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Safety precautions

On the inverter and in its instruction manual, important information is contained for
preventing injuries to users and damages to assets and for proper use of the device.
Read the instruction manual attached to inverter along with this instruction manual for
completely understanding the safety precautions and adhere to the contents of these
manuals.

This option needs the option adaptor to connect VF-S15 which type form is SBP009Z.
Please match here and buy it when SBP009Z is not at hand yet.

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 InStruction ManUa =« -« rerrrmrrmmeimminiiiiiiiiiniaaanenns E6581697
- TOSVERT VF-S15 Instruction Manual -« - srrrrermrrmrmmimminiianniaiaaniaens E6581611
- TOSVERT VF-AS3 Instruction Manual -« - srerrermrmmmmmiiiniiiiainiaaaninaeas E6582062
- TOSVERT VF-MB1/S15/AS3 communication option Precautions Manual --- E6582163
- VF-S15 Option Adapter Instruction Manual «--«- rererrrrmriii E6581838

The items described in the instruction manual and on the inverter itself are very important
so that you can use safely the inverter, prevent injury to yourself and other people around
you as well as to prevent damage to property in the area. Thoroughly familiarize yourself
with the symbols and indications shown below and then continue to read the manual.

Make

sure that you observe all warnings given.

Description of display

Display

Meaning

Indicates that "improper use may result in death or serious injury."

Indicates that "improper use may result in injury or only property damage.""*"

*1: Injury means injury, burn, electric shock, etc. that do not require hospitalization or long-term hospital

visits for treatment.

*2: Property damage means extended damage related to damage to the properties and materials.

Meaning of symbols

Display

Meaning

® Mark

Indicates prohibition (matters prohibited).
The concrete contents are indicated inside or near the symbol with a picture or text.

o Mark

Indicates instructions (matters to be observed without fail).
The concrete contents are indicated inside or near the symbol with a picture or text.
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/A Warning

0

Mandatory v

Shut off power when installing and wiring this option.

Wait at least 15 minutes and check to make sure that the charge lamp is no longer lit.

If steps above are not properly performed, this can result in electric shock or product
failure.

Use an emergency stop device and an additional safety device in your system to prevent
serious accident due to the option malfunctions.

Usage without any emergency stop device or any additional safety device can result in
accident or injury.

Use an additional safety device with your system to prevent a serious accident due to the
network malfunctions.

Usage without an additional safety device may cause an accident.

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

V¥ Do not pull on any cable itself.

Doing so could result in damage or malfunction.
A Caution
V¥ Do not connect to any communication device other than the one supported.
It may cause an accident.
V¥ Do not touch the sharp edges of the inverter or option.
® Doing so could result in injury.
Prohibited |y  pg not use application of writing into inverter parameters more than 100,000 times.
The Life of EEPROM is approximately 100,000 times.
Frequent writing to the EEPROM of inverter will cause a memory corruption.

V¥ Insert an electromagnetic contactor between the inverter and the power supply so that
the machine can be stopped without fail from an external controller in case of an
emergency.

V¥ Set up “Communication error trip function (see below)” to stop the Inverter when the

0 option unit is de_activated by an unusual event such as tripping, an operating error,
power outage, failure, etc.
Mandatory - Network Time-Out, Inverter operation at disconnection, Preset speed operation
selection
(Refer to "5.3.1 Network error detection (£ {0 - I (£ 3)" for details)
Deactivated the option module may cause an accident, if the “Communication error trip
function” is not properly set up.
Notes on use
Notes

V¥ Please install away from the place where temperature and humidity change rapidly.

V¥ Keep a distance of 20cm or more between the drive 's power cable and the data
transmission cable.

Or the drive might malfunction because of noise.

V¥ If the control power is turned off due to momentary power failure etc., communication

can not be performed temporarily.
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1.Product version and ESI file
It shows the differences by product version below.
Suffix of the
ltem TYPE-FORM Applicable model ESI file *1
*2
None VF-MB1 TOSVERT VFMB1.xml
IPE003Z VF-S15 TOSVERT_VFS15.xml
Product version o VF-MB1 TOSVERT VFMB1 1.xml
-1 VF-S15 TOSVERT_VFS15 1.xml

VF-AS3 (CPUL1 version 106 or more)

TOSVERT_VFAS3 1.xml

*1: Regarding ESI (EtherCAT Slave Information) file in XML format for VF-MB1/S15/AS3,

Please contact your Toshiba distributor.

*2: Suffix can be checked by the labels on the product and the package.

Name label

Suffix

/

IPE003Z-T)

EtherCAT

A

1.03IE01
A sW1621

A0123456 Made in Sweden

Package label

Suffix

TDSHIBA

TYPE-FORM IPE003Z
LOT No 16E
STOCK No 53217033

*63217033*

W OPTION UNIT ARTS Q
NAME EtherCAT op#0on N

Cce

1.031E01

A0123456

QUANTITY: 1 0.1 kg
Made in Sweden
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2.0verview

The EtherCAT® interface (IPE003Z) allows the VF-MB1/S15/AS3 drive to be connected into the
EtherCAT® network. The drive is controlled by 2 drive profiles (CiA402 V3 or TOSHIBA).
Also, VF-MB1/S15/AS3 supports BECKHOFF software TwinCAT® V2.x with CODESYSY V2.

EtherCAT® and TwinCAT® are registered trademark and patented technology, licensed by Beckhoff
Automation GmbH, Germany.

m—
EtherCAT.

Conformance tested

2.1. Specification

Module specifications

ltem Specification
Type-form IPEO03Z
VF-MB1
Applicable inverter VF-S15 with SBP009Z
VFE-AS3 (CPU1 version 106 or more)
Connector RJ45 X 2
EtherCAT®
Supported network Supports the CoE only. Supports CANopen CiA® 402 V3
drive profile
Indicator 4 LEDs indicqting the communication status and error
status and 2 link status
Protection degree IP20
Correspond to inverter.
Environments Note) The maximum ambient temperature for VF-AS3 is

50 degrees when the option is installed.

Network specifications

Item Specification

Baud rate 100Mbps

Cyclic communication PDO function *2

Acyclic communication SDO function *3
EtherCAT _ _ CiA402 drive profile

Drive profile - -

TOSHIBA drive profile
Other support service EtherCAT state machine
P Emergency (EMCY)
Command reception time About 5ms *1

*1: Command reception time is the time until the inverter is operated by RUN command on the cyclic
communication.
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*2: Cyclical Communication: PDO
* PDO is intended for use with the communication scanner according to CiA402.
* PDO overview (default settings)
RPDO ‘ (CMD) ‘ (LFRD) ‘ (None) ‘ (None) ‘ (None) ‘ (None) ‘

TPDO | (E1A) | RFRD) | (None) | (None) | (None) | (None) |

CMD: Controlword

LFRD: VI_Target_Velocity

ETA: Statusword

RFRD: VI_Velocity_Actual value

The configuration means are:
» EtherCAT configuration tool, then the configuration is downloaded by the master.

*3: Acyclic Services: SDO
The VF-MB1/S15/AS3 manages a SDO server (Service Data Object). SDO telegrams are used for
configuration and adjustment, they are characterized by two identifiers:
* One for requests (telegrams sent from the PLC to the VF-MB1/S15/AS3)
* One for responses (telegrams sent back to the PLC by the VF-MB1/S15/AS3)
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3.Names and functions

The drawing below shows names and functions of main parts.

3.1. Outline

Connector to the inverter

|

D M M ) LED indicator (See 3.3)

Hu_ RUN ERR
i

oot N e
LIAX1 —»[d|= o= = <+— X2L/A
e N

V4 AN
= is 4 —EN\
M| T
(PUSH / i \
Shielded female RJ45 Shielded female RJ45
Ethernet Connector Ethernet Connector
Release tab (Port IN) (Port OUT)

X1 means EtherCAT IN port,

—
E t h e rc AT® - X2 means EtherCAT OUT port

Conformance tested
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3.2. RJ45 connector pin layout

The EtherCAT® unit is equipped with two shielded RJ45 connectors. When you use
VF-MB1/AS3, the shielding is connected to the drive ground. When you use VF-S15, the
shielding is connected to the grounding terminal of option adapter.

Use an STP (shielded twisted pair) Ethernet cable.

The transmission speed is detected automatically by the card (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 (100 Mbps).

Port IN (X1 L/A EtherCAT) Pin Signal Meaning
and Port OUT (X2 L/A EtherCAT) 1 TX+ Ethernet transmit line +
2 TX- Ethernet transmit line -
3 RX+ Ethernet receive line +
4 -
5 -
/ \ 6 RX- Ethernet receive line -
8 1 7 -
8 -

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

Cable specifications
* Minimum Cat 5e,
» Connector RJ45, no crossover cable
* Shield: both ends grounded
 Twisted pair cable
* Cable: 8 x 0.25 mm? (8 x AWG 22)
» Use pre-assembled cables to reduce the wiring mistakes,
« Verify that wiring, cables and connected interfaces meet the PELV (Protective Extra-Low
Voltage) requirements.
* Maximum cable length = 100 m (328 ft)
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3.3. Status indicator

3.3.1. LED on the option

The LEDs shows the present
status of the network and module.

B The behavior of X1 L/A LED and L/A X2 LED

RUN ERR

X1 LA —» = -
@ |l
al

/

He— L/A X2

These LEDs indicate the status of the EtherCAT IN port (X1 L/A) and OUT port (L/A X2)

Color and behavior Meaning

OFF No link

Green ON Link, no activity
Green Flickering Link, activity

B The behavior of RUN LED

It LED indicate the RUN status or RUN error

Color and behavior

Meaning

OFF

EtherCAT state: INIT

Green blinking

EtherCAT state: PRE-OPERATIONAL

Green single flashing

EtherCAT state: SAFE-OPERATIONAL

Green ON

EtherCAT state: OPERATIONAL

Red ON

Fatal error

Red Flickering

EtherCAT state: INITIALISATION or BOOTSTRAP

B The behavior of ERR LED

It LED indicate the network status or network error

Color and behavior Meaning

OFF No detected fault
Red ON Fatal error

Red blinking Invalid configuration

Red single flashing

Local error (such as synchronization error)

Red double flashing

Watchdog timeout

Red Flickering

Booting Error

LED Behavior Detail

Y SR S AR}

1000 ms

on
Flickering
| 50 ms
on
Blinking 200 ms | 200 ms.
off
on
Single 200 ms
flash = ol Bl
off
on
Double 200 ms | 200 ms
flash - -
off —

EDDrn_s___ 1000 ms _ ’7

- 10 -
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3.3.2. Labels on theinverter (Only for the VF-AS3)

When EtherCAT option is used, please stick the LED label and Link-status information
label to VF-AS3. These labels are enclosed with the option.

~
Link-status information label | | EtherCAT. * L/A X1 L/A X2
®

Conformance tested L. — .J

The following connectors X1 |_’ | | | I ‘_I X2

and the LED of link-status M

are found in the white pair ECTIN Port ECTOUT Port

of EtherCAT ports behind

the front cover )

LED label /ﬁ

3.3.2.1. LED label
Please stick the LED label for EtherCAT option to lower side of communication indicator
of VF-AS3.
ERR is displayed to the NET1-LED together on communication indicator. RUN is
displayed to the NET2-LED together on communication indicator. See “3.3.1.LED on the
option” about ERR and RUN.

- 11 -
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3.3.2.2. Link-status information label

Please stick the Link-status information label to the front cover of VF-AS3. This
information needs for the user when the LED of Link-status is checked.

—

EtherCAT. ™ YAX L/AX2
Conformance tested —'—' 4J
The following cennectors

and the LED of link=status X1 '_. i
are found in the white pair  ECTINPort L_J

xz

ECT QUT Port

of EtherCAT ports behind
the front cover

Framd size A3 % 1 ] s .

Frame size A4 Frame size A6

Frame size A5

® ®) © — @
= = —
1

® @ o @

1

Frame size A Frame size A8
. Type-Form
F
rame size 240V 480V
Al VFAS3-2004P to 2022P VFAS3-4004PC to 4037PC
A2 VFAS3-2037P VFAS3-4055PC, 4075PC
A3 VFAS3-2055P, 2075P VFAS3-4110PC to 4185PC
A4 VFAS3-2110P to 2185P VFAS3-4220PC to 4370PC
A5 VFAS3-2220P to 2370P VFAS3-4450PC to 4750PC
A6 VFAS3-2450P, 2550P VFAS3-4900PC to 4132KPC
A7 - VFAS3-4160KPC
A8 - VFAS3-4200KPC to 4280KPC
Figure: The position of the Link-status information label
AWarning
® V¥ Never remove the front cover when the power is on.
Prohibited Doing so could result in electric shock.

- 12 -
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4. Hardware Setup

When using this product with VF-S15, sold separately VF-S15 option adapter (SBP009Z) is required.

4.1. Mounting and removing

AWarning
¥ The mounting/removing of option must be performed without supplying power (Turn off
0 all input power, wait at least 15 minutes, confirm that the charge lamp of inverter is no
longer lit). The inverter and option can become damaged.
Mandatory |¥ Do not use tool for the mounting/removing of option. The inverter and option can become
action damaged.

4.1.1. Mounting and removing of option for VF-MB1

Way for mount and remove the option, refer to [Optional external devices] of E6581697.

4.1.2. Mounting and removing of option for VF-S15

Way for mount and remove the option, refer to [Optional external devices] of E6581611.

4.1.3. Mounting and removing of option for VF-AS3

Way for mount and remove the option, refer to [Mounting/removing insert type options] of E6582062.

- 13 -
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o>.Parameters

5.1. Communication parameters

Set up the drive parameters as follows. It is necessary to reset the drive to update the parameter.
This option doesn't operate if these parameters are not correctly set.
Reset by power-on/off or set F899 to 1 after these parameters are set.

VF-MB1/S15

Comm
Title unicati Function Description
on No.

Default
(Setting)

: Terminal board

: Panel keypad (including remote keypad)
: RS485 communication

: CANopen communication

: Communication option

: 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

: CANopen communication

: Communication option

: Terminal board VIC

9, 10: -

11: Pulse train input

L
u
3
[OR

0003 | Command mode selection

4

Frequency setting mode
selection 1

-
22
Dau
o

0004 @)

O~NO U DSAWNREPOIAAWNPEO

VF-AS3

Comm
Title unicati Function Description
on No.

Default
(Setting)

: Terminal

: Operation panel, Extension panel
: Embedded Ethernet 0
: RS485 communication (connector 1) (5)
: RS485 communication (connector 2)
Communication option

: Terminal RR

: Terminal RX

: Terminal Il

: Terminal Al4 (option)

: Terminal Al5 (option)

6-9:-

10: Touch wheel 1 (power off or press OK to save)

Frequency setting mode E ;cr)(l;ch wheel 2 (press OK to save) 1

selection 1 13,14 - (23)

15: Terminal Up/Down frequency

16: Pulse train

17: High resolution pulse train (option)
18,19: -

20: Embedded Ethernet

21: RS485 communication (connector 1)
22: RS485 communication (connector 2)
23: Communication option

0003 | Command mode selection

™
23
£

i,

ORWNRPOUUAWNRLO

-
<
Dt

o

0004
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Comm
Title unicati Function Description Default
on No.
- - . . VF-MB/S15 : 0.0 — 3600s Notel)
= Acceleration time 1
TeE 0009 VF-AS1 : 0.0 — 6000s *5
- - . . VF-MB/S15 : 0.0 — 3600s Notel)
e Deceleration time 1
HEE 0010 VF-AS1 : 0.0 — 6000s *5
. VF-MB/S15 : 30.0 — 500.0Hz
= Maximum frequenc
FH) 0011 quency VF-ASL : 30.0 — 590.0Hz Note2)
- VF-MB/S15:05- FH Note3)
i Upper limit frequenc
gio | 001z Upp quency VF-AS1:0.0- F H *6
1: 2 poles
2: 4 poles
3: 6 poles
roce Number of motor pole for | 4:8 poles
FH5%L5 | 0856 L 2
communication 5: 10 poles
6: 12 poles
7: 14 poles
8: 16 poles
L . 0: -
[ g O fi
Fl = e e 0899 | Communication function reset 1: Reset (after execution: 0) 0

Notel) VF-MB1/S15 : 10.0s , VF-AS3 : Parameter values vary depending on the capacity.
Note2) VF-MB1/S15 : 80.0Hz , VF-AS3 : Depending on the setup menu.
Note3) VF-MB1/S15 : 60.0Hz , VF-AS3 : Depending on the setup menu.

5.2. Communication parameters for IPE0O03Z
note) The parameters with hatching are for monitoring. The value and index of PDO are able to be
confirmed by C001 to C026 and C410 to C421. Don’t set them to any value.
Comm
Title unicati Function Description Default
on No.
0: None 100*2
1: F A& (Communication command 1)
2: F R 2 3 (Communication command 2)
3: FR L 7 (Frequency command, 0.01Hz)
4: F H ] 7 (Torque command 0.01%) [VF-AS3] *4
5. F _,,_, (Terminal output data from comm.)
6: F { (Analog output (FM) data from comm.)
7. FR 5 (Analog output(AM) data from comm.) [VF-AS3] **
8: FE L ! (Stall prevention level, %)
9: F 44 ! (Power running torque limit 1 level,
- : 0.01%) [VF-AS3] *
LW | CRUL | SERNmEr R 4 Eeiess 10: F 4 4 3 (Regenerative braking torque limit 1 Ie\)/e[l\,/ !
0.01%) [VF-AS3] *
11 FHE ,’_7 (Speed loop proportional gain) [VF-AS3] *4
12: F 45 ! (Speed loop stabilization coefficient) [VF-AS3] *4
13: AL L (Acceleration time 1, 0.1s) **
14: 4 £ L (Deceleration time 1, 0.1s) *!
15: /L (Upper limit, 0.01Hz)
16: o & (Torque boost value 1, 0.1%)
17: o L o (Base frequency voltage 1, 0.1V)
100: CMD
101: LFRD
002 | Ccoo2 | Scannerinput 2 address 0-101 (Same as £ 347 ¢ 101*2
C 003 | coo3 | Scannerinput 3 address 0-101 (Same as £ O 1) 0*2
004 | Ccoo4 | Scannerinput 4 address 0-101 (Same as £ 00 1) 0*2
005 | Coo5 | Scannerinput 5 address 0-101 (Same as £ O 1) 0*2
CO0L | Co06 | Scannerinput 6 address 0-101 (Same as £ 00 1) 0*2
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Comm
Title unicati Function Description Default
on No.

: None 100*2
: F 4 ! (Inverter status 1)
: F o[l ] (Output frequency, 0.01Hz)
1 3 (Output current, 0.01%)
F o5 (Output voltage, 0.01%)
F L8 ! (Inverter alarm)
: F o2 (PID feedback value, 0.01Hz)
. F & 0 E (Input terminal status)
: F 4 7 (Output terminal status)
:FE3JE (VIBinput, 0.01%) / £ £ 35 (RR input) [VF-AS3] *4
: FE 35 (VIAinput, 0.01%) / F £ 35 (RX input) [VF-AS3] *4
. F £ 37 (VICinput, 0.01%) / ~ £ 3 7 (Il input) [VF-AS3] *4

CONDUEWNE O

[
= o

12: F 40/ 4 (Input voltage (DC detection), 0.01%)

13: F 4 {5 (Estimated speed (real-time value), 0.01Hz)

14: F 4 { & (Torque, 0.01%)

15: F £ & & (My monitor 1) [VF-AS3] **

16: F £ & ! (My monitor 2) [VF-AS3] **

17: F E & 2 (My monitor 3) [VF-AS3] **

- - C O H *4

L2 ! | Cco21 | Scanner output 1 address 12 :-'ég E E:\:Ari?sgt':;rf) [VF-AS3]

20: F 425 (Input power, 0.01kW)

21: F & 3] (Output power, 0.01kW)

22: FE !4 (Cumulative operation time, 0.01 = 1 hour)

23: F £ 4[] (FM terminal output monitor, 0.01%)

24: F E 4 ! (AM terminal output monitor) [VF-AS3] **

25: F d 2] (Torque current, 0.01%)

26: F o £ 3 (Motor overload factor, 0.01%)

27: F d 24 (Drive overload factor, 0.01%)

28: F 4 25 (PBR overload factor, %)

29: F £ 2 5 (Motor load factor, %)

30: F 42 7 (Drive load factor, %)

31: F £ 55 (Pulse train input, pps)

32: F £ 7L} (Drive rated current, 0.1A)

33: FE 75 (Input Watt-hour, 1kWh X 107 7%%)

34: FE 7 7 (Output Watt-hour, 1kWh X 10F '*%)

35: F 4 & 3 (IGBT temperature, degree C)

100: ETA
101: RFRD

022 | C022 | Scanneroutput 2 address | 0-101 (Same as £ 52 {) 101*2
C023 | C023 | Scanneroutput 3 address | 0-101 (Same as £ 52 {) 0*2
024 | C024 | Scanneroutput 4 address | 0-101 (Same as £ 52 {) 0*2
CO25 | C025 | Scanneroutput 5 address | 0-101 (Same as £ 52 {) 0*2
COZ2E | C026 | Scanneroutput 6 address | 0-101 (Same as £ 52 {) 0*2
£ 00 | cioo | SOmmunication error 0.0 - 100.0 sec. 0.0sec

detection delay time

Stop and controlled by £ /78 o, FI 0
Operation continue

Inverter operation at the Deceleration stop

arwhRO

T 101 . . 4
ciu i) CI0L ) munication loss action Coast stop
Network error stop (£ ~ r~ & trip)
Preset speed operation (by £ {2 setting)
Fina | cpop | Presetspeed 0: None 0
LorHE operation selection 1to 15: Preset speed
0: Disconnection detection 0
Communication time-out 1: When communication mode enable (Both £ /{7 o and
£ i3 | cio3 : F il d are set CANopen or communication option)

condition selection
only

2: 1 + Driving operation
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Comm
Title unicati Function Description Default
on No.
1: INIT Initialization 1
2: PREOP Pre-operational
3: BOOTTRAP Bootstrap
P 4: SAFE-OP Safe operational
It
S| G0 BUEEr S a T EEE In SAFE-OP mode, inputs are updated in PDOs,
outputs are not valid.
8: OP Operational
In OP mode, inputs and outputs are valid.
0 - 65535 0"
cHO C401 EtherCAT second Address changeable from drive or from master via 2nd
address .
address dialog.
A EtherCAT address 0 - 65535 0*3
LN C402 .
Actual value The monitor of the EtherCAT address actual value
Index 0x1600 sub-index 0x01 Command Index No. 0x6040
oL o .
Lo C410 PDO: Command1 0x6040: Controlword %3
Index 0x1600 sub-index 0x02 Command Index No. 0x6042
N | .
Lo | @l ] 1P Dok CommiEme 2 0x6042: vl target velocity *3
r4 {2 | Cc412 | PDO: Command3 Index 0x1600 sub-index 0x03 Command Index No. 0*3
4 !3 | C413 | PDO: Command4 Index 0x1600 sub-index 0x04 Command Index No. 0*3
4 !4 | C414 | PDO: Command5 Index 0x1600 sub-index 0x05 Command Index No. 0*3
4 !5 | C415 | PDO: Command6 Index 0x1600 sub-index 0x06 Command Index No. 0*3
. Index 0x1A00 sub-index 0x01 Monitor Index No. 0x6041
| g .
Lo C416 PDO: Monitorl 0x6041: vl Statusword %3
. Index 0x1A00 sub-index 0x02 Monitor Index No. 0x6044
| I | .
LYY | G PO e 0x6044: vl velocity actual value *3
4 !5 | C418 | PDO: Monitor3 Index 0x1A00 sub-index 0x03 Monitor Index No. 0*3
4 !5 | C419 | PDO: Monitor4 Index 0x1A00 sub-index 0x04 Monitor Index No. 0*3
C 520 | C420 | PDO: Monitor5 Index 0x1A00 sub-index 0x05 Monitor Index No. 0*3
C 42 ! | C421 | PDO: Monitor6 Index 0x1A00 sub-index 0x06 Monitor Index No. 0*3
CHRSE | €858 | VI Velocity Max_Amount | 0— OxFFFF (min1) (01)(5005(;5:6
VI_Velocity_Acceleration 0x05dC
[l =Wl x| _ = _
Lo C860 Delta_Speed 0 — OXFFFF (s) (1500) *
- VI_Velocity_Acceleration . 0x000A
moc g — — _ 1
LOos C862 Delta_Time 0 — OXFFFF (mint) (10)*5
- VI_Velocity_Deceleration 0x05dC
[l = Wi | _ — _
Lo C863 Delta_Speed 0 — OXFFFF (s) (1500) *
VI_Velocity_Deceleration . 0x000A
| g g —_ — _ -1
LooS C865 Delta_Time 0 — OXFFFF (mint) (10) *5
*1: Do not change the acceleration/deceleration time unit (parameter 5 %), if change the
parameter, the setting value range will be different from above range.

*2: These parameters are accordingto £ 5 {1 ~ [ 52 ! parameters. These default values were

set when the EtherCAT option was installed.
*3: These parameters are set from master (TwinCAT®).
*4: The description and setting are only for the VF-ASS3.

I x Nl

*5: Acceleration time 1 (AL ) and deceleration time 1 (4 £ L) are worked when [ /710 4 isn't

“Communication option”. If

104 is “Communication option”, Acceleration and deceleration
L LCBES, CRES, CREES. See “7.1. TOSHIBA Drive profile” for

*6: Upper limit frequency (LfL ) isn't worked when [ 555 isn't 0. Set [ 55 & to the upper limit
speed. See “7.1.TOSHIBA Drive profile” for the detailed information.

*7: EtherCAT second address (£ %I !) can’t be copied by Remote keypad (RKP002Z, RKP0062).

A Warning

-
L
time 1 are worked by L 555
the detailed information.
7 o _ S
\o/ V Set up “Communication error trip function (£ /L
Mandatory EtherCAT® communication is deactivated.
action

I~
U]

" to stop the drive when

- 17 -
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5.3. The details of the parameter setting

5.3.1. Network error detection ({ {00 -C !0 3)

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

V Related parameter

Title Function Setting range Description

The waiting time from when a network error occurs can
be adjusted. If a network error continues past the time set
in [ {01, itis recognized as a communication error and
the operation of the drive follows the setting of I {7 /.

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

detection delay time 0.0-100.0 sec operation is continued.

D
t3
K3

*The time unit time-out operates =
EtherCAT watchdog + £ /i (communication error
detection delay time) [0.1s]

The operation of the drive when the communication fault
occurs can be specified.
0: Stop and Communication release *
(follows £ 173 & and F 71} & setting)
: None
: Deceleration stop
: Coast stop
: Emergency stop
5: Preset speed operation command
(Operating at the preset speed operation frequency set
with & {1 2)

Inverter operation at the
communications loss action

0-5

™
=

A WN P

The operation frequency of the drive when the

Preset speed operation o o
) P P 0-15 communication fault occurs can be specified. (Only when
selection JE
L {0 lissettob)

[ X]

Select the communication time-out condition

0: Disconnection detection

0-2 1: When communication mode enable (Both { /7
and F /1 [ o are set CANopen or COM option)

2: 1+Driving operation.

Communication time-out
condition selection

=
[t
[N

*The behavior of the drive in the system that connected two (or more) drive by the EtherCAT
network.

When the cable of OUT of drive at the first position is removed,

the drive at the first position did not detect communication abnormality.

The drive at the second position detected communication abnormality.

The master station was able to send data (LFRD) to drive at the fist position.
However, information (ETA and RFRD) on the drive was not able to be read.

It seems that TwinCAT’s problem.

Drive at the Drive at the
first position second position
TwinCAT
IN OUT IN OUT
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6. Communication Object

Object Dictionary has mainly 3 profile sets.
® Communication profile area (Index 0x1000 to Ox1FFF)
® TOSHIBA drive profile area (Index 0x2000 to OX5FFF)
® CiA402 drive profile area (Index 0x6000 to OX9FFF)

Setting and reading to each profile (Index) are operated from master.

See the manual of master in detail.

See “10.3.ESI file (EtherCAT Slave Information)” about the way to integrate ESI file to
master (TwinCAT®).

6.1. Communication Profile

These objects are CANopen communication configuration settings. These communication

profile object cannot be mapped into PDO.

Sub _
Index index Access | Type | Default value Description

Device type

Bits 24-31 not used (0),

Bits 16-23 = Type of device (65)

Bits 0-15 = Device profile number (402)

0x1001 | Ox00 RO u8 0x00 Error register : Error (= 1) or no error (= 0)

Number of errors: Only one possible error (1), located in

0x1000 | 0x00 RO u32 0x00410192

0x00 | RO ) u8 0x00 object #1003 sub 01
0x1003* | 0x01 Standard error field:
to RO u32 (Null) Bits 16-31 = Additional information (always 0)
0x10 Bits 00-15 = Error code parameter

Manufacturer device name

This value depends on the drive name. ex. VFS15-2007PM
0x00 RO u8 0x04 ID object: Number of objects

ID object: Supplier ID

0x00000284 : Toshiba Schneider Inverter Co.

0x02 RO u32 0x000000E1 | Product code

0x03 RO u32 0x00010002 | Revision number

0x04 RO u32 - Serial number

0x1008 | 0x00 RO string -

0x01 RO u32 0x00000284

0x1018

*Note: Error code data are cleared of the 0x1003 object when executed the reset from
power reset, terminal board, Panel Keypad, FA06 (reset command) and parameter

reset (FH 55 =1).
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6.1.1. RPDO: Receive PDO
The mapping of RPDO is shown to the following way.
1. Check the index for mapping by the following list (the description of [ &/ [ ).
2. Setthe index checked by the list to RPDO on master.
See the manual of master in detail.
3. Check the result of the mapping by the value of [ /¥ fto [ I 5
<Example: The mapping [Communication command 1] is set to RPDO1>
1. Check the index for mapping by the following list (the description of [ i [f ).
(The index is 0x2A06.)
2. Set 0x2A06 to RPDO1 on master.
3. Check the value of parameter whether mapping is operated correctly.
(If the value of [ [ i ! is 1, the mapping is correct.)
< The available mapping list of RPDO >
The available -
drive profile The description of [ [/ { Index
*1
TOSHIBA 1. F R 05 (Communication command 1) 0x2A06
TOSHIBA 2: F R 2 3 (Communication command 2) 0x2A23
TOSHIBA 3: F R T (Frequency command, 0.01Hz) 0x2A07
Common 4: F A 3 3 (Torque command 0.01%) [VF-AS3] *2 0x2A33
Common 5: F A 5[ (Terminal output data from comm.) 0x2A50
Common 6: 5 A5 ! (Analog output (FM) data from comm.) 0x2A51
Common 7: F R 52 (Analog output(AM) data from comm.) [VF-AS3] *2 0x2A52
Common 8: F £ ! (Stall prevention level, %) 0x2601
Common 9: F 44 ! (Power running torque limit 1 level, 0.01%) [VF-AS3] *2 0x2441
Common 10: F 4 3 (Regenerative braking torque limit 1 level, 0.01%) [VF-AS3] *2 0x2443
Common 11: F 45 [ (Speed loop proportional gain) [VF-AS3] *2 0x2460
Common 12: F 4 5 ! (Speed loop stabilization coefficient) [VF-AS3] *2 0x2461
TOSHIBA 13: AL L (Acceleration time 1, 0.1s) 0x2009
TOSHIBA 14: 4 F [ (Deceleration time 1, 0.1s) 0x2010
TOSHIBA 15: I/ (Upper limit, 0.01Hz) 0x2012
Common 16: o & (Torque boost value 1, 0.1%) 0x2016
Common 17: oL o (Base frequency voltage 1, 0.1V) 0x2409
CiA402 100: CMD (Controlword) 0x6040
CiA402 101: LFRD (vl_target_velocity min™) 0x6042
*1: Don’t use TOSHIBA and CiA402 for RPDO mapping at the same time.
*2: The description and setting are only for the VF-AS3.
Sub o
Index | . Access | Type | Default value Description
index
Receive PDO mapping — Number of mapped object: 1 to 6
R/W 2 . .
0x00 / u8 0x0 objects can be mapped for this PDO
Receive PDO mapping — 1st mapped object: Control word
0x01 R/W u32 0x60400010 “CMD” (0x6040)
Receive PDO mapping — 2nd mapped object: Velocity
0x1600 | 0x02 R/W u32 0x60420010 reference “LFRD’ (0x6042)
0x03 R/W u32 0x00000000 | Receive PDO mapping: 3rd mapped object
0x04 R/W u32 0x00000000 | Receive PDO mapping: 4th mapped object
0x05 R/W u32 0x00000000 | Receive PDO mapping: 5th mapped object
0x06 R/W u32 0x00000000 | Receive PDO mapping: 6th mapped object
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6.1.2. TPDO: Transmit PDO

The mapping of TPDO is shown to the following way.
1. Check the index for mapping by the following list (the description of L & & ).
2. Setthe index checked by the list to TPDO on master.
See the manual of master in detail.
3. Check the result of the mapping by the value of £ /2 { to

™=
I~~~
23
<

X
™~
)

<Example: The mapping [Output frequency] is set to RPDO1>

1. Check the index for mapping by the following list (the description of L I 2 ).
(The index is 0x2D00.)

2. Set 0x2D00 to TPDO1 on master.

3. Check the value of parameter whether mapping is operated correctly.
(If the value of [ [J & ! is 2, the mapping is correct.)

< The available mapping list of TPDO >

Jr?fea;i';ﬁgli The description of [ 72 ¢ Index
TOSHIBA 1: F 0 ! (Inverter status 1) 0x2D01
TOSHIBA 2: F 411 (Output frequency, 0.01Hz) 0x2D00
Common 3: F 40 3 (Output current, 0.01%) 0x2D03
Common 4: F 405 (Output voltage, 0.01%) 0x2D05
Common 5: F L 5 ! (Inverter alarm) 0x2C91
Common 6: F o £ (PID feedback value, 0.01Hz) 0x2D22
Common 7: F 405 (Input terminal status) 0x2D06
Common 8: F o[l 7 (Output terminal status) 0x2D07
Common 9: FE£ 35 (VIBinput, 0.01%) / F £ 35 (RR input) [VF-AS3] *2 Ox2E36
Common 10: F £ 35 (VIAinput, 0.01%) / F £ 3 5 (RX input) [VF-AS3] *2 Ox2E35
Common 11: £ £ 3 7 (VIC input, 0.01%) / £ £ 3 7 (Il input) [VF-AS3] *2 0X2E37
Common 12: F 4 [ 4 (Input voltage (DC detection), 0.01%) 0x2D04
Common 13: F & {5 (Estimated speed (real-time value), 0.01Hz) 0x2D16
Common 14: F 4 !B (Torque, 0.01%) 0x2D18
Common 15: F £ 50 (My monitor 1) [VF-AS3] *2 0x2E60
Common 16: F £ & ! (My monitor 2) [VF-AS3] *2 0x2E61
Common 17: F £ 52 (My monitor 3) [VF-AS3] *2 Ox2E62
Common 18: F £ 5 3 (My monitor 4) [VF-AS3] *2 Ox2E63
Common 19: F 550 (Free notes) 0x2880
Common 20: F 425 (Input power, 0.01kW) 0x2D29
Common 21: F & 3} (Output power, 0.01kW) 0x2D30
Common 22: F £ !4 (Cumulative operation time, 0.01 = 1 hour) 0x2D14
Common 23: F £+ (FM terminal output monitor, 0.01%) O0x2E40
Common 24: F £ 4 ! (AM terminal output monitor) [VF-AS3] *2 Ox2E41
Common 25: F 4 2 (Torque current, 0.01%) 0x2D20
Common 26: F o & 3 (Motor overload factor, 0.01%) 0x2D23
Common 27: F o &4 (Drive overload factor, 0.01%) 0x2D24
Common 28: F 45 (PBR overload factor, %) 0x2D25
Common 29: F 42 & (Motor load factor, %) 0x2D26
Common 30: F 2 7 (Drive load factor, %) 0x2D27
Common 31: F £ 55 (Pulse train input, pps) Ox2E56
Common 32: F £ 11} (Drive rated current, 0.1A) 0x2E70
Common 33: F £ 75 (Input Watt-hour, 1kWh x 107 7%%) O0x2E76
Common 34: F £ 77 (Output Watt-hour, 1kWh x 1077%%) Ox2E77
Common 35: F & 5 3 (IGBT temperature, degree C) 0x2D83

CiA402 100: ETA (Statusword) 0x6041
CiA402 101: RFRD (vl_velocity actual_value, mint) 0x6044

*1: Don’t use TOSHIBA and CiA402 for TPDO mapping at the same time.
*2: The description and setting are only for the VF-ASS3.
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Sub o
Index | . Access | Type | Default value Description
index
Transmit PDO mapping: Number of mapped object: 1 to 6
0x00 RIW u8 0x02 objects can be mapped for this PDO
Transmit PDO mapping — 1st mapped object: Status word
0x01 R/W u32 0x60410010 “ETA” (0x6041)
Transmit PDO mapping — 2nd mapped object: Velocity
Ox1AQ0 | 0x02 RIW us2 0x60440010 reference “RFRD” (0x6044/00) default value
0x03 R/W u32 0x00000000 | Transmit PDO mapping: 3rd mapped object
0x04 R/W u32 0x00000000 | Transmit PDO mapping: 4th mapped object
0x05 R/W u32 0x00000000 | Transmit PDO mapping: 5th mapped object
0x06 R/W u32 0x00000000 | Transmit PDO mapping: 6th mapped object

6.2. TOSHIBA drive profile

All of the parameters are defined as Manufacturer Specific Objects.

Each parameter of inverter can be assigned to each Index No. per following table.

For example, the Comm.No0.0x0100 (Title: F £/ [1) is defined as Index No.0x2100.
MAWarning
V¥ Do not use application of writing into same parameter more than 100,000 times.
®. The Life of EEPROM is approximately 100,000 times. Do not write to the user
Prohibited parameter area of inverter by SDO to avoid EEPROM broken.
No problem by PDO, because it makes only RAM access.
: Comm. No. = Index No. Trans.
Title (Hex) (Hex) (Hex) type Note
‘I_'Ill ( ~ D
hon 0000 ~ 0999 | +2000 | 2000 ~ 2999 PSD c?* User parameter area
o
Disclosed command and
FROO ~ SDO monitor communication No.
- FAQOO ~ FF -D 2A00 ~ 2F
FFER 00 9 000 00 9 PDO * | can be mapped. Refer to the
communication manual.
ROOO ~
R A000 ~ A999 -7000 3000 ~ 3999 SDO | User parameter area
=]
N
Rl C000 ~C999 | -8000 | 4000 ~ 4999 SDO | User parameter area
LJJJ
* The parameters in the description of Z i { and £ [i 2 ! can be mapped to PDO (See

“5.2.Communication parameters for IPE003Z”). The mapping of PDO is operated from

master. See the manual of master in detail.
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6.3. Application Profile (CiA402)

These are standardized parameters in conformance with CiA402 velocity mode.

Title Index .SUb Access | Type PD(.) Default value Description
index Mapping
- 0x603F | 0x00 RO ulé No 0x0000 Error code (VFS15)
- 0x6040 | 0x00 R/W ulé Yes 0x0000 Control Word
- 0x6041 | 0x00 RO ulé Yes 0x0000 Status word
- 0x6042 | 0x00 R/W i16 Yes 0x0000 V| _Target_Velocity (min't)
- 0x6043 | 0x00 RO i16 No 0x0000 VI_Velocity Demand (min-t)
- 0x6044 | 0x00 RO i16 Yes 0x0000 VI _Velocity Actual_Value (mint)
- 0x00 RO u8 No 0x02 VI Velocity Min Max Amount
- 0x6046 | 0x01 R/W u32 No 0x0000 0000 |VI_Velocity Min_Amount (mint)
C858 0x02 R/W u32 No 0x0000 05DC | VI_Velocity_Max_Amount (min-1)
VI Velocity Acceleration:
i 0x00 RO u8 No 0x02 Highest sub-index supported
C860 0x6048 0x01 R/W u32 No 0x0000 05DC V(I;]\il:_llc))cny_Acceleratlon Delta_Speed
C862 0X02 R/W ulé No 0x000A VI_Velocity _Acceleration Delta_Time (s)
VI Velocity Deceleration:
i 0X00 RO u8 No 0x02 Highest sub-index supported
C863 0x6049 0x01 R/W u32 No 0x0000 05DC V(I;]\i/;LC)JC|ty_Decelerat|on Delta_Speed
C865 0x02 R/W ulé No 0x000A VI_Velocity_Deceleration Delta_Time (s)
VI Velocity Quick Stop:
0x00 RO u8 No 0x02 Highest sub-index supported
i 0x604A OXOL R/W u32 No 00000 05DC V(I%\i/ne_llt))cny_chk_Stop Delta_Speed
- 0x02 R/W ul6 No 0x0006 VI_Velocity_Quick_Stop Delta_Time (S)
- 0x605A | 0x00 R/W i16 No 0x0002 Quick Stop Option Code
- 0x6502 | 0x00 RO u32 No 0x0000 0002 | Supported drive mode
- 0x6060 | 0x00 R/W i8 No 0x02 Mode of operation
- 0x6061 | 0x00 RO i8 No 0x02 Mode of operation display
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6.4. Abort code (CiA 301)

The abort code in the below table are set in the error response data.

Abort Code Contents

0503 0000 | Toggle bhit not alternated.

0504 0000 | SDO protocol timed out.

0504 0001 | Client/server command specifier not valid or unknown.

0504 0002 | Invalid block size (block mode only).

0504 0003 | Invalid sequence number (block mode only).

0504 0004 | CRC error (block mode only).

0504 0005 | Out of memory.

0601 0000 | Unsupported access to an object.

0601 0001 | Attempt to read a write only object.

0601 0002 | Attempt to write a read only object.

0602 0000 | Object does not exist in the object dictionary.

0604 0041 | Object cannot be mapped to the PDO.

0604 0042 | The number and length of the objects to be mapped would exceed PDO length.

0604 0043 | General parameter incompatibility reason.

0604 0047 | General internal incompatibility in the device.

0606 0000 | Access failed due to an hardware error.

0607 0010 | Data type does not match, length of service parameter does not match

0607 0012 | Data type does not match, length of service parameter too high

0607 0013 | Data type does not match, length of service parameter too low

0609 0011 | Sub-index does not exist.

0609 0030 | Invalid value for parameter (download only).

0609 0031 | Value of parameter written too high (download only).

0609 0032 | Value of parameter written too low (download only).

0609 0036 | Maximum value is less than minimum value.

060A 0023 | Resource not available: SDO connection

0800 0000 | General error

0800 0020 | Data cannot be transferred or stored to the application.

0800 0021 | Data cannot be transferred or stored to the application because of local control.

0800 0022 Datg cannot be transferred or stored to the application because of the present
device state.

0800 0023 Object dictionary dynamic generation fails or no object dictionary is present (e.g.
object dictionary is generated from file and generation fails because of an file error).

0800 0024 | No data available
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7. Running by TOSHIBA drive profile

In this chapter, it is described how to control the drive by TOSHIBA drive profile. On
TOSHIBA drive profile, communication command 1 (0x2A06) and communication
command 2 (0x2A23) and frequency command (0x2A07) are used as drive command.
CiA402 drive profile (CMD, LFRD etc.) can’t be used at the same time.

7.1. TOSHIBA Drive profile

The running and monitor of drive can be operated by TOSHIBA drive profile (Comm
unication command 1). The drive can be operated by panel, terminal to select com

mand mode selection (£ /7

g [y ]

o), frequency setting mode selection 1 (F /7L ).

See the following procedure example about the usage.

1. Set 4. Communication option to command mode selection (£ /{ ) and Set 7:
communication option to frequency setting mode selection 1 (F /7 o).
Note) In case the drive is VF-AS3, [ /11l d is setto 5and F /1[I o is set to 23.

2. Set to communication command 1 (0x2A06) and frequency command (0x2A07) to
RPDO. See 6.1.1 about mapping.

3. Set to 0x0000 to communication command 1 (0x2A06). After that, Set to 0x0400
(bit10: RUN of communication command 1).

4. Set 50.00Hz (=0x1388) to frequency command (0x2A07). As the result, the drive is

running at 50Hz.
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These diagrams translate as follows for the VF-MB1/S15/AS3 system:

Control diagram:

State-

Inverter status 1

Communication command 1 > >
(0x2A06) machine (0x2D01)
Simplified diagram of speed control:
Frequency reference (0x2A07) =
> = ) Inverter status 1 (0x2D01)
Freqguency reference Velocity ~
(from Panel, Terminal) ~ limit [
. N function
Frequency setting mode selection 1
(F 110 :0x2004) *3 *]
Lower limit frequency > Output freq- | Velocity
L L :0x2013) fRa”_‘P uency Control | Estimated speed
unction | (ox2D00) function (Ox2D16g
VI_Velocity_Max_Amount[min-] o > . >
(£ 858 [minl]: 0x4858) Upper  |Upper limit freg- 4
z limit uency
Number of motor pole for | function |(&/L:0x2012) " c i mode select
icati - > *4: In case Command mode selection
ZOT,mun:COa;g)QSG) vL=120tp (C 113 4 0x2003) is 4 and
> Acceleration/deceleration is set to
S-pattern, use Acceleration time 2
_ (F 5 - 0x2500), Deceleration time 2
Acceleration time 2 (F 5 1 [J: 0x2500) (F510 ! 0x2501),
Deceleration time 2 (F 5 {f {: 0x2501) « Acceleration/deceleration 2 pattern
21 F 50 3: 0x2503). And set bit6 to
Acceleration time 1 (A [ : 0x2009) communication command 1 (0x2A06)
Deceleration time 1 (o £ ' : 0x2010) *1: The upper limit of frequency is limited by Maximum

N
7

> _Ie»o

frequency (F H: 0x0011).
*2: L 111 o is 5: Communication option on VF-AS3.
*3: £ 710 d is 23: Communication option on VF-AS3.

Bit6 of communication command 1 if £ /7 o : 0x2003) is 4. *2

Command mode selection (£ /7 /7 o: 0x2003) *2

VI_Velocity_Acceleration Delta

_Speed (£ & 5 [I: 0x4860), VI_Velocity_Acceleration Delta_Time (L
VI_Velocity_Deceleration Delta_Speed (£ & & 5: 0x4863), VI_Velocity_Deceleration Delta_Time ({

21 0x4862)

&
£ 5 5:0x4865)

Note) Do not change the acceleration/deceleration time unit (parameter

value range will be different from above range.

Speed (min'1)

VI_Velocity_Acceleration Delta_Speed

(C B 5 0x4860)

F 5 1%9), if change the parameter, the setting

Time (s)

»i
)l

N|
VI_Velocity_Acceleration Delta_Time
(T B 5 0x4862)
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Precaution 1 : Setting of upper limit frequency (¢!,
Upper limit frequency (LfL ) isn't worked when [ 55 & isn't 0. Set £ 55 5 to the value of the upper limit
speed for CiA402.

<example>
Upper limit frequency (/L ) = 200.0Hz
Motor pole number for communication (F 55 5) = &: 4 pole

VI_Velocity Max_Amount (£ &% &) = 120 * 200.0Hz / 4 pole = 6000 mint
In the result, set £ 55 & to 0x1770 (6000 min).

Title Com.No. function Description Default Setting Setting
from panel from com.
ue 0012 |Upper limit frequency 05-FH (H2) Eo.n The value is set from [ 55 &
when the EtherCAT option
was installed.
FESE 0856 |Motor pole number for 1: 2 pole — 8: 16 Z: 4 pole 4 pole 2
communication pole
rgeog €858 |VI_Velocity Max_Amount 0 — OXFFFF (minY) | 540 (10 6000
Note) (1500 minY) | (6000 min?)

Note) The active range is from Lower limit frequency (L ) to Upper limit frequency (L1 ). See “8.1.8.0Object 0x6046:
vl_velocity_min_max_amount” for the detailed information.

Precaution 1 : Setting acceleration time 1 (FI" {) . deceleration time 1 (d £ L)
Acceleration time 1 (F L L) , deceleration time 1 (o £ ) are worked as standard of maximum frequency
( H) when [ [1[} 4 isn't “Communication option”. If [ /i 4 is “Communication option”, acceleration time and
deceleration time are worked by [T E&L, [TEEZ, :'_,‘:'Fl 3, CBELS. In this case, set O(Linear) to
acceleration/deceleration 1 pattern (F 5 [ &': 0x2502). (S-pattern isn’t supported.) If S-pattern is needed, use
acceleration/deceleration 2 or 3.

l"l i

However, acceleration / deceleration pattern selection (2 to 4) are available without the value of [ /71,

~'r

.
<example>
Maximum frequency (F H) = 200.0Hz
Motor pole number for communication (F 55 &) = £': 4 pole
VI_Velocity Acceleration Delta_Speed (£ & & ) = 120 * 200.0Hz / 4 pole = 6000 min-!
VI_Velocity_Deceleration Delta_Speed (L 5 & ) = 6000 min-* (same value with 5 5 [7)
In the result, set F § 5, L 55 3 to 0x1770 (6000 min-t).
VI_VeIocity_AcceIeration Delta_Time (£ & 5 ') = Acceleration time 1 (5 [) = 100s
In the result, set F 5§ & & to 0x0064 (lOOs)
VI_Velocity_Deceleration Delta_Time (£ & 5 5) = Deceleration time 1 (4 £ [) = 150s
In the result, set F § 5 5 to 0x0096 (150s).
VF-MB1/S15
Title Com.No. function Description Default Setting Setting
from panel from com.
chabd 0003 Command mode selection 0: Terminal board - 4: {: Panel Y. Communcation 4
Communcation option | keypad option
FH 0011 Maximum frequency 30.0 — 500.0Hz g0.0 conn 20000
RO 0009 Acceleration time 1 0.0 — 3600s (0.0 nnn 1000
dEL 0010 Deceleration time 1 0.0 — 3600s (0.0 500 1500
FOS5A 0856 Number of motor pole for 1: 2 poles — 8: 16 poles| 2: 4 poles 2: 4 poles 2
communication
CEED C860 VI_Velocity_Acceleration 0 — OXFFFF (s) o5drl (10 6000
Delta_Speed (1500min?) (6000mint)
[ C862 VI_Velocity_Acceleration 0 — OXFFFF (min'1) oooR OoeEM 100
Delta_Time (10s) (100s)
reEE3 C863 VI_Velocity_Deceleration 0 — OXFFFF (s) o5drl (10 6000
Delta_Speed (1500min-1) (6000minY)
CTREES C865 VI_Velocity _Deceleration 0 — OXFFFF (min1) OO0R o085 150
Delta_Time (10s) (150s)
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VF-AS3
Title Com.No. function Description Default Setting Setting
from panel from com.
Chod 0003 Command mode selection 0: Terminal board - 5: {: Panel 5 Communcation 5
Communcation option | keypad option
FH 0011 Maximum frequency 30.0 — 500.0Hz 0.0 2000 20000
ACC 0009 Acceleration time 1 0.0 — 3600s 0.0 000 1000
dEL 0010 Deceleration time 1 0.0 — 3600s 0.0 (500 1500
FESE 0856 Number of motor pole for 1: 2 poles — 8: 16 poles| 2: 4 poles 2: 4 poles 2
communication
CBED C860 VI_Velocity_Acceleration 0 — OXFFFF (s) 0540 (1 6000
Delta_Speed Note) (1500min-Y) (6000min-1)
CBEC C862 | VI_Velocity Acceleration 0 — OXFFFF (min1) ooonr OoGH 100
Delta_Time Note) (10s) (100s)
CBEES C863 | VI_Velocity_Deceleration 0 — OXFFFF (s) 0540 (10 6000
Delta_Speed Note) (1500min1) (6000min-1)
CTEES C865 | VI_Velocity Deceleration 0 — OXFFFF (min'?) oool o055 150
Delta_Time Note) (10s) (150s)

Note) The active range is defined by each object. See “8.1.9.0bject 0x6048: vl_velocity acceleration” and
“8.1.10.0bject 0x6049: vl_velocity_deceleration” for the detailed information.

7.1.1. FROB : 0x2A06 (Communication command1)
Set F 1 & to 0 (bit 7: DC braking and bit 10: Run/stop) after power-on or reset. The drive isn’t able to run
if ¥ F & isn't setto 0. This function is for safety to protect an unexpected run.
VF-MB1/S15
bit Function 0 | 1 Note
0 Preset speed operation| Preset speed operation is disabled
frequencies 1 or preset speed operation
1 Preset speed operation| frequencies (1-15) are set by
frequencies 2 specifying bits for preset speed
2 Preset speed operation| operation frequencies 1-4.
frequencies 3 (0000: Preset speed operation
3 Preset speed operation| OFF*1, 001-1111: Setting of preset
frequencies 4 speed operation frequencies (1-15)
THR1: FE= setting value, i,
4 | Motor selection (1 or 2) Motor 1 Motor 2 wilw, b, EHr
(THR 2 selection) (THR 1) (THR 2) THR2: Fr=0, F 170, F 174,
Fiiad, Fiid
PID control PID control
5 | PID control OFF permitted prohibited i
Acceleration/decelerati Acceleration/dece Acceleration/dec
on pattern selection (1 ) eleration pattern |AD1: AL L, JEL *2
6 leration pattern 1 SR DO
or 2) (ADl) 2 AD2: F T = YA |
(AD2 selection) (AD2)
7 DC braking OFF Forceq DC -
braking
8 Jog run OFF Jog run -
9 Forwgrd/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
14 Frequgncy priority OFF Enabled ‘E_ngt‘)_le? regardless of the setting of
selection =
15 Command priority OFF Enabled ‘E_ngt‘)_le? regardless of the setting of
selection Ll
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(*1): VF-S15: When 14(5 - 1) is set to F
(*2): Acceleration time 1 (L[

ation option”. If [ /714 is “Communication option”,
= el o B i w B e B i v O g B B g g
(I O AR S e TR O e PR S o e

) and deceleration time 1 (4 £ L) are worked when

E6581818

T o, preset speed operation frequency 0 is selected.

I Nl

L1l d isn't “Communic

Acceleration and deceleration time 1 are worked by
See “7.1.TOSHIBA Drive profile” for the detailed information.

In this case, set O(Linear) to acceleration/deceleration 1 pattern (F 5

Ill
Loz

0x2502). (S-pattern i

sn’t supported.) If S-pattern is needed, use acceleration/deceleration 2 or 3.

VF-AS3
bit Function 0 | 1 Note
P t itching 1 Lo
0 reset speed switching ] . Preset speed operation is disabled
o 0000: Preset speed operation OFF .
1 | Preset speed switching 2 (*1) or preset speed operation
] . frequencies (1-15) are set by
2 | Preset speed switching 3 | 0001-1111: Setting of preset speed specifying bits for preset speed
operation frequencies (1-15) operation frequencies 1-4
3 | Preset speed switching 4 P q '
VIf1: P =setting value, !, il o,
|5 L Ll ]
i 1 * e, oo
4 | VIf switching 1 (*2) VIf1l VIf 2 V2 Pl =0" F 700 F 170,
Fiig, Fliac
PID control PID control
S |PID control OFF permitted prohibited i
L ADmode 1: R, dEL (*4)
*
6 | Acc/Dec switching 1 (*3) AD mode 1 AD mode 2 ADmode 2: SO0, ELL ¢
7 | DC braking OFF Forceql DC -
braking
8 | Jogrun OFF Jog run -
9 | Forward/Reverse Forward run Reverse run | -
10 | Run/Stop Stop Run -
11 | Coast stop Standby Cost stop -
12 | Emergency off OFF Emergency off | Always enable, [E] trip
13 | Fault reset OFF Reset Trip reset
14 | Frequency priority OFF Enabled ,E:T‘.",‘?.!e_?' regardiess of the setting of
L Ny )
15 | Command priority OFF Enabled I'E-qsk?-!e('j regardiess of the setting of
Lreigl

i

(*1): When set “12(5 - ) to F 1 =,
(*2): The V/f switching ORs with Bit 10 of F 3.

(*3): The Acc/Dec switching ORs with Bit 8 of F A &
(*4): Acceleration time 1 (A

o
[~

(K

I [) and deceleration time 1 (£ L) are worked when [ /1

= , preset speed operation frequency 0 is selected.

o isn’'t “Communic

NN
ation option”. If L [Tl 4 is “Communication option”, Acceleration and deceleration time 1 are worked by
CEEO, CRES, CEBES, TRES. See “7.1.TOSHIBA Drive profile” for the detailed information.
In this case, set O(Linear) to acceleration/deceleration 1 pattern (F 5 [J=': 0x2502). (S-pattern i

sn’t supported.) If S-pattern is needed, use acceleration/deceleration 2 or 3 or 4.
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7.1.2. FAZ 3 :0x2A23 (Communication command 2)
VF-MB1/S15

bit Function 0 1 Note

0 | (Reserved) - - -

1 Electric power quantity OFF Reset I'E_I('—:‘_ct_fic_l power quantity (F £ 75,
reset FE {{)reset

2 (Reserved) - - -

3 (Reserved) - - -

4 | (Reserved) - - -

5 (Reserved) - - -

6 (Reserved) - - -

7 Maximum deceleration Normal Enabled i
forced stop

o Acceleration/decele- . _ _ Select acceI(_arat_ion/decelerqtion
ration selection 1 00: AcceIerat!on/decelerat!on 1 1-3 by_cc_)nlblnago_n of two bits.

01: Acceleration/deceleration 2 ADL: AL L, JEL %

g |Acceleration/decele- | 10: Acceleration/deceleration 3 AD2: FEOO, FRO
ration selection 2 AD3: F5 I F5 {1

10 | (Reserved) - - -

11 | (Reserved) - - -

. OCstall1: FEO {

12 | OC stall level switch OC stall 1 OC stall 2 OCstall2: £ {85

13 | (Reserved) - - -

14 | (Reserved) - - -

15 | (Reserved) - - -

Note: Set 0 to reserved bit.

(*1): Acceleration time 1 (AL ) and deceleration time 1 (4 £ L) are worked when L /7[d

ation option”. If [ 704

[l = gl o Yl I i |
LOoou, Looo,

n’t supported.) If S-pattern is needed, use acceleration/deceleration 2 or 3.
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bit Function

0

1

Note

0 | Control switching

Speed control

Torque control

Electric power quantity

-~
]

Electric power quantity (F £

reset OFF Reset FE 77 reset
(Reserved) - - -
Braking request (BC) Normal Forcibly braked | -
Preliminary excitation Normal Enabled -

(Reserved)

Braking answer (BA)

Brake applied

Brake released

N OO IWIN -

Quick deceleration 2

Normal

Enabled

Select Acc/Dec mode 1 - 4 by

12 | and
Torque limit switching 1

13 | Torque limit switching 2

00: Torque limit 1 / OC stall 1
01: Torque limit 2 / OC stall 2
10: Torque limit 3/ OC stall 1
11: Torque limit 4 / OC stall 2

8 | Acc/dec switching 1 (*1) | 00: AD mode 1 combination of two bits.
01: AD mode 2 ADmode 1: A, 4F *3
10: AD mode 3 ADmode 2: F50 0, F50 !
9 | Acc/dec switching 2 11: AD mode 4 ADmode 3: F5 {0, F5 ¢!
ADmode 4: F5 (4, F5 (5
Select V/f pattern 1 - 4 by
10 | V/f switching 1 (*2) combination of two bits
V/f1: P = setting value, oL , il w,
00: V/if1 b, EH-R
01: VIf2 Vif2: Fe==f, F 10, F 1T,
10: VIf 3 Fili2,F RS
11 | V/f switching 2 11: VIf 4 VI3 PE= " F (T4, F 115,
FI1I6,F 1IR3
Vifa: PE="0"F {78,
FlI8F 180, F IBX
OCstall1: F5[ ¢
OC stall level switching OCstall2: F {55

Select torque limit 1 - 4 by
combination of two bits

Torque limit 1: F
Torque limit 2:

(B
S

R g g
S

S

)

-
)
~
ng
-
~
-

-
g
-
g
-
Ong
g
-
P X R

—_— e e e
L O O A '}

14 | Speed gain switching

Gain 1

Gain 2

Torque limit3: F 5455, F 4™
Torque limit 4: Fu4qg FH44g
Gain 1: - l;_:ll'_-l',l,:'-l'l,_:l l',l,:"l'l'_:l:'
Gain2: FYE3, FHEY, FHES

15 | (Reserved)

Note: Set 0 to reserved bit.

(*1): The Acc/Dec switching ORs with Bit 6 of F 5 [}
FRIOEL to“0"anduse F A

)

P

(*2): The V/f switching ORs with Bit 4 of F A 5.

“0O"anduse F A 3.

£ . When changing Acc/Dec in four types, set Bit 6 of

When changing V/f in four types, set Bit 4 of F R [1 5 to

(*3): Acceleration time 1 (5 £ ) and deceleration time 1 (4 £ ) are worked when [ /7 [} 4 isn’t “Communication

option”.

If £ 704 is “Communication option”, Acceleration and deceleration time 1 are worked by . 5 5 [,

CTEEZ, CTREE3, CLEBES. See“7.1. TOSHIBA Drive profile” for the detailed information.

In this case, set O(Linear) to acceleration/deceleration 1 pattern (~

5[0 2 0x2502). (S-pattern isn’t

supported.) If S-pattern is needed, use acceleration/deceleration 2 or 3 or 4.
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7.1.3. FRLO 7 :0x2A07 (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

7.1.4. FR3J 3 :0x2A33 (Torque command) (Only for the VF-AS3)

Torque reference is set up by 0.01% unit and the hexadecimal number.
For example: when "torque command" is set up to “50%”, since the minimum unit is 0.01%,

50%=50+0.01=5000=0x1388

7.1.5. FARSQ0 : 0x2A50 (Terminal output data from communication)

By setting up the data of the bit 0 - 1 of terminal output data (F A 5 [J) from communication, setting data
(OFF or ON) can be outputted to the output terminal.

[ VF-MB1/S15 ]
Please select the functional number 92 - 95 as the selection (F {3 - F {3 5) of the output terminal
function before using it.

[ VF-AS3]
Please select the functional number 92 - 105 as the selection (F {30 -F {34, F {55 -F {5 3)of the
output terminal function before using it.

bit Output TB function name 0 1
Specified data output 1
0 (Output terminal No.: 92, 93) OFF ON
Specified data output 2
1 (Output terminal No.: 94, 95) OFF ON
[ VF-MB1/S15]
(Reserved)
2 [ VF-AS3] OFF ON
Specified data output 3
(Output terminal No.: 96, 97)
[ VF-MB1/S15]
(Reserved)
3 [ VF-AS3] OFF ON
Specified data output 4
(Output terminal No.: 98, 99)
[ VF-MB1/S15]
(Reserved)
4 [ VF-AS3] OFF ON
Specified data output 5
(Output terminal No.: 100, 101)
[ VF-MB1/S15]
(Reserved)
5 [ VF-AS3 ] OFF ON
Specified data output 6
(Output terminal No.: 102, 103)
[ VF-MB1/S15]
(Reserved)
6 [ VF-AS3 ] OFF ON
Specified data output 7
(Output terminal No.: 104, 105)
7-15 (Reserved) -

Note: Set 0 to reserved bit
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7.1.6. FRARS !:0x2A51(Analog output (FM) data from communication)
7.1.7. FRARS52:0x2A52(Terminal AM output data) (Only for the VF-AS3)

Use this function, set the Terminal FM function (F /{5 L ) or Terminal AM function (F 5 7/J) to
communication data output (18 for VF-S15 / 31 for VF-AS3).

It possible to send out the data specified as FM/AM analog output data (- A
FM/AM analog output terminal. Data can be adjusted in a range of 0 to 100.

{IF A5 2) though the
% (resolution of 10 bit).

(K]

o

Please refer to "Meter setting and adjustment" Section of the VF-S15/MB1 instruction manual for details.

Please refer to "Adjusting the meter connected to the inverter" Section of the VF-AS3 instruction manual
for more details.

7.1.8. FYY !:0x2441 (Power running torque limit level 1)(Only for the VF-AS3)
7.1.9. FYY43:0x2443 (Regenerative torque limit level 1)(Only for the VF-AS3)

Torque limit level is set up by 0.01% unit and the hexadecimal number.
For example: when “Torque limit level " is set up to “250%”, since the minimum unit is 0.01%,

250%=250+0.01=25000=0x61A8

7.1.10. FY50 : 0x2460 (Speed control response 1)(Only for the VF-AS3)

Speed control response is set up by 0.01% unit and the hexadecimal number.
For example: when “Speed control response " is set up to “1.0%”, since the minimum unit is 0.1%,

1%=1+0.1=10=0x000A

7.1.11. FYE ! : 0x2461 (Speed control stabilization coefficient 1)(Only for the
VF-AS3)

Speed control stabilization coefficient is set up by 0.01% unit and the hexadecimal number.
For example: when “Speed control stabilization coefficient " is set up to “1.00%”, since the minimum unit is
0.01%,

1%=1+0.01=100=0x0064
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7.1.12. Fd0 !:0x2DO01 (Inverter operating status 1 (real time))

VF-MB1/S15
bit Function 0 1 Note
0 |Failure FL No output Under in progress -
Trip status includes ~ £ ~ 5 and
1 |Failure Not tripped Tripped the trip retention status are also
regarded as tripped statuses.
2 [Alarm No alarm Alarm issued -
3 |Under voltage (/10 F F) Normal Under voltage -
THR1: F = setting value, 1,
. ) | I I
4 %ﬁ%rii'igé?.ﬁéi °"2) | Wotor 1 (THRY) | Motor 2 (THR2) |45 B 5% S 9p £ 41
Filig, Fii13
PID control PID control
5 |PID control OFF permitted prohibited i
Acceleration/deceleratio |Acceleration/dece|Acceleration/dece A aE
. . . ADL: AL L, dcl *1
6 |n pattern selection (1 or| leration pattern 1 | leration pattern 2 AD2: FSOf Fon i
2) (AD1) (AD2) oS EE s
7 | DC braking OFF Forceq DC -
braking
8 |Jog run 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 stop
12 {Emergency stop stop status status i
Standby: Initialization completed,
_ not failure stop status, not alarm
13 |Standby ST=ON Start-up process Standby stop status (3 F F, L L forced
stop), ST=ON, and RUN=ON
Standby: Initialization completed,
not failure stop status and not
14 | Standby Start-up process Standby alarm stop status (70 F F, L L
forced stop)
15 |(Undefined) - - -

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

(*1): Acceleration time 1 (5L L) and deceleration time 1 (4 £ ) are worked when
option”. If

T
[ N Ny

[ Y e B al)

[ N ]

L 10 isn’t “Communication

is “Communication option”, Acceleration and deceleration time 1 are worked by £ 55,

S22, 853, T BES. See “7.1. TOSHIBA Drive profile” for the detailed information.
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VF-AS3
bit Function 0 1 Note
0 |Failure FL No output Under in progress|-
Trip status includes [~ £ ~ 5] and
1 |Failure Not tripped Tripped the trip retention status is also
regarded as tripped statuses.
. When DeviceNet network is
2 |Alarm No alarm Alarm issued disconnected, this bit becomes "1"
3 L:r:siﬁr Yo)ltage Normal Under voltage |-
VoL -
Vif1: PE —settmg value, L ,
[ N
4 |V/f switching status Vif1l Vit 2 Vi 2 Pr = :’_::'LI-U','L::’:':" FL :: ,_’; :.,
C FiiFms
PID control PID control
5 |PID control OFF permitted prohibited
Acc/Dec switching ADmode 1: AL L, 4L *1
6 status AD mode 1 AD mode 2 ADmode 2: F500 F5 ¢
7 |DC braking OFF Forcegl DC
braking
8 |Jog run OFF Jog run -
9 |Forward / reverse run Forward run Reverserun |-
10 |Run/stop Stop Run -
Coast stop (ST = _ _ )
11 OFF) ST=0ON ST=0OFF
No emergency |Emergency stop|
12 JEmergency stop stop status status
Standby: Initialization completed,
not failure stop status, not alarm
13 |Standby ST=ON Start-up process Standby stop status (moff], , [L & F F1,
COFFLILSEF], ST=ONand
RUN=ON
Standby: Initialization completed, not
failure stop status and not alarm stop
14 |Standby Start-up process Standby status ((MOFF], [ OF £1. [L OF F1,
[L5EFD
Enabled with [F 75 [J]="2"
HAND: Panel operation is enabled
AUTO: Operation method selected
el W gl I}
15 |HAND/AUTO AUTO HAND [£ 7 g]and [ /i li ] are enabled.
(LOC/REM) (LOC) (REM) Enabled with [F 7 3 7]="0"
LOC: Panel operation is enabled
REM: Operation method selected
g and [F A are enabled.

(*1): Acceleration time 1 (5L L
option” If £ 0 4 is “Com
{ pu ] ‘ o- - L-l | g
L b b I A i e PR R i e

") and deceleration time 1 (4 £ L) are worked when

I x Nl

L1 d isn’t “Communication

munication option”, Acceleration and deceleration time 1 are worked by [ 557,
See “7.1. TOSHIBA Drive profile” for the detailed information.
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7.1.13. FJd 00 : 0x2D00 (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.

- F 422 (Feedback value of PID (real time))........c.cccevevevevenenes. Unit: 0.01Hz
- F o !5 (Estimated speed (real time)) ........ccccvveveveeieireciesneae Unit: 0.01Hz
- F 425 (Input power (real time)) ........c.oeveveveveeeeereeeeeeeeeeeeene, Unit: 0.01kwW
- F 24 30 (Output power (real time)) ......c.cveveveveveeereeeereeeereeeeeene, Unit: 0.01kwW

7.1.14. Fd L0 3 : 0x2D03 (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 drive 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.

- F 405 (Output voltage (real time)) ..........covevevereeeveveeenereerenennns Unit: 0.01% (V)
- F o[l (Voltage at DC bus (real time)) ......ccccevveveieeieiecreecieenees Unit: 0.01% (V)
S F i TE (TOIQUE) ettt Unit: 0.01% (N-m) *

* When the motor information connected to the drive set to the parameter (-~ 0% - F4 !5), torque
monitor value "100%" is same as the rated torque of a motor in general.

- 36 -



TOSHIBA E6581818

7.1.15. FE 35:0x2E35, FE 36: 0x2E36, F £ 3 7: 0x2E37 (Monitoring

of the analog input)

VF-MB1/S15
VIA input value: "Communication Number ~ £
VIB input value: "Communication Number F £ 3
VIC input value: "Communication Number F £ 5

These monitors can also be used as A/D converters irrespective of the inverter's control.

VIA / VIC input value monitor is capable of reading the data from external devices in a range of 0.00 to

100.00% (unsigned data: 0x0000 to 0x2710).

VIB input value 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

mind that any data entered via an analog terminal is regarded as a frequency command.

VF-AS3
RR input value: "Communication Numbe
RX input value: "Communication Number -~ £ 7 5
Il input value: "Communication Number ~ £ 3 7"

X

CCICh
L
I

e

r
r

These monitors can also be used as A/D converters irrespective of the inverter's control.

RR / 1l input value monitor is capable of reading the data from external devices in a range of 0.00 to

100.00% (unsigned data: 0x0000 to 0x2710).

RX input value 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

mind that any data entered via an analog terminal is regarded as a frequency command.

7.1.16. FE !4 : 0x2E14 (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)

7.1.17. FE YL :0x2E40 (Analog output (FM))
7.1.18. FEY ! :0x2E41 (AM output monitor) (Only for the VF-AS3)

The output value of FM/AM terminal is read.
The value range is set to 0 to 10000 (0x2710).

For example, when FM/AM output value is 50.00%, 0x1388 (Hex.) is read.
0x1388 (Hex) = 50.00 (Dec %)

* If the parameter F 5 & ! (Analog output) is set to 0, FM output monitor cannot be used.
Please setlor2to F5 5 |.

- 37 -



TOSHIBA E6581818
7.1.19. FL 9 !:0x2C91 (Alarm code)
VFE-S15/MB1
Remarks
bit Function 0 1 (Code displayed on
the panel)
0 |Over-current alarm Normal Alarming T flicking
1 |Inverter over load alarm Normal Alarming + flicking
2 | Motor over load alarm Normal Alarming + 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 + 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 (MS-relay off or MOFF) Normal Alarming -
. Dec., Under Referto F 307
14 | Stop after instantaneous power off -
stop value
15 | Stop after LL continuance time - Dec., Under Referto £ c'5 &
stop value
VF-AS3
bit Function 0 1 Panel display
0 |Over-current alarm Normal Alarming [ ] flicking
1 |Inverter over load alarm Normal Alarming [L ] flicking
2  [Motor over load alarm Normal Alarming [L ] flicking
3 |Overheat alarm Normal Alarming [H] flicking
4  |Overvoltage alarm Normal Alarming F1 flicking
5 |(Undefined) - - -
6 |Inverter overheat alarm Normal Alarming [L ] flicking
7 |Undercurrent alarm Normal Alarming -
8 |Over-torque alarm Normal Alarming -
9 |Braking resistor overload alarm Normal Alarming -
10 |[Cumulative run time alarm Normal Alarming -
11 |Communication option alarm Normal Alarming [£] flicking
12 |Serial communication alarm Normal Alarming [£ ] flicking
13 |Power circuit under voltage alarm Normal Alarming [71 0 F F] flicking
: Dec., Under = ) L
14 |Stop after instantaneous power off - stop [5 £ O F] flicking
15 |During sleep - Dec.s,téJpnder [5 & O F] flicking
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7.1.20. Fd D& : 0x2D06 (Input TB Status)

VF-S15/MB1

bit TB Name Function (Parameter) 0 1
0 F Input terminal function selection 1 (- { ! {)
1 R Input terminal function selection 2 (F ! )
2 RES Input terminal function selection 3 (F ! { 3)
3 S1 Input terminal function selection 4 (- { ! Y) OFF ON
4 S2 Input terminal function selection 5 (F ! { %)
5 S3 Input terminal function selection 6 (F ! { &)
6 VIB*1 Input terminal function selection 7 (- { { 7)
7 VIA*1 Input terminal function selection 8 (5 ! { &)

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 {5 is logic input.
*The input terminal function is selected by each parameter.

VF-AS3

bit TB Name |Function (Parameter) 0 1
0 F F ! ! {: Input terminal function selection 1

1 R F ! ! Z: Input terminal function selection 2

2 RES F ! ! 3 Input terminal function selection 3

3 S1 F ! !+ Input terminal function selection 4

4 S2 F ! !'5: Input terminal function selection 5

5 S3 F ! ! 5: Input terminal function selection 6

6 S4xt F ! {7 Input terminal function selection 7 OFF ON
7 S5*2 F ! {5 Input terminal function selection 8

8 DI11*3 | F ! {5: Input terminal function selection 9

9 DI12*3 | F {2 Input terminal function selection 10

10 DI13*3 | F {2 {: Input terminal function selection 11

11 DI14*3 | F {22 Input terminal function selection 12

12 DI15*3 | F {2 3: Input terminal function selection 13

13 DI16*3 | F {2 Y: Input terminal function selection 14

14 to 15 | (Undefined) |- - -

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

*1: Only when the contact input has been selected with F {4 7 (Digital/ Pulse train/PG input), it is an
effective value.

*2: Only when the contact input has been selected with 5 {4 5 (Digital/ Pulse train/PG input), it is an
effective value.

*3: DI11 — DI16 are the terminals of I/O extension.
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7.1.21. Fd0 7 :0x2D07 (Output TB Status)

VF-S15/MB1

bit TB Name Function (Parameter) 0 1

0 RY-RC | Output terminal function selection 1A (- ¢ 5 [ OFF ON

1 ouT Output TB Function select 2A (F ,' ) OFF ON

2 FL Output TB Function select 3 (F {5~ OFF ON

3-15 (Undefined) - - -

Note: The bit described "Undefined" is unstable. Do not use the bit for the judgment.
VF-AS3

bit TB Name Function (Parameter) 0 1
0 FP F {30 Terminal FP function 1 OFF ON
1 (Undefined) - - -
2 FL F {42 Terminal FL function OFF ON
3 R1 F !4 3: Terminal R1 function 1 OFF ON
4 R2 £ {34 Terminal R2 function OFF ON
5 DQ11* |F {5 5:Terminal DQ11 function OFF ON
6 DQ12*' | F {5 [ Terminal DQ12 function OFF ON
7 R4*1 | F {E {:Terminal R4 function OFF ON
8 R5* | F {5 Terminal R5 function OFF ON
9 R6*! | F (£ 3: Terminal R6 function OFF ON
10 R4(B)*' | A2 !: Terminal R4 (B) function OFF ON
11 R5(B)*' | A2 2 Terminal R5 (B) function OFF ON
12 R6(B)*' | A2 3: Terminal R6 (B) function OFF ON
13to 15 (Undefined) - - -

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

*1: DQ11, DQ12, R4, R5, R6, R4(B), R5(B) and R6(B) are the terminal of 1/O extension.
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8. Running by CiA402 drive profile

In this chapter, it is described how to control the drive by CiA402 (IEC61800-7) drive
profile. On CiA402 drive profile, Controlword (0x6040) and vl_target_velocity (0x6042) are
used as drive command. When CiA402 drive profile is used, TOSHIBA drive profile
(communication command 1 (0x2A06) and communication command 2 (0x2A23) and
frequency command (0x2A07) etc.) can’'t be used at the same time.

However, for monitor or parameter read, TOSHIBA drive profile can be used.

E6581818

8.1. CiA 402 drive profile

The control or monitor of drive can be operated by CiA402 drive profile. See the following
procedure example about the usage.

1. Set 4: Communication option to command mode selection
communication option to frequency setting mode selection 1 (F /7 o).
Note) In case the drive is VF-AS3, [ [T ]

(CN0 ) and Set 7:
bl
LR

LNl dissetto5and - /70 o is setto 23.

2. Set to Controlword (0x6040) and vl_target_velocity (0x6042) to RPDO.
See 6.1.1 about mapping.
Set the number of motor pole to F 5 5 & . Note) It needs to set only one time at first setting.

3. Set to the parameter of CiA402 for running (the values in brackets are the CANopen
addresses of the parameter).

4. Set 0x06 to Controlword (0x6040). Set 0x07 to Controlword (0x6040). Set OxOF to
Controlword (0x6040). After that, CiA402 status is changed to operation enabled.
See “8.1.3.CiA402 State Chart”.

5. Set 1500min-! to vl_target velocity (0x6042). As the result, the drive is running at
50Hz.

Control diagram:

Controlword
(0x6040)

State-

: N Statusword
machine

> (0x6041)

Simplified diagram of speed control in “Velocity” mode:

vl_target_velocity

(0x6042) Statusword (0x6041) bit11 (internal limit active)
> Velocity >
vl_target_min/max limit
_amount (0x6046) | function
7 *2 >
Number of motor pole
for communication Ramp |ViLdemand_ | velocity _
(F B 55:0x2856) function |value (0x6043) control |VI_velocity_actual_
2 *1 S function | value (0x6044) S
vl_target_acceleration (0x6048)
7
vl_target_deceleration (0x6049)
7

*1: Do not change the acceleration/deceleration time unit (parameter F %5 (%), if change the
parameter, the setting value range will be different from above range.
In this case, set O(Linear) to acceleration/deceleration 1 pattern (F 5/ 2': 0x2502). (S-p
attern isn’t supported.)

*2: Set Maximum frequency (F H) to the right max value. See “8.1.8” for the detailed information.
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8.1.1. Object 0x6040: Controlword

15 14 13 12|11 10 9 8 7 6 5 4 3 2 1 0
‘ ms ‘ r ‘oms‘h fr| oms eolqslevlsol
MSB LSB
ms = manufacturer-specific
(bit11: 0 = Forward direction asked, 1 = Reverse direction asked)
r = reserved
oms = operation mode specific
h = halt
fr = fault reset
eo = enable operation
gs = quick stop
ev = enable voltage
So = switch on

8.1.2. Object 6041: Statusword

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ms ‘ oms ila‘tr‘rm‘ms Wlsodlqslve f |oe|so|rtso|
MSB LSB
ms = manufacturer-specific
oms = operation mode specific
ila = internal limit active
tr = target reached
rm = remote
w = warning
sod = switch on disabled
gs = quick stop
ve = voltage enabled
f = fault
oe = operation enabled
so = switched on
rtso = ready to switch on
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Status bit 6 bit5 | bit4 bit3 | bit2 bit 1 bit 0 Status
Switch Quick | Voltage Fault | Operation Switched Ready to Word
on stop enabled enabled on switch on
disabled

1 - Not ready to 0 X X 0 0 0 0 -

switch on

2 - Switch on 1 X X 0 0 0 0 -

disabled

3 - Ready to switch 0 1 X 0 0 0 1 -

on

4 - Switched on 0 1 1 0 0 1 1 0x0033

5 - Operation enabled | O 1 1 0 1 1 1 0x0037

Status bit 6 bit5 | bit4 bit3 | bit2 bit 1 bit 0 Status
Switch Quic | Voltage | Fault | Operation | Switched | Ready to Word
on k enabled enabled on switch on
disabled | stop

6 - Quick 0 0 1 0 1 1 1 0x0017

stop active

7 - Fault 0 X X 1 1 1 1 -

reaction active

8 - Fault 0 X X 1 0 0 0 *0x0008

or
0x0028

X In this state, the value of the bit can be 0 or 1.
*Detected fault following state “6 - Quick stop active”.

- 43 -




TOSHIBA E6581818

8.1.3. CiA402 State Chart

From any state

Y 13

Fault reaction active
SW: xxxXx Xxxx x0xx 1111

‘1,14

START

0y

CW: Controlword (6040)
SW: Statusword (6041)

Not Ready to switch on
SW: xxxx Xxxx XOxx 0000

Ly

SW: xxxx xxxx xOxx 1000

Fault

>

Switch on disabled
SW: XxXxX Xxxx Xx1xx 0000

<€

15

(CW: XXXX XXXX LXXX XXXX)

(CW: xxxX XXXX OXXX

x110) 2 \l'

7 (CW:
(CW:

XXXX XXXX 0XXX X01X)
XXXX XXXX OXXX XXO0X)

(CW: xxxx xxxx Oxxx x110) 8

>

Ready to switch on
SW: xxxx xxxx x01x 0001

(CW: XxxX XXXX OXXX

x111) 3 \l, 1\ 6 (Cw:

XXXX XXXX Oxxx x110)

Switch on
SW: xxxx xxxx x01x 0011

10

(CW: XXX XXXX OXXX X01x)

(CW: xxxx xxxx Oxxx 1111) 4 \l, 1\ 5 (CW: 3000 xo0cx Oxxx 0111) - (CWE 3000000 0300000) | 12
Operation enable 16 Quick stop active
SW: xxxx xxxx x01x 0111 > SW: xxxx xxxx x00x 0111
(CW: xxxx xxxx Oxxx xx0x) 9 11 (CW: xxxx xxxx 0xxx x01x)
Command coding (IEC 61800-7-200/Ed.1.0 Table 27)
Bits of the controlword
c fault enable Quick enable switch .
ommand : Transitions
reset operation stop voltage on
Bit 7 Bit 3 Bit 2 Bit 1 Bit 0
Shutdown 0 X 1 1 0 2,6,8
Switch on 0 0 1 1 1 3
Switch on + enable operation 0 1 1 1 1 3 + 4 Note
Disable voltage 0 X X 0 X 7,9,10,12
Quick stop 0 X 0 1 X 7,10,11
Disable operation 0 0 1 1 1 5
Enable operation 0 1 1 1 1 4,16
Fault reset 1 X X X X 15

NOTE Automatic transition to Enable operation state after executing SWITCHED ON state
functionality. When detects main power loss or not release main power loss in 3 sec after
change to “Switch on state”, the state is changed to “Switch on disable”.
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8.1.4. Information of CiA402 State

Description of States

Each state represents an internal reaction by the drive.

This chart will change depending on whether the control word is sent “CMD” or an event
occurs (a detected fault, for example).

The drive state can be identified by the value of the status word “ETA.”

State

Drive internal reaction

1- Not Ready to switch on

Initialization stats. This is a transient state invisible to the communication
network.

2 - Switch on disable

The drive is inactive.
The drive is locked, no power is supplied to the motor.

3 — Ready to switched on

The drive is supplied with AC power but is stationary.
The drive is locked, no power is supplied to the motor.

4 - Switched on

The drive is supplied with AC power but is stationary.

The drive is locked, no power is supplied to the motor.

The power stage of the drive is ready to operate, but voltage has not yet been
applied to the output.

5 - Operation enabled

The drive is running.

The drive is unlocked, power is supplied to the motor.

The drive functions are activated and voltage is applied to the motor
terminals.

If the reference is zero or the “Halt” command is applied, no power is supplied
to the motor when the output frequency is zero. But, the drive is running the
case of “DC braking” or “Motor shaft fixing control” or “Auto turning” although
the output frequency is zero.

NOTE: The command “4 - Enable operation” must be taken into consideration
only if the channel is valid. In particular, if the channel is involved in the
command and the reference, transition 4 will take place only after the
reference has been received for the first time.

6 - Quick stop active

Emergency stop.

The drive performs a fast stop, after which restarting will only be possible
once the drive has changed to the “Switch on disabled” state.

During fast stop, the drive is unlocked and power is supplied to the motor.
The condition for transition 12 to state “2 - Switch on disabled” depends on
the value of the parameter “Quick stop mode”:

If the “Quick stop mode” parameter has the value 0, the drive stops freewheel
and then changes to state “2 - Switch on disabled”.

If the “Quick stop mode” parameter has the value 1, the drive stops according
to the slow down ramp and then changes to state “2 - Switch on disabled”.

If the “Quick stop mode” parameter has the value 2, the drive stops according
to the quick stop ramp (0x604A) and the changes to state “2 - Switch on
disabled”.

Do not set the value 3 to “Quick stop parameter”.

If the “Quick stop mode” parameter has the value 4, the drive stops according
to the voltage limit and the changes to state “2 - Switch on disabled”.
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State

Drive internal reaction

7 - Fault reaction active

Transient state during which the drive performs an action appropriate to the
type of detected fault.

The drive function is activated or deactivated according to parameter ~ 57 3
when detected the emergency stop.

8 - Fault

Drive has detected a fault.
The drive is locked, no power is supplied to the motor.

Summary
State Power supplied to motor
1 - Not ready to switch on No
2 - Switch on disabled No
3 - Ready to switch on No
4 - Switched on No
5 - Operation enabled Yes

6 - Quick stop active

Yes, during fast stop

7 - Fault reaction active

Depends on parameter F 5 [ 7 when detected
the emergency stop.

8 - Fault

No
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8.1.5. Object 0x6042: vl _target_velocity

This object shall indicate the required velocity of the system. The value is given in
revolutions per minute (mint). Positive values forward direction and negative values
indicate reverse direction.

At changing to “Operation enable” state, this target velocity is cleared. So set this target
velocity data after changed the state to “Operation enable.”

A Warning

N

o/
Mandatory
action

V¥ This object value is depending on the F 5 5 5 parameter and confirms it setting value.

The motor rotational speed of the forecast is not obtained when the setting is mistaken,
and there is danger of causing the accident etc.

8.1.6. Object 0x6043: vl _velocity_demand

This object provides the instantaneous velocity generated by the ramp function. It is an
internal object of the drive device. The value is given same unit as the vl_target_velocity.
Positive values indicate forward direction and negative values indicates direction.

8.1.7. Object 0x6044: vl_velocity _actual value

This object provides the velocity at the motor spindle or load. Depending on the
implementation (simple drive device, without sensor, etc.), the drive provides the
appropriate image of the actual velocity (velocity demand, velocity control effort,
calculated velocity).

The value is given in the same unit as the vl_taget velocity. A positive value indicates
forward direction and negative values indicates reverse direction.

8.1.8. Object 0x6046: vl _velocity _min_max_amount

This object indicates The vl_velocity_max amount sub-object is mapped internally to the
vl_velocity_max positive and vl_velocity max negative values. The vl_velocity _min
positive and vl_velocity min negative values.

At initial configuration, the vl_velocity_max value is 1500min-* and vl_velocity_min value is
Omin-1. Set the value of Object 0x6046 if the value is enough.

Then, max value of speed is limited by Maximum frequency (- +). Set F X to the right value.

<example>

Motor pole number for communication (F 55 5) = 2: 4 pole
Max value of speed = 3000min-!

Maximum frequency (- H) = 4 * 3000 / 120 = 100Hz

In the result, set ~ 4 to 100Hz.
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8.1.9. Object 0x6048: vl_velocity_acceleration

This object indicates the configured delta speed and delta time of the slope of the
acceleration ramp.
VF-MB1/S15
Velocity Acceleration Delta Speed : 225 to 30,000 min-t
Velocity Acceleration Delta Time :1to 3,600 s

VF-AS3
Velocity Acceleration Delta Speed : 225 to 32,700 min-t
Velocity Acceleration Delta Time :1to0 6,000 s

g

Note: Do not change the acceleration/deceleration time unit (parameter F5 {5), if
change the parameter, the setting value range will be different from above range. In this
case, set O(Linear) to acceleration/deceleration 1 pattern (F 5 /7 2': 0x2502). (S-pattern
isn’'t supported.)

8.1.10. Object 0x6049: vl _velocity _deceleration

This object indicates the configured delta speed and delta time of the slope of the
deceleration ramp.

VF-MB1/S15
Velocity Deceleration Delta Speed : 225 to 30,000 min-t
Velocity Deceleration Delta Time :1to 3,600 s

VF-AS3
Velocity Deceleration Delta Speed : 225 to 32,700 min-t
Velocity Deceleration Delta Time :1to 6,000 s
Note: Do not change the acceleration/deceleration time unit (parameter F5 {5), if
change the parameter, the setting value range will be different from above range. In this
case, set O(Linear) to acceleration/deceleration 1 pattern (F 5/ Z': 0x2502). (S-pattern
isn’t supported.)

8.1.11. Object 0x604A: vl _velocity quick_stop

This object indicates the configured delta speed and delta time of the slope of the
deceleration ramp for quick stop.
deceleration ramp.

VF-MB1/S15
Velocity Deceleration Delta Speed : 225 to 30,000 min-t
Velocity Deceleration Delta Time :1to 3,600 s

VF-AS3
Velocity Deceleration Delta Speed : 225 to 32,700 min-t
Velocity Deceleration Delta Time :1to 6,000 s
Note: Do not change the acceleration/deceleration time unit (parameter F 5 (%), if
change the parameter, the setting value range will be different from above range.

- 48 -



TOSHIBA

E6581818

8.1.12. Object 0x605A: Quick stop option code

This object shall indicate what action is performed when the quick stop function is

executed.

The slow down ramp is the deceleration value of the used mode of operations.

Value

Definition

-32768 to -1

No function

0

Disable drive function

+1

Slow down on slow down ramp and transit into Switch On Disabled

+2

Slow down on quick stop ramp and transit into Switch On Disabled

+3

Do not set

+4

Slow down on voltage limit and transit into Switch On Disabled

+5*

Slow down on slow down ramp and stay in Quick Stop Active

+6*

Slow down on quick stop ramp and stay in Quick Stop Active

+7*

Do not set

+8*

Slow down on voltage limit and stay in Quick Stop Active

+9 to +32 767

Reserved

*Not supported these values. Do not set these values. If set the value 5-8, the drive slow

down ramp and transit into Switch On Disabled.

- 49 -




TOSHIBA E6581818

8.1.13. Object 0x6060: Mode of operation

The object shall indicate the requested operation mode.
This module supports the “vl (= 2)” (velocity mode) only.

NOTE: This object shows only the value of the requested operation mode, the actual
operation mode of the PDS* is reflected in the object modes of operation display.
*PDS: Power drive system

Value Definition
-1281t0 -1 Manufacturer-specific operation modes
0 No mode change/no mode assigned

+1 Profile position mode
+2 Velocity mode
+3 Profile velocity mode
+4 Torque profile mode
+5 Reserved
+6 Homing mode
+7 Interpolated position mode
+8 Cyclic sync position mode
+9 Cyclic sync velocity mode
+10 Cyclic sync torque mode

+11 to +127 Reserved

8.1.14. Object 0x6061: Mode of operation display

This object shall provide the actual operation mode.
This module supports the “vl (= 2)” (velocity mode) only.

8.1.15. Object 0x6502: Supported drive mode

This object shall provide information on the supported drive modes.
This module supports the “vl (= 2)” (velocity mode) only.

31 16 15 10 9 8 7 6 5 4 3 2 1 0
Manufacturer-specific | r(reserved) | cst | csv|csp| ip [hm| r [tg [ pv [ vi ] pp|
MSB LSB
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8.1.16. Object 603F: Error Code

Below table describes the relations of the error code and drive error.

Error _ Drive | Drive _ N
code Meaning error error Drive condition
code | name
0x0000 | No error 0x00
OxOE | [/l 2 |Motor overload
0x15 | £ - - 2 | Main unit RAM fault
0x16 | £, ~ 3 | Main unit ROM fault
0x17 | £~ |CPU fault 1
0x19 | £ - - & |Gate array fault [VF-AS3] **
Ox1A | E - -~ 7 | Current detector fault
0x1C | £ - - § |Remote keypad disconnection fault
0x24 | '~ |Overcurrent (Braking resistor) [VF-AS3] *!
0x28 | F ¥~ |Auto-tuning error
) 0x2B | £ - | ! |Brake answer error [VF-AS3] *
0x1000 | Generic error _ _
0x2C | £ - 12 |PGerror
0x35 | £ -2 { |CPU fault 2
0x38 | £ - 24 |Option fault (slot B) [VF-AS3] *t
0x39 | £ - 25 |Option fault (slot C) [VF-AS3] *
Ox3A | F - 25 |CPU fault3
0x3C e Undertorque [VF-AS3] **
0x3D | £ - 29 |Control power option failure [VF-AS3] **
0x3F | £ - & ! |Rush current suppression relay fault [VF-AS3] *!
0x55 | £ F =~ 2 |Auto-tuning error
0x56 | £ F = 3 |Auto-tuning error
0XO5 O A | Short circuit in arm [VF-MB1/S15]
ox2230 | Short circuit/earth leakage L A |Overcurrent (U-phase arm) [VF-AS3] *
(device internal) 0x06 | I A2 |Overcurrent (V-phase arm) [VF-AS3] *
0x07 | 3 R 3 |Overcurrent (W-phase arm) [VF-AS3] *
0x01 | S ¢ |Overcurrent during acceleration
0x2310 | Continuous over current 0x02 | 7 2 |Overcurrent during deceleration
0x03 | ¥ 3 |Overcurrent during constant speed operation
_ 0x20 orE Over-torque trip 1
0x2311 (,ig.ntllnuous over-current 0x41 | [JF 2 |Over-torque trip 2
0x48 | [ [ 3 |Over-torque / Overcurrent fault
0x2320 Short cirguit/earth leakage oxoa | nr Overcurrent (An overcurrent on the load side
(motor-side) bke at start-up)
0x2330 | Earth leakage 0x22 | £F 2 |Ground fault
Ox0A | ['F ! |Overvoltage during acceleration
0x3110 | Mains over-voltage 0x0B | P2 |Overvoltage during deceleration
0x0C | 7P~ 3 |Overvoltage during constant speed operation
0x3120 | Mains under-voltage Ox1E | P ! |Undervoltage fault (main circuit)
0x3130 | Phase failure 0x08 | £ FH ! |Ground fault
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0x09 Output phase failure
0x3310 | Output over-voltage OxOF Dynamic braking resistor overload trip
0x47 Auto-tuning error (PM motor)
0x4130 | Ambient temperature Ox4A Cooling fan fault [VF-AS3] *
0x0D Inverter overload
Oxa210 | £XCess temperature 0x10 Overheat
device
0x3E Main module overload
0x5140 | Battery failure 0x4C | £ Battery of panel failure [VF-AS3] **
0x5500 | Unit internal fault 0x50 | £ - 45 | A6 Brake Unit internal fault [VF-AS3] **
0x12 | EEF ! |EEPROM fault 1
i 0x13 | £ £ F~ |EEPROM fault 2
0x5530 | Control EEPROM failure ~
0x14 | F £ F 3 |EEPROM fault 3
0x29 | £ £ 4P |Inverter type error
0x33 | £ - {5 | CPU communication error
0x6100 | Internal software 0x37 | £ - £ 3 | Optional unit fault 2 [VFMB1/S15], Option fault (slot
A) [VF-AS3]
Ox2E | 'H 2 |Thermal fault stop command from
external device
0x7300 | Sensor _ _ . .
0x32 | £ - !F |Analog input break detection fault
0x40 | £ - 97 |PTC fault
0x7310 | Speed 0x2D | £ - {3 |Over speed fault
0x36 | £ - &~ |Embedded Ethernet fault [VF-AS3] **
OX7500 External communication 0x46 | £ - § 5 |Communication time-out of A6 Brake Unit
X
fault Ox4b | £ - 4 3 | Communication time-out (embedded Ethernet)
[VF-AS3]
0x7510 | Serial interface No. 1 0x18 | £ - - & |Communication error
0x7520 | Serial interface No. 2 Ox1B | £ - ~ 5 |Optional unit fault 1
Ox2F | 5171 E |Step-out (for PM motor drive onl
0x8331 | Torque fault '_' - "_' "_ P ( v
0x34 | £ - 27 |Over torque boost fault
0x8501 | Servo lock failure 0x45 | £ - 3 7 | Servo lock fault
. 0x11 £ Emergency stop
0x9000 | External malfunction o ]
0x58 | £ - 55 |Trip for test [VF-AS3] *
Additional functions 0x54 | £k~ ! |Auto-tuning error
OxFF00 ) _ _ .
- generic error 004D | £ - 45 |GD2 auto-tuning error
Device specific 0x1D ur Low-current operation Trip
oxFFo3 | - generic error 0x3B | F~ F |Safe torque switching check alarm
X
0x49 | !/ F I 3 |Undertorque / Undercurrent [VF-AS3] *
0x57 | £ - 2 7 |Power removal fault [Only VF-S15]

*1: These errors are for VF-AS3.
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9. EtherCAT State Machine (ESM)

ESM Diagram

The EtherCAT State machine coordinates the master and slave applications at start up
and during operation. State changes are typically initiated requests of the master. They
are acknowledged by the local application after the associated operations have been
executed.

Description of the state management

Init

f§ 1 £ @ 2

* F;l sl + |

Pre-Operational Bootstrap
(optional)
4 | e
al OP PS5 SP

Safe-Operational

SO 0Ss
v l
Operational

ESM states

The state Init defines the foundation of the communication relationship between the
master and the slaves at the application layer. Direct communication between the master
and the slave is impossible at the application layer. The master uses the Init state to
initialize a set of configuration registers of the EtherCAT slave controllers. If the slaves
support mailbox services is configured in this state.

In the Pre-Operational sate, the mailbox is active. Both master and slave use the
mailbox and the corresponding protocol to interchange application-specific initialization
data and parameters. In this state, process data communication is not possible.

If the drive does not receive a valid mapping for the process data from the EtherCAT
master, it remains in this state.

In the Safe-Operational state, the slave application provides current input data such as
limit switch data.

Output data of the master are ignored in this state. This is not a safety function.

In the state Operational, the slave applications deliver current input data and the drive
processes the current output data from the drive, such as target velocity.
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State transitions
State transition Local management service Value
IP Start Mailbox Communication 0x02
Pl Stop Mailbox Communication 0x01
PS Start Input Update 0x04
SP Stop Input Update 0x02
SO Start Output Update 0x08
oS Stop Output Update 0x04
OoP Stop Output Update and Stop Input Update 0x02
Sl Stop Input Update, Stop Mailbox Communication 0x01
ol Stop Input Update, Stop Mailbox Communication 0x01
2] Start Bootstrap Mode, redirection to (Bl) 0x03
Bl Restart Device 0x01

ESM states management
The ESM states are managed with the library: TC EtherCAT lib. See the example, step 15

page 65.

ESM states and communication interruptions
The ESM states are managed with the library: TC EtherCAT lib. See the example, step 15

page 65.

Some transitions in the ESM state chart will trigger a communication interruption.

These transitions suppress a service, which can be used to control the drive.
A detected fault is triggered in order to avoid losing control of the drive (only if the drive is

running).
State transition | Service lost
PI SDO
SI SDO, TPDO
SP TPDO
oS RPDO
OP PDO
Ol SDO, PDO

Depending on the communication status of the drive, the following services are available:

Init Pre-operational | Safe-Operational Operational
PDO | Noresponse | No response TPDO, inputs only active, | active
no outputs to drive active
SDO | Noresponse | active active active
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10. Example:VF-MB1 with TwinCAT® “PLC-Configuration”

This example shows a combination of VF-MB1 and TwinCAT®.
When you use VF-S15/AS3, please read MB1 as S15/AS3.

10.1. Hardware

Connect your computer and the IPEO03Z with a standard Cat 5e cable (2 x RJ45,
shielded twisted pair cable).

10.2. TwinCAT® software installation

Install the TwinCAT® software to PC. This example is shown with TwinCAT® software
version 2.11.

Note: The screenshots or procedure in this example will be changed with a new
TwinCAT®

There are ESI files for VF-MB1/S15/AS3.
Filename: TOSVERT_VFxx.xml

Copy this XML file on your computer in C:¥TwinCAT¥|o¥EtherCAT.
Note) The drive name for each product exist only one on TwinCAT®. If the software is

updated, delete the old ESI file and copy to the new ESI to the folder. If the old and new
ESI are need, select the right file. See “1.Product version and ESI file” to select it.

10.3. ESI file (EtherCAT Slave Information)

You can use the ESI file in XML format for VF-MB1/S15/AS3. See “1.Product version and
ESI file” to select the file.

The ESI file must be integrated into the system on the master controller.
For example (directory pass): C:¥TwinCAT¥lo¥EtherCAT

As for acquisition of the ESI file, please contact your Toshiba distributor.

10.4. VF-MB1 configuration

Set the configuration parameter when the Drive is controlled by CiA402 drive profile.

VF-MB1/S15
Set L 114 todand F /! d to 7 and controlled with 0x6040 and 0x6041 objects.

VF-AS3
Set L /14 to5and F /1[4 to 23 and controlled with 0x6040 and 0x6041 objects.
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10.5. System Manager: Declare your computer on Ethernet network

Start TWinCAT® system-manager® l TwinCAT System Manager

Select Options -> “Show Real Time Ethernet Compatible devices”

“r/Sans nom - TwinCAT System Manager
File Edit Actions Wiew [eays Help

Language 4

Add Varisble Type...

B® PLC - Configuration
B8 Cam - Configuration
=8 140 - Canfiguration

& 1/0 Devices Check PLC Project Changes '

&8 Mappings Open Logger Automatically

Open Last Used File

Select Last Tree Element

Generate Bak-File

Auto Save to Target

Show full document path

Cornpatibilty Mode (hot recormmended for new projects)

L ORGSR S

Update EtherCAT Device Descriptions...

®Select your Computer Ethernet board, and “Install”.
@ Enabile it.

Installation of TwinCAT RT-Ethernet Adapters

Ethernet Adapters Update List

E& Installed and ready to use devices
= B8 Compatible devices ® Inztall [:
"3 Schneider - Intel 7LM Gigabit Metwork Connection

=-E8 Incompatible devices

E& Connexion 1394 3 - 1394 Met Adapter 4
B8 Connerion réseau sang fil - Dell'wieless 1910 wireless-M WLAN Mini-Card

B Dizabled devices @ Enable
Dizable

[ Show Bindings
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10.6. System Manager: Install the master

In this example we use the computer to run TwinCAT® and PLC runtime as Mater.
@ Select “Choose Target”

@ Select “Search (Ethernet)”

al NO I vAll N [stem Mahnage

NEEH B e/ HB BN ® R EQ % & T
B8 SYSTEM - Configuration - — -
General
BA PLC - Configuration [Boat setings
B® Carmn - Configuration
= I 1/0 - Configuration

TwinCAT System Manager ®
B8 1/0 Devices w211 (Build 1553)
88 Mappings

TwinCAT PLC

Choose Target System

4 |--Local— [139.1B0.68.160.1.1)

l

Cancel

2) [earch(Fihemen |
@ (seachErera) |

[15et as Default

Connection Timeout (=],

m
»

Rearh

@ Start the “Broadcast Search”
@ Select your Master in the Host Name list (your computer in this example)

Add Route Dialog X
[ Enter Host Mame 7 IP: ] | | [ Refresh Status ] [ 3) Broadcast Search |
Host Mame Connected | Address AMS Netld TwinCaT 05 Yersion Comment
FROOOO7 361 10201131, 13916068160 2111545 WinxP
WiFR303584 @ 102011372 1592186100110 2111545 WinxP
< | —
Route Mame [T arget]: l:l Route Mame [Remate]: FROODO7 361
Amshetld: I:I Target Route Remote Route
Transport Type: TCRAR v O Project O Mane
(3) Static (®) Static
il i l:l O Temparary (O Temporary
@ Host Mame (O IP Address
Connection Timeout [s]: 5 =
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® Check that you are in “config mode”

AT System Manager

File Edit Actions WYiew Options Help @
D BB =/ HFE RN ® e QR e 7
General |B L Selt 2
B8 PLC - Configuration uiis
BB Cam - Configuration
=8 1/0 - Configuration F TuwinlAT System Manager
BB /O Devices % w211 [Build 1553)
&8 Mappings
TwinCAT PLC
v2.11 [Build 1545]
time limited to: 18/09/2010
Copyright BECKHOFF @ 1336-2010
hittp: /v, beckhoff. com
Registration:
Marme: TR
Company: STI
Feq.-Key: 47FE-4413-37CE-SCFC .
i
Server (Fort) Timestamp Message L
@ TwinCaT S... 02/09/2010 17:36:48 L... Starting COM Server TCEventLogger ! =
@ TwinCcaT 5. 02/09/2010 17:36:48 6...  TCRTIME Server started: TCRTIME.
@ TwinCaT S... 02/09/2010 17:36:48 6... TCPLC Server started: TCPLC, @ =~
Set/Reset TwinCAT to Config Mode. All Servers will be temporary stopped! ocal (139.160.68.160.1.1 [salgijliesF]
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10.7. System Manager — Install the slave: MB1 in “PLC- configuration”

® Select the I/O Devices -> Scan Devices

“~Sans nom - TwinCAT System Manager . ,
File Edit actions View Options Help @ Choose the “OK.

" DEw - # 8 = oes. TwinCAT System Manager

Bl 5vSTEM - Configuration
B8 PLC - Configuration
B8R Cam - Configuration
=B 140 - Configuration

= :
&8 Mappin ®a Append Device...

o1
W
3
[u]
[uj

& Impoart Device...

1 new /O devices found

P Cr+y
BB Paste with Links  AlCirky [ZDevice 1 [EtherCAT]  [Gchneider [inteliR] 825671 M Gigabit Metwark Connection - 14

Cancel

@ Choose the “Yes”. ® Choose the “Yes.”
TwinCAT System Manager | %

\..:/ Activate Free Run

® Shows the boxes and activates Free Run.
|! PLC_TSB_MB1_sample.tsm — TwinGAT System Manager — u[i]ﬂ

File Edit Actions Miew Options  Help

GRS % 2Qlaeoe €D 2

Werzion (Local) |\.-’ersion (Target) | Boot Settings (Target)

OnTIEUration

PLG - Gonfiguration
Cam - Gonfiguration
= 140 - Gonfiguration o TwinGAT System Manager
=B /O Devices 2 w211 (Build 1553)
=)=+ Device 2 (EtherGAT (w210 only)}
Divice 2-Image
Device 2-Image-Thfo
Inputs
Outputs F
TnfoData Copyright BECKHOFF @ 1998-2010
i Term 1 (GX1100-0004) hittpe o beckhotf com
= Em Box 3 (WVFMBT EtherCAT)
= ST Inputs

%1 Status word
%1 Gontrol Effart

=l Outputs Registration:
%] Control ward Mame:
%/ Tareet Velocity Ciampary:
WoState Fea —Key: TETIT?
InfoData
&8 Mappines

Stapped

Feady
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10.8. PLC = Control: initialization

®Start TwWinCAT PLC control® softwar ! TwinCAT FLC Cantral
@File -> new

Choose Target System Type E|

& PE or 0 (x36) O CXBRM)
" BC viaBM3 ro—

" BC serial
™ BCx#50 or BX via AMS
" BCx#50 or B wia serial

New POU X

Mame of the new POLI: [MAIN
Type of POL Language of the POL Cancel

* Program L

™ Function Block LD

™ Function " FED
Return Type: ™ SFC

2 .
L] °T ST: Structured language

3 Select; Resources -> Library Manager
@Add EtherCAT libraries

-~ TwinCAT PLC Control - (Untitled)* - [Library Manager]

fif) File Edit Project Insert Extras Online Window Help

B8] B|P|edBle|S5] & |%]5 5|5

X MOARD.LIB 5.6.98 11:03:02 FUNCTION_BLOCK CTUD
esources (* CounTer Up Down
E-[] Global Yariables C\/ is decremented kv 1if CD has arising edge.
B~ lbrary STANDARD.LIB 5638 11: e mented by 1if CL has arising edge.
[0 &lam configuration IE. !f counter !s 0.
Library Manager JE. if counteris PV
- \—————————  Properties ... Alt+Enter
F‘ti Canfiguration S FoU v JT
- M CU:BOOL:  (*CountUp®)
Sampling Trace Ea Bistable Function Blocks CD:BOOL  (*Count Down ®)
Task configuration ~E] RS IFB) RESET:BOOL,  (*Reset Counter to MNull®)
3, watch- and Recipe Manager § ] SEMAFE) | CAD ROOL - 1 nad StartWalue *
-9 ok space SR [FE) s
E‘ {23 Counter
. ~Elcrore
~~[E] CTU [FB)
E| {3 String Functions
] COMCAT (FUN)
®Add TcEtherCAT.lib ®AIl EtherCAT libraries are added:

5]

Regarderdans: | Lib ~| i g TcBaselih 145,09 11:1408

“d SysLibTargetvisulib - %3 TcBaseMath, lib &= TeDataExchangsBc. e % Tcaystam, llb:9 3.1010:21:30
23 SysLibVisu.lib [ TeRCE150 Iy [ TcDataExchangeeX. by % Tcltilities ib*8.21016:4218
TeadsEC, b TeBXS200_BCS250. b %3 TeDrive. lib 8 . 3
%4 TcBase.lin &= TeComParte. I i & STAND.»"—‘\P\D L|B 5 B. 98 11:03:02
TrBaseBCxal, lhx Y3 Tcox1000System. b %3 ToloFunctions, lib &

TeBasefx, Ik %3 TrDatsExchange. lib TelpUtilitiesBC, e G

4 |

- [:l EUE Interface

Momdufichier:  [TeEtherCAT I
Fickiers de type : | TwirCAT PLE Contral Library [*ib) | Annuler

=
B2 Conversion Functions
B[] Distributed Clocks
B2 EtherCAT Commands
Library directany: ‘C:\TWINC&\T\F‘LC\LIB\ j E]D EtherCAT Diagnostic
£
B

- (1) EtherCAT State Maching

- FoF Interface

-] SoE Interface

""" F_Checkendorld (FLM]

""" F_GetwersionT cEtherCAT [FUN]
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10.9. PLC — Control: Declare the variables

®Select Global_Variables

2l=E @

£ Resources
EF-{3 Glabal Variables

2o |G|l | % (B[ EB[E

""" . Global_ariables

P . W ariable_Configuration [VAR_COMFIG]

@Create the Master Global_Variables for MB1 as below. Copy/paste the variables:

VAR_GLOBAL
MB1_State AT %I*:WORD;
PLC_state AT %I*:UINT;
MB1_TPDO_Inputl_Status_Word AT %I*:WORD;
MB1_TPDO_Input2_Control_Effort AT %I*:WORD;
MB1_TPDO_Input3 AT %I*:WORD;
MB1_TPDO_Input4 AT %I*:WORD;
MB1_TPDO_Input5 AT %I*:WORD;
MB1_TPDO_Inputé AT %I*:WORD;
MB1_RPDO_Outputl_Control_Word AT %Q*:WORD;
MB1_RPDO_Output2_Target_Velocity AT %Q*:WORD;
MB1_RPDO_Output3 AT %Q*:WORD;
MB1_RPDO_Output4 AT %Q*:WORD;
MB1_RPDO_Output5 AT %Q*:WORD;
MB1_RPDO_Outputé AT %Q*:WORD;

END_VAR

E TwinGAT PLG Gontrol - TSB_MB1_sample pro — [Global_Variables]
! File Edit Project Ihsert Extraz  Online  Window Help

B8] 2@ 552G % |5 (5w

0001[+AR_GLOBAL

20 Resources 0002  MB1_State AT %*WORD:;

Ea Global Yariables 0003 FLC state AT 22 UINT;

i ¢ Global Variables 0004  MB1_TPOO_Inputl _Status_Word AT %*wWORD;

: TwinCAT_Configuration [vaR_CONA| (0005 WMB1_TPDO_Input?_Control_Effort AT 2 *WORLD:
@@ Variable_Corfiguration [v4R_CONFII| (0008 MBT_TPDO_Inputd AT %M DWORD:

92 ibrary STAMDARD.LIB 5.6.98 11:03:02 ggg; mgl Egg—:”puzg ﬂ ; :*ngggi

-] lbrary TeEtherCAT b 15.1.10 19:43:56: e MET TPDO_I:EEtE AT ;I*:WORDT

(1 lbray TeSystem.lb 9310 10:21:30: dobi| [op70 @1 RPDO_Output!_Contral ‘Word AT %0WORD:
H- (] libramy Telltiities lib 8210 16:42:18: globll g1 MBT_RPDO_Output?_Target_Welocity AT % CHWORD;

o OO e OO o O |

| Alam configuation 0072  MB1_RPDO_Outautd AT % 0~WORD;
- (@] Libram Manager 0013 MB1_RPDO_Outoutd AT *2CFWO0RD;
R

- m Lag 0014 MEBT_RPDO_Outputs AT 22 0FWO0RD,
- § PLC Configuration 0015 MEBT_RPDO_Outputh AT 22 0%WORD;
@ Sampling Trace gg] ? END_WAR

Task configuration 0018

Q “watch- and Recipe Manager 0019

'5@ Workspace o020

® RPDO (Receive PDO), containing 6 input words of the communication scanner.
RPDO is set to index 0x1600 (sub-index 1 to 6).

® TPDO (Transmit PDO), containing 6 input words of the communication scanner.
TPDO is set to index 0x1AQ0 (sub-index 1 to 6).
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L TwinGAT PLG Gontrol — TSB MB1_sample pro — [MAIN (PRG-ST)]
! Eile Edit Project Ihzert Extras Online  Window Help

2| B|@|a b5 ¥ |5]0]%H]

£ POUS

------ MAIN [PRG)

@Select: Project -> Rebuild All
®Check the compilation result without error.
®This action creates file in: C:¥TwinCAT¥PIc

As example, create: TSB_MB1_sample.tpy

0002} A5

D003 EMD_WAR

feTata
£

0001[>ROGRAM MAIN

(0001

ig:ﬂ\;

10.10.

System Manager — Append PLC Project

of the links between “PLC — Configuration” and “I/O - Configuration”

In System Manager software, realize the link between the Master and the slave. Creation

®Select “Append PLC Project...”

File Edit Actions Wiew Options Help
DEesd

+- Bl SYSTEM - Configuration
B rC - Configuration
L |PLC - Configuration

Lo TRl | 5 nend PLC Project..,

=B 1/0 - CanfigL
=B 1/0 Devic

h Paste

Cirl+y

5= Davice BB Paste with Links  AlHCrHY

== Device 1-Image
== Device 1-Image-Infa

+- %1 Inputs
< §l Outputs

As example, select: C:¥TwinCAT¥PIc¥TSB_MB1_sample.tpy

@For each parameter, create the lint with the MB1/IO listing

File Edit Actions

DEewH

Wigw

Optiohs

& B3

Help

+ SYSTEM - Configuration
MG - Configuration
= PLZ - Configuration
- JEE TSBE_MB1 sample

=t= TSE_MB1_sample-Image

= Standard
= &1 Fputs

T PLC state
(| @ |Charee Link...

ST ME1TPDA
ST ME1TPDA
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Example for “MB1_State”

E6581818

Attach Variable MB1_State (Input)

= 1/0 - Configuration
=35 |/0 Devices
=% Device 2 [EtherCAT [v2.10 anly]]
=~ § Term1[Cx1100-0004)
T State > 1B 19480, LINT16 [2.0]
=% Bowx 3 WFMET EtherCAT)
T Statuzword > 1B 26.0, UINT16 [2.0]
] Cantral Effart > 1B 28.0, INT16[2.0]
ol iState > B 15620 UINTIG[2.0]:
=%l Adshddr > |B 1554.0, AMSADDRESS [8.0]
i pot > IB1560.0, UINT1E[2.0]
=-%E Tem 2 [EK1110]
T State > 1B 15600, UINT16 [2.0]
&l FrmOState > 1B 15200, UINT16[2.0]
G FimOwcState > 1B 15220, UINT16 [2.0]
Gl SlaveCount > 1B 15300, LINT16 [2.0]
Gl DevState > B 1534.0, UINT1E [2.0]
%f ChangeCount > |1B 15360, UINT16[2.0]
Gf Devid » 1B 1538.0, LINT1E[2.0]
Gf CigSlaveCount > 1B 1546.0, UINT1E[2.0]

Shaw W ariables

() Unused

() Uzed and unuzed

[ Exclude dizabled
Exclude other Devices
Exclude same Image
[E] Show Toaltips

Show Wariable Types

[ Matehing Type
Matching Size
[ &l Types

Offzets

[ Continuous
[ Show Dialag

‘Wariable Mame
[JHand over

[ Cancel ] [ Ok

Links to create

PLC - Configuration

I/O - Configuration

Inputs MB1_State State

Inputs PLC_State DevState (with Devicel)
Inputs MB1_TPDO_inputl_Status_Word Status word

Inputs MB1_TPDO_input2_Control_Effort Control effort

Inputs MB1_TPDO_input3 Available for other parameter
Inputs MB1 TPDO_input4 Available for other parameter
Inputs MB1_TPDO_input5 Available for other parameter
Inputs MB1_TPDO_input6 Available for other parameter
Outputs MB1_RPDO_Outputl_ Control Word Control word

Outputs MB1 RPDO_Output2_Target Velocity | Target Velocity

Outputs MB1_RPDO_Output3 Available for other parameter
Outputs MB1 RPDO_Output4 Available for other parameter
Outputs MB1_RPDO_Output5 Available for other parameter
Outputs MB1 RPDO_Output6 Available for other parameter

Note: if more than 6 input or output parameters

are created in TwinCAT® System

Manager, the MB1 will be blocked in “PreOp” State. The MB1 has maximum 6

TPDO and 6 RPDO.

®Select: Actions -> Generate Mappings.
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10.11. PLC - Control: new compilation

Select: Project -> Rebuild All
This action updates the information.

10.12. System Manager: Activate configuration

Select: Actions -> Activate Configurations

10.13. PLC - Control: Run

®Select: Online -> login

TwinCAT PLC Control

‘?r) Mo program on the contraller! Download the new program?

fes Mo Cancel |

@Select: Online -> Run

The PLC and the EtherCAT fieldbus are now running.
In TwinCAT® PLC Control, you see the list of the variables and values:

DOOAf . WAEH Sate [ IEt = Teaaans
o0z " PLE state [%IE2) - 16#0000

0003  ME1_TPDO_Inputl _Status_‘Waord (%IB4) = 1680237
D004  ME1_TPDO_Input?_Cortral_Effort (3IB6) = 1640469
D005 ME1_TPDO_Inputd (3I1B8) 1640000

D006 ME1_TPDO_Inputd [%IE10) = 16#0000

D007  MET_TPDO_Inputs (21512) = 1640000

D008  MEA_TPDO_Inputh [%IE14) = 16#0000

0009 MET1_RPDO_Outputl_Contral_Word (%CIB0) = 164000F

0010  ME1_RPDO_Output?_Target_Velocity (%052) = 1640708
0011  ME_RPDO_Outputd (%064) = 16#0000
0012 ME1_RPDO_Outputd (%0B6) = 1620000

_ (

i
0013 MMB1_RPDO_Cutputs (220B8) = 1680000
0014 MB1_RPDO_Outputs (*0B810) = 1680000
0015 B-Systeminfo (%MB32768)
0016 E-SystemTaskinfoirr (%ME32832)
0017
oo1g

10.14. PLC - Control: start and stop the motor

To modify the MB1 state, See “8.1.3.CiA402 state chart”.
Example to start motor:

1. The MB1 is on “Switch on disabled” state.

2. Set“TSB_MB1_RPDO_Outputl_Control_Word (%QB0)” = 0x0006
3. The MBL1 is on “Ready to switch on” state.

4. Set“TSB_MB1_RPDO_Outputl_Control_Word (%QB0)” = 0x0007
5. The MBL1 is on “Switch on” state.

6. Set“TSB_MB1 RPDO_Outputl_Control_Word (%QB0)” = 0xO00F
7. The MBL1 is on “Operational enable” state.

8. Set“TSB_MB1 RPDO_Output2_Target Velocity (%QB2)” = 0x05DC
9. The Motor stats, and the MB1 displays “5 ../ "Hz

10. Set“TSB_MB1_RPDO_Outputl_Control_Word (%QB0)” = 0x0000
11. The motor stops and MB1 go back on “Switch on disabled” state.
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10.15. PLC - Control: add a library for other services

Install the library: TcEtherCAT.lib

“=TwinCAT PLC Control - (Untitled)* - [Library Manager]

(i) Fil= Edit Project Insert Extras Online ‘Window Help

B8] 2@ DS SR (5] el

|STANDARD.LIEI 5.6.98 '|U;“FUNCTION_EILOCK CTUD
additional Library ... Ins

MAIN [PRG) Delets el CDrhas arising
Properties ... Alt+Enter Cl has arising e
‘I | I | A
QL is TRUE, if counter is P,
-l 7
3 POUs \AR_INPUT
E‘B Bistable Functior cU: BOOL: i Count Up*)

RS [FE] FD:BOOL: * Count Diown 1
SEMA [FB) g
SR [FE)

Example for exchanges with SDO

E TwinGAT PLG Gontrol - PG_TSB_MB1 pro — [COE_SDO (PRG-ST)] u@]l
! File Edit Project Ihsert Extraz  Online  Window Help -8 x
EECEC e e e
| 0001 | FROGRAM COE_SDO A
2 POUs [0002]vAR: [E
COE_SDO|| | 0003 FBE_EcCoESdoRead_hB1: FE_EcCoESdoRead:;
Endurance | [ 0004 FE_EcCoESdavynte_MB1: FE_EcCoESdavrite:
Endurance | | D005 Whriting_Value_MBT1: INT:=30; [v
Endurance < ] m| [ )]
MAIN [PR ool ~
Metwark_ri| [0002|FE_EcCoESdoRead_MB1( [E
test (PRG]|| [0003] sMetid:=Snetld,
MNE] nSlavesddr=MB1_ADDR,
| DO05| nSublndex:=,
| DO06| nindex:=.
| 0007 oD stBuf=ADR(Reading_Yalue_MB1),
| D00S| chBufLen:=SIZEOF(Reading_value_MB1),
| 0009 bExecute:=MB1_read AND NOT MB1_Read_Busy .
| 0071 0| tTimeout=.
| 0011 bBusy=>MB1_Read_Busy.
| 00712 bError=>,
1 0073 nErrld=>);
0014
| 0015|FE_EcCoESdoirite_MBT(
| 001 6| sMetld:=5netld |
10017 nSlavesddr=MB1_ADDR,
| 0078| nsublndex:=.
| 0079 nindex:=,
| 00z20] nSrcBuf=ADRMAiting_Value_kMET).
| 0021| chBufLen:=SIZEQFMiting_value_MB1]).
| 0022 bExecute:=MB1__writ AND NOT MB1_wWrite_Busy,
| 0023 tTimeout=.
| 0024 bBusy=>MB1 _Write_Busy .
| 0025| bError=> .,
| D0 2E| nErrld=>; [v
fooasl
[ Tum] [EX
Loading library 'CATWINCATVPLOLIENTcSystarm lib! [A
Sl 5 Loading librar: 'CYTWINCATVPLCALIBY T ilities lib'
L __[3] Loading library 'CYTWINCATVPLCALIBYTcEtherCAT lik' [v
E == <] 1l | [2]
[ [Cin:'8, Col: 45 [ONLINE [0V [READ
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Example for exchanges with ESM states

E6581818

|! TwinGAT PLG Control — PG_TSB_MEBE1 pro* — [Metwork_management (PRG-5T)]

! File Edit Project Ihsert Extraz  Online  Window Help - 8 x
EECIRE e S e
| 0018] boot_MB1: BOOL; ~
S POUs 0018  FB_EcSetSlaveState_MB1: FB_EcSetSlaveState; I
; COE_SDOf| | 0020| init_MB1: BOOL;
Endurance | | 0021| Preop_tB1: BOOL:
Endurance| |0022] Safeop_ME1: BOOL
Endurance]| [0023) op_MB1:BOOL:
MAIN PR | 0024 basculeMB1: BOOL; v
Metwark_n €] 2
test (PRG)|| [ 0O01] 2
|000Z2(EC DEWICE _STATE_IMIT 0x01 Sat slawve in Init stata.
|0003[EC DEWICE STATE PREOF 0x02 Set slave in pre-operational state.
|0004EC DEWICE STATE BOOTSTRAP 0x03 Set slawve in bootstrap state.
|0005|EC DEWICE STATE SAFEQR 0x04 Set slave in safe-operational state.
|000G|EC DEWICE STATE OF 0x08 Set slawve in operational state.
|000AEC DEWICE STATE ERROR 0x101f the errar bit atthe EtherCAT Slave is setin the status byte [ currState device State AND EC. DEVICE_STATE
008
| 0009 FE_EcSethastersState_1(
1 0010] sMetld:=Snetld |
| 0011 bExecute:=.,
| 0012 tTirmeout=,
| 00713 reqState=
| 00714 bBusy=>.
| 00715| bError=> |
| 0071 6| nErrld=» .
| 00717 currState=»J:
0018
| 0019 FE_EcGetAllSlaveiddr_1{
| 0020| sMNetld:=Snetld,
| 0021| paAddrBuf=ADR(slaveAddresses) .
| 0022 chBufLen:=SIZEOF(slaveAddresses) .
| 0023 bExecute:=MNOT addr_busy .
| 0024 tTimeout=. -
=ra 5
Loading library 'CATWINCATVPLOLIBN TSy starm lib! ]
< 5 Loading librar 'CYTWINCATPLCALIBY T tilitie s lik! =
. —— Loading library 'CYTWINCATVPLCALIBYTcEtherCAT lik' hal
BfER || -

[ [n: 5, Cal: 12 [ONLINE [0V [READ
Select the “Process Data” tag
®Select the “PDO List” (Inputs or Outputs)
@Select the “PDO content”
®Right click and select the “Insert...”
+- B SYSTEM - Configuration - -
=B PLC - Confieuration General | EtherGAT | Process Data | Startup | GoE - Online | Online
IeC TSB_MEN [
- “Ci‘am _ C_.onfig_uSrZTiEne Sync Manager: PDO List:
= égifg%rj\ifgig;tion SM | Size Type Flags Ihdex Size Hame Flags SM su
== Device 2 (EtherGAT (v210 only)) (IR M. O1AD0 40 Inputs 3 0
Device 2-Image 1'2 3'2 gﬂbxln 0x1600 40 Cutputs 2 0
Device 2-Image-Info 3 4 h;tﬂi
£ Ihputs
+ CQutputs
+ InfoData
+- [ Term 1 (CX1100-0004) < | 5
- it Box 3 (WVFMB1 EtherGAT) = =
= &1 Tputs PDO Azsignment (0x1C12: FDO Content (0x1 ADD):
Stat d
g{ Coanturileof:‘m [¥]0x1800 Tndex Size Offs Name Tvpe D™
= §l Outputs x60471:00""20 an Status word UINT IE |
1 Gontrol ward OxB04400 90 pli] Theert THT 1
D] Tareet Velocity ) 40 Delete . il
+ hizState 1% E3
+ InfoData Edit...
2. &8 Mappines D;wnload
o~ :
g5 TSB_MB1_sample (Standard) - De PDO Assignment Toad FOO i from devi
g5 ToB_MB1_sample (Standard) - Der PDO Gonfiguration (Loa : i D. Lom cevice Mowve Down J
[Synie Unit Assignment.. |
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Edit Pdo Entry

Mame: |

Index [hex): |0 0
Sub Indes: a

Data Tope: [nohe)

Bit Lentgh: 1

From Dictionary:

042880 - Free notes
0«20 - Alaram code
0x2000 - Output frequency [Feal time]
0x2001 - Irwverter status (Real time)
0x2003 - Dutput current [Feal time]
0x20104 - Vaoltage at DC bus [Real time)
0x2005 - Qutput wolkage [Feal time]
0«2008 - Status of input kerminal block
0x2007 - Status of autput terminal block
0x201E - Estimated speed [Feal time)
0x20718 - Torgue

0x2020 - Targue current

0x2022 - Feedback walue of PID [Feal ime)
0420723 - Motor overload

042024 - Ireverter overload

b

E6581818

Set the Name of PDO

Set the Index of PDO

/

Set the Sub Index of PDO
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