed operation
selection

(Refer to "3.2.3 Network error detection (c100 - L (I 5 . L 52 7 5" for details)
Deactivated the option module may cause an accident, if the “Communication error trip
function” is not properly set up.

V¥ Make sure that the operation signals are STOP before resetting Inverter's fault. The
motor may suddenly start and that may result in injuries.

M Notes on operation

Notes

V¥ When the control power is shut off by the instantaneous power failure, communication
will be unavailable for a while.

V¥ The Life of EEPROM is approximately 100,000 times. Avoid writing a command more
than 100,000 times to the same parameter of the Inverter and the option module.

-1/83 -
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1.Overview

The EtherNet/IP™ - Modbus® TCP interface (IPE002Z) allows the VF-MB1 inverter to be connected
into a EtherNet/IP™ - Modbus® TCP network.

2.Names and functions

The drawing below shows names and functions of main parts.

2.1. Outline

Connector to the inverter

|

D OEANE LED indicator (See 2.4)

Dnnnnnl N T

LNK — = = =|N<+— LNK

—

L0 o
| \j
MAC address Label
(Back side) Shielded female RJ45 Shielded female RJ45
EtherNet/IP Connector EtherNet/IP Connector
Release tab (Port L) (Port R)
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2.2. RJ45 connector pin layout

The EtherNet/IP™ - Modbus® TCP unit is equipped with two shielded RJ45 connectors.
The shielding is connected to the drive ground.

Use an STP (shielded twisted pair) Ethernet cable.

The transmission speed is detected automatically by the card (10 Mbps or 100 Mbps).
The card can operate in half duplex or full duplex mode, whether connected to a hub or a
switch and regardless of the transmission speed (10 Mbps or 100 Mbps).

Pin Signal
Port L and Port R 1 TD+
2 TD-
3 RD+
4 .
A < 5 -
/ \ 6 RD-
8 1 4 -
8 -

* Fix a cable so that a communication connector may be not taken the weight of wire.

2.3. Example of connection to an EtherNet/IP™ and Modbus® TCP

Daisy chain and/or star topology

PLC

Ethernet switch
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2.4. LED indicator
The LED shows the present MS \ / NS
status of the network and module.
LNK —» [T}~ = = =/ <4+— LNK

WThe behavior of LNK LED =
Link Activity
Protocol Color and behavior Meaning
EtherNet/IP OFF No link
& Flashing Green/Red Power up testing
Modbus TCP | Green ON Link at 100Mbps
Yellow ON Link at 10Mbps
Green Blink Activity at 100Mbps
Yellow Blink Activity at 10Mbps

B The behavior of MS LED

Module Status

Protocol

Color and behavior

Meaning

OFF

No power is supplied to the device

Flashing Green/Red

Power up testing

EtherNet/IP

Green ON

The device is operating correctly

Green flashing

The device has not been configured

Red flashing The device has detected a recoverable minor fault
Red on The device has detected a non-recoverable major fault
OFF The device does not have an IP address or powered off
Flashing Green/Red Power up testing

Modbus TCP Green ON . The dev?ce !s ready _ .
Green flashing The device is not ready (waiting for cable connection or etc.)
Red flashing The device has detected a communication error (£ - - 5)
Red ON The device has detected a option module error (£ - 2 )

B The behavior of NS LED

Network Status

Protocol Color and behavior Meaning

OFF

The device does not have IP address or powered off

Flashing Green/Red

Power up testing

Green ON The device has at least one established connection
EtherNet/IP Green flashing The device does not have at least one established connection

Red flashing One or more of the connections in which this device is the target
has time out. This shall be left only if all time out connections are
re-established or if the device is reset.

Red on The device does not have an IP address or powered off

OFF The device does not have an IP address or powered off

Flashing Green/Red Power up testing

Green ON At least one port is connected and an IP address has been

Modbus TCP

obtained

Green flashing 3 times

All ports are unplugged, but the card has an IP address

Green flashing 4 times

Error: duplicate IP address

Green flashing 5 times

The card is performing a BOOTP or DHCP sequence
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3. Parameters

3.1. Communication parameters

Set up the inverter parameters as follows. It is necessary to reset the inverter to update the parameter.
This option doesn't operate if these parameters are not correctly set.

Title Commun| Function Description Fact.ory
cation No. setting

: Terminal board

: Panel keypad (including remote keypad)
: RS485 communication 1
: CANopen communication
: Communcation option

0003 Command mode selection

™

[
0%

: Setting dial 1 (save even if power is off)
: Terminal board VIA

: Terminal board VIB

: Setting dial 2 (press in center to save)

: RS485 communication

: UP/DOWN from external logic input 0
: CANopen communication
: Communication option

: Terminal board VIC

10: -

: Pulse train input

Frequency setting mode
selection 1

"

0004

[
0%

—_

: 2 poles
: 4 poles
: 6 poles
: 8 poles
: 10 poles
: 12 poles
: 14 poles
: 16 poles

Number of motor pole pair

0856 o
for communication

Dy

-
[
(K]

-
Ou|
P

0899 Communication function reset

[
[Xx]

: Reset (after execution: 0)

Title Commun| Function Description Fact.ory
cation No. setting

Lo 1
: FA06 (Communication command 1)

: FA23 (Communication command 2)

: FAQ7 (frequency command, 0.01Hz)

: FA50 (Terminal output data from comm.)

: FA51 (Analog output (FM) data from comm.)
1 F 5O ! (Stall prevention level, %)

'L L (Acceleration time 1, 0.1s)*

L (Deceleration time 1, 0.1s)*

(Upper limit, 0.01Hz)

(Torque boost value 1, 0.1%)

con C001 Scanner input 1 address

DR
Dt T i
=TT

. {
-

=

. 1
-

0
1
2
3
5
6
8
13:
14
15
16
17

o (Base frequency voltage 1, 0.1V)

Y]

C002 Scanner input 2 address 0-17 (Same as C001)

[
[

]
]

C004 Scanner input 4 address 0-17 (Same as C001)

L
(
C003 Scanner input 3 address 0-17 (Same as C001)
(
(

C005 Scanner input 5 address 0-17 (Same as C001)

[
[

[ellelle] (e}

C006 Scanner input 6 address 0-17 (Same as C001)

eIt it Yl
[ng [ng
[ng [ng
e B [ I P el L X [

*The unit depend on the F 5 {5 setting.




TOSHIBA E6581741
Title Commun| Function Description Fact.ory
cation No. setting
0: - 1
1: FDO1 (Inverter status 1)
2: FDOO (Output frequency, 0.01Hz)
3: FDO3 (Output current, 0.01%)
4: FDO5 (Output voltage, 0.01%)
5: FC91 (Inverter alarm)
6: FD22 (PID feedback value, 0.01Hz)
7: FDOG6 (Input terminal status)
8: FDO7 (Output terminal status)
9: FE35 (VIA input, 0.01%)
10: FE37 (VIC input, 0.01%)
11: FE36 (VIB input, 0.01%)
12: FDO4 (Input voltage (DC detection), 0.01%)
13: FD16 (Estimated speed (real-time value), 0.01Hz)
14: FD18 (Torque, 0.01%)
15: -
16: -
I C021 Scanner output 1 address g i
19: F880 (Free notes)
20: FD29 (Input power, 0.01kW)
21: FD30 (Output power, 0.01kW)
22: FE14 (Cumulative operation time, 1 hour)
23: FE40 (FM terminal output monitor, 0.01%)
24: -
25: FD20 (Torque current, 0.01%)
26: FD23 (Motor overload factor, 0.01%)
27: FD24 (Drive overload factor, 0.01%)
28: FD25 (PBR overload factor, %)
29: FD26 (Motor load factor, %)
30: FD27 (Drive load factor, %)
31: FE56 (Pulse train input, pps)
32: FE70 (Drive rated current, 0.1A)
33: FE76 (Input Watt-hour, 0.01kWh X 1077*)
34: FE77 (Output Watt-hour, 0.01kWh x 107749)
35: FD83 (IGBT temperature, degree C)
Cocs C022 Scanner output 2 address 0-35(Sameas [ [ {) 2
foc3 C023 Scanner output 3 address 0-35(Sameas L D2 {) 0
CocH C024 Scanner output 4 address 0-35(Sameas L D2 {) 0
focs C025 Scanner output 5 address 0-35(Sameas L D2 {) 0
focE C026 Scanner output 6 address 0-35(Sameas L D2 {) 0
coq C041 Scanner input value 1 The argument value setto [ /7 { is displayed. -
COHZ C042 Scanner input value 2 The argument value set to £ 7 [/ & is displayed. -
co43 C043 Scanner input value 3 The argument value set to [ [/ I 3 is displayed. -
CO4H C044 Scanner input value 4 The argument value set to [ [ [1 4 is displayed. -
CO4s C045 Scanner input value 5 The argument value set to [ 1 5 is displayed. -
CO4E C046 Scanner input value 6 The argument value set to [ [ [ & is displayed. -
CO6 ! C061 Scanner output value 1 The argument value setto [ [ 2 { is displayed. -
COEZ C062 Scanner output value 2 The argument value set to [ =/ & is displayed. -
COkS C063 Scanner output value 3 The argument value set to [ = 7 is displayed. -
COGH C064 Scanner output value 4 The argument value set to [ [ & 4 is displayed. -
CTOES C065 Scanner output value 5 The argument value set to £ 7 = 5 is displayed. -
CTOER C066 Scanner output value 6 The argument value set to [ = & is displayed. -
16 characters
R The device name is required if the card uses DHCP to |0,0,0,0,
Ludi- | CO81- btain its IP Add 0,0,0,0
rnog coge | Device Name 1-16 (*1) obtain Its ress. U,
Refer to "3.2.1 Device name (c081-c096) for the (*2)
details.
- Communication error Set the
r NN 1
sy €100 detection delay time 0.0 - 100.0 sec. 0.0
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Title Commun| Function Description Fact.ory
cation No. setting
0: Stop and controlled by . 70, F 0=
1: Operation continue
- Inverter operation at the 2: Deceleration stop
Ll 101 communication loss action 3: Coast stop - - 4
4: Network error stop (£ ~ ~ & trip)
5: Preset speed operation (by £ [ & setting)
ring c1oo | Presetspeed . 0: None 0
operation selection 1 to 15: Preset speed
0: Disconnection detection 0
o Communication  time-out 1: When communication mode enable (Both £ /7 o
) C103 condition selection and F /[l 4 are set CANopen or communication
option) only
2: 1 + Driving operation
This parameter is used to set the protocol of the option
R card.
L3544 | €800 | Protocol 0: Modbus TCP (default) 0
1: EtherNet/IP
This field is used to set the transmission speed and the
transmission mode of the card.
0: Autodetect(default)
T C501 Rate Setting (*1) 1: 10Mbps Full 0
2: 10Mbps Half
3: 100Mbps Full
4: 100Mbps Half
This field displays the baud rate and the transmission
rcng C502 Actual Rate (L port) mode currently used by the communication card.
(Display only)
0: unconnected
1: 10Mbps Full )
R 2: 10Mbps Half
Lal C503 Actual Rate (R port) 3: 100Mbps Full
4: 100Mbps Half
Use this parameter to select the IP address assignment
method.
£S04 | c504 | IP mode (*1) (1); 'I\B"gg”fF', 0
2: DHCP
Refer to "3.2.2 Assigning IP addresses" for the details.
Fene . C505- The IP address of the option module. _
gl csog | |Paddress (1) These fields are effective settings at £ 5% =0. | 0.0.0.0
b AHH Refer to "3.2.2 Assigning IP addresses" for the details.
Fero. C509- The subnet mask of the option module.
it o512 IP Mask (*1) These fields are effective settingsat £ 5 /% =0. | 0.0.0.0
R Refer to "3.2.2 Assigning IP addresses" for the details.
rcoia- C513- The gateway IP address of the option module
i csig | P Gate (1) These fields are effective settings at L 57+ =0. | 0.0.0.0
- Refer to "3.2.2 Assigning IP addresses" for the details.
relT- C517- MAC address The MAC address of the option module. L
Fg2?2 C522 [00-XX-XX-XX-XX-XX]
This parameter sets time from the Modbus TCP 2
communication disconnection to the detection of the
] C523 Modbus Time out time-out.
0.0 : Disable
0.5 to 60 sec.
CE0H- C524- | |5 dress actual The current IP address of the option module. )
C527 C527 Refer to "3.2.2 Assigning IP addresses" for the details.
CE2F- C528- The subnet mask actual of the option module.
r53d C531 IP Mask actual Refer to "3.2.2 Assigning IP addresses" for the details. )

-9-
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Title Commun| Function Description Fact.ory
cation No. setting
f53c0- C532- | 5 ote actual The gateway IP address actual of the option module. )
f535 C535 Refer to "3.2.2 Assigning IP addresses" for the details.

(*1): This parameter is effective by reset. Please reset (power supply reset or F 5 5 5= {) after changing a set point.

(*2): The Factory default setting parameter (+ 4 F') does not work for this parameter.

[l =4

EtherNet/IP parameters (Z 5 35 - 555)

Title Commun| Function Description Factory
cation No. setting
Monitor of the EtherNet error. 0
0: No error/clear error
r536 C536 EtherNet Error 1: Modbus TCP |0 Scanning timeout
2: Network overload
3: Loss of Ethernet carrier
Enables web server. 1
CEEH C554 Web service 0: Disable
1: Enable
Monitor the inverter status. -
C555 | C555 | Drive Status 3: Gate Block
4: Run
23: Fault
Modbus TCP parameters (C 500 - C504)
Title Commun| Function Description Fact.ory
cation No. setting
CROD- C600-
Pl IP Master The IP address for PLC(Master) of the Modbus TCP. | 0.0.0.0
Lowd C603
Enables 10 Scan function. 0
CEOH C604 IO Scan active 0: Non-active
1: Active

/A Warning

o [

V¥ Set up “Communication error trip function (£ &/ to [ {3 and [ 52 3)" to stop the
0 inverter when EtherNet/IP™ - Modbus® TCP communication is deactivated.

Mand_atory V¥ When the parameters are changed, the power must be cycled to the VF-MB1 for the
action changes to take effect.
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3.2. The details of the parameter setting

3.2.1. Devicename (F 08 (-L085)

This option module can set the "Device name" of 16 characters.
(Device name (£ 38 {-L 75 E) are 1 character about one parameter.).
The device name is required if the option module uses DHCP to obtain its IP Address.

Please set the setting of the device name according to the following rules.
1. The parameter is displayed by the hexadecimal number.

2. One parameter shows an ASCII character.

3. The relation between the device name and the parameter is as follows.

Example for Device Name ='VFMB1-4007PL’

Chars No. Parameter | Character (Ex.) ASCII (Ex.)
1 COE ! Vv’ 0x56
2 CToRz ‘P 0x46
3 ChORd ‘M 0x4D
4 CogM ‘B’ 0x42
5 LR “q’ 0x31
6 COEG 0x2D
7 COE T ‘4 0x34
8 COEE ‘0’ 0x30
9 ChRS ‘0’ 0x30
10 = T 0x37
11 N ‘P’ 0x50
12 rogs L 0x4C
13 fhe3 - -
14 gk - -
15 Chs8s - -
16 CO5E - -
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Assigning IP addresses (C5805-C5 {5)

The drive needs 3 (4-Modbus TCP) IP addresses.
*The drive IP address.
*The subnet mask.
*The gateway IP address.
(*The IP Master address.- Modbus TCP protocol only)

These parameters are effective settings at £ 5/ % = 0 (IP mode: Manual).
If the address has been given by a BOOTP or a DHCP server, these parameters are
invalidity.
» After dynamic addressing by a BOOTP or DHCP server, the new address value is
displayed in the parameters. (7 52 4-C535)
They can be provided by:
*A BOOTP server (correspondence between the MAC address and the IP addresses).

*Or a DHCP server (correspondence between Device Name and the IP addresses).

The address is assigned according to the IPmode parameter.

504 IPmode | Comments
0 The option module uses the address definedin 5 0 5-0 5 (5.
1 The option module receives its address from a BOOTP server.
2 The option module receives its address from a DHCP server.
*Device name contains (£ 7 & /-L & 55) a valid name.

IMPORTANT: The IP mode parameter may be modified according to the configuration
control attribute of the TCP/IP interface object(CIP standard). See page
34.
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3.2.3.

Network error detection ({

X}

W0 -L103,8523)

V¥ Display of trip information
£ - - B (Optional unit fault 1: 0x001B) : Network error stop

V¥ Related parameter

Title

Function

Setting range

Description

.

atu ]
]

Communication time out

0.0-100.0 sec

The waiting time from when a network error occurs
can be adjusted. If a network error continues past
the time setin [ ([, itis recognized as a
communication error and the operation of the
inverter follows the setting of £ ([} /.

When normal communication returns during the
setting time, a communication error is not displayed

and operation is continued.

*The case of Modbus TCP protocol
The time-out detection time provides by [ 5 ' 3
parameter.
The time unit time-out operates =
L 52 3 (time-out detection time) +
L {11 (disconnection detection extended time)

L

*The case of EtherNet/IP protocol
-At I/0 scanning and connected communication
The time unit time-out operates =
RP| x4 X 2Connection Timeout Multiplier [US] +¢100
(communication error detection delay time) [0.1s]
RPI: Request Packet Interval

-At Unconnected communication
Time-out is not operating.

.
3

Inverter operation at the
communications loss action

The operation of the inverter when the
communication fault occurs can be specified.

!
]
iy

Preset speed operation
selection

The operation frequency of the inverter when the
communication fault occurs can be specified. (Only
when /[ {issetto5)

.
3
(]

Communication time-out
condition selection

Select the communication time-out condition.

™
LXn]
X
(]

Time out

0.0: Disable

0.5-60 sec.

The waiting time from the occurrence of the

network error to detection can be adjusted.

* When you are using unconnected communication
of the EtherNet/IP protocol, time-out is not

detected.
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Command data (L 00 {-C006), Monitordata (02 -L026)

The outline is indicated about the setting item of parameter [ I { — [ 05 and
[ x| I x]

CO2 ! — L0256 in Instance 102/152 and 105/155 of use. Please refer to a
communication functional description (VF-MB1: In process of creation) for details.

3.2.3.1. How to use Instance 102/152 and 105/155

Instance 102/152 and 105/155 choose a command or the monitor of the driving state by a menu of [ [J [/ {
-CO0kand D02 ! - 025 and can perform the communication that is cyclic of EtherNet/IP™ and
Modbus® TCP (ID = 255).

Example 1: Command transmitting by output Instance 102
When it runs by EtherNet/IP™ communication and wants to order you, please choose parameter FA06 (a
communication option command) for command data (£ 7/ {= ! (FA06)).

For example, please set 0xC400 in FA06 when you want to send the command from an EtherNet/IP™
option and the availability of the frequency order and a driving order. (Please refer to ”3.2.3.2”)

VF-MB1 IPE002Z EtherNet/IP Master
Output Instance 102
Parameter Value Byte | Value
£oo ! 1 (FA0B) —|—_< { 0 00
cone 1 C4
e 2
3

"C400" is set as parameter FAO6

Example 2: State monitoring by the input instance 152.
When you want to monitor the output current, set “3 (FD03)” to parameter L [1 = {.
The value of the parameter FD03 specified as 0 and 1 byte of the input instance 152 with the parameter
L 02 !isinputted.

VF-MB1 IPE0027Z EtherNet/IP Master
Input Instance 152
Parameter Value Byte | Value
Lo 3 (FDO3) « »| 0 XX
coZs I 1 XX
foc3 2
3

The value of a parameter FD03 is outputted.
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3.2.3.2. FA06 (Communication command 1)
bit Function 0 | 1 Note
Preset speed
0 operation frequencies
1 | Preset speed operation is disabled
Preset speed or preset speed operation
1 operation frequencies | frequencies (1-15) are set by
2 | specifying bits for preset speed
Preset speed operation frequencies 1-4.
2 operation frequencies | (0000: Preset speed operation OFF,
3 | 001-1111: Setting of preset speed
Preset speed operation frequencies (1-15)
3 operation frequencies
4
L = i oLt o
4 | Motor selection (1 or 2) Motor 1 Motor 2 $:2 1'2'_ s Lsettrg \6alue,-_, R
(THR 2 selection) (THR 1) (THR 2) A
| Y Y A A Y B B g Y B R |
5 PI D control Normal operation PI D off -
Acceleration/decele- . Acceleration/dec
. .| Acceleration/decel . R
ration pattern selection . eleration pattern |AD1: AL L, dE L
6 eration pattern 1 Lo CC
(1 or2) (AD1) 2 AD2: F50L, F50
(AD2 selection) (AD2)
7 | DC braking OFF Foreed DC -
braking
8 Jog run OFF Jog run -
9 Fomqrd/reverse run Forward run Reverse run -
selection
10 | Run/stop Stop Run -
11 | Coast stop command Standby Cost stop -
12 | Emergency stop OFF Emergency stop |Always enable, "E" trip
13 | Fault reset OFF Reset No data is returned from the
inverter
14 Frequgncy priority OFF Enabled ‘IE_n?'E)Jed regardless of the setting of
selection Frlld
15 Command priority OFF Enabled ‘IE_n?'E)Jed regardless of the setting of
selection Chld
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3.2.3.3. FA23 (Communication command 2)

E6581741

bit Function 0 1 Note
0 (Reserved) - - -
1 Electric power quantity OFF Reset Electric power quantity (FE76,
reset FE77) reset
2 (Reserved) - - -
3 (Reserved) - - -
4 (Reserved) - - -
5 (Reserved) - - -
6 (Reserved) - - -
7 Maximum deceleration Normal Enabled )
forced stop
o Acceleration/decele- 00: A _ _ Select aqcelgration/decgleration
ration selection 1 : ccelerat!on/decelerat!on 1 1-4 by combination of two bits..
01: Acceleration/deceleration 2 AD1: R L, dEL
9 Acceleration/decele- | 10: Acceleration/deceleration 3 AD2: FEon, Fel !
ration selection 2 AD3: F5 (o, F5 !
10 | (Reserved) - - -
11 | (Reserved) - - -
P g A ]
12 | OC stall level switch OC stall 1 ocstii2 |ocoalre o
13 | (Reserved) - - -
14 | (Reserved) - - -
15 | (Reserved) - - -

Note: Set 0 to reserved bit.
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3.2.3.4. FAQ7 (frequency reference from internal option)

Frequency reference is set up by 0.01Hz unit and the hexadecimal number.
For example, when "Frequency reference" is set up to 80Hz, since the minimum unit is 0.01Hz,
80/0.01 = 8000 = 0x1F40 (Hex.)

3.2.3.5. FA50 (Terminal output data from communication)

By setting up the data of the bit 0 - 1 of terminal output data (FA50) from communication, setting data (0
or 1) can be outputted to the output terminal.

Please select the functional number 92 - 95 as the selection (F {3 - F {3 E) of the output terminal
function before using it.

bit Qutput TB function name 0 1
W on
|| St daaen2 on
2-15 (Reserved) - -
3.2.3.6. FA51 (Analog output (FM) data from communication)
To use this function, set the FM terminal meter selection parameter (F /15 . ) to 18 (communication data
'?':Egur;)ékes it possible to send out the data specified as FM analog output data (5 5 5 {) though the FM

analog output terminal. Data can be adjusted in a range of 0 to 100.0 (resolution of 10 bit).

Please refer to "Meter setting and adjustment" Section of the VF-MB1 instruction manual for details.
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3.2.3.7. FDO1 (Inverter operating status 1 (real time))
bit Function 0 1 Note
0 Failure FL No output Under in -
progress
1 Failure Not tripped Tripped Trip status include »~ £~ 4 and
2 |Alarm No alarm Alarm issued -
3 |Under voltage (/i I F F) Normal Under voltage -
THR1: P = setting value, 1,
Motor selection (1 or 2) b, b, EHF
4 |(THR 2 selection) Motor 1 (THR1) | Motor 2(THR2) | Tmo" p'=0, £ 170, F 17 4
Fiid, R g
PID control PID control
5 | PID control off permitted prohibits i
Acceleration/deceleratio | Acceleration/dec | Acceleration/dec R
- ; . AD1: HL L, odEL
6 | n pattern selection (1 or| eleration pattern | eleration pattern AD2: ECQm ECrs
2) 1 (AD1) 2 (AD2) S AR AL
7 |DC braking OFF Forced DC i
braking
8 |Jogrun OFF Jog run -
9 |Forward / reverse run Forward run Reverse run -
10 |Run/stop Stop Run -
11 | Coast stop (ST = OFF) ST=0ON ST=0OFF -
No emergency Emergency )
12 |Emergency stop stop status stop status
Standby: Initialization
completed, not failure stop
13 | Standby ST=ON Start-up process Standby status, not alarm stop status
HOFF, L L forced stop),
ST=0ON, and RUN=ON
Standby: Initialization completed,
not failure stop status and not
14 | Standby Start-up process Standby alarm stop status (TG F F, L L
forced stop)
15 | (Undefined) - - -

Note: The bit described "Undefined" is unstable. Don't use the bit for the judgment.

3.2.3.8. FDOO (Output frequency (real time))

The current output frequency is read into 0.01Hz of units and by the hexadecimal number.
For example, when the output frequency is 80Hz, 0x1F40 (hexadecimal number) are read.

Since the minimum unit is 0.01%,

0x1F40 (Hex.) = 8000(Dec.)* 0.01 = 80 (Hz)

Also about the following parameters, these are the same as this.

- FD22 (Feedback value of PID (real ime)) ........ccccceveeviierennnnen. Unit: 0.01Hz
- FD16 (Estimated speed (real time))........cccooceveiiiiine i, Unit: 0.01Hz
- FD29 (Input power (real time))........ccoovieeeeiiiieeeee e Unit: 0.01kW
- FD30 (Output power (real time)) ........cccceeeviiieiiiieee e, Unit: 0.01kW
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3.2.3.9. FD0O3 (Output current (real time))

The output current is read into 0.01% of units and by the hexadecimal number.
For example, when the output current of the rated current 4.8A inverter is 50% (2.4A), 0x1388
(hexadecimal number) is read out.

Since the minimum unit is 0.01%,
0x1388 (Hex.) = 5000 (Dec.) * 0.01 =50 (%)
Also about the following parameters, these are the same as this.

- FDO5 (Output voltage(real time) .........ccceeeeiiiiiiiiiiieieee e Unit: 0.01% (V)
- FDO4 (Voltage at DC bus (real time) ..........cccccveviiieeiiiiieeeiieeen Unit: 0.01% (V)
= FD18 (TOIQUE) .ttt Unit: 0.01% (Nm)*
* When the motor information connected to the inverter set to the parameter (- 55 - F - {5), torque

monitor value "100%" is same as the rated torque of a motor in general.

3.2.3.10. FE35, FE36, FE37 (Monitoring of the analog input VIA, VIB, VIC)

VIA terminal board monitor: "Communication Number FE35"
VIB terminal board monitor: "Communication Number FE36"
VIC terminal board monitor: "Communication Number FE37"
These monitors can also be used as A/D converters irrespective of the inverter's control.

VIA / VIC terminal board monitor is capable of reading the data from external devices in a range of 0.01
to 100.00% (unsigned data: 0x0000 to 0x2710).

VIB terminal board monitor is capable of reading the data from external devices in a range of -100.00 to
100.00% (signed data: 0xD8FO0 to 0x2710).

If analog input mode is selected with the frequency setting mode selection parameter, however, keep in
mid that any data entered via an analog terminal is regarded as a frequency command.

3.2.3.11. FE14 (Cumulative run time)

The operated cumulative time is read by the hexadecimal number.
For example, when cumulative operation time is 18 hours, 0x12 (18 hours) is read.
0x12 (Hex.) = 18 (Dec., hour)

3.2.3.12. FE40 (Analog output (FM))

The output value of FM terminal is read.
The value range is set to 0 to 10000 (0x2710).
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3.2.3.13. FC91 (Alarm code)
Remarks
bit Function 0 1 (Code displayed on
the panel)
0 | Over-current alarm Normal Alarming L flicking
1 Inverter over load alarm Normal Alarming L flicking
2 Motor over load alarm Normal Alarming L flicking
3 | Over heat alarm Normal Alarming H flicking
4 | Over voltage alarm Normal Alarming F flicking
5 Main circuit undervoltage alarm Normal Alarming -
6 |main device overheat alarm Normal Alarming L flicking
7 Under current alarm Normal Alarming -
8 |Over-torque alarm Normal Alarming -
9 Braking resistor overload alarm Normal Alarming -
10 | Cumulative operation hours alarm Normal Alarming -
11 | Option communication alarm Normal Alarming -
12 | Serial communication alarm Normal Alarming -
13 | MOFFMS (MSrelay off or MOFF) Normal Alarming -
14 | Stop after instantaneous power off - Dec., Under stop | Referto F 35~
15 | Stop after LL continuance time - Dec., Under stop | Referto F 25 5

3.2.3.14. FDO6 (Input TB Status)
bit TB Name Function (Parameter) 0 1
0 F Input terminal function selection 1 (5 ¢ { )
1 R Input terminal function selection 2 (F { ')
2 RES Input terminal function selection 3 (- { { J)
3 S1 Input term!nal funct!on select!on 4(F 1 1Y) OFF ON
4 S2 Input terminal function selection 5 (5 { {5)
5 S3 Input terminal function selection 6 (F { I &)
6 VIB*1 Input terminal function selection 7 (5 { { 7)
7 VIA*1 Input terminal function selection 8 (F { { &)
5t0 15 (Undefined) | - - -

Note: The bit described "Undefined" is unstable. Do not use the bit for the judgment.

*1: VIA/ VIB are input terminal function when F {1 5 is logic input.

*The input terminal function is selected by each parameters.

3.2.3.15. FDO7 (Output TB Status)
bit TB Name Function (Parameter) 0 1
0 RY Output terminal function selection 1A ( ) OFF ON
1 ouT Output TB Function select 2A (F {3 OFF ON
2 FL Output TB Function select 3 (F {3 7) OFF ON
3-15 - - - -
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4.0bjects

This section contains the object specifications for all EtherNet/IP objects currently

supported by the “IPE002Z". Table 1 outlines those objects covered:

Class Code Object Class Page
Hex. Dec.

0x01 1 Identity Object 22
0x02 2 Message Router Object 24
0x04 4 Assembly Object 25
0x06 6 Connection Manager Object 26
0x28 40 | Motor Data Object 27
0x29 41 | Control Supervisor Object 28
0x2A 42 | AC/DC Drive Object 30
0x64 100 |Parameter Object 31
0x65 101 | Parameter Object 32
OxF4 244 |Port Object 33
O0xF5 245 |TCP/IP Interface Object 34
OxF6 246 |Ethernet Link Object 35

Table 1: Supported Objects

For definitions of all data types referred to in these object specifications, refer to the
ODVA EtherNet/IP™ Specifications. In general, however, the following are some of the

most prevalent types:

BOOL............... Boolean O(False) or 1(TRUE)
SINT ..o Signed Short Integer -128 to 127

INT e Integer -32768 to 32767
DINT ..o Double Integer 2% t0 2%'1

USINT .............. Unsigned Short Integer 0 to 255
UINT.....ccc Unsigned Integer 0 to 65535

UDINT .............. Unsigned Double Integer 0 to 2%%-1

STRING ........... character string (1 byte per character)
SHORT_STRING............. character string (1 byte per character,
indicator)

BYTE................ Bit string - 8-bits

WORD.............. Bit string - 16-bits

DWORD............ Bit string - 32-bits

EPATH ............. CIP path segments

-21 -
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4.1. ldentity Object (0x01)
Class code 0x01.
This object provides identification of and general information about the device.
Class Attributes
Instance [ Attribute | Access | Name Data type | Details Value

1 Get Revision UINT Revision of this object 1

2 Get Max Instances UINT Maximum instance number of an|1
object currently created in this class
level of the device.

3 Get Number of Instances UINT Number of object instances currently |1
created at this class level of the
device.

4 Get Optional attribute list STRUCT | List of optional instance attributes 0

of utilized in an object class
0 implementation.
Number of attributes UNIT Number of attribute in the optional -
attribute list.
Optional attributes ARRAY of | List of optional attribute numbers. -
UNIT

6 Get Max ID of class attributes UINT The attribute ID number of the last 7
class attribute of the class definition
implemented in the device.

7 Get Max ID of instance attribute | UINT The attribute ID number of the last 7
instance attribute of the class
definition implemented in the device.

Class Service
Service Code Service Name Description of Service
0x01 Get_Attribute All Read all attributes
0x0E Get_Attribute_Single |Read one attribute
Instance Attributes
Instance [ Attribute | Access | Name Data type | Details Value

1 Get Vendor ID UINT Identification of vendor by number 377

2 Get Device type UINT AC/DC Drive profile 2

3 Get Product code UINT Identification of a particular produce of an | 32000

individual vendor

4 Get Revision STRUCT of | Revision of the item the Identity Object

1 represents
Major Revision USINT 1
Minor Revision USINT 3

5 Get Status WORD See “Attribute 5 State Description” *

6 Get Serial number UDINT = 4 last bytes of MAC Address -

7 Get Product name SHOT_ Human readable identification 6,

STRING VF-MB1

Instance Services

Service Code Service Name Description of Service
0x01 Get_Attribute All Read all attributes
0x05 Reset Invokes the Reset for the device
0x0E Get_Attribute_Single |Read one attribute
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adapted from document [CIP] “THE CIP NETWORKS LIBRARY”

Bit Called Definition
TRUE indicates the device (or an object within the device) has an owner.
Within the Master/Slave paradigm the setting of this bit means that the
0 Owned Predefined Master/Slave Connection Set has been allocated to a master.
Outside the Master/Slave paradigm the meaning of this bit is TBD.
- unused
1 - Reserved, shall be 0
TRUE indicates the application of the device has been configured to do
2 Configured. something different than the “out—of-box” default. This shall not include
configuration of the communications.
3 - Reserved, shall be 0
0 Self-Testing or unknown
1 Firmware update in progress
2 At least one faulted 1/0O connection
3 No I/0 connections established
4.7 Extended Device 4 Non-Volatile configuration bad
Status 5 Major Fault — either bit 10 or bit 11 is true (1)
6 At least one 1/O connection in run mode
7 At least one I/O connection established, all in idle mode
8 Reserved, shall be 0
9-15 Vendor/Product specific 2 unused
Minor Recoverable TRUE indicates the device detected a problem with it_self, whic_h is thought to
8 Fault be recoverable. The problem does not cause the device to go into one of the
faulted states.
Minor TRUE indicates the device detected a problem with itself, which is thought to
9 Unrecoverable be unrecoverable. The problem does not cause the device to go into one of
Fault. the faulted states.
10 Major Recoverable | TRUE indicates the device detected a problem with itself, which caused the
Fault. device to go into the “Major Recoverable Fault” state.
11 Major TRUE indicates the device detected a problem with itself, which caused the
Unrecoverable Fault | device to go into the “Major Unrecoverable Fault” state.
12-15 - Reserved, shall be 0
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4.2. Message Router Object (0x02)

Class code 0x02.
The Message Router Object provides a messaging connection point through which a
Client may address a service to any object class or instance residing in the physical

device.
Class Attributes
Instance [ Attribute | Access [ Name Data type | Details Value

1 Get Revision UINT Revision of this object 1

2 Get Max Instances UINT Maximum instance number of an|1
object currently created in this class
level of the device.

3 Get Number of Instances UINT Number of object instances currently | 1
created at this class level of the
device.

4 Get Optional attribute list STRUCT | List of optional instance attributes 2

of utilized in an object class
0 implementation.
Number of attributes UNIT Number of attribute in the optional 2
attribute list.
Optional attributes ARRAY of | List of optional attribute numbers. 3
UNIT

6 Get Max ID of class attributes UINT The attribute ID number of the last 7
class attribute of the class definition
implemented in the device.

7 Get Max ID of instance attribute | UINT The attribute ID number of the last 3
instance attribute of the class
definition implemented in the device.

Class Service
Service Code Service Name Description of Service
0x0E Get_Attribute Single |Read one attribute
Instance Attribute
Instance [ Attribute | Access | Name Data type | Details Value
2 Get Number of Available | UNIT Maximum number of connections 16
1 supported

3 Get Number active UNIT Number of connections currently used | 0

by system components

Instance Services

Service Code

Service Name

Description of Service

0x0E

Get_Attribute Single

Read one attribute
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4.3. Assembly Object (0x04)

Class code 0x04.

The Assembly Object binds attributes of multiple objects, which allows data to or from each object to
be sent or received over a single connection. Assembly objects can be used to bind input data or
output data. The terms "input” and "output” are defined from the network’s point of view. An input will
produce data on the network and an output will consume data from the network

Class Attributes

Instance Attribute ID | Access | Name Data type | Value [ Details
1 Get Revision UINT 2
2 Get Max Instances UINT 199
0 3 Get Number of Instances UINT 13
6 Get Max ID of class attributes UINT 7
7 Get Max ID of instance attribute | UINT 4

Class Service

Service Code Service Name

Description of Service

0x0E Get_Attribute Single |Read one attribute

Instance Attribute

Instance Attribute ID | Access | Name Details

See below |3 Get/Set* | Data Settable Only on Output Assembly.
See below

See below |4 Get Size Number of bytes in Attribute 3.

Output Assembly :

Instance | Type Size Page
20 CIP basic speed control output 2 words (4 bytes) 40
21 CIP extended speed control output 2 words (4 bytes) 41
100 Native drive output 2 to 8 words (4 to 16 bytes) 42
101 Native drive output 4 words (8 bytes) 44
102 Native drive output 6 words (12 bytes) 46
105 TOSHIBA specific output 9 words (18 bytes) 47
Input Assembly :

Instance | Type Size Page
70 CIP basic speed control input 2 words (4 bytes) 40
71 CIP extended speed control input 2 words (4 bytes) 41
150 Native drive input 2 to 8 words (4 to 16 bytes) 42
151 Native drive input 4 words (8 bytes) 44
152 Native drive input 6 words (12 bytes) 46
155 TOSHIBA specific output 9 words (18 bytes) 47

Instance Services

Service Code Service Name Description of Service
0x0E Get_Attribute Single |Read one attribute
0x10 Set_Attribute Single |Write one attribute
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4.4,

Connection Manager Object (0x06)

Class code 0x06.
Use this object for connection and
connections across multiple subnets.

Class Attributes

connectionless communications,

including establishing

Instance [ Attribute | Access | Name Data type | Details Value

1 Get Revision UINT Revision of this object 1

2 Get Max Instances UINT Maximum instance number of an|1
object currently created in this class
level of the device.

3 Get Number of Instances UINT Number of object instances currently |1
created at this class level of the
device.

4 Get Optional attribute list STRUCT | List of optional instance attributes -

of utilized in an object class
implementation.
0 Number of attributes UNIT Number of attribute in the optional 8
attribute list.
Optional attributes ARRAY of | List of optional attribute numbers. 1,2,
UNIT 3,4,
5,6,
7,8

6 Get Max ID of class attributes UINT The attribute ID number of the last 7
class attribute of the class definition
implemented in the device.

7 Get Max ID of instance attribute | UINT The attribute ID number of the last 8
instance attribute of the class
definition implemented in the device.

Class Services
Service Code Service Name Description of Service
0x0E Get_Attribute_Single |Read one attribute
Instance 1 Attribute
Instance Attribute ID | Access | Name Data type | Details

1 Get Open Requests UINT Number of Forward Open service
requests received.

2 Get Open Format Rejects UINT Number of Forward Open service
requests which were rejected due to bad
format.

3 Get Open Resources Rejects UINT Number of Forward Open service
requests which were rejected due to
lack of resources.

4 Get Open Other Rejects UINT Number of Forward Open service
requests which were rejected for
reasons other than bad format or lack of

1 resources.

5 Get Close Requests UINT Number of Forward Close service
requests received.

6 Get Close Format Requests UINT Number of Forward Close service
requests which were rejected due to bad
format.

7 Get Close Other Requests UINT Number of Forward Close service
requests which were rejected for
reasons other than bad format.

8 Get Connection Timeouts UINT Total number of connection timeouts
that have occurred in connections
controlled by this Connection Manager

Instance Services

Service Code Service Name Description of Service
0x0E Get_Attribute Single |Read one attribute
Ox4E Forward Close Closes a connection
0x54 Forward Open Opens a connection, maximum data size is 511 bytes
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4.5. Motor Data Object (0x28)

Class code 0x28.

This object serves as a database for motor parameters.

Class Attributes available

Instance Attribute ID | Access | Name Data type | Value
1 Get Revision UINT 1
2 Get Max Instances UINT 1

0 3 Get Number of Instances UINT 1

6 Get Max ID of class attributes UINT 7
7 Get Max ID of instance attribute | UINT 15

Class Services

Service Code Service Name Description of Service
0x0E Get_Attribute_Single |Read one attribute

Instance 1 Attribute available

Instance Attribute ID | Access | Name Data type Details
1 Get AttrNb UINT Number of attributes supported
2 Get AttrList Array of List of attributes supported
USINT 1,2,3,6,7,8,9,12,15
3 Get MotorType USINT 7
Squirrel Cage Induction Motor
6 Get/Set | RatedCurrent UINT Motor Rated Current (F 4 {5)
1 7 Get/Set | RatedVoltage UINT Motor Rated Volt (ws i )
8 Get/Set | RatedPower UDINT Motor rated Power (F 40 5)
9 Get/Set | RatedFreq UINT Motor Base Freq (. 1. )
12 Get PoleCount UINT Motor pole number
(F B 5 5(number of motor pole
pair) X 2)
15 Get/Set | BaseSpeed UINT Motor Base Speed (F 45 ! 7)

Instance Services

Service Code Service Name Description of Service
0x0E Get_Attribute Single |Read one attribute
0x10 Set_Attribute Single |Write one attribute
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4.6. Control Supervisor Object (0x29)

Class code 0x29.

This object models all the management functions for devices within the “Hierarchy of Motor Control
Devices”. The behavior of motor control devices is described by the State Transition Diagram.

Class Attributes available

Instance Attribute ID | Access | Name Data type | Value
1 Get Revision UINT 1
2 Get Max Instances UINT 1
0 3 Get Number of Instances UINT 1
6 Get Max ID of class attributes | UINT 7
7 Get Max ID of instance attribute | UINT 15
Class Services
Service Code Service Name Description of Service
0x0E Get_Attribute Single |Read one attribute
Instance 1 Attribute available
Instance Attribute ID | Access [ Name Data type Details
1 Get Number of attributes | UINT Number of attributes supported
2 Get AttrList List of USINT | List of attributes supported
3 Get/Set |Run 1 BOOL Refer to "4.6.1 Run/Stop Event Matrix."
00 = Stop
01 = Run (On edge)
4 Get/Set | Run 2 BOOL Refer to "4.6.1 Run/Stop Event Matrix."
00 = Stop
01 = Run (On edge)
5 Get/Set | NetCtrl BOOL Request Run/Stop control to be local or
from network.
0 = Local Control(default)
1 = Network Control
Note that the actual status of Run/Stop control
is reflected in attribute 15, CtrIFromNet.
6 Get State USINT Refer to "4.6.2 State of the drive."
7 Get Running 1 BOOL 1 = (Enabled and Run1) or
1 (Stopping and Running1) or
(Fault Stop and Running1)
0 = Other state
8 Get Running 2 BOOL 1 = (Enabled and Run2) or
(Stopping and Running2) or
(Fault Stop and Running2)
0 = Other state
9 Get Ready BOOL 1 = Ready or Enabled or Stopping
0 = Other state
10 Get Faulted BOOL 1 = Fault Occurred (latched)
0 = No Faults present
11 Get Warning BOOL 1 = Warning (not latched)
0 = No Warnings present
12 Get/Set | FaultRst BOOL 0->1 = Fault Reset
0 = No action
15 Get CtrIFromNet BOOL Status of Run/Stop control source.
0 = Control is local
1 = Control is from network

Instance Services

Service Code

Service Name

Description of Service

0x05 Reset Resets the drive to the start-up state.
0x0E Get_Attribute_Single |Read one attribute
0x10 Set_Attribute_Single |Write one attribute
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4.6.1. Run/Stop Event Matrix

Runl Run2 Trigger Event Run Type
0 0 Stop No Action
0->1 0 Run Run1
0 0->1 Run Run2
0->1 0->1 No Action No Action
1 1 No Action No Action
1->0 1 Run Run2
1 1->0 Run Run1

4.6.2. State of the drive

The Control Supervisor class State attribute (Att. ID= 6) shows state of the drive.

1 (=BN: 00000001): Startup

2 (=BN: 00000010): Not ready
3 (=BN: 00000011): Ready

4 (=BN: 00000100): Enabled

5 (=BN: 00000101): Stopping
6 (=BN: 00000110): Fault Stop
7 (=BN: 00000111): Faulted

4.6.3. Control Supervisor State Transition Diagram

Non-Existent [€—— Switch Off
Switch On Fault Detected Main Power Off
Reset ———> Startup Faulted
Initialization Complete Fault Reset Fault_Stop
Not_Ready Fault Detected Complete
Main Power On Main Power Off
Ready
gttg)rzplete Fault_Stop
Fault
U Stopping Detected
Stop
Enabled
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4.7. AC/DC Drive Object (0x2A)

Class code 0x2A.

This object models the functions specific to an AC or DC Drive. e.g. speed ramp, torque control etc.

Class Attributes available

Instance Attribute ID | Access | Name Data type | Value
1 Get Revision UINT 1
2 Get Max Instances UINT 1

0 3 Get Number of Instances UINT 1

6 Get Max ID of class attributes UINT 7
7 Get Max ID of instance attribute [ UINT 46

Class Services

Service Code Service Name Description of Service
0x0E Get_Attribute_Single Read one attribute

Instance 1 Attribute available

Instance Attribute ID | Access [ Name Data type | Details Value or Unit
1 Get NumAttr USINT Number of Attributes supported |19
2 Get Attrbutes Array  of | List of Attributes supported 1,2,3,4,6,7,
USINT 8,9, 10, 11,
15, 18,19, 20,
21, 26, 28, 29,
46
3 Get AtReference BOOL 1 = Drive actual at reference -
4 Get/Set | NetRef BOOL Requests torque and speed |-
reference to be local or from the
network.
0 = Set Reference not DN
Control
1 = Set Reference at DN
Control
6 Get Drive mode USINT Drive Mode -
1 7 Get SpeedActual INT Actual Speed rpm
8 Get/Set | SpeedRef * INT Reference Speed rpm
9 Get CurrentActual UINT Drive Current 0.1A
10 Get/Set | CurrentLimit UINT Drive Current Limit 0.1A
11 Get Torque Actual UINT Drive Actual Torque Nm
15 Get PowerActual UINT Drive Power W
18 Get/Set | AccelTime UINT Drive Acceleration ms
19 Get/Set | DecelTime UINT Drive Deceleration ms
20 Get/Set | LowSpdLimit UINT Drive minimum speed rpm
21 Get/Set | HighSpdLimit UINT Drive maximum speed rpm
26 Get/Set | Power scaling UINT Power scaling factor 0
28 Get/Set | Time scaling UINT Time scaling factor 0
29 Get RefFromNet BOOL Status of speed reference -
O=Local speed reference
1=Network speed reference
46 Get HoursOn UDINT Number of hours h

* The output frequency of the drive follows F A though the frequency of = H or more can be written.

Instance Services

Service Code Service Name Description of Service
0x0E Get_Attribute_Single Read one attribute
0x10 Set_Attribute_Single Write one attribute
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4.8. Parameter Objects (0x64)

Class code 0x64. This object provides VF-MB1’s Parameter access.

Range Address accessed:

Input Instance

Real Logical address in Drive accessed

0x4000-0x4FFF

0x0000-0xOFFF

0x7000-0x7FFF

0xFO00-OxFFFF

Class Attributes available

Instance Attribute ID | Access | Name Data type | Value
1 Get Revision UINT 1
2 Get Max Instances UINT 32767
0 3 Get Number of Instances UINT 8190
6 Get Max ID of class attributes UINT 7
7 Get Max ID of instance attribute | UINT 3

Class Services

Service Code

Service Name

Description of Service

0x0E

Get_Attribute_Single

Read one attribute

Instance 1 Attribute available

Instance Attribute ID | Access | Name Data type | Details
See below |3 Get/Set | parameter UINT Parameter corresponding to the
Instance address

Instance Services

Service Code

Service Name

Description of Service

0x0E

Get_Attribute Single

Read one attribute

0x10

Set_Attribute Single

Write one attribute

Attribute ID of all parameters are 3. Moreover, about the instance ID of each parameter, it
becomes "parameter communication number + 0x4000".

In the case of the parameter from which a communication number begins in "F", it
becomes "parameter communication number - 0x8000 (same as bit15 set to 0)".

About the details of the contents of a parameter, please refer to a VF-MB1 instructions
manual (E6581697).

Example 1.

In case of Basic parameter “ /i [ o

“I" 114 - Command mode selection”,

Communication No: 0003 -> Instance ID: 4003

Example 2.

In case of Extended parameter “F268 - Updown frequency default value”,
Communication No: 0268 -> Instance ID: 4268

Example 3.

In case of Monitor parameter “FEO3 - Output current”,
Communication No: FEO3 -> Instance ID: 7EO03

* Monitor parameter can access "Get" only.

For example, when "Acc. time" is set to 5 sec., since the minimum unit is 0.1s,
5/0.1 =50 = 0x0032 (Hex.)
Since the communication number of " Acc. time" is "0009", it writes "0x0032" in instance

ID "4009."

Moreover, when the "highest frequency" is read, "0x1F40" is read.
0x1F40 = 8000 (Dec.)

Since the minimum unit is 0.01Hz,
8000 * 0.01 = 80Hz
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4.9. Parameter Objects (0x65)

Class code 0x65. This object provides VF-MB1’s Parameter access.

Range Address accessed:

Input Instance

Real Logical address in Drive accessed

0x0001-OxFFFF

0x0001-0xFFFF

* Refer to "Class Attributes" when the instance is 0.

* If you want to access the H !/ !, please use the "Application Objects (64 hex)."

Class Attributes available

Instance Attribute ID | Access | Name Data type | Value
1 Get Revision UINT 1
2 Get Max Instances UINT 65535
0 3 Get Number of Instances UINT 65535
6 Get Max ID of class attributes UINT 7
7 Get Max ID of instance attribute | UINT 3

Class Services

Service Code

Service Name

Description of Service

0x0E

Get_Attribute Single

Read one attribute

Instance 1 Attribute available

Instance Attribute ID | Access | Name Data type | Details
See below |3 Get/Set | parameter UINT Parameter corresponding to the
Instance address

Instance Services

Service Code

Service Name

Description of Service

Ox0E

Get_Attribute_Single

Read one attribute

0x10

Set_Attribute_Single

Write one attribute

Attribute ID of all parameters are 3. Moreover, about the instance ID of each parameter, it
becomes "parameter communication number".
About the details of the contents of a parameter, please refer to a VF-MB1 instructions
manual (E6581697).

Example 1:

When "ACC. time" is set to 5 s, since the minimum unit is 0.1s,

5/0.1 = 50 = 0x0032 (Hex.)

Since the communication umber of "Acc. time" is "0009", it writes "0x0032" is instance ID

"0009."
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4.10. Port Object (0xF4)

Class code OxF4.
The Port Object enumerates the CIP ports present on the device. One instance exists for

each CIP port.
Class Attributes available
Instance Attribute ID | Access | Name Data type | Value Details
1 Get Revision UINT 1
2 Get Max Instances UINT 1
3 Get Number of Instances UINT 1
6 Get Max ID of class attributes UINT 9
7 Get Max ID of instance attribute | UINT 7
8 Get Entry Port UINT 1 Returns the instance of the

0 Port Object that describes
the port through which this
request entered the device.

9 Get All Ports STRUCT | 0x00000 | Array of structures
of 0000000 | containing instance
Port Type | 0200 attributes 1 and 2 from
Port each instance.
Number

Class Services

Service Code Service Name Description of Service
0x01 Get_Attribute All Read all attributes
O0x0E Get_Attribute Single Read one attribute

Instance 1 Attribute available

Instance Attribute ID | Access | Name Data type Details
1 Get Port Type UINT Enumerate the type of port. (0 = TCP/IP)
2 Get Port Number UINT CIP port associated with this port (identify

each communication port).
Value ‘1’ is reserved.

3 Get Link Object STRUCT of: Identify Object attached to this port.
1 UINT For Ethernet/IP, this path corresponds to
Padded EPATH | TCP/IP Interface object.

4 Get Port Name SHORT_STRING | String which names the port.
11, EtherNet/IP

7 Get Node address Padded EPATH | Node number of this device on port. The
range within this data type is restricted to a
Port Segment.

Instance Services

Service Code Service Name Description of Service
0x01 Get_Attribute All Read all attributes
0x0E Get_Attribute_Single Read one attribute
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4.11. TCP/IP interface (OxF5)

Class code OxF5.
The TCP/IP Interface Object provides the mechanism to configure a device’s TCP/IP network
interface.

Class Attributes available

Instance Attribute ID | Access | Name Data type | Value
1 Get Revision UINT 1
2 Get Max Instances UINT 1
3 Get Number of Instances UINT 1
0 4 Get Optional attribute list STRUCT |2
of 8,9
5 Get Optional service list UNIT 0
6 Get Max ID of class attributes UINT 7
7 Get Max ID of instance attribute | UINT 9
Class Services
Service Code Service Name Description of Service
0x01 Get_Attribute All Read all attributes
0x0E Get_Attribute Single Read one attribute

Instance 1 Attribute available

Instance Attribute ID | Access | Name Data type | Details
1 Get Status DWORD 0 = The Interface Configuration attribute has not
1 been configured.

1 = The Interface Configuration attribute contains
valid configuration.

2 Get Configuration DWORD Bit 0 = 1 (TRUE) shall indicate the device is
capability capable of obtaining its network configuration via
BOOTP.

Bit 1 = 1 (TRUE) shall indicate the device is
capable of resolving host names by querying a
DNS server.

Bit 2 = 1 (TRUE) shall indicate the device is
capable of obtaining its network configuration via
DHCP.

Bit 3 = 1 (TRUE) shall indicate the device is
capable of sending its host name in the DHCP
request.

Bit 4 = 1 (TRUE) shall indicate the Interface
Configuration attribute is settable.

Bit 5-31 : reserved

3 Get/Set | Configuration DWORD Bits 0-3 Start-up configuration

control 0 = The device shall use the interface
configuration values

previously stored.

1 = The device shall obtain its interface
configuration values

via BOOTP.

2 = The device shall obtain its interface
configuration values

via DHCP upon start-up.

3-15 = Reserved for future use.

Bit 4 = 1 (TRUE), the device shall resolve host
names by querying a DNS server.

Bit 5-31 : reserved

4 Get Physical Link STRUCT Path Size
Object of Path: Logical segments identifying the physical
UINT link object

EPATH Example [20][F6][24][01] : [20] = 8 bit class
segment type; [F6] = Ethernet Link Object class;
[24] = 8 bit instance segment type; [01] =
instance 1.
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Instance Attribute ID | Access | Name Data type | Details
5 Get/Set ICr1terface . STRUCT TCP/IP network interface configuration
onfiguration of.
IP Address UDINT IP address (0 : no address configured)
Network Mask UDINT Network Mask (0 : no Network mask configured)
Gateway Address | UDINT Gateway address (0 : no address configured)
Name Server UDINT
Name server address
(0 : no address configured)
1 Name Server 2 UDINT Name server address 2
(0 : no address configured)
Domain Name STRING Domain Name
6 Get/Set | Host Name STRING Reads or writes the name of Drive*
8 Get/Set | TTL value USINT TTL value for EtherNet/IP multicast packets.
9 Get/Set | Mcast Config ng RUCT IP Multicast address configuration
Alloc Config USINT 0 - Use default allocation algorithm to generate
multicast addresses.
1 — Multicast addresses shall be allocated
according to the values in Num Mcast and
Mcast Start Address.
Reserved USINT Shall be 0.
Num Mcast UINT Number of multicast addressees to allocate for
EtherNet/IP.
Mcast Start Addr | UDINT Starting multicast address from which to begin
allocation.
*Only 16 characters in 64 characters can be set in the inverter.
Instance Services
Service Code Service Name Description of Service
0x01 Get_Attribute All Read all attributes
0x0E Get_Attribute_Single Read one attribute
0x10 Set_Attribute_Single Write one attribute
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4.12. Ethernet link (OxF6)

Class code OxF6:

The Ethernet Link Object maintains link-specific counters and status information for a
IEEE 802.3 communications interface.

Class Attributes available

Instance Attribute ID | Access | Name Data type | Value
1 Get Revision UINT 3
2 Get Max Instances UINT 2
0 3 Get Number of Instances UINT 2
6 Get Max ID of class attributes UINT 7
7 Get Max ID of instance attribute | UINT 10

Class Services

Service Code Service Name

Description of Service

0x01 Get_Attribute_All

Read all attributes

0x0E Get_Attribute_Single

Read one attribute

Instance 1 Attribute available

Instance Attribute ID | Access | Name

Data type

Details

1 Get

Interface Speed

UDINT

Interface speed currently in use
0 : indeterminate (Auto baudrate)
10: 10Mbps

100: 100Mbps

2 Get

Interface Flags

DWORD

Bit O : Link Status Indicates whether or not the
Ethernet 802.3 communications interface
is connected to an active network. 0
indicates an inactive link; 1 indicates an
active link.

Bit 1 : Half/Full Duplex Indicates the duplex
mode currently in use. O indicates the
interface is running half duplex; 1 indicates
full duplex.

Bit 2-4 : Negotiation Status

0 = Auto-negotiation in progress.

1 = Auto-negotiation and speed
detection failed.

2 = Auto negotiation failed but detected
speed. Duplex was defaulted.

3 = Successfully negotiated speed and
duplex.

4 = Auto-negotiation not attempted.
Forced speed and duplex.

Bit 5 : Manual Setting Requires Reset. 0
indicates the interface can activate
changes to link parameters
(auto-negotiate, duplex mode, interface
speed) automatically. 1 indicates the
device requires a Reset service be issued
to its Identity Object in order for the
changes to take effect.

Bit 6: Local Hardware Fault.

0 indicates the interface detects no local
hardware fault

1 indicates a local hardware fault is
detected. The meaning of this is
product-specific.

Bit 7-31 Reserved Shall be set to zero

3 Get

Physical Address

ARRAY
of 6
USINTs

MAC layer address

4 Get

Interface Counters

STRUCT
of:

In Octets

UDINT

Octets received on the interface

In Ucast Packets

UDINT

Unicast packets received on the interface
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Instance Attribute ID | Access | Name Data type | Details
4 Get In NUcast Packets | UDINT Non-unicast packets received
In Discards UDINT Inbound packets received on the interface but
discarded
In Errors UDINT Inbound packets that contain errors (does not
include In Discards)
In Unknown Protos | UDINT Inbound packets with unknown protocol
Out Octets UDINT Octets sent on the interface
Out Ucast Packets | UDINT Unicast packets sent on the interface
Out NUcast | UDINT Non-unicast packets sent on the interface
Packets
Out Discards UDINT Qutbound packets discarded
Out Errors UDINT Outbound packets that contain errors
1 5 Get Media Counters STRUCT . .
of: Media-specific counters
Alignment Errors UDINT Frames received that are not an integral number
of octets in length
FCS Errors UDINT Frames received that do not pass the FCS
check
Single Collisions UDINT Successfully transmitted frames which
experienced exactly one collision
Multiple Collisions | UDINT Successfully transmitted frames which
experienced more than one collision
SQE Test Errors UDINT Number of times SQE test error message is
generated
Deferred UDINT Frames for which first transmission attempt is
Transmissions delayed because the medium is busy
Late Collisions UDINT Number of times a collision is detected later than
512 bit times into the transmission of a packet
Excessive UDINT Frames for which transmission fails due to
Collisions excessive collisions
MAC Transmit UDINT Frames for which transmission fails due to an
Errors internal MAC sublayer transmit error
Carrier Sense UDINT Times that the carrier sense condition was lost
Errors or never asserted when attempting to transmit a
frame
Frame Too Long UDINT Frames received that exceed the maximum
permitted frame size
MAC Receive | UDINT Frames for which reception on an interface fails
Errors due to an internal MAC sublayer receive error
6 Set Interface Control STRUCT Coni . C
of. onfiguration for physical interface
Control Bits WORD Interface Control Bits
Forced Interface UINT Speed at which the interface shall be forced to
Speed operate
7 Get Interface Type USINT Type of interface: twisted pair, fiber, internal, etc.
10 Get Interface Label SHORT_ | Human readable identification
STRING |4, Left
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Instance 2 Attribute available

Instance Attribute ID | Access | Name Data type | Details
1 Get Interface Speed UDINT Interface speed currently in use
0 : indeterminate (Auto baudrate)
10: 10Mbps
100: 100Mbps
2 Get Interface Flags DWORD | Bit 0 : Link Status Indicates whether or not the

Ethernet 802.3 communications interface
is connected to an active network. 0
indicates an inactive link; 1 indicates an
active link.

Bit 1 : Half/Full Duplex Indicates the duplex

mode currently in use. 0 indicates the

interface is running half duplex; 1 indicates
full duplex.

Bit 2-4 : Negotiation Status

0 = Auto-negotiation in progress.

1 = Auto-negotiation and speed
detection failed.

2 = Auto negotiation failed but detected
speed. Duplex was defaulted.

3 = Successfully negotiated speed and
duplex.

4 = Auto-negotiation not attempted.
Forced speed and duplex.

Bit 5 : Manual Setting Requires Reset. 0
indicates the interface can activate
changes to link parameters
(auto-negotiate, duplex mode, interface
speed) automatically. 1 indicates the
device requires a Reset service be issued
to its Identity Object in order for the
changes to take effect.

Bit 6: Local Hardware Fault.

0 indicates the interface detects no local
hardware fault

1 indicates a local hardware fault is
detected. The meaning of this is
product-specific.

Bit 7-31 Reserved Shall be set to zero

3 Get Physical Address ARRAY
of 6 MAC layer address
USINTs
6 Get/Set | Interface Control ifTRUCT Configuration for physical interface
Control Bits WORD Interface Control Bits
Forced Interface UINT Speed at which the interface shall be forced to
Speed operate
7 Get Interface Type USINT Type of interface: twisted pair, fiber, internal, etc.
10 Get Interface Label SHORT_ | Human readable identification

STRING |5, Right

Instance Services

Service Code Service Name Description of Service
0x01 Get_Attribute All Read all attributes
0x0E Get_Attribute_Single Read one attribute
0x10 Set_Attribute_Single Write one attribute
0x4C Get_and_Clear Gets then clears the specified attribute
(Interface Counters or Media Counters).
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5. Configuration of the assemblies

5.1. List of Assembly Object Instance

Output Instance

Instance name Number (Hex) |Size

CIP basic speed control output 20 (0x14) 2 words (4 bytes)

CIP extended speed control output 21 (0x15) 2 words (4 bytes)

Native drive output 100 (Ox64) |2 to 8 words (4 to 16 bytes)
Native drive output 101 (0x65) |4 words (8 bytes)

Native drive output 102 (0x66) |6 words (12 bytes)
TOSHIBA specific output 105 (0x69) |9 words (18 bytes)

Input Instance

Instance name Number (Hex) |Size

CIP basic speed control input 70 (0x46) 2 words (4 bytes)

CIP extended speed control input 71 (0x47) 2 words (4 bytes)

Native drive input 150 (0x96) |2 to 8 words (4 to 16 bytes)
Native drive input 151 (97 hex) |4 words (8 bytes)

Native drive input 152 (98 hex) |6 words (12 bytes)
TOSHIBA specific input 155 (9B hex) |9 words (18 bytes)
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5.1.1. Instance 20: CIP basic speed control output
Instance 20 mapping
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 - - - - - Fault reset - Run Fwd
1 -
2 Drive Speed Reference min”’ (Low byte) *
3 Drive Speed Reference min™’ (High byte) *
5.1.2. Instance 70: CIP basic speed control input
Instance 70 mapping
Byte Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
Running1*
0 - - - - - (Fwd) - Faulted
1 -
2 Drive Actual Speed min”’ (Low byte)
3 Drive Actual Speed min™' (High byte)
* Running1 means "Running Forward."
Examples of Instance 20/70
(1) Stop
Instance Byte |15 14 13:12:11 10. 9 8|7 6 5 4:3:2 1 0 Hex.
Output Instance 20 ;g 0/0/0OJO0O/0O0O/0|lO/O|O]JO|/O|/0O|O]O|0O] O] 0Ox0000
Inbut Instance 70 1,0 0/0/0OlO0O/0O0O/0|lO/O|O]JO|/O|/0O|O]O|0O] O] 0Ox0000
P 3,2 0/0/0fO/0O/O0fO/0O]OJOJO|/0O|O]O|0O]O0O] 0Ox0000
(2) Forward running 1800 rpm **
Instance Byte |15114:13i12i11:10:9i8|7 65 4:i13:i2i1:i0 Hex.
1,0 0:0:0:0:0:0:0:0{0:0:0:0:0:0:0:1| 0Ox0001
Output Instance 20 3,2 |o/oo 0olo/1.1/1/0 0.0 0. 1.0.0 0] 0x0708
Inout Instance 70 1,0 0:0:0:0:0:0:0:0/0:0:0:0:0:1:0:0] Ox0004
P 3,2 0:0:0:0:0:1:1:2/0:0:0:0:1:0:0:0] Ox0708
(3) Fault reset *** R
Instance Byte |15 14 13 12 11.10 9 8 Hex.
Output Instance 20 ;g 0 0 0 0 0 0 0x0004

** Drive Reference Speed is set up number of rotations by the hexadecimal number.
For example, when "Frequency reference" is set up to 1800 min™":
1800 = 0x0708 (Hex.)

*** Fault reset works only 1 time when 0 -> 1.
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5.1.3. Instance 21: CIP extended speed control output

Instance 21 mapping

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
* * Run Run
0 - NetRef NetCirl - - Fault reset Rev Fwd
1 -
2 Drive Reference Speed min”’ (Low byte)
3 Drive Reference Speed min”’ (High byte)
* Bit 5 and 6 of the instance 21 byte 0 are defined as follows.
Bit 5 (Net Ctrl)................. When “1” is set, bits 0 (Run forward) and 1 (Run reverse) of byte 0 are enabled.
When “0” is set, Run/Stop is according to setup of the parameter /77 .
Bit 6 (Net Ref)................. When “1” is set, bytes 2 and 3 are enabled. When “0” is set, Drive Reference

Speed is according to setup of the parameter F /70 .

5.1.4. Instance 71: CIP extended speed control input

Instance 71 mapping

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
At Ref From Ctrl From Running2 Running1 .
0 Reference ** Net ** Net ** Ready (Rev)g (Fwd)g Warning Faulted
1 Drive Status ***)
2 Drive Reference Speed min™' (Low byte)
3 Drive Reference Speed min™ (High byte)
** Bit 5, 6, and 7 of the instance 71 byte 0 are defined as follows.
Bit 5 (Ctrl from Net).............. When RUN/STOP command from EtherNet/IP is enabled, “1” is set.
Bit 6 (Ref from Net).............. When frequency command from EtherNet/IP is enabled, “1” is set.
Bit 7 (At reference) .............. When output frequency becomes the same as frequency command, “1” is set.

*** Drive Status is same as the Control Supervisor class State attribute (refer to section 4.6.2).

B Examples of Instance 21/71

(1) Stop
Instance Byte |15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0 Hex.
Output Instance 21 ; (2) o/jo0/0/0|0|0O|0O|O|O|O/O]0O|O|O]O0O]|O0O]| O0Ox0000
Inout Instance 71 1,0 o/0/0/0|O0|0Of2|2]|0]0|0]|2|0f0]0]0]| 0x0310
P 3,2 0/0/o0OJO0J0O]O|O|O]|OfJO|/O]0O|/O]O]O]|O]| o0Ox0000
(2) Forward running 1800 min™
Instance Byte |15 14 13:12-11.10.9 8|7 6 5 4 3:2:1:0 Hex.
1,0 0:0:0:0:0:0:0:0/]0:2:2:0:0:0:0:1 0x0061
Output Instance 21
3,2 0:0:0:0:0:1:1:2/]0:0:0:0:1:0:0:0 0x0708
Inbut Instance 71 1,0 0:0:0:0:0:1:0:0]1:2:12:1:0:12:0:0 0x04F4
P 3,2 0:0:0:0:0:1:1:2/]0:0:0:0:1:0:0:0 0x0708
(3) Fault reset * , - ,
Instance Byte |15 14 13.12:11.10. 9 8|7 6 5 4 .3 2 1.0 Hex.
Output Instance 21 ;(2) 050505050505050 0§0§0§0§0§1§0§0 0x0004

* Fault reset works only 1 time when 0 -> 1.
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5.1.5. Instance 100 : Native drive output
Instance 100 mapping
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
. ACC1/ Preset Preset Preset Preset
0 DC braking ACC2 Pl off THR2 Speed4 Speed3 Speed2 Speed1
. N . Emergency Free run Forward/
1 Net Ctrl Net Ref Reset trip stop (ST) Run/stop Reverse Jog
2 Drive Reference Speed Hz (Low byte) **
3 Drive Reference Speed Hz (High byte) **

* Bit 6 and 7 of the instance 100 byte 1 are defined as follows.

Bit 7 (Net Ctrl)

Bit 6 (Net Ref)

** Drive Reference Speed is set up by 0.01Hz unit and the hexadecimal number.

For example, when "Frequency reference" is set up to 60Hz, since the minimum unit is 0.01Hz,

60/0.01 =6000 = 0x1770 (Hex.)

I W
Lo .

When “1” is set, all commands of byte 0 and 1 are enabled. When “0” is set,
each commands is according to setup of the parameter
When “1” is set, bytes 2 and 3 are enabled. When “0” is set, Drive Reference

Speed is according to setup of the parameter F /70 .

5.1.6. Instance 150 : Native drive input
Instance 150 mapping
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
THR 2
0 | DC braking ACC2 PI (uF? - /gl_f\‘ljl\/’l EMG FL
FEHD) (FLED)
READY READY
. . Emergency Free run Forward /
1 - without with sto (ST) Run/Stop Reverse Jog
ST/RUN | ST/RUN P
2 Drive Actual Speed Hz (Low byte)
3 Drive Actual Speed Hz (High byte)
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B Examples of Instance 100/150

@ Stop
Instance Byte 15:14:13:12:11:10:9:8|7 65 4:3:2:1:0 Hex.
Output Instance 100 :132 0:0:0:0:0:0:0:0{0:0:0:0:0:0:0:01 0Ox0000
Inout Instance 150 1,0 0:12:0:0:12:0:0:0{0:0:0:0:0:0:0:01] 0Ox4800
P 3,2 0:0:0:0:0:0:0:0{0:0:0:0:0:0:0:01 0Ox0000
@ Forward running 60Hz
Instance Byte |15 14 13 12/11.10 9. 8|7 6 5 4 3 2 1 0| Hex.
1,0 1:1:0:!0:0:i2:0:0/0:0:0:0:0:0:0:0/ 0Oxc400
Outputinstance 100 "> 45 5 o 1 0 1 1 1]0 1 1 1.0 0 0 0| 0x1770
Inout Instance 150 1,0 0:1:12:0:0:1:0:0({0:0:0:0:0:0:0:0] Oxb400
P 32 |O 0.0 1 0 1.1 1|01 1 1. 0.0 0 0] 0x1770
@ Reverse running 60Hz
Instance Byte |15 14 13 12 11,10 9 8|7 6 5 4 3 2 1 0| Hex.
1,0 1 1 0 0:0:12:10/0:0:0 0:-0:0:0:0/ 0xcseo0
Outputinstance 100 "> 5576 7 0 1 1 1]0 1 1 1 0 0 0 0| 0x1770
Inout Instance 150 1,0 0:12 1:0:-0:1:12-0{0:0-0:-0:0:0:0:01 0x6600
P 3,2 0:0 0:2:-0:1 1 1|/0:12 12-2:0:0:0:01] Ox1770
@ Preset speed 1 with forward running (5~ {)
Instance Byte 1514 13:12:11 10.9 8|7 6 5 4 3.2-1:0 Hex.
oupsaree 00 | L9 1[0]0 0o 1 [ofo D]ofofoTofe o] oo
Input Instance 150 1,0 0O|1(12|]0(0|1|0|0|0|O0O|O|O|O]JO|0O]|O0O]| Ox6400
(5~ {issetb5Hz.) 3,2 o|0fO0|O0O|O|O|O|2(2|2]2|12|0J1]0|0]| Ox01F4
® Fault reset *
Instance Byte |15 14 13:12:11 10 9 8 Hex.
Output Instance 100 ;g 0 0 1 0 0 0 0 0 0x2000

About the other command, refer to section 3.2.3.2.

* Fault reset works only 1 time when 0 -> 1.
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5.1.7. Instance 101 : Native drive output
Instance 101 mapping
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 - Net Ref* Net Ctrl* - - Fault reset Run Run
reverse forward
1 -
2 Drive Reference Speed min”' (Low byte)
3 Drive Reference Speed min”’ (High byte)
4 Index (Low byte)
5 Write Index (High byte)
6 Data (Low byte)
7 Data (High byte)

* Bit 5 and 6 of the instance 101 byte 0 are defined as follows.

Bit 5 (Net Ctrl)

Bit 6 (Net Ref)

................. When “1” is set, all commands of byte 0 and 1 are enabled. When “0” is set,
each commands is according to setup of the parameter [ [T .
................. When “1” is set, bytes 2 and 3 are enabled. When “0” is set, Drive Reference

Speed is according to setup of the parameter F /7 [

{

L.

5.1.8. Instance 151 : Native drive input

Instance 151 mapping

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

At Ref from Ctrl from Runnin Runnin . Faulted/

0 reference** Net** Net** Ready Reversg Forwarg Warning tripped
1 Drive Status *
2 Drive Actual Speed min” (Low byte)
3 Drive Actual Speed min” (High byte)
4 Index (Low byte)
5 Write Error Index (High byte)
6 Data (Low byte)
7 Data (High byte)

** Bit 5, 6, and 7 of the instance 151 byte 0 are defined as follows.
Bit 5 (Ctrl from Net).............. When command from communication is enabled, “1” is set.
Bit 6 (Ref from Net).............. When frequency command from communication is enabled, “1” is set.
Bit 7 (At reference) .............. When output frequency becomes the same as frequency command, “1” is set.

* Drive Status is same as the Control Supervisor class State attribute (refer to 4.6.2).
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BExamples of Instance 101/151

Access the inverter parameter is enabled using byte 4 to 6 of this Instance.
Set the communication number of the parameter to byte 4, 5 (Index), and the value to byte 6, 7 (Data).

@ Read the parameter £ /1) d (Command mode selection, communication number is 0003).

Instance Byte 15 14 13 12 11 10 9 8|7 6 5 4 3:2:1:0 Hex.
Output Instance 101 gg 000 0 0 0. 1 1| 0x0003
Input Instance 151 5,4 0 0 0 0 1 1| 0x0003

(04 is0.) 7,6 0 0.0 0 0O.0 0 O] 0x0000
®@ Read the parameter F 256 8 (Inltlal value of UP/DOWN frequency).

Instance Byte |15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0] Hex.
ot raace 01 | 4]0 00000 T0l0TL e e 00 o
Input Instance 151 54 |0 0 0 0 0 0 1 0/01 1 0 1 0 0 0] 0x0268
(F 25 E is 60.0Hz.) 7,6 0:0:0:1:0:1:1:2{0:1:2:1:0:0:0:01] 0Ox1770

® Write “60 (Hz)” to the parameter 5~ { (Preset speed 1, communication number is 0018).

Instance Byte |15 14 1312 11 10 9 8|7 6 5 4 3 2 1 0 Hex.

54 1:0:0:0:0:0:0:0/0:0:0:2:12:0:0:0/| 0x8018

Outputinstance 101 =" 5 0" 90’1 0 1.1 1]/0 1 1 1.0 0 0 0| 0x1770
54 1:0:0:0:0:0:0:0/{0:0:0:2:12:0:0:0/| 0x8018

Input Instance 151 (OK) 2610 "0 0’1 0 1 1 1|01 1 1. 0. 0.0 0| 0x1770
Input Instance 151 (NG) 54 1:1:0:0:0:0:0:0/0:0:0:1:2:0:0:0) 0Oxco18
(Error code *) 7,6 0,0 0 0;0 0 0 0|00 0;0 O0;0 01| Ox0001

*Data of "Error code"
1 (=BN: 00001100): Data out of range
2 (=BN: 00001101): Bad address
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5.1.9. Instance 102 : Native drive output

Instance 102 mapping
Byte Bit7 | Bit6 | Bit5
0

Bit4 | Bit3 | Bit2 | Bitl | BitO0
Command data (Low byte)
Command data (High byte)
Command data (Low byte)
Command data (High byte)
Command data (Low byte)
Command data (High byte)
Command data (Low byte)
Command data (High byte)
Command data (Low byte)
Command data (High byte)
5 Command data (Low byte)
& Command data (High byte)

Do Lo
Dngu ] L0 [

1|3
1|3
Jng LI (RO LY Y Y

Dat ] D]
Dat ] ]

© ONOO B|WIN|=

Lot e Y T Y Lt e i (e} L T LY

Dat P D] e
Dat ] P D] e
0 iz | T

[N
- O

Fig. 1 Output Instance 102 Layout
Refer to "Scanner Address (L 4 { — L 00 F), Scanner Value (L O~ { — L [ 5 5: details of command

data)."

5.1.10. Instance 152 : Native drive input

Instance 152 mapping

Byte Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl1 | Bit0
0 £ 12 ! Monitor data (Low byte)
1 £ 2 ! Monitor data (High byte)
2 £ I 2 & Monitor data (Low byte)
3 £ & © 2 Monitor data (High byte)
4 £ 1 2 3 Monitor data (Low byte)
5 £ & 2 3 Monitor data (High byte)
6 £ & & X Monitor data (Low byte)
7 £ & & 4 Monitor data (High byte)
8 £ 12 5 Monitor data (Low byte)
9 £ & 2 5 Monitor data (High byte)
10 £ & 2 5 Monitor data (Low byte)
11 £ & 2 5 Monitor data (High byte)

Fig. 2 Input Instance 152 Layout

Refer to "Scanner Address (Z 52 ¢ — C02FE) and Scanner Value (J05 { — [ 05 EA: details of

command data)."
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5.1.11. Instance 105: TOSHIBA specific output

Instance 105 mapping

Byte Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl1 | Bit0
0
1 Function code (Read / Write)
2 Index (Low byte)
3 Index (High byte)
4 Data (Low byte)
5 Data (High byte)
6 £ 011 | Command data (Low byte)
7 £ 85 ! Command data (High byte)
8 £ 02 Command data (Low byte)
9 £ &2 Command data (High byte)
10 £ 11 3 Command data (Low byte)
11 £ 5 3 Command data (High byte)
12 £ 0 54 Command data (Low byte)
13 £ 5 54 Command data (High byte)
14 £ [1[15 Command data (Low byte)
15 £ 055 Command data (High byte)
16 £ 055 Command data (Low byte)
17 £ 555 Command data (High byte)

Fig. 3 Output Instance 105 Layout

Refer to "Scanner Address (00 ! — CO0E) and Scanner Value (D04 ¢ — [ 04 E: details of

command data)."

5.1.12. Instance 155: TOSHIBA specific input

Instance 105 mapping
Byte Bit7 | Bit6é | Bits | Bit4 | Bit3 | Bit2 | Bitd | Bit0

Function code (Read / Write) results

Index (Low byte)

Index (High byte)

Data (Low byte)

Data (High byte)
Command data (Low byte)
Command data (High byte)
Command data (Low byte)
Command data (High byte)
Command data (Low byte)
Command data (High byte)
Co
C

Lo Y o O L Y L Y o Y Y Y

g LR Y L Y P

Command data (Low byte)
mmand data (High byte)
Command data (Low byte)
ommand data (High byte)

» Command data (Low byte)
Command data (High byte)

Jdlo|ainlo N2 oo ®~Nojosw v|= o

Lat ] [t Y LT Y Lt e e (Y L T LY
puon ] g ] L0 ] L0 g L e Lo L e

20 i [ oy

Fig. 4 Input Instance 155 Layout

Refer to "Scanner Address ({2 ¢ — C025) and Scanner Value (Z 05 { — [ 0FE: details of

command data)."
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6. About EDS file

As for acquisition of an EDS file, it is possible to download from homepage of our
company.

Homepage address:
http://www. inverter.co.jp/product/inv/vfmbl/ipe/002z/

/. Integration in RSLogix

RSX drive equipped with an EtherNet/IP module shall be configured as a "Generic
Ethernet Module."

7.1. Create a new project

Power on the PLC and start up the software of RSLogix5000. (Set the key sw of PLC to
"PROG" mode.)

Create a new project and configure the following contents.

New Gontroller

Yendor: Allen-Bradley

Tupe: 175655 ControlL ogix5555 Eontrollel) - ok, .
_ e \—II The meaning of

Reisior: B ~|)e Lancel revision is revision
I Bedundancy Enabled Help of the program.

Mame: |TEST_001

Description: |

> Select the your PLC

LChassis Type: 1756-47  7-5lot ControlLogix Chassis ) /
Slgt: o =y ety Partner Slot
Create In:

C:YProgram FileshRockwell SoftwareRSLogix SO00NEML Browse...

|
The slot is set to 0 in case of the leftmost slot.
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7.2. Add a EtherNet/IP scanner to the I/O configuration

File Edit Aiew Search

Logic

Communications

Tools

Window Help

EEEEREEEE]

5 finlnl[E vEl @lall

Offline 0. 7 RUN
Mo Forces = ”: Ok
. = | BAT
Mo Edits =% o
Redundancy L

_q}ﬂ

1]

Path: I<nune>
o il 2Ol o]
4 I »I\ Favorites £ Add-On A& Alarms & Bit A T

EIB Gontroller TEST 001
A Gontroller Tags

abiegd PeIG

-3 Power-Up Handler
|23 Taska

= 58 MainTask

Cﬂ; MainFrogram

=51 Mation Groups
(13 Unerouped Axes
[ Add-0On Ihetructions
= €5 Data Types

L User-Defined
Cﬂ, Strines

g dd-0n-Defined
v Cjp Predefined
Cﬂ, Module-Defined
[ Trends
=83

[ Controller Fault Handle

[ Unscheduled Programs

= #1756 Backp
“fa [0]1756

Description

Msior Fault

Minor Fault

1]

Create a module

Crl+i
Crl+C
Crl+f

Bl Mew Madule..

% Cut
Gopy
B FPaste

i )

A

er/Counter A |

QAL @

Madule

|Description [\Wendar

fnalog

ontrollers
- Digital

- Drives

- Motion

- Other

- Specialty

By Category

End.. | addFavaie |

By Wendor | Farvarites |

K | Cancel | Help |
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| Select Module

Module |Description Vendor |
1756-CNBRSD 1756 ControlNet Bridee, Redundant Media Allen-Eradle|a
1756-CNBRAE 1766 ControlMet Bridge, Redundant Media Allen-Bradle
1756-DHRIDSB 1756 DH+ Bridee/RID Scanner Allen—Bradle
1786-DHRIOSG 1756 DH+ Bridee/RI0 Scanner Allen-Bradle
1756-DHRIC/D 1786 DH+ Bridee/RID Scanner #llen-Bradle
1786-DME 1786 DeviceMet Scanmer #illen-Eradle
1756-EMN2F /A 1756 104100 Mbps Ethernet Bridee, Fiber Media Allen-Bradle|
1756-EN2T/ A 1756 10100 Mbps Ethernet Bridee, Twisted-Pair Med.. HIIen—Bradlel
17BE-EMBT/ A 1756 10100 Mbps Ethernet Brides, Twisted-Far Med. Allen-Eradle -
1756-EMET/# 1756 Ethernet CGommunication Interface fillen—Bradle)
1756-EMET/B 17586 Ethernet Communication Interface Allen-Bradle
1756-EWERS & 1756 10100 Mbps Ethernet Bridee w/Erhanced Web.  Allen—Bradle
1786-5YHCH & Svhchlink Interface Allen-Bradle

+- Controllers o
W Migital
ki o

Find. | AddFavorite ]
By Categary 1 By Vendor J Favarites J
QK | Cancel ‘ Help I
Select Major Revision
Select major revision for new 1756-EMBT A4
module being created.
Major Revisior: |4
K | Cancel | Help |
-
New Module
Type: 175E-EMBT /& 1756 104100 Mbpz Ethemet Bridge.
Twisted-Pair Media
Vendor: Allen-Bradley
Parent: Local
N ]F'LE Address / Host Name
Drescription: P Address: | 192 0168 . 23 . 30
(™ Host Mame: |
Slat: 1 -
Bevision: 4 - 1 3: Electronic Keying: |Eompatible Keying _j_]
(] | Cancel Help
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7.3. Configure the VF-MB1 EtherNet/IP module

File  Edit Wiew Search Logic Communications  Tools  Window Help

| ||| | %% o] | sl = lE] oo
Offine 0. [ RON w— L Path: [<nones &
NoFaces p MK $

- K NN =N =N A (2 [ oA e 5

| ¥ /0
Fiedundancy 00 Ell 4 >|\ Favorites £ Adg-On A Alarms A Ot & TimenCounter X 1

%ommner TEST.O0
Gontroller Tags

[T Gortraller Fault Handler

5 Power-Up Handler

Tasks

fe MainTazk

CEJ MainProgram

[T Unzcheduled Frograms / Phasi

otion Giroups

2 Unerouped Axes

podd-On Instructions

[ata Tvpes

:ﬂ User-Defined

:ﬂ Strings

[ Add-On-Defined

:ﬁ{ Predefined

[, Module-Defined

Trends

0 Configuration

|E=® 1756 Eackplane, 1756-A7
[0] 1756-155 TEST 001

atind WG

=8
‘&5 Ethernet

% Cut Gitrl+x
Cinpy Cir+G
2 FPaste Gitrl+y

1l
Description

Status Offine Delete Del
Module Fault

Gross Reference  Ctr+E

10l Properties Alt+Enter

Create a module f Qj A )@fﬁ 3 ﬁ

- HMI

End. | addrevoie |

By Category | By Yendor Favonites |

K I Cancel | Help |
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| Select Module

Madule Dezcription '\.-'en_dor |
1768-EWER/ A 1768 10100 Mbps Ethernet Bridee w/Enhanced Wb Allen-Bradley |a
1769-L32E Ether.. 10100 Mbps Ethernet Port on Compactlogi=5332E Allen—Bradley
1769-L35E Ether.. 10100 Mbpz Ethernet Port on Compactlogi=B335E Allen-Bradley
1738-EN2DMA A 1788 Ethernet to DeviceMet Linking Device Allen-Bradley
1788-ENETA A 1782 10100 Mbps Ethernet Brides, Twisted-Fair Mad. Allen-Bradley
1788-EWER/ A 1788 104100 Mbps Ethernet Bridee w/Enhanced Web.. Allen-Bradley
1794-BENTA B 1734 104100 Mbps Ethernet Adapter, Twizted-Pair M. Allen—-Bradley
1794-BENTAE 1734 104100 Mbps Ethernet Adapter, Twisted-Pair M. Allen—Bradley
DrivelogixG730 Et. 10900 Mbps Ethernet Port on DrivelogixG730 Allen-Bradley
ETHERMET-BRI. Generic EtherMet/IP CIP Bridge Allen-Bradley | =
iETHERMET-MQ..  Generic Ethernet Module Allen—Bradle
EtherMet/TP Softloe 5800 EtherNet/TP Allen-Bradley
FH-PSSCEMASA  Ethermet Adapter, Twisted-Pair Media Parker Hannifin .|

+- Drives I
w1 HbT &

' 2

B | Add Favarte |
By Categomy By Vendor J Favontes J
(] ‘ Cancel ‘ Help ‘

Above the Allen-Bradley drive profile is selected.

-

(@ Format: | Data - INT -
omm_olma] == ) Configuration; |B
Address THos Mame— A&
4 Status [nput

I Open Module Properties

Output: 0 2

0

P Address: ] 192 |1B8 . 23 . 2

T

" Host Marme: I

N

Mew Module
Type: ETHERMET-MODULE Genenc Ethernet Module
Wendar; Allen-Bradley
Parent: PLC
Mame: Connection Parameters
il IPEODZZ
Azzembly )
Dezcription: Instance: Size:
Lripat; 70 ]2 J;J [16-bit]

= (66l

- [8-bit)

QK | Catwcel I Help

Select the format of the data.

Above the CIP basic speed control profile is selected.
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7.4. Download the program to the PLC

The first download follows the following procedure.

File Edit View Search Logic = Communications | Tools  Window Help
= b Who Active

Bl@(@| & o |m[e| MR sl [E E] @l
Select Recent Path
Select Recent Path..

Dffline f. © RUN - th: I(none>

Mo Forces >, :: 0K, Go Online -

NoEdits al B ot bt ||| | | | o x| o

F o Download

Fredundancy 0.1 - Favorites £ Add-On £ Alarms A Bit A Timer/Counter A |

Frogram Mode
troller TEST OO

@ -

2 || Controller Tags Bun Mode

£ || Gontroller Fault Handler Test Mode

Power-Lp Handler

=

MainTask

C& MainFrogram
Ungscheduled Programs / Phases
tion Groups

Ungrouped fAxes

i-Cn Ihstructions

ta Tvpes

Uzer-Defined

Strines

Add-0n-Defined
Predefined
Module-Defined

nds

Conifiguration

1786 Backplane, 1756-47
B0 [0] 1756-L55 TEST O
B [111786-ENBT/A PLC

Lock Contraller

Glear Faultz
Go To Faultz

E% Ethernet

i ﬂ ETHERMET-MODLULE
[ I ]
Crescription
Status Offline
Module Fault
T

Select a communications path using RSWho

Select the used PLC.

B =%

v Autobrowse Refresh I

EE Wiorkztation, ELECSHIMIZ L
*-a55  Link Gateways, Ethernet
-2 1734-PCD-1, DeviceMeat
- AB_ETH-1, Ethernet
[l 192.168.23.24, VF-5158, WF-MB1

= f 1921682330, 1786-ENBT/ 6, 1756-ENBT/A
. B 3 Backplane, 1756-A7/4

w1, 1756-L
-l M, 1756-ENBT/A
=] 192162.235, Gomputer, AB_ETH-1
[+ AB_ETHIP-1, Ethernet

" 1l

Path: AB_ETH-14192 168,23 30MB ackplane
Path in Froject; <nonex

Go Online I
Uplaad. .. |
Download |
Update Firmware. .. |
LCloge |

Help |

B

Set Project Path |
Clear Project Fath |

A
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Select the "Download."

Gonnected To Go Online

Gonnected Contraller:

Controller Type:

Comm Path:

Serial Mumber:

Security:
Offline Project:

Controller Type:
File:

Serial Mumber:
Security:

Controller hame:

Controller Mame:

Options lGeneraI ] Date/Time ] Majar Faults] Iditor Faults] File ] Redundancy ] MHaorwalatile Memory]

Condition:  There iz no project loaded in the contraller.

<no hame

1756-L55/ 8 1756-113/ 8 ControlLogixE555 Controller
&B_ETH-1$192168.23 30¥ Backplane¥0

004 A420

Mo Protection

TEST 001

1766-L56 ControlLogixEB55 Controller

-es¥PFockwell Software¥R5Logix S000¥EN L1 6¥BIn¥ TEST 001 ACD
<none

Mo Protection

Select File.. Cancel Help

Once again, select the "Download."

Download

Connected Contraller:
M ame;
Type:
Path:
Serial Mumber:
Security:

Same devices mai

'E Download offline project TEST_001" to the controller.
*

& DAMGER: Unexpected hazardous maotion of machinery may accour.

not lnaded to the device during the download of the controller.

Werify these devices [drives. network devices, 3rd party products)
hawe been properly loaded before placing the contraller inta run mode.

Failure to load proper configuration could result in mizaligned data and
unexpected equipment operation.

<No names

1756-L55/4 1756012744 Controllogi=a555 Controller
AB_ETH-TM192.168.23 3008 ackplansh0

004Ca420

Mo Pratection

rtain independent configuration zettings that are

Cancel Help
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7.5. Edit the I/O scan data

Open the "Controller Tags."

|ﬁ RSLogix 5000 - TEST_001 [1756-1L55]%

BEX]

Eile Edit View Search Logic Communications Toole  Window  Help
o e ol
al=dl 8| &|m=e| <] o] Ble|m| = Mm@l
Program M2 ™ Progam Mode Path: [AB_ETH-11192.168.23 30\Backplane'd" =B
I Contraller K.
Mo Foroes » on
" W Battery Fault q »
AL g et slolole] o
In A X A X
o [=-5 Gontroller TEST 001 Gontroller Tags — TEST_001 (controller) E]@
B i Cller Tags:
g (3 Gontroller Fauf Handle| | || Secps: [f07esT om <] _ Shew. | showan
- ame & | value orce Mas) le: ata Type esciption
B aI;_;ISIE‘zwer Up Handler 5 e A Cler e St =
=8 MairTask | |*PEo0zC [ooe} [eedd AB:ETHERMET_
+ Cﬂu MainProgram =
IPEO0ZZ] AB:ETHERNET_...
[ Unscheduled Proerams| | | sool sool =
= £ Motion Groups = IPENNZZ Diata ...} [...} Decimal INT[2)
3 Unerauped fxes | = ;
IPEDOZZ:. Datall) Diecimal INT
(3 Add-On Irstructions gl Eems
=5 Data Types | FipeonzziDaali] Diecimal INT
(g User-Defined =
IPEOIZZ.0 . . AB:ETHERMET ..
+ [ Strings — tlocol tlocol =
Ly, Add-On-Defined ~ IPEDIZZ.0.Dat floacd [- ..} Decimal INT[2]
= Ly Precfined * IPEO0Z01 Dl 0 Decimal INT
+ g Module-Defined
[ Trends *+ IPEDDZ.0 Datal1] Diecimal INT

=13 IO Configuration
= 8 1756 Biackplane, 1756
fia [0] 1756-L55 TEST|
= B 011756-ENBT/A

-2 Ethernet
f] ETHERNET
fl 1756-ENBT)
i >
i3 > 4 [* \Monitor Tags 4 Edit Tags / 4 [+
@ AR g

Set to the "Offline" if you want to change the value and the type of data.
And, change by "Controller Tag" after "the SW of PLC is set to PROG".

ﬁ RSLoeix 5000 - TEST_ 001 [1756-1L55]*

BEX

File  Edit Wiew Search Logic Communications  Tools  Window  Help
(3 i) Lo L st
Bl@d| 8| &|mle| || = &l/% = | &lal
Program 08 [ Program Mode Pait: [ AB_ETH-1%132.168.23 30%Backplane\0* I
Mo Forces Go Offline
No Edis A tfest] e ] e | o ||| A
Bl on SO e AR x
@ = £ Contralle troller Tags - TEST_001 (controller} E]@
= Canty
g (3 Gonty fa TEST_0m v| _ Show.. | Showal
o= [_%;‘S::WE 2 & |Value ha | Force Mask ha ‘ Shyle Data Type Diescription | -
= % Main| PEODZZ:C Looi} Leoonh AB:ETHERNET_...
é%& M PEODZZ:| {ooi} Loonh AB:ETHERMET_...
nzc A
£ Motion @ Confroller Properties  BYppqnaz Data [P {+.-}|Decimal INT(2]
3 Unerouped fxes ™m I = )
£ Add-on Tnstructions IPEODZZ:1. Datal] Drecimal INT
-5 Data Types +/IPE00ZZ:1 Datal1] Drecimal INT
[i User-Defined =NPEmDZZ:0 focoh focch AB-ETHERNET_
+-C Strines =
Eﬂ, Add-On-Defined = IPEONZZ:0.Data [ {...} Decimal IMNT[Z]
+ g Predefined E2 .
IPEODZZ:0. 0 ata[0) o | INT
+ E@, Module—Defined ataldl eema
3 Trends ' IPEDDZZ 0.Data[1] Drecimal INT
=423 /0 Gonfiguration
=3 1756 Backplane, 1756
ffa [0] 1756-155 TEST
- 8 D11786-ENBT/A
—-Z5 Ethernet
f| ETHERMET
Bl 1786-EMBT
< >
< ? [ r\Monitor Tags £ Edit Tags / 1 Py

Gio offline from the controller
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Download the changed data to the PLC. : "Communications" - "Download"

||§ RSLogix 5000 - TEST_001 [1756-L55]*

BEX]

File  Edit Miew Search Logic Communications  Tools  Window  Help
= = - Wiho Active cal
a|=a| & :|5[e - KBl @@l @l
Select Pecent Path..
Offline 0. © RUN ath: | AB_ETH-11192.168.23.30%B ackplaneh0* =| ﬁ
™ oK Go Online
Mo Forces = -
No Edie al BAT Upload.. | i | 1= | |t [ |or 1] 2+
140 Diownload
b A A At L A
E TEST 001 {controller) (=
g
E [ Contraller Fault Handle hd Show... Shiow &l
3
3 Power-Up Handler -
- * -
£ Tasks [ | Walue | Force Mask | Style Data Type D ezcription | ‘
= @ MainTask IEEEN] [ SR AB:ETHERMET_..
& C& MainProgram
. s AB:ETHERMET_..
[ Unscheduled Proerams : : L : =
| 5 Motion Groups —T {...} [...} Decimal INT[2]
(3 Unerouped Axes + -
IFED0ZZ:]. D ata[0 1640000 H INT
3 Add-On Instructions J atall] i e
5] Data Types J +\PEDDEZ: . Datall] 0 Decimal INT
Cf, User-Defined | =hpeonzo {en} [...} AB:ETHERNET_..
+- L Strines
[y, Add-On-Defined || =Pennza Dot (! [ T
+ g Predetined J +|PE00ZZ.0.Datal0] 1680000 Hex INT
+ Cﬂ, Module-Defined
3 Trends J 1 |PENDZZ: 0. Datal1] 1640000 Hex INT
-5 LAD Gonfiguration
=3 1756 Backplane, 1756-
ffio [0] 1756-L55 TEST
- f] [111756-ENBT/ A
—-Ex Ethernet
f] ETHERMET)
f] 1755-ENBT
<) 3 [{[Z D]y Monitor Tags £ Edit Tags / K [,

Download using current communications path

After the setting is downloaded, set to "RUN" the key SW of the PLC.

|@ RSLogix 5000 — TEST_001 [1756-L55]%

Eile Edit \Miew Search Logic Communications Tools  Mindow  Help
o | o b calw
Bl=(E| 2| &5/ || =l Kl vE @lal
Offline 0. F AUN — Path: [AB_ETH-1\192.168.23 30\Backplane\0" | ﬂ
Ma Forces | C oK 4}
= W
e mr o il e lelofwle]
Bl £ = A, X
e = £ Controller TEST 001 Controller Tags - TEST_001{controller}
2 Cantroller Tags
£ [ Controller Fault Handler Seope: ﬁITEST_DD‘I - Show... Show All
B 23 Power-Up Handler -
« «
B Tasks Marne & | Yalue | Force Mask ‘ Style Data Type D escription
=58 MainTask - *IPEODZZC loanb Loanh AB:ETHERMET_...
+ C& MainProeram =
IPEDDZZ:| e e AB:ETHERMET_...
(23 Unzcheduled Frograms / Phases — { : ; : =
-5 Motion Groups = IPEODZZ].Data {annl {.«.} Decimal INT[2]
3 Unerouped fixes H -
IPEODZZ:|. D atal0) 1640000 H INT
3 Add-On Ihetructions atall] =
-5 Data Types +/IPE00ZZ:1 Data[1] 0 Decimal INT
G5 User-Defined = IPEO0ZZ:0 flooal flocs] AB:ETHERNET ..
+ Cﬁ Strings =
L Add-On-Defined = IPED0ZZ:0.Data Toanh L0 INT[2]
+ C@ Predefined Eg ¥
4, Modls-Defined - IPEO0ZZ:0.0 ata[0] Hex INT
[ Trends - +/|IPE00ZZ:0.Datal1] Hex INT
-5 L0 Configuration
=183 1756 Backplane, 1756-A7
ffa [0] 1756-L55 TEST 001
= [1]11756-ENBT/A PLC
=5 Ethernet
i
Bl 17BE-EMBT/ A PLC
4 Cut Ctrl+3
Description By o Citpl+3
Status Offine =R e
Module Fault
Delete Del
<) Cross Reference  Gtr+E Edlit Tags [ 14
7 - @
Edit properties for selected component Properties Alt+Enter QJ A ﬁﬁ B @
M & gt el J Y - BY Microsoft Word - RS.. SRR P s
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|@ RSLoeix 5000 - TEST_001 [1756-L55]%

=

Eile Edit Miew Search Logic Communications Toole  Window Help
| Bl=(|] 2] #|=2] ol = slolel F el @l
Offline 0. ™ RN — Path: [AB_ETH14192.162.23. 30\Backplane 0" I | ﬂl
Mo Forces . F 0K qr |
Mo Edits ’_E:ET ﬂ thjillE"l -H-l-M—l-()—l-(U)—l-(L)—l ﬂ
LR s e e 74
ME 5] Contraller TEST 0O Controller Tags - TEST_001 {controller}
= Cantroller Tags . ;
g 23 Controller Fault Handl Seope: "~
H &3 Power-Up Handler IjModule Properties: PLG {ETHERNET-MODULE 1.1) :
e s Nam pon |
= % MainTazk [+l General |Ennnectlnn Mndulelnfnl
=+ Cﬁ MainProeram =pE Type: ETHERMWET-MODULE Generic Ethemet Module
23 Unscheduled Programs / Phases T endar Allen-Bradley
=423 Mation Groups - Eh Parant: PLC
[ Unerouped fxes A - — Connection P. ‘
(3 Add-0On Ietructions — fare IPE002Z2 Assembly
- ﬁé)ﬁta Tvpes | [ Deseription: Instance: Size:
Uzer-Defined = ot |150 2 pes | 16-bit
+ L Strines l.PE R = (16
% Add-Or-Dedined - Sy Dutput: |1UU 2 _I:: [16-5it)
] Predetined & .
Comm Format: n
- g Module-Defined — il e I LI LConfiguration IB 0 _I.j [8hit)
£ Trends 4 Address / Haost Mame
=23 IO Configuration — * |Paddess: | 192 . 166 . 23 . 24 Status [nput: |
=83 1756 Backplane, 1756-47
0 (0] 1756-L55 TEST.001 € HostName: | Steus Ot
= B 1] 1786-ENET/A PLG
-l Ethernet
g EIS?EEEEE"Q%%LE [GET Status: Offine ok | cacel | o | Hep
Description
Status Offine
Module Fault
1< ] (2] IIII\Monitor Tags A Edit Tags / N
-
Peady Q} A Pfﬁ 8 @
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8.1. Modbus TCP frames

Modbus TCP frames consist of a header and a Modbus request.

Header format:

Byte | Description Comments
0 Transaction high order
1 identifier low order
g :(Dj':rtgzglr Esvhoc:;d;r This identifier always equals 0.
4 high order | Number of bytes in the Modbus request +1. The frame length is
5 Length of data low order always less than 256 bytes, the value of the significant byte
therefore equals 0.
6 Destination identifier (Unit ID)
7 Modbus request function
code

The frame header returned by the VF-MB1 server is identical to that of the frame sent by
the client.

8.2. Drive Modbus servers

The destination identifier (Unit ID) is used to access drive Modbus TCP servers:

Unit ID Modbus TCP server Accessible parameters
0-248 Variable speed drive See the VF-MB1 Manual.

251 Option board

255 IO Scanner See the “IO Scanner” section.

8.3. List of Modbus functions supported

Function code Modbus name Description Size of data

03 Read Holding Registers Read N output words 63 words max.

06 Write Single Register Write one output word -

16 (0x10) Write Multiple Registers Write N output words 63 words max.

23 (0x17) Read/Write Multiple Registers | Read/write N words 20/20 words max.
(10 Scanning)

43 (0x2B) Read Device Identification Identification -
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8.4. "03 (0x03) Read Holding Registers" function

The Modbus request is used to read the values of a number (No. of Points) of adjacent
words starting at the address indicated (Starting Address). The values read are restored
one after another, at the end of the response (First Point Data -> Last Point Data).

Request Format:
Byte Meaning
0 Function Code = 03h
1 Starting Address Hi
2 Starting Address Lo
3 No. of Points Hi (0)
4 No. of Points Lo (1 - 125)

Response format:
Byte Meaning

0 Function Code = 03h

1 Byte Count (B = 2 x No. of Points)
2 First Point Data Hi

3 First Point Data Lo

B Last Point Data Hi
B+1 Last Point Data Lo

Exception response format:

Byte Meaning
0 Function Code = 83h

Exception Code =

01 (Illegal Function)

02 (Illegal Data Address)
03 (lllegal Data Value)

Notes

V¥ If the communication number that doesn't exist is read, the option returns 0x8000.
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8.5. "06 (0x06) Write Single Register" function

This Modbus request is used to write a given value (Present Data) to the address
supplied (Register Address).

Request format:
Byte Meaning
0 Function Code = 06h
1 Register Address Hi
2 Register Address Lo
3 Preset Data Hi
4 Preset Data Lo

Response format:
Byte Meaning
0 Function Code = 06h
1 Register Address Hi
2 Register Address Lo
3 Preset Data Hi
4 Preset Data Lo

Exception response format:
Byte Meaning

0 Function Code = 86h
Exception Code =
01 (Illegal Function)
1 02 (Illegal Data Address)
03 (lllegal Data Value)
04 (Slave Device Failure)

Notes

V¥ As for the EEPROM parameter, first the data is written to RAM, after that the data is written to
EEPROM. Some EEPROM parameters cannot be changed during the inverter is running.

When write to EEPROM parameter that will change inverter status from stop to run, the inverter must
be in the state that it cannot run.
For example: To write to EEPROM, the inverter must open ST-CC. (display shows "OFF")
If not, the data is only written to RAM.

V¥ The Life of EEPROM is approximately 100,000 times. Avoid writing a command more than 100,000
times to the same parameter of the Inverter.

V Please access only parameters in document.
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8.6. "16 (0x10) Write Multiple Registers" function

This Modbus request is used to write a number (No. of Registers) of adjacent words
starting at a given address (Starting Address). The values to be written are supplied one
after another (First Register Data -> Last Register Data).

Request format:

Byte Meaning

0 Function Code = 10h

Starting Address Hi
Starting Address Lo
No. of Registers Hi (0)
No. of Registers Lo (1 - 100)
Byte Count (B = 2 x No. of Registers)
First Register Data (Hi)
First Register Data (Lo)
B+4 Last Register Data (Hi)
B+5 Last Register Data (Lo)

RIS IEN IR N

Response format:
Byte Meaning
0 Function Code = 10h
1 Starting Address Hi
2 Starting Address Lo
3 No. of Registers Hi (0)
4 No. of Registers Lo (1 - 100)

Exception response format:
Byte Meaning

0 Function Code = 90h
Exception Code =
01 (Illegal Function)
1 02 (Illegal Data Address)
03 (lllegal Data Value)
04 (Slave Device Failure)

Notes

V¥ As for the EEPROM parameter, first the data is written to RAM, after that the data is written to
EEPROM. Some EEPROM parameters cannot be changed during the inverter is running.
When write to EEPROM parameter that will change inverter status from stop to run, the inverter must
be in the state that it cannot run.
For example: To write to EEPROM, the inverter must open ST-CC. (display shows "OFF")
If not, the data is only written to RAM.

V¥ The Life of EEPROM is approximately 100,000 times. Avoid writing a command more than 100,000
times to the same parameter of the Inverter.

V Please access only parameters in document.

-61 -




TOSHIBA E6581741

8.7. "23 (0x17) Read/Write Multiple Registers" function

The "Read/Write Multiple Registers" service is reserved for setting up the 10 Scanning
service (see "lO Scanning" section)

Request format:

Byte Meaning

0 Function Code = 17h

Starting Address Hi
Starting Address Lo
No. of Registers Hi (0)
No. of Registers Lo (1 - 100)
Byte Count (B = 2 x No. of Registers)
First Register Data (Hi)
First Register Data (Lo)

N[O W|IN|=~

B+4 Last Register Data (Hi)
B+5 Last Register Data (Lo)

Response format:
Byte Meaning
0 Function Code = 17h
1 Starting Address Hi
2 Starting Address Lo
3 No. of Registers Hi (0)
4 No. of Registers Lo (1 - 100)

Exception response format:

Byte Meaning

0 Function Code = 97h

Exception Code =

01 (lllegal Function)

1 02 (Illegal Data Address)
03 (Illegal Data Value)
04 (Slave Device Failure)

Notes

V¥ As for the EEPROM parameter, first the data is written to RAM, after that the data is written to
EEPROM. Some EEPROM parameters cannot be changed during the inverter is running.
When write to EEPROM parameter that will change inverter status from stop to run, the inverter must
be in the state that it cannot run.
For example: To write to EEPROM, the inverter must open ST-CC. (display shows "OFF")
If not, the data is only written to RAM.

V The Life of EEPROM is approximately 100,000 times. Avoid writing a command more than 100,000
times to the same parameter of the Inverter.

V Please access only parameters in document.
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8.8. "43 (0x2B) Read Device identification" function

The "Read/Write Multiple Registers" service is reserved for setting up the 10 Scanning
service (see "lO Scanning section")

Request format:

Byte Meaning
0 Function Code = 2Bh 2Bh
1 Type of MEI OEh
2 Read Device ID code 01: Basic
02: Regular
03: Extended
3 Object ID 0
Response format: (ID = 248)
Byte Meaning With the IPE002Z
0 Function Code = 2Bh 2Bh
1 Type of MEI OEh
2 Read Device ID code 01: Basic
02: Regular
03: Extended
3 Conformity Level 2
4 More Follows 0
5 Next Object Id 0
6 Number Of Objects 3 for Basic.
6 for Regular or Extended
7 Obj0 Id - Vendor Name 0
8 Obj 0 length 7
9-15 Obj 0 value “TOSHIBA”
16 Obj1 Id - ProductCode 1
17 Obj 1 length 9
18-26 Obj1 value “VEMB1xxxxxx”
27 Obj2 Id - Version 2
28 Obj 2 length 4
29-32 Obj 2 value “v102”
33 Obj4 Id - Product Name 4
34 Obj 4 length 7
35-41 Obj4 value “VFMB1”
42 Obj5 Id - Model Name 5 Only for
43 Obj 5 length 15 maximum Regular
44-58 Obj5 value “TSB” and
59 Obj 6 Id 6 Extended
UserApplicationName
60 Obj 6 length 20 maximum
61-80 Obj 6 value “Modbus TCP”
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Response format: (ID = 251)
Byte Meaning With the IPE002Z
0 Function Code = 2Bh 2Bh
1 Type of MEI OEh
2 Read Device ID code 01: Basic
02: Regular
03: Extended
3 Conformity Level 2
4 More Follows 0
5 Next Object Id 0
6 Number Of Objects 3 for Basic.
6 for Regular or Extended
7 Obj0 Id -> Vendor Name 0
8 Obj 0 length 7
9-15 Obj 0 value “TOSHIBA”
16 Obj1 Id - ProductCode 1
17 Obj 1 length 9
18-26 Obj 1 value “IPE002Z”
27 Obj2 Id - Version 2
28 Obj 2 length 4
29-32 Obj 2 value “v0103”
33 Obj4 Id - Product Name 4
34 Obj 4 length 7
35-41 Obj 4 value -
42 Obj5 Id - Model Name 5 Only for
43 Obj 5 length 15 maximum Regular
44-58 Obj 5 value - and
59 Obj 6 Id 6 Extended
UserApplicationName
60 Obj 6 length 20 maximum
61-80 Obj 6 value -
Exception response format:
Byte Meaning
0 Function Code = ABh
Exception Code =
1 01 (lllegal Function)
02 (Illegal Data Address)
03 (Illegal Data Value)
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8.9.

Parameter data

It is explanation by the reference method of the list of parameters of the VF-MB1 series
as follows. For communication purpose, see the parameter list on inverter's instruction
manual regarding the communication number, adjustment range and so forth.

<Example of excerpts from the inverter’s instruction manual>

Minimum
. setting unit ) )
Title | COmmuni- Function Adjustment range (Panel/Communi | Default | Wite during Refer
cation No. - setting running ence
cation)
ooy History functi Displays parameters in groups of 11 _ _ 43
e istofy function five in the reverse order to that in
H which their settings were changed. 5.1
Al 0093 Guidance function (1) ' 171 0 Disabled 4.3
F 2 : Preset speed guidance 5.2
3 : Analog signal operation guidance
0:- !
H 0094 Overload 171 - Disabled 3.5
AU verioa 1 : Constant torque characteristic sable
L characteristic (150%-60s) 93
selection 2 : Variable torque characteristic 6.14
(120%-60s)
=g
oc 0010 Deceleration time 1 0.1 to 6000 sec. 0.1/0.1 *2 *1 Enabled 5.2
L
0:-
Ly 1: 50 Hz default setting
N 0007 Factory default setting | 2 : 60 Hz default setting 171 - Disabled 5.20
3 : Default setting 1 (Initialization)

*1: Default values vary depending on the capacity.

*2: Changing the parameter £ Y enables to set to 0.01 sec. (adjustment range: 0.01 - 600.0 sec.).

(1)
()

®)

()

“Title” means the display on the inverter panel.

“Communication number” is affixed to each parameter that is necessary for designating the
parameter for communication.
"Adjustment range" means a data range adjustable for a parameter, and the data cannot be written
outside the range. The data have been expressed in the decimal notation. For writing the data through
the communication function, take the minimum setting unit into consideration, and use hexadecimal
system.
"Minimum setup unit" is the unit of a single data (when the minimum unit is "-", 1 is equal to 1).
For example, the "minimum setup unit" of acceleration time (5 ) is 0.01, and 1 is equal to 0.01s.

For setting a data to 10 seconds, transmit 0Ox03E8 [10--0.01=1000d=0x03E8] by communication.

Communication numbers "0xxxxA" to "OxxxxF" don't exist in VF-MB1.

Therefore, these communication numbers are skipped when read or write.

For example:

When the data of two words is read from ACC(0009h), OxO00A doesn't exist because of this
specification.

Consequently, in this case ACC(0009h) and DEC(0010h) are read.
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9.10 Scanning service

9.1. Presentation

The 10 Scanning service is used to exchange /O data between:

- A controller or PLC (IO Scanner).

- Devices (10 Scanning servers).

This exchange is usually performed by implicit services, thus avoiding the need to
program the controller (PLC).

The 10 Scanner periodically generates the Read/Write Multiple Registers (23 = 0x17)
request.

The 10 Scanning service operates if it has been enabled in the PLC and the drive.

The drive parameters assigned to IO Scanning have been selected by default. This
assignment can be modified by configuration.

The drive IO Scanning service can also be configured by the option Modbus server.

When the 10 Scanning service the has been enabled in the VF-MB1 drive:

- A TCP connection is assigned to it.

- The parameters assigned in the periodic variables are exchanged cyclically between the
option and the drive.

- The parameters assigned in the periodic output variables are reserved for IO Scanning.
They cannot be written by another Modbus service, even if the IO Scanner is not sending
its periodic output variables.

9.2. Periodic variables

Word No. Output variables (written by 10 Scanner) Input variables (read by 10 Scanner)

0 Reserved Reserved
1 Scanner read word 1 — configurable (£ [ 1 {) | Scanner write word 1 — configurable (£ 2 )
2 Scanner read word 2 — configurable (£ [/ ¥ =) | Scanner write word 2 — configurable (£ [ = ')
3 Scanner read word 3 — configurable (£ [ 1 5) | Scanner write word 3 — configurable (£ & 2 )
4 Scanner read word 4 — configurable (£ [/ ¥ %) | Scanner write word 4 — configurable (£ [/ &' 4)
5 Scanner read word 5 — configurable (£ [ [l 5) | Scanner write word 5 — configurable (£ & 2 %)
6 Scanner read word 6 — configurable (£ [/ ¥ 5) | Scanner write word 6 — configurable (£ [/ ' 5)

7-31 Reserved Reserved

It is possible to configure the assignment of periodic variables 1 to 6.
Please refer to "parameter" about configurable.
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10. Example of the setup with PL7

It is an example of the setup using PLC (PL7) made by Schneider electric as follows.

10.1. Defining the hardware configuration

Configure an Ethernet module, then configure the module so that it can communicate
with the drive. The example shows a TSX Premium PLC equipped with a TSX ETY5102
module.

B PL7 PRO : <Untitled> _l&] i

File Edit Utilities Miew Toolz PLC  Debug  Options  Window 7
&) S[m| 2| BE|m| 2 e
o (=[]

g Struoture View

B3 sTATION
Ea Configuration
i (i Hardware Configuration

[+ D Wariables

...... [Z Animation Tables
[#-[_7] Documentation File
...... (27 Runtime Screens

=]

[4]

ewmw=am -

[OFFLINE| [US7s [MODIF. | OWR
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10.2. BOOTP configuration

The BOOTP server function consists of allocating BOOTP clients their IP addresses.
The activation conditions for the drive BOOTP client are described in the “Configuration -
IP Addresses” section.

% PL7 PRO : BOOTP TEST -2 x|

File Edit Utilities View Toolz PLC  Debug  Options  Window 7
alwdE| oo & Blae 5 2m e B8(m 2
5 Applicati g [=[ 3]

B il Gonfiguration

Towconcae ta I B |

%E Structure View { Gk O
= a STATION IConfigurmion 'I

-3 Configurati |r|3e5isnation: FACTORYCAST HODULE |

Hodule utiliti
Subnetwork mask Gateway address ‘ lrp I0 Scanning [ Global data

152 168, 1 , 30 255 #5255, 0 o, 0,0, 0 [# Address server [ Banduidth

Fodule TF addr
" 1P

------ [Z2) OFBE Types ging | 10 ing server | SNMP | Global Dalal Band'idlhl Bridge |

-] Variables ity HTTF madification

[T Animation 1 ’7 ol " DHCF (FOR) ‘ ’7 [~ Lockedin operatian SN Pazsword
[--[_) Documenta

(21 Puntime o - Cli address tabl

MAC address Name | IF address Netmask | Gateway

[+l
00.s0.F4. 7000200 192,168,112 |J
-|
L

Deb PLC Honit. Hast Fast Evt
[ErmrEE e - i ) c ol ] ]

e e e

Ready [ONLINE [5TOP  [USvS | [MODF. [ [ VR
@ 25— | 3 Tt - 3% [l PL7 PRO - BOOT.. ) FRimiifAE | 2 Microsott vord - B2 | | B @) vz T « @EQ, 1151

This window is used to configure the BOOTP server.

The drive MAC address is given on a label attached to its IPE002Z option module. The IP
address assigned to the drive must be entered in the table against the MAC address.

In this example, the Ethernet module MAC address is 00.80.F4.7D.02.C0O, and its IP
address is 192.168.1.12.

Each line in the “Table of supplied addresses” can accept both the MAC and IP
addresses of a BOOTP client.
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10.3. Configuring Modbus messaging

To use Modbus messaging in PL7, the “IP address”, “Subnet mask” and “Gateway
address” parameters must be configured in the “Messaging” tab in the PLC Ethernet
module configuration screen.
Data entered in the “Connection configuration” box is used to manage the PLC Modbus
messaging service, but has no effect on 10 Scanning which is an independent service.

Example:

PLC IP address

192.168.1.30

Subnet mask

255.255.255.0

Gateway address

0.0.0.0

Drive IP address

192.168.1.12

Xway address

IP address Protocol

Access

Mode

1,101

192.168.1.12 | MODBUS

4]

MULTI

% PL7 PRO: FOR MANUAL

Eile Edit Utilities “jew Tools PLC  Debue

Options  Window 7

181 x|

Structire Yiew

=

BEE|E| o= & Blal | 5 2m ez &8|m 2l

TSH 673534

Jration

Vel . = @ﬂ&'

[=] @ STATION

Configuration

@ Hardware Configuration
] Software Configuration
Fragram

([T MasT Task

L) Events

-[Z1) OFE Types

[ wariables

~[Z1) Animation Tables

[Z2) Documentation File

|—D=Si§n=|wun: FACTORYCAST RODULE

() Funtime Soreens

Heduls IF addr
Ir

I

19z, 168, 1, 30 FEE )

Subnetwork nask Gateway address

Hodule util
Pv v

[ Global data

0,0, 0 [V Address serwer | Bancheidth
Messaging | 10 Scanning | Address server | SNMP | Global Data | Bandwidth | Bridge |
HWAY — Connection configurati
’V Mewark, i Station i foressami |
Rway | IP addiess | Protocol | Access| Mode
1P 2ddress configurati Addr.
% Configured 1 1e21e82 MODEUS w | 8 MULTI 4
Paddress  |[igz [iee [ 30 |2 | UMTE  =| ¥ MLTI S
3 UMTE  =| #  MULTI ~
Subnetworkmask  ([285 [255 | [255 [o 4 UMTE =] ¥ MOLTI =
UMTE  =| ¥  MULTI -
Gatewayaddiess [T [0 Jo o 5! = =
! [ UMTE = | #  MULTI
" - 7 UMTE  =| ¥  MULTI
i Client#Seruer configuration = WTE =] ¥ M s
) UMITE  =| ¥ MULTI
Ethernet configuration 10 UMITE =] ¥ MULTI =
[ ¢ Ethemet |l  s023 | 1 UNTE  =| #  MULTI »
i I UMTE  =| ¥ MULTI

Ready

@125+ |[[ZIPL7 PRO - FOR Ma..

[OFFLINE|
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10.4. Configuring periodic variables

This window is used to configure the 10 Scanning function, described in the 10 Scanning
Service section on page 66.

Example:

*The periodic variables of the drive at IP address 192.168.1.12 are associated with PLC
data words.

*The drive periodic output variables (control) are associated with the 32 words (WR
count) starting at PLC address %MW550 (Write Ref.).

*The drive periodic input variables (monitoring) are associated with the 32 words (RD
count) starting at PLC address %MW500 (Read Ref.).

™= PL7 PRO : FOR MANUAL

== x|

File Edit Utilitie= Miew Toole PLG  Debug  Options  Window 7

as(|E <& & Elael @ 2m wEE 'em 2l

i O B[] il Configuration
-=-| " [TexErEea vel. =] @ ol
Ty Stcue view

E....@ STATIOR 0 2 3 4]
|_’—_|a Configuration T (L] |F
"o @ Hardware Configuration P 53] |k E
7] Sioitweare Canfiguration s X(p||L T
Y 190 ¥
B2y Program

() MAST Task ‘5103 [RAGK 0 POSITION 2]
[ Events S 2
------- [C7) OFE Types Desianation: FACTORYCAST MODULE
[+{) Warisbles |7 |
=} Animation Tables
& a ) Hoduls IF addr Heduls utilits
o [E] loscanning 1P Subnetwark nack Gateway address [# 10 Scannina [ Glokal data
[].....D Diocumentation File 192 168, 1 , 30 255, 255 285, O o,o0,0 @0 [ Address server [ Bandwidth

....... [Z3) Runtime Screens

[*} i 10 S i | Add server | SNMP | Global Data | Bandwidth | Bridge |
r— Input fall-back Scanning settings (ms)]—————————————————— Master =MW zon:
i Fallback tad Slom: Marmal: Fast: Fiead Ref. ‘white Fef.
E= = ’;rom IEC= - ’7Fr0m [0 =

IP address

RO ref. | RD
slave count

2

¥R ref.
master

550

¥R ref. | ¥R
slave count

32

Unit | Repetitive | RD ref.
1D rate master

255 MNORMAL 500

Description

192.168.112 o 0

Ready

@28—H | @ Tsijntotd - o |[[Z]PL7 PRO - . 5 PLG soft

[OFFLINE| [usYs
| ¥ Microsoft Word | 8 ) —RIBE | J | ]

caps | &
KANA T

[MODTF, |

s [caps
« @EQ, 1995

The addresses for the PLC %MW words correspond to the configuration in the previous example.

PLC Periodic output variable | Configurable PLC Periodic output variable | Configurable
address (default assignment) address (default assignment)
%MW 550 Reserved No %MW 500 Reserved No
%MW 551 | Scanner write word 1 Yes (OO 1) %MW 501 | Scanner read word 1 Yes (L 02 1)
%MW 552 | Scanner write word 2 Yes (L 00 7) %MW 502 | Scanner read word 2 Yes (L O22)
%MW 553 | Scanner write word 3 Yes (L0 3) %MW 503 | Scanner read word 3 Yes (L2 3)
%MW 554 | Scanner write word 4 Yes (L 00H) %MW 504 | Scanner read word 4 Yes (£ L 2H)
%MW 555 | Scanner write word 5 Yes (L H05) %MW 505 | Scanner read word 5 Yes (L 025)
%MW 556 | Scanner write word 6 Yes (L OO0 5) %MW 506 | Scanner read word 6 Yes(LO25)
%MW 557 | Reserved No %MW 507 | Reserved No

to to
%MW 581 %MW 531

-70 -




TOSHIBA E6581741

11. Command & Setpoint selection (Local/Remote)

Indication to display Local/Remote mode is on the inverter unit (Refer to the inverter
instruction manual for details). EtherNet/IP™ - Modbus® TCP option command and
setpoint are activated on Remote mode.

Inverters have some switches to select the command and setpoint location. Following
figure shows the diagram. Refer to the inverter instruction manual for the parameter in
detail.

I e ]
L

[y
D

Logic input =48 (SC/LC) EASY key (F 75 0=2)
. Network cancel switch (Local/Remote key)
Control Teminal : .
Operation Panel
: : ON
Network (Modbus TCP) Remot¢
OFF Command
0 Local
Network (EtherNet/IP_Modbus TCPy— 1 Operation Panej
Fhod
Control Terminal (VI)
Control Terminal (RR)
ON

Operation Panel

Remotg
OFF l% Setpoint
0 j Local
Operation Panel

Network (Modbus TCP)

Network (EtherNet/IP_Modbus TCP)—— 1
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<Example>

The example below shows how to configure the VF-MB1 for local/remote operation.

F terminal................. Operating command
R terminal ................. Modbus TCP local/remote (Terminal in this example) switching
RR/S4 terminail.......... Operation frequency command
<Wiring>
VF-MB1
Variable resistor for adjustment
10k ohm PP
VIB
O CC
SwWi1

)

Operation command

D F ]

SOURCE SINK

)R

EtherNet/IP_Modbus TCP
/local Switch

® - -
A
g &

)

) P24

(‘> ouT

<Parameter setting>

1! & (Command mode selection) = 0 (Terminal board)

F I I! d (Frequency setting mode selection 1) = 2 (VIB)

F ! {Z(Input terminal selection 2 (R)) = 48 (Remote/Local control)

<Operation>
R-CC terminal open: VF-MB1 is controlled as a slave device of the EtherNet/IP™
Modbus® TCP.
R-CC terminal closed:

F-CC terminal short to RUN
F-CC terminal open to STOP
Output frequency is set up by the RR/S4 signal input.

(Note)

When the local(HAND) / remote key (F 75 i=Z") is chosen as EASY key selection and
the EASY key lamp of an inverter front panel is on, priority is most given to operation by
a panel. (Refer to the inverter instruction manual for details).

Note that the HAND mode of the panel has priority over FLN local control.
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12. Unusual diagnosis

The VF-MB1 is able to install two kind options. The option error message is depended on

the position of the option under or panel side.

12.1. Option error

The error message is displayed when there is hardware error, software error or lose of
connection of wire.
When an option and a combination of the inverter are bad, it is displayed.

B Display of trip information
£ - 2 3 (Error code : 55) : Add-on option 1 error
(This error is displayed at the time the bottom side option has an error or only one

option is installed and has an error.)

12.2. Disconnection error of network cable

When network trouble occurred by disconnection etc, the inverter does emergency stop
with the following indication when the network disconnection detection (Z {45, 52 3)
is set, and it was setin (I {fJ {=¥).

M Display of trip information

£ ~ - B (Error code : 27) : Communication error
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13. WebServer

The option has webserver function. Writing and reading the drive's parameter and the
communication can be monitored by using this function through web network.

The chapter describes the function of the integrated webserver of the EtherNet/IP™ -
Modbus® TCP module.

13.1. Access to the webserver

This web server can be accessed by the navigators listed below:

- Microsoft® Internet Explorer — Version 5.0 or greater

The navigator must support Java™ Virtual Machine because the factory loaded web
server uses applets.

NOTE: As a TOSHIBA product, The EtherNet/IP™ option module uses internally Modbus °TcP
for the webserver. (The Modbus® TCP port is not accessible.)

Startup the web browser and input IP address of the drive as the homepage address.

#1401 Authorization Required - Microsoft Internet Explorer E]@
I
[/

File  Edit ‘“iew Favorites Tools Help

OBack - &4 lﬂ \ELI ..‘ / ) Search .,\ Favorites 6-‘ == j‘?’

Address @] http:ff192.168.23.24/ . v By ks
I

~_ |

The drive IP address

From your web browser, default http password and login are : USER, USER for monitor
and setup security level.

Enter Hetwork Password

% This zecure "Web Site [at 192.168.23.24] requiras you to log onh.

Flease twpe the User Mame and Password that you use for TOSYERT

WF Series.
Uszer Name |U5EH ﬂ
Password |mx

I {5 ave this password n vour password sk

0K | Cancel
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From the TOSVERT home page, you can access to 3 main menus:
- Monitoring

- Network setup
- Diagnostics

TOSHIBA

Leading Innavation >

K]
Home

[ Languages
English

Documai =

—. A A
Monitoring MNetwork Setup Diagnostics
N———— N——— N ——
~

E6581741

TOSVERT VF Series

[w]

13.2. Web pages structure

Each web page uses the same structure. Each main menu, "Monitoring", "Network
Setup" and "Diagnostics" contains each own sub menu. This last one is displayed on the
left side of web page.

TOSHIBA

Leading Innavation 33>

=

Monitoring
Drive monitor

Drive parameters

TOSVERT VF Series

The [A] toggle button shows or hides the left sided menu.

-75-

Wanitoring Network Setup
-

Device name | YFMB1-4007PL Al 00

Al2 |59

STOP

VF Status a3 o
Type-form ¥FME1S-2007PL pH [00

ao1oo

PO4 |00
Qutput freguency Hz 0.0
Cutput current % oo
Frequency reference Hz oo 0
Input voltage % 1027 "“’“ B
Outputvoltage % 00 =
Input power Ky i} <] <l
Cutput power [ oo
Taorgue % 0.0 1,440 1,440
Targque current % oo
Motor curnulative [oad factar % 0.0

-1,920 1,920

Drive cumulative load factar % 0o ! !
Eraking res. cumulative load factor - % a 2,400 2,400
Frequency ref. after camp. Hz oo
IR Input valle % nn Motor Speed (RPM)
YIB input value % 58
YIC input value % oo
Fulse frain input {52) value kpps a
PID feed hack Hz oo
Input watt-hour - 0.0
Cutputwatt-hour - oo
Matar load factar % 1]
Dirive load factar k) 1]
Drive rated current A 43 vl
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E6581741

13.3. Drive monitor (Main menu: Monitoring)

The state of the drive can be confirmed on this page.

TOSHIBA

Leading Innovation >3

[c}
Monitoring

Drive monitar

Drive parameters

Home  Decumentation..

VF viewer

Ianitaring

Device name YFMB1-4007PL
VF Status STOP

Type-form YFWB15-2007PL

Output frequency

Cutput current

Frequency reference
Inputvaltage

Cutput valtage

Input power

Cutput power

Torgue

Targue current

Motor cumulative load factor
Drive curnulative oad factor
Eraking res. cumulative load factor
Frequency ref. after camp.
VIAinputvalue

YIB inputvalue

VI inputvalue

Fulse train input {32) value
PID feed hack

Input watt-hour

Output watt-hour
Motor load factor

Dirive load factar

Drrive rated current

FRE

=R 'Eé'aQaQa’?EeR&?aﬁeﬁa’?ggaQa’?
=]
o

-76 -

TOSVERT VF Series

A 00

Al2 |59
Al 0.0
PH 0.0

A0 0.0
PO 00

-960 ‘ 960

1,440 1,440

-1,920 1,920
-2,400 2,400

Motor Speed (RPM)

=
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13.4. Drive parameters (Main menu: Monitoring)

The parameters of the drive can be set on this page.
The left column is used to select a modify group (or list) of parameters. The right columns
displays the parameters, its Modbus address and its current value.

TOSHIBA TOSVERT VF Series
Leading Innavation 22> Home  Documentation...
@ Honttoring
Monitoring Drive parameters &
Drive monitor Rate P address
¢ |Basic parameters = Parameter | Address | UnitId | Description | alue | Linit
InputfOutput parameters ALl n] 1] Automatic acceleration/deceleration - E
MotarZ parameters ALZ 1 0 Taorque boost setting rmacro Funckion -
W/F 5 paint CMOd 3 1] Command mode selection -
Frequen:y reference paral | FMod 4 0 Frequency setting mode selection 1 -
Start the monitor Tripless parameters FMSL 5 i Meter selection -
Aplication function(Droop, | | ey [ 0 Meter adjustment gain -
PID parameters byP 7 0 Defaulk setting -
Matar c.ontrol pa.rametersl Fr g a Forwardfreverse run selection (Panel keypad, -
Analog input adjustment p. . =
2nd AccjDec parameters 9 0 Acceleratw.on tl.me 1 sec =l |=
Protection parameters 16 0 Dieceleration kime 1 sec
Analog output parameters ” FH 17 0 Maxdrmum frequency Hz
Keypad parameters UL 18 0 Mz
Commurication parameter LL 19 a Lower limit Frequency Hz
PM drive Wl 20 1} Base frequency 1 Hz
Traverse Pt 21 a W/F control mode selection -
Iy Function vb 22 1} Torque boost value 1 % L]
Communication Camman p oL 23 i} Electranic-thermal pratection characteristic se -
Profibus parameters Sri 24 i} Preset-speed frequency 1 Hz
DeviceMet parameters | |5r2 25 il Preset-speed frequency 2 Hz
EtherMet comman paramet | |5p5 32 i} Preset-speed frequency 3 Hz
Etherhet/TP parameterer Srd 33 1] Preset-speed frequency 4 Hz
AL ] % vC 4 n Precet-sreed frannency S H [~
[s]

M Set the parameters

When parameters of the drive are modified from the webserver, you need to input the
PASSWORD. (The default password is "USER.")

It is necessary to be monitoring it to change the parameter.

TOSHIBA TOSVERT VF Series

Leading Innavation 32>
g Home  Documentation...

@ Manitoring Network Selup
3

WMonitoring Drive parameters
El | Rate [1000 | 1P addvess [192.168.23.24:namespat
Drive parameters Basic parameters |3 Parameter | address | UnitTd [ Descripkion I Walug I Uniik

Input{Output parameters AlL o o Autamatic acceleration)deceleration o - [~
Motor2 pararneters ALIZ 1 a Tarque boast setting macra function o -
¥[F 5 point Mod 3 0 Command mode selection 1 -
Frequeny reference para FrMod 4 1] Frequency setting mode selection 1 o -
Tripless parameters FrasL 5 0 Meter selection 1] -
Aplication function(Droop, | |y 6 o Meter adjustrent gain 512 -
PID parameters typ 7 A ] i} -
Motar cantrol parameters1 Password . -
Ainalog input adiustment p Fr g erse run selection {Panel keypad;D - 3
2nd Acc/Dec parameters | = G ? Fassword n t\.me L 0.0 8t o |3
Protection parameters = |jlPEc 1 n fime 1 0.0 see
Analog autput parameters H FH 17 equency 0.0 Hz
Keypad parametars UL 18 frequency &0.0 Hz
Communication parameter: LL 12 frequency 0.0 He
M drive L 20 e rrequenry 1 60,0 He
Traverse Pt 21 a W/F control mode selection z -
Iy Function wb 22 0 Torque boost value 1 6.0 kS |
Communication Camman p OLM 23 o Electranic-thermal pratection characteristic sel -
Profibus parameters Srl 24 o Preset-speed frequency 1 0.0 Hz
Devicelet parameters | |5p2 25 0 Preset-speed frequency 2 0.0 Hz
EtherMet common paramet | |55 32 0 Preset-speed frequency 3 0.0 Hez
Etherlist/TP parametersl_'z Srd 33 ] Preset-speed Frequency 4 0.0 Hz

NI & r5 ) n Praset-znead Franusnc 5 nn H [~]

200ms 160ms 300ms

Input the "write value" to popup window.
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TOSHIBA TOSVERT VF Series

Leading Innavation 332
9 Home  Documentation

© Nentoring Network Sefup
~

Monitoring Drive parameters
0}
parar Easic parameters E | Parameter | address | unitld [ Diescription [ Yalue [ Unit
Input/Cukput parameters A1 o 1} Automatic accelerationjdecelsration 1} - [~ ]
MokorZ pararneters ALIZ 1 a Torque boost setting macro funckion 1) -
WIF S poink CMod 3 0 Command mode selection 1 -
Frequen:y reference para Fraod 4 1} Frequency setting mode selection 1 0 -
Tripless parameters FMSL 5 ] Meter selection ] -
sfgcation Futnction(Droop, FrM & a Meter adjustment gain a1z -
arameters
Mnt;r control parameters] ki ? write value g \D -
analog input adistment p Fr 8 ve.rse run selection (Panel keypad,d - a
znd Acc/Dec parameters ACC 2 new value B:l f time 1 10.0 EE - |=
Praotection parameters 16 n time 1 10.0 R
Analag output parameters ” FH 17 Squency 80.0 Hz
Kevpad parameters LI 18 Frequency &0.0 Hz
Communication parameter: L 19 Frequency oo Hz
PM drive wL 20 ncy 1 60.0 Hz
Traverse Pt 21 ] W F control mode selection 2 -
My Funckion vh 22 a Torgque boost value 1 6.0 %o L
Communication Common p OLM 23 1} Electronic-thermal protection characteristic s=0 -
Profibus parameters Srl 24 1} Preset-speed frequency 1 0.0 Hz
DeviceMet parameters | |5r2 25 0 Preset-speed frequency 2 0.0 Hz
EtherMet common paramet | |53 3z 1] Preset-speed frequency 3 0.0 Hz
Etherhiet TP Darametersl_P Srd 33 0 Preset-speed frequency 4 0.0 Hz
] D 15 4 ] Precat-cnesd frennencs 5 nn H [+] 0|
| 220ms | 180ms | e01ms

[v]
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13.5. Network parameters (Main menu: Network Setup)

The network parameters of the drive can be confirmed on this page.

TOSHIBA TOSVERT VF Series

Leading Innavation 33>
9 Home  Documentation..

® Network Seup

Setup Network settings
Network settings EtherNet/IP
Modbus scanner Protocol EtherNet/IP Configured assemblies [ELLFALLS

EthIP scanner

Rate & duplex mode Autodetect
Administration

IP mode Manua

IP address 192.168.23.24

Subnet mask 255.255.255.0

Gateway address o.o0.0.0

Device name YFHB1-4007PL

Save | Abort | Password

Copyright @ 1888 - 2010, Toshiba Schneider Inverter Corporation. All Rights Reserved.

When network parameters of the drive are modified from the webserver, you need to
input the PASSWORD. (The default password is "USER.")

13.6. Modbus scanner (Main menu: Network Setup)

The 1/0 scanner of the Modbus® TCP protocol can be set on this page.

TOSHIBA TOSVERT VF Series

Leading Innavation 33
9 Home  Documentation...

o) Netwark Setup
Setup Meodkus 10 Scanner configuration

Metwork parameters
Modbus scanner MODBUS TCP Scanner configuration

n 0 0 Not assigned n 0 0 Nolt assigned
> EO - | > [
n 0- 0 Not assigned n 0 0 Not assigned

Password |

Copyright @ 1985 - 2010, Toshiba Schneider Inverter Corporation. All Rights Reserved

When I/0O scanner of the Modbus® TCP protocol are modified from the webserver, you
need to input the PASSWORD. (The default password is "USER.")
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13.7. EthIP scanner (Main menu: Network Setup)

The 1/0 scanner of the EtherNet/IP protocol can be set on this page.

TOSHIBA TOSVERT VF Series

Leading I tion 22>
ng Innavation Heme  Documentation...

@ Network Setup Diagnostics
Setup EtherNet/IP Scanner configuration

Network parameters EtherNet/IP Scanner configuration

Modbus scanner Assembly pssembly

EthIF scanner 102 122

B I I T T I R (7T
TR | (R
- [T - - - [T - o
B 0 CECEEEE

Administration

CR - | (RO
ER - - - | (RO |

Save | Abortl Enter your password - |*”‘**‘ | Abortl

Copyright © 1998 - 2010, Toshiba Schneider Inverter Corporation. All Rights Reserved.

When I/0 scanner of the Modbus® TCP protocol are modified from the webserver, you
need to input the PASSWORD. (The default password is "USER.")

Select the I/O scan parameters in "Config" column.

TOSHIBA TOSVERT VF Series

Leading Innavation >>>
9 Home  Documentation..

m Network Setus Disgnosics

Setup EtherNet/IP Scanner configuration

etwork parameters EtherNet/IP Scanner configuration

Modbus scanner Y—— T

EthIP scanner 102 152
e I T N e T 7N T
ZXIN [ co==cnication o + [FTRNOY [N [overter status ]
C{E| - ocuonex cossaf 2 JTOTY [CH| 0utrut freavenc]

Administration

FA23

M O - - - | [ERC - i

FAS1

FARC - - | [

ACC

O O
EON O - ---+| : J— -

Save | Abort Passward

Copyright© 1988 - 2010, Toshiba Schneider Inverter Corporation. All Rights Reserved.
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13.8. Administration (Main menu: Network Setup)

The "web read password" and "web write password" of the webserver can be modify on

this page.

TOSHIBA TOSVERT VF Series

Leadng Innavation 23> Home Documentation..
£l Network Setup

Setup Administration

ark parameters . B
I Administration
us scanner
Web read password |

EthIF scanner
- Web write password

Abort | Password |

Caopyright @ 1998 - 2010, Toshiba Schneider Inverter Corperation. All Rights Reserved.

TOSHIBA TOSVERT VF Series

Leading | tion 22>
ng Innavation Home  Documentation...
ci Network Setup

Setup Administration

‘p ete ini i
parameters Administration

'J'j o Ci e
w Web read password
EthIP scanner
I et e pasword

Administration

Abort | Enter your password @ | #k##

Copyright @ 1998 - 2010, Toshiba Schneider Inverter Corporation. All Rights Reserved.

TOSHIBA TOSVERT VF Series

mdng Innavation 2> Home Documentation..
© Network Setup

Setup Administration

parameters . . B
- Administration
Modbus scanner
Web read password  [QR333 Save
EthIP scanner
[ Web write password  [LE133 Save

Administration

Nef

Abort | Password |

Copyright ® 1998 - 2010, Toshiba Schneider Inverter Corporation. All Rights Reserved.
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13.9. TCP/IP statistics (Main menu: Diagnostics)

TOSHIBA TOSVERT VF Series

Leading Innavation 72
4 Home  Documentation...

el Network Sefup Diagnostics
Diagnostics Ethernet and TCP/IP statistics

Modbus statistics IP Address T Link down

Ethernet IP statistics Link Status (lefi/A port) [ILLLEEIF Sl
Default gateway Receive statistics
IP Mode Frames received OK * [ELELL
Ethernet parameters |:
MAC Address Transmit statistics

oo o o oy [ oo R
oo o LT o= L
e o |

Late collisions 0
Reset counters |

Copyright ® 1998 - 2010, Toshiba Schneider Inverter Corporation. All Rights Reserved.

TOSHIBA TOSVERT VF Series

Leading Innavation 23>
9 Home  Documentation..

cif Network Setup Diagnostics
Diagnostics Modbus Messaging statistics

TCPIP statistics Inbound / Outbound statistics 10 Scanner statistics
Modbus statistics Opened TCP connections l:ll:l

Ethernet IP statistics Sent Modbus msg 10 scans transmitted l:l

Copyright @ 1998 - 2010, Toshiba Schneider Inverter Caorporation. All Rights Reserved.

TOSHIBA TOSVERT VF Series

Leading Innavation 3>
9 Home  Documentation...

© Network Setup Diagnostics

Diagnostics Ethernet IP statistics

TCPIF stafistics Connection diagnostic Explicit Messaging diagnostic
Modbus statistics Max CIP 10 Connections opened I:l Class3 Msg Send Counter I:l

i oy Comocior percs R o i e oo (R
oo o oo R e e o R
o7 CommctonGpein e RN v cizgnosc
o comecaer oot oo i e o o
ot o7 Comecroropenes— | ey oo o s R
Coreree o comociors oo oy Sy ey L
o oo Corer [T oo o s LA
ooy [T ey o e s
oo sons o o | vy o oo v R
0 Cormrmpion o v Corne DR o oo o o s LA

ent se A ate (pki ’l]—|

sending [+l

B
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