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TOSVERT VF-MB1/S15 series

EtherCAT® option unit Function Manual

IPEOO03Z

NOTICE

1. Read this manual before installing or operating. Keep this instruction manual on hand
of the end user, and make use of this manual in maintenance and inspection.

2. All information contained in this manual will be changed without notice. Please
contact your Toshiba distributor to confirm the latest information.
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Introduction

Thank you for purchasing the “EtherCAT® option (IPE003Z)” for TOSVERT VF-MB1/S15
drive. Before using EtherCAT® module, carefully read this function manual in order to
completely and correctly utilize its excellent performance.

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| ......................................................... E6581 697
- TOSVERT VF_S1 5 InStrUCtion Manual .......................................................... E6581 61 1
- TOSVERT VF-MB1/S15 communication option Precautions Manual ------+++* E6581739
- TOSVERT VF-MB1 Communication Function Instruction Manual ===+ E6581726
- TOSVERT VF-S15 Communication Function Instruction Manual ===+ E6581913
_ VF_S15 Opt|0n Adapter InStrUCtion Manua| ................................................... E6581838

EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff
Automation GmbH, Germany.

Profile

The VF-MB1/S15 supports CiA®402 V3 drive profile, using CoE(CANOpen Over
EtherCAT)

BECKHOFF® software

The VF-MB1/S15 communication card supports BECKHOFF software TwinCAT® V2.x
with CodeSys V2.

Further reading
Recommended literature for further reading
EtherCAT Technology Group (ETG), see “www.ethercat.org”
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M Handling in general

A Warning

® ¥ Do not connect or disconnect a network cable while the drive power is on.
Prohibited It may lead to electric shocks or fire.

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

B Network control

A Warning

® V¥ Do not send the value out of the valid range to objects and attributes.
Prohibited Otherwise, the motor may suddenly start/stop and that may result in injuries.

0 V¥ Use an additional safety device with your system to prevent a serious accident due to the
Mandatory network malfunctions. Usage without an additional safety device may cause an accident.

/A Caution

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

- Network Time-Out, drive operation at disconnection, Preset speed operation

0 selection

Mandatory (Refer to "3.3.1 Network error detection (£ (0 - L ¢ 3)" for details)
Deactivated the option module may cause an accident, if the “Communication error trip
function” is not properly set up.
V¥ Make sure that the operation signals are STOP before resetting drive’s fault. The motor
may suddenly start and that may result in injuries.

M Notes on operation

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

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

The EtherCAT® interface (IPE0032) allows the VF-MB1/S15 drive to be connected into the EtherCAT®
network.

e
EtherCAT.

Conformance tested

1.1. Communication and Services

Cyclical Communication: PDO
* PDO is intended for use with the communication scanner according to CiA402.
» PDO provides scan cycle optimization which allows short reaction time application (< 5 ms).
* PDO overview (default settings)
RPDO | (©mp) | (Frp) | (None) | (None) | (None) | (None) |

TPDO‘ (ETA) ‘ (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,

Acyclic Services: SDO

The VF-MB1/S15 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)

*» One for responses (telegrams sent back to the PLC by the VF-MB1/S15)

Other Supported Services

Assignment by default of address-based identifiers.
* EtherCAT state machine commands

* Emergency (EMCY)

ESI file (EtherCAT Slave Information)
Download the ESI file in XML format for VF-MB1 and VF-S15 on www.inverter.co.jp.
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2.Names and functions

The drawing below shows names and functions of main parts.

2.1. Outline

Connector to the inverter

|

D ~ LED indicator (See 2.3)

m rl, RUN ERR
slalalal! W /
1Mf LUAX! —> U= e =lie— X2 LA
il
N [ N
B 4 [H W\
PUSH / \
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'B) - X2 means EtherCAT OUT port

Conformance tested
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2.2. RJ45 connector pin layout

The EtherCAT® unit is equipped with two shielded RJ45 connectors. When you use
VF-MB1, 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 (10 Mbps or 100 Mbps).
The card can operate in half duplex or full duplex mode, whether connected to a hub or a
switch and regardless of the transmission speed (10 Mbps or 100 Mbps).

Port IN (L/A X1 EtherCAT) Pin

and Port OUT (X2 L/A EtherCAT)

/N

8 1

Signal Meaning

1 TX+ Ethernet transmit line +
2 TX- Ethernet transmit line -
3 RX+ Ethernet receive line +
4 -

5 -

6 RX- Ethernet receive line -
7

8

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

Cable specifications
* Minimum Cat 5e,

*» Use equipotential bonding conductors,

» 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 requirements.

» Maximum cable length = 100 m (328 ft)



TOSHIBA E6581818
2.3. LED indicator
The LEDs shows the present RUN \ / ERR
status of the network and module.
X1 L/A —»[dl= =y = =/ <4— L/A X2
i
[@][e
| M—
————r

HEThe behavior of X1 L/A LED and L/A X2 LED

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

M 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 Detalil

(T T

u

1000 ms

_2_[)0 ms 1000 ms

on
Flickering
off —
| 50 ms
on
Blinking 200 ms | 200 ms.
off
on
Single 200 ms
flash [~ Lt
off —
on
Double 200 ms | 200 ms
flash - b ot
off =




TOSHIBA E6581818

3. Parameters

3.1. 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.

Communi

Title cation No.

Function Description Setting

: Terminal board

: Panel keypad (including remote keypad)
: RS485 communication 4
: CANopen communication
: Communcation option

0003 Command mode selection

D

™
3
£3

: 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 7
: CANopen communication
: Communication option

: Terminal board VIC

10: -

1: Pulse train input

Frequency setting mode
selection 1

-
|
aa ]

0004

[u]

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

Number of motor pole for
communication

.
[
L
12

0856

Communication  function
reset

20N TERWN2 2 O©ONODTEWN2ORWN 2O

-
[
(X
[Kn]

0899

: Reset (after execution: 0)

3.2. Communication parameters for IPE003Z

Communi

Title cation No. Function Description Default
0: None 100%2+°
1: F R 15 (Communication command 1)
2: F A & 3 (Communication command 2)
3: F R 7 (Frequency command, 0.01Hz)
5. F B 50 (Terminal output data from comm.)
6: F A5 ! (Analog output (FM) data from comm.)
P i ] H 0,
coo €001 Scanner input 1 address 1;‘ ‘,'_.', L’:’ L’:’ (:A\iiﬁgrgﬁ;/:::f: :e\ée!l’s)/f}
14: ”-',’_' (Deceleration time 1, 0.1s) *'

‘l‘l

15: /L (Upper limit, 0.01Hz)
16: & (Torque boost value 1, 0.1%)
17: w L o (Base frequency voltage 1, 0.1V)

100: CMD

101: LFRD
cooc C002 Scanner input 2 address 0-101 (Sameas L 505 ) 101*%
g C003 Scanner input 3 address 0-101 (Sameas L 00 ) -
COoH C004 Scanner input 4 address 0-101 (Sameas L 08 ) -
COns C005 Scanner input 5 address 0-101 (Same as L ool -
CooG C006 Scanner input 6 address 0-101 (Sameas L 00 ) -

-9-
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Title ;c;irgrr]n’l\igl. Function Description Default
0: None 1002+
1: F 21 ! (Inverter status 1)
2: F o [ 7 (Output frequency, 0.01Hz)
3: F 21 3 (Output current, 0.01%)
4: F 415 (Output voltage, 0.01%)
5. F T 5 ! (Inverter alarm)
6: F 4 & (PID feedback value, 0.01Hz)
7: F 20 & (Input terminal status)
8: F oI 7 (Output terminal status)
9: F£ 35 (VIBinput, 0.01%)
10: F £ 35 (VIAinput, 0.01%)
11: F£ 3 7 (VIC input, 0.01%)
12: F o 04 (Input voltage (DC detection), 0.01%)
13: F o !5 (Estimated speed
(real-time value), 0.01Hz)
14: F 4 {5 (Torque, 0.01%)
19: F 55 (Free notes)
coci C021 Scanner output 1 address 20: F 4 25 (Input power, 0.01kW)
21: F o 31 (Output power, 0.01kW)
22: F £ {4 (Cumulative operation time,
0.01 = 1 hour)
23: F £ 47 (FM terminal output monitor, 0.01%)
25: F o 21 (Torque current, 0.01%)
26: F 4 2 3 (Motor overload factor, 0.01%)
27: F 4 & 4 (Drive overload factor, 0.01%)
28: F &5 (PBR overload factor, %)
29: F 2 & (Motor load factor, %)
30: F 42 7 (Drive load factor, %)
31: F E 5 5 (Pulse train input, pps)
32: F £ 71} (Drive rated current, 0.1A)
33: F £ 75 (Input Watt-hour, 1kWh x 107 7%%)
34: FE 77 (Output Watt-hour, 1kWh x 107 7%)
35: F o B 37 (IGBT temperature, degree C)
100: ETA
101: RFRD
cocs C022 Scanner output 2 address | 0-101 (Same as L [ = ! 101*%
foc3 C023 | Scanner output 3 address | 0-101 (Same as £ 52 {) 23
CO2H C024 | Scanner output 4 address | 0-101 (Sameas £ &2 ! x2S
£52s C025 | Scanner output 5 address | 0-101 (Same as £ 52 {) 23
Coch C026 Scanner output 6 address | 0-101 (Same as [ [ 2 { 23
coq Co41 Scanner input 1 value The argument value set to £ I /] ! is displayed. *3
e~ C042 Scanner input 2 value The argument value set to [ i [ 2 is displayed. S
Co43 C043 Scanner input 3 value The argument value set to £ [ 7 7 is displayed. 3
COHY C044 Scanner input 4 value The argument value set to £ [ [/ 4 is displayed. >3
fO4Y5 C045 Scanner input 5 value The argument value set to [ [J [ 5 is displayed. >3
CO4E C046 Scanner input 6 value The argument value set to [ [ [§ & is displayed. S
CO5 ! C061 Scanner output 1 value The argument value setto £ i = / is displayed. 3
COEZ C062 Scanner output 2 value The argument value set to [ [7 =/ 2 is displayed. >3
CHR3 C063 Scanner output 3 value The argument value setto £ [ & 3 is displayed. >3
COEH C064 | Scanner output 4 value The argument value set to £ I &' 4 is displayed. 3
CORS C065 Scanner output 5 value The argument value set to [ [ & 5 is displayed. *3
COEG C066 Scanner output 6 value The argument value set to £ [/ & & is displayed. >3
£ioo | c100 gg{;:;g:'gaetlg’;t?nfgr 0.0 - 100.0 sec. 0.1<
0: Stop and controlled by [ 1[04, F I o
1: Operation continue
PR Inverter operation at the 2: Deceleration stop
Lot c101 oper . : ;
communication loss action 3: Coast stop
4: Network error stop (£ -~ ~ & trip)
5: Preset speed operation (by £ /i 2 setting)
- om T C102 Preset speed 0: None -
ke operation selection 1 to 15: Preset speed

-10 -
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Title Communl Function Description Default
cation No.
0: Disconnection detection 0
Communication  time-out 1: When communication mode enable (Both
Cna C103 I . Chlld and FI104 are set CANopen or
condition selection - .
communication option) only
2: 1 + Driving operation
11 INIT Initialization 3
2: PREOP Pre-operational
3: BOOTTRAP Bootstrap
P 4: SAFE-OP Safe operational
T
Lorud G400 EtherCAT slave status 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
T C401 EtherCAT second address | Address changeable from drive or from master via
2nd address dialog.
U caoo | EtherCAT address 0 - 65535 3
LoidE Actual value The monitor of the EtherCAT address actual value
0x1600 subidx 0x01 Command Index No. 0x6040
o ot .
LMl C410 PDO: Command1 0x6040: Controlword
- 0x1600 subidx 0x02 Command Index No. 0x6042
| A | .
Lo Cat1 PDO: Command2 0x6042: vl target velocity
e C412 PDO: Command3 0x1600 subidx 0x03 Command Index No. 0
rH C413 PDO: Command4 0x1600 subidx 0x04 Command Index No. 0
CHiY C414 PDO: Command5 0x1600 subidx 0x05 Command Index No. 0
rHls C415 PDO: Command6 0x1600 subidx 0x06 Command Index No. 0
. 0x1A00 subidx 0x01 Monitor Index No. 0x6041
o ooC .
LM B C416 PDO: Monitor1 0x6041: vl Statusword
_ . 0x1A00 subidx 0x02 Monitor Index No. 0x6044
| I | .
Lt €417 | PDO: Monitor2 0x6044: vl velocity actual value
Ty lR C418 PDO: Monitor3 0x1A00 subidx 0x03 Monitor Index No. 0
rHg C419 PDO: Monitor4 0x1A00 subidx 0x04 Monitor Index No. 0
CHAD C420 PDO: Monitor5 0x1A00 subidx 0x05 Monitor Index No. 0
CHE C421 PDO: Monitor6 0x1A00 subidx 0x06 Monitor Index No. 0
*1: The unit depends on the F 5 {5 setting.
*2: These parameters are accordingto £ % ([ ~ [ 42 { parameters.
*3: These parameters are “Monitor data.”
Note: These default values were set when the EtherCAT option was installed.
/A Warning
¥ Set up “Communication error trip function (I {1 to [ /L )" to stop the drive when
Mandatory EtherCAT® communication is deactivated.
action

-11 -



TOSHIBA E6581818

3.3. The details of the parameter setting

3.3.1. Network error detection (Z {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 setin [ /[ [, it is recognized as a
communication error and the operation of the drive
follows the setting of [ ¢ {.
I When normal communication returns during the
- «mnm | Communication error L - . :
T . . 0.0-100.0 sec  |setting time, a communication error is not displayed
detection delay time o .
and operation is continued.
*The time unit time-out operates =
EtherCAT watchdog + L { /[l (communication
error detection delay time) [0.1s]
- «m « | Inverteroperation atthe 05 The operation of the drive when the communication
= YT communications loss action fault occurs can be specified.
. The operation frequency of the drive when the
- «m = | Presetspeed operation o -
T~ . 0-15 communication fault occurs can be specified. (Only
selection L EE
when [ [/ /issettob)
T Commumcatlon.t'me_om 0-2 Select the communication time-out condition.
condition selection

*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.

-12 -
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4.Communication Object

Object Dictionary has mainly 3 profile sets.
® Communication Profile Area (Index 0x1000 to Ox1FFF)
® MB1/S15 Specific Profile Area (index 0x2000 to Ox5FFF)
® Standard Device Profile Area (Index 0x6000 to Ox9FFF)

4.1. Communication Profile

These objects are CANopen communication configuration settings. These communication

profile object can not be mapped into PDO.

Index _SUb Access | Type | Default value Description
index

Device type

Bits 24-31 not used (0),

Bits 16-23 = Type of device (1)

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.

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, FAOO (reset command) and
parameter reset (F 555 =1).

Moreover, executed from the communication reset (CiA402 and FAQ06) when you

want to hold the error code.

-13-
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4.2. RPDO: Receive PDO

Index .SUb Access | Type | Default value Description
index
Receive PDO mapping — Number of mapped object: 0 to 4
0x00 RIW u8 0x02 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
4.3. TPDO: Transmit PDO
Sub .
Index . Access | Type | Default value Description
index
0x00 R/W u8 0x02 Transmit PDO mapping: Number of mapped objects.
Transmit PDO mapping — 1st mapped object: Status word
0x01 R/W u32 0x60410010 “ETA” (0x6041)
Transmit PDO mapping — 2nd mapped object: Velocity
0x1A00 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

4.4. MB1/S15 specific profile

Drive parameters are defined as Manufacturer Specific Objects.

Drive parameter F*** are defined as 0x2****. So drive parameters from FO00 to FFFF are

accessed from network as Objects.

The MB1/S15 parameters are based on CANopen addresses.

Parameter Comm. No. Object No. Trans. Note
No. type
0x2000 ~ SDO
FO00 ~F999 | 0000 ~ 0999 0x2999 PDO* User parameter area
Disclosed command and monitor
FAOO ~ FF99 FAOO ~ FF99 0x2A00 SDO* parameter No. can be mapped.
0x2F99 PDO L
Refer to the communication manual.
A000 ~ AF99 | A000 ~ AF99 0x3000 ~ SDO User parameter area
0Xx3F99 P
0x4000 ~
C000 ~CF99 | C000 ~CF99 O0x4F99 SDO | User parameter area

*C001-C006 and C021-C026 supported parameters are able to mapping to PDO.
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4.5. Application Profile (CiA402)

These are contains standardized parameters in conformance with CiA402 velocity mode.

Sub PDO Default -
Index index Access | Type Mapping value Description
0x603F | 0x00 RO u16 No 0x0000 Error code
0x6040 | 0x00 R/W u16 Yes 0x0000 Control Word
0x6041 | 0x00 RO u16 Yes 0x0000 Status word
0x6042 | 0x00 R/W i16 Yes 0x0000 VI_Target_Velocity (min'1)
0x6043 | 0x00 RO i16 No 0x0000 VI_Velocity Demand (min'1)
0x6044 | 0x00 RO i16 Yes 0x0000 VI_Velocity Actual_Value (min'1)
0x00 RO u8 No 0x02 VI Velocity Min Max Amount
0x0000 . . -
0x6046 0x01 R/W u32 No 0000 VI_Velocity_Min_Amount (min™’)
0x02 R/W u32 No 0())(28(():0 VI_Velocity Max_Amount (min'1)
0x00 RO u8 No 0x02 VI Velocity Acceleration: Highest sub-index supported
0x6048 | 0x01 R/W u32 No 08(508(():0 VI_Velocity_Acceleration Delta_Speed (min'1)
0X02 R/W u16 No 0x000A | VI_Velocity_Acceleration Delta_Time (s)
0X00 RO u8 No 0x02 VI Velocity Deceleration: Highest sub-index supported
0x6049 | 0x01 R/W u32 No 08(508(():0 VI_Velocity Deceleration Delta_Speed (min-1)
0x02 R/W u16 No 0x000A | VI_Velocity_Deceleration Delta_Time (s)
0x00 RO u8 No 0x02 VI Velocity Quick Stop: Highest sub-index supported
0x604A | 0x01 R/W u32 No 08(508(():0 VI_Velocity_Quick_Stop Delta_Speed (min-1)
0x02 R/W u16 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 038820 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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4.6. Abort code (CiA 301)

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

Abort Code Contents

0503 0000 | Toggle bit 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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5. Drive profile

IPEO03Z has two drive profile modes, CiA 402 Drive profile mode and TOSHIBA drive

profile mode.

5.1. CiA 402 Drive profile

Using CiA 402 Drive profile, form EtherCAT network, the drive can be controlled.
When using the drive profile command, please set the command mode selection to
communication option (I /70 4=4), Frequency setting mode selection 1 to

communication option (F /7 Z=7) and Number of motor poles for communication

(- B 5 E) parameters.
And set the RPDO mappings (0x6040) and (0x6042).

-

*Do not select the following parameters about RPDO mappings when
using CiA 402 Drive profile.
- FA06, FAQ7,FA23

5.2. TOSHIBA Drive profile

Using TOSHIBA Drive profile, form EtherCAT network, the drive can be controlled.
TOSHIBA Drive profile is operated when conditions are not right in CiA 402 Drive profile.
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5.2.1.1. FAOE (Communication command1l)
bit Function 0 | 1 Note
Preset speed
0 operation frequencies
1 | Preset speed operation is disabled
Preset speed or preset speed operation
1 operation frequencies | frequencies (1-15) are set by
2 specifying bits for preset speed
Preset speed | operation frequencies 1-4.
2 operation frequencies | (0000: Preset speed operation OFF,
3 001-1111: Setting of preset speed
Preset speed | operation frequencies (1-15)
3 operation frequencies
4
P Y I H Lo
4 | Motor selection (1 or 2) Motor 1 Motor 2 $32 1'2'_ . L_T’-settrg \(/)alue‘-_, R
(THR 2 selection) (THR 1) (THR 2) LN RN AL
5 P1 D control Normal operation PI D off -
Acceleration/decele- Acceleration/decel Acceleration/dec o -
ration pattern selection . eleration pattern [AD1: AL L, JE L
6 eration pattern 1 CrERM O EE
(1 0r2) (AD1) 2 AD2: -5 00, F5L i
(AD2 selection) (AD2)
7 | DC braking OFF Forced DC -
braking
8 |Jogrun OFF Jog run -
9 Foanrd/reverse run Forward run Reverse run -
selection
10 | Run/stop Stop Run -
11 | Coast stop command Standby Cost stop -
12 | Emergency stop OFF Emergency stop |Always enable, "E" trip
13 | Fault reset OFF Reset No data is returned from the drive
14 Frequgncy priority OFF Enabled En’a'tzl_'e’t_jl r'egardless of the setting
selection of -/
15 Command priority OFF Enabled En’a'tzl_'e’t_jl r'egardless of the setting
selection of L Jilid

*VF-S15:When 14(5 - ) is set to

g )
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5.2.1.2. FAZ 3 (Communication command 2)

E6581818

bit Function 0 1 Note
0 (Reserved) - - -
1 Electric power quantity OFF Reset I,E-I(;:_ct_ci(i' power quantity (F £ 75,
reset F - [ i)reset
2 (Reserved) - - -
3 (Reserved) - - -
4 (Reserved) - - -
5 (Reserved) - - -
6 (Reserved) - - -
7 Maximum deceleration Normal Enabled )
forced stop
o Acceleration/decele- 00 A _ _ Select aqcelgration/decgleration
ration selection 1 : ccelerat!on/decelerat!on 1 1-4 by combination of two bits..
01: Acceleration/deceleration 2 ADT: AL L, JEL
g |Acceleration/decele- | 10: Acceleration/deceleration 3 AD2: FEOO, FL0
ration selection 2 AD3: F5 IO, F5 11
10 | (Reserved) - - -
11 | (Reserved) - - -
. OCstall 1: FE I !
12 | OC stall level switch OC stall 1 OC stall 2 OCstall 2: £ {85
13 | (Reserved) - - -
14 | (Reserved) - - -
15 | (Reserved) - - -

Note: Set 0 to reserved bit.
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5.2.1.3. FARO 7 (frequency reference from internal option)

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

5.2.1.4. FAS5L0 (Terminal output data from communication)

By setting up the data of the bit 0 - 1 of terminal output data (5 5 5 /) from communication, setting data
(OFF or ON) can be outputted to the output terminal.
Please select the functional number 92 - 95 as the selection (F {3 ff - F {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
! (Output terminal No.: 94, 95) OFF ON
2-15 (Reserved) - -

Note: Set 0 to reserved bit

5.2.1.5. FAS5 ! (Analog output (FM) data from communication)

Use this function, set the FM terminal meter selection parameter (- /715! ) to 18 (communication data
output).
This makes it possible to send out the data specified as FM analog output data (- 5 5 !) though the FM

analog output terminal. Data can be adjusted in a range of 0 to 1000 (resolution of 10 bit).

Please refer to "Meter setting and adjustment" Section of the VF-MB1/S15 instruction manual for details.
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5.2.1.6. FdUO ! (Inverter operating status 1 (real time))
bit Function 0 1 Note
0 |Failure FL No output Under in -
progress
Trip status includes -~ £ ~ & 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: P = setting value, 1,
Motor selection (1 or 2) wl o, b, EHr
4 |(THR 2 selection) Motor 1 (THR1) | Motor 2 (THR2) | my\oo m'=0, £ 170, F 7 1,
PID control PID control
5 | PID control off permitted prohibits )
Acceleration/deceleratio | Acceleration/dec | Acceleration/dec AD1-AF I AETF
6 | n pattern selection (1 or| eleration pattern | eleration pattern |, 7" R T e
2) 1(AD1) 2(AD2) P = N W APRY e Y W |
7 |DC braking OFF Foreed DC -
braking
8 |Jogrun OFF Jog run -
9 |Forward / reverse run Forward run Reverse run -
10 |Run/stop Stop Run -
11 | Coast stop (ST = OFF) ST=ON ST=0OFF -
No emergency Emergency )
12 ]Emergency stop stop status stop status
Standby: Initialization
completed, not failure stop
13 | Standby ST=ON Start-up process Standby status, not alarm stop status
NOFF, L L forced stop),
ST=0ON, and RUN=ON
Standby: Initialization completed,
not failure stop status and not
14 | Standby Start-up process Standby alarm stop status (T3 F F, L L
forced stop)
15 | (Undefined) - - -

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

5.2.1.7.

{(r1r

FdlU

(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 o 2 & (Feedback value of PID (real time)) ........c..cccceeeuvenneane. Unit: 0.01Hz
- F o !5 (Estimated speed (real time))........ccccceeeeveeeieveecieennnn. Unit: 0.01Hz
- F 225 (Input power (real time))...........c.ceveveveveveuercrcecceeens Unit: 0.01kW
- F o 31 (Output power (real time)) ...........cccccceueveerierereeeeennnns Unit: 0.01kW
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5.2.1.8. Fd 0 3 (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))........ccccceceeeveveeceeeeererene. Unit: 0.01% (V)
- F d 04 (Voltage at DC bus (real time)) .........cccccceveeveeeeceecreennnne. Unit: 0.01% (V)
= F T T (TOMQUE) e Unit: 0.01% (Nm)*
* When the motor information connected to the drive set to the parameter (F 405 - F4 {5), torque

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

52.1.9. FEIS, FEJE, FEJ 7 (Monitoring of the analog input VIA, VIB, VIC)

VIA terminal board monitor: "Communication Number F £
VIB terminal board monitor: "Communication Number F £
g

VIC terminal board monitor; "Communication Number F £

-
(K]

0

g
O]

-~

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

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

VIB terminal board monitor is capable of reading the data from external devices in a range of -100.00 to
100.00% (signed data: OxD8FO0 to 0x2710).

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

5.2.1.10. F £ {4 (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)

5.2.1.11. F £ 4 (Analog output (FM))

The output value of FM terminal is read.
The value range is set to 0 to 10000 (0x2710).
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521.12. FL 9 ! (Alarm code)

Remarks
bit Function 0 1 (Code displayed on
the panel)
0 | Over-current alarm Normal Alarming L flicking
1 Inverter over load alarm Normal Alarming ¢ 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 L flicking
7 | Under current alarm Normal Alarming -
8 | Over-torque alarm Normal Alarming -
9 Braking resistor overload alarm Normal Alarming -
10 | Cumulative operation hours alarm Normal Alarming -
11 | Option communication alarm Normal Alarming -
12 | Serial communication alarm Normal Alarming -
13 |MOFFMS (MSrelay off or MOFF) Normal Alarming -
14 | Stop after instantaneous power off - Dec., Under Referto = i/ ¢
stop value
15 | Stop after LL continuance time - Dec., Under Referto = £'55
stop value
5.2.1.13. F 406 (Input TB Status)
bit TB Name Function (Parameter) 0 1
0 F Input terminal function selection 1 (- { { {)
1 R Input terminal function selection 2 (F { {7)
2 RES Input terminal function selection 3 (F ¢ { J)
3 S1 Input terminal function selection 4 (5 { {+) OFF ON
4 S2 Input terminal function selection 5 (F { /5)
5 S3 Input terminal function selection 6 (F ! ! 5)
6 VIB*1 Input terminal function selection 7 (F { { 7)
7 VIA*1 Input terminal function selection 8 (F { { &)
510 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.
5.2.1.14. F 40 7 (Output TB Status)
bit TB Name Function (Parameter) 0 1
0 RY-RC | Output terminal function selection 1A (F { 3 [7) OFF ON
1 ouT Output TB Function select 2A (F {3 {) OFF ON
2 FL Output TB Function select 3 (F {7 ) OFF ON
3-15 (Undefined) - - -

Note: The bit described "Undefined" is unstable. Do not use the bit for the judgment.
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6.CiA®402 — |[EC61800-7 Functional Profile

Functional description:

Drive operation involves two main functions, which are illustrated in the diagrams below:

6.1. Velocity mode object

6.1.1. CiA 402 profile

The main parameters are shown with their CiA402 name and their CiA402/Drivecom
index (the values in brackets are the CANopen addresses of the parameter).

Control diagram:

Controlword State-

: Statusword
(0x6040) > machine > (0x6041)

Simplified diagram of speed control in “Velocity” mode:

vl_target_velocity
(0x6042) Statusword (0x6041) bit11 (internal limit active)

>| Velocity >
limit

vl_target_min/max

_amount (0x6046) function
> > vl_demand_ vl_velocity_actual
Ramp value | Velocity |— ~
vl_target_acceleration «| function “| Control -
. > function
vl_target_deceleration (0x6049)
7
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6.1.2. TOSHIBA drive profile

These diagrams translate as follows for the MB1/S15 system:

Control diagram:

Communication command 1 State- Inverter operating status 1

(0x2A06) | machine ———> 4.op01)

Simplified diagram of speed control in “Velocity” mode:

Frequency reference

(0x2A07) Inverter operating status 1 (0x2D01) -
Lower limit frequency Ve_Ioc_:ity
(L L :0x2013) limit
Upper limit frequency function
(4L : 0x2012) - N
i i Output frequency .. | Estimated speed
Ramp 1 6,5p00) Velocity | gyop16)
L o function s,| Control
Acceleration time 1 (A4 L L : 0x2009) Z| function >
7
Deceleration time 1 (o £ [ : 0x2010)
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6.1.3. 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;
€0 = enable operation;
gs = quick stop;
ev = enable voltage;
so = switch on

6.1.4. 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;
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

Status bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 Status
Switch on | Quick | Voltage | Fault Operation | Switched | Ready to | Word
disabled stop enabled enabled on switch on

1 - Not ready | O X X 0 0 0 0 -

to switch on

2 - Switch on | 1 X X 0 0 0 0 0x0040

disabled

3 - Ready to | 0O 1 X 0 0 0 1 0x0021

switch on

4 - Switched | 0 1 1 0 0 1 1 0x0033

on

5 - Operation | 0 1 1 0 1 1 1 0x0037

enabled
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Status bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 Status
Switch on | Quick | Voltage | Fault Operation | Switched | Ready to | Word
disabled stop enabled enabled on switch on
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”.

From any state

CW: Controlword (0x6040)
SW: Statusword ~ (0x6041) v 13
START Fault reaction active
SW: xxxx xxxx xOxx 1111
9 0 A4 A4 14
(CW: xo0xx xxxx 0xxx xx0x) Not Ready to switch on Fault
or SW: OxXXX0 SW: xxxx xxxx x0xx 1000
STOP key
or 1 %gW XXXX XXXX TXXX XXXX)
freewheel s_top - 4 - P Fault disappeared and
at the terminals Switch on disabled <€ faults reset
r e SW: 0xXX40 or 0xXX50 )
~
AN 7 (CW: xxxx xxxx 0xxx x01x or 10

(CW: xxxx xxxx Oxxx x110) 8

(CW: xxxx xxxx Oxxx x110) 2 \

y

~

7

Ready to switch on
SW: 0xXX21 or 0xXX31

(CW: xxxx xxxx Oxxx x111) 3 \

N

) 6 (CW:

Switch on

XXXX XXXX 0xxx xx0x)

XXXX XXXX 0xxx x110)

SW: 0xXX33

(CW: xxxx xxxx Oxxx 1111) 4 v 5w

N

Operation enable

T XXXX XxxX 0xxx 0111)

(CW: xxxx xxxx Oxxx x01x or
XXXX XXXX 0xxx xx0x)

or

freewheel stop

at the terminals

or

modification

of a configuration parameter

12

SW: xxxx xxxx x01x 0111

N
7

Quick stop active
SW: xxxx xxxx x00x 0111

11 (CW: xxxx xxxx 0xxx x01x)
Command coding (CiA DS402-2 DSP BV3.0 Table 27)

Bits of the Controlword
Command fault reset enabl_e Quick enable switch on Transitions
operation stop voltage
Bit 7 Bit 3 Bit 2 Bit 1 Bit 0

Shutdown X X 1 1 0 2,6,8
Switch on X X 1 1 1 3
Enable operation X 1 1 1 1 4
Disable voltage X X X 0 X 7,910
Quick stop X X 0 1 X 7,10, 11
Disable operation X 0 1 1 1 5
Fault reset 1 X X X X 15

x: Value is of no significance for this command.
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6.1.5. CiA402 State Chart

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 and no torque is applied.

“ATN” Auto tuning requires an injection of current into the motor. The drive
must therefore be in state “5 - Operation enabled” for this command.

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 F 5 [J 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 [ 5 when detected
the emergency stop.
8 - Fault No
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6.1.6. Object 0x6042: vl target velocity

This object shall indicate the required velocity of the system. The value is given in
revolutions per minute (min'1). 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

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

The motor rotational speed of the forecast is not obtained when the setting is mistaken,

Mandatory and there is danger of causing the accident etc.

action

6.1.7. 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.

6.1.8. 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.

6.1.9. Object 0x6046: vl_velocity_min_max_amount

This object indicates the configured minimum and maximum amount of velocity (unit
min™). 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 Upper limit frequency (L/! ) and Lower limit frequency (L. L ) of
the drive may be not same value with Object 0x6046 setting value. And when changes
the upper limit frequency and the lower limit frequency of the drive parameter, Object
6046 value is different with the drive parameters. To correspond these limit value, set
Object 6046.
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6.1.10. Object 0x6048: vl _velocity acceleration

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

Velocity Acceleration Delta Speed : 225 to 30,000 min”’

Velocity Acceleration Delta Time :0.1t0 3,600 s

Note: Do not change the acceleration/deceleration time unit (parameter 5 %), if
change the parameter, the setting value range will be different from above range.

6.1.11. Object 0x6049: vl _velocity deceleration

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

Velocity Deceleration Delta Speed : 225 to 30,000 min™

Velocity Deceleration Delta Time :0.110 3,600 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.

6.1.12. 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.

Velocity Deceleration Delta Speed : 225 to 30,000 min”

Velocity Deceleration Delta Time :0.110 3,600 s
Note: Do not change the acceleration/deceleration time unit (parameter 5 %), if
change the parameter, the setting value range will be different from above range.

6.1.13. Object Ox605A: 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.
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6.1.14. 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
-128 to -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

+11to +127 | Reserved

6.1.15. Object 0x6061: Mode of operation display

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

6.1.16. 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 | tq | pv | vl | pp |
MSB LSB
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6.2. Object 603F: Error Code

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

Error . Drive trip | Drive error . o
code Meaning code name Drive condition
0x0000 | No error 0x00 -
0x0E L |Motoroverload
0x15 £~ |Main unit RAM fault
0x16 £~ 3 | Main unit ROM fault
0x17 :‘:_ Il '-_l' CPU fault 1
Ox1A £~ r { |Current detector fault
. 0x1C Er- -5 |Remote keypad disconnection fault
0x1000 | Generic error 0x28 EEtn Auto-tuning error
0x35 E-Z2 1! |CPUfault2
0x3A £-Z2& |CPUfault3
0x54 £ Lt~ | |Auto-tuning error
0x55 Ernmc  |Auto-tuning error
- 0x56 £ E -2 |Auto-tuning error
0x2230 (Sdr;(:/ritcglriﬁltjétr/r?;r)th leakage 0x05 0 A |Overcurrent at start-up
0x01 aro Overcurrent during acceleration
. ] Overcurrent during deceleration
0x2310 | Continuous over current 8§8§ E’:‘:,:',' Overcurrent during constant
- - speed operation
_ 0x20 HE Over-torque trip 1
0x2311 | Continuous over-current No. 1 0x41 Lkt |Over-torque trip 2
0x48 L 4 | Over-torque / Overcurrent fault
Short circuit/earth leakage Tl Overcurrent (An overcurrent on the
0x2320 (motor-side) 0x04 ML load side at start-up)
0x2330 | Earth leakage 0x22 EFZ Ground fault
0x0A o Overvoltage during acceleration
. 0x0B orZ Overvoltage during deceleration
0x3110 | Mains over-voltage 0x0C oF3 Overvoltage during constant
speed operation
0x3120 | Mains under-voltage Ox1E T Undervoltage fault (main circuit)
0x3130 | Phase failure 0x08 £ HH { |Ground fault
0x09 £ HHL | Output phase failure
0x3310 | Output over-voltage 0xOF ol Dynamic braking resistor overload trip
0x47 £ - 345 | Auto-tuning error(PM motor)
0x0D oL Inverter overload
0x4210 | Excess temperature device 0x10 LH Overheat
0x3E e Main module overload
0x12 EEF ! |EEPROM fault 1
: 0x13 EEFZ |EEPROM fault 2
0x5530 | Control EEPROM failure Ox14 EEFJ |EEPROM fault 3
0x29 c £t HF |lInverter type error
0x33 £ - !9 |CPU communication error
0x6100 | Internal software 0x37 £-723 |Optional unit fault 2
OX2E I H 2 | Thermal fault stop command from
external device
0x7300 | Sensor 8223 £ - {F |Analog input break detection fault
£-37 |PTC fault
0x7310 | Speed 0x2D £ - !4 |Over speed fault
0x7510 | Serial interface No. 1 0x18 £ r -5 |Communication error
0x7520 | Serial interface No. 2 0x1B £ -~ 5 |Optional unit fault 1
Tl - :
o2 | 2UGE | Sepout for P oy e oy
0x8501 | Servo lock failure 0x45 £ -4 7 |Servolock fault
0x9000 | External malfunction 0x11 E Emergency stop
OxFFO0O ’_/'\gggg?:g,?gft'ons 0x54 EEn~ { |Auto-tuning error
. o 0x1D L Low-current operation fault
OxFF03 _Deé/;]cee ri?:pee r(r:glrc 0x3B Fr F_ |Safe torque off error
9 0x49 /L 4 | Small-torque / Small -current fault
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7.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 states management

Init
3 3
L | 4 I

Pre-Operational Bootstrap
(optional)
4 | o
ol op PS sSP
A 4 l

Safe-Operational

| 4

S0 ]
¥ 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
(O Stop Output Update 0x04
OP Stop Output Update and Stop Input Update 0x02
Sl Stop Input Update, Stop Mailbox Communication 0x01
Ol Stop Input Update, Stop Mailbox Communication 0x01
IB 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 46.

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

15 page 46.

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 Communication network

PI SDO No possible £ alarmor £~ - &

SI SDO, TPDO

SP TPDO

oS RPDO If drive was enabled (Statusword =
OoP PDO OxXXX7) then occurs the L alarm or
Ol SDO, PDO Erri.

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

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

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

8.1. Hardware

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

8.2. TwinCAT® software installation

Install the TwinCAT® software copyright BECKOFF. Example realized with TwinCAT®
software version 2.11.

Note: The screenshots or procedure in this example can change with a new TwinCAT®
Filename: TOSVERT_Vxxx.xml
There are ESI files for VF-MB1 and VF-S15.

Copy this XML file on your computer in C:¥TwinCAT¥lo¥EtherCAT.

8.3. ESIfile (EtherCAT Slave Information)

You can use the ESI file in XML format for VF-MB1 and VF-S15.

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 an ESI file, please contact your Toshiba distributor.

8.4. MB1 configuration

Realize the configuration on the Drive for Operation With CiA402 Profile in Combined

Mode.
Set [ /1id todand F /1[4 to7 and controlled with 0x6040 and 0x6041 objects.
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8.5. System Manager: Declare your computer on Ethernet network

Start TwinCAT® system-manager® [l TwinCaT System Manager

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

“-/Sans nom, - TwinCAT System Manager
File Edit aActions VYiew 5
T DewE Language >
EM - Configurat
BA PLC - canfiguration
BR Cam - Configuration
=88 1/0 - Canfiguration
& 1/0 Devices Check PLC Project Changes
&8 Mappings Cpen Logger Automatically
Open Last Used File
Select Last Tree Elerment
Generate BAK-File
Auto Save to Target
Shiow full docurnent path
Compatibilty Mode (hot recommended for new projects)

Add Wariable Type...

LUEE S S S

al T‘*ruze Etherne: mpatible

Update EtherCAT Device Descriptions...

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

Installation of TwinCAT RT-Ethernet Adapters

Ethernet Adapters Update List

B Instaled and ready to use devices
—-E8 Compatible devices ® Irstall \}S
-1} Schineider - Intel 7LM Gigabit Metwork Cannection:
—|- B8 Incompatible devices
HZ Connexion 1334 3- 1394 Met Adapter #4
B8 Connexion rézeau zans fil - Dell Wirelezs 1510 Wireless-N WLAN Mini-Card

B8 Dizabled devices @ Enable
Disable

[™ Show Bindings
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8.6. 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)”

ans nom winCA istem Manage
Dl B B et @ 2080 e &0 7
B SYSTEM - Configuration ——
G 1
B PLC - configuration enetd | Boot Setings

B8 Cam - Configuration
= 1/0 - Canfiguration

TwinCAT System Manager ®
B 1/0 Devices w211 [Build 1553]
&8 Mappings

TwinCAT PLC
Choose Target System

—Local- [139.16068.160.1.

o) CE
@ leeht

[] Set as Default

Cornection Timeout [5): 5 E>

Reary

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

Add Route Dialog X
[ Enter Host Mame / |F: ] | | [ Refresh Status ] [ 3) Broadcast Search |
by
Haost Mame Connected | Address AM5 Metld TwinCAT 05 Wersion Comment
FROO0O73E1 10201131 133976068160 2111545 WinxP
wixFR3035954 @ 102010372 132186100111 2111545 WinsP
< | —
Route Mame [T arget]: I:I Foute Mame [Femate]: FROOO07 361
Amshetld: I:I Target Foute Remate Route
Tranzport Type: TCRAR v O Praject O Nane
(®) Static (&) Static
Address Info: I:I C Temporary (O Temporamy
@ HostMame (O IP Address
Connection Timeout [z): 5 &
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® Check that you are in “config mode”

E6581818

CAT System Manager

File Edit Actions WYiew Options Help @
Dew LI TRE: £ 0 RNk AN -SIE A
G ] | Boat Setti -
eneral =
PLC - Configuration oot Settings
s Carm - Configuration
=B 0- Conﬂg_uration F TwinCAT System Manager
B 1/0 Devices ¥ 211 [Build 1553)
&8 Mappings
TwinCAT PLC
v2.11 [Build 1545)
time: limited to: 1840972010
Copyright BECKHOFF @ 1336-2010
hittp: /v beckholf. com
Registration:
Mame: TR
Compary: STI
Reg.-Key: 47FE-4413-37CE-SCFC y
s
Server (Porty | Timestamp Message A
O TwincaT 5. 02/09/2010 17:36:48 1., Starting COM Server TcEventLogger | N
O TwinCaT 5. 02/09/2010 17:36:48 6., TCRTIME Server started: TCRTIME,
O TwinCaT 5. 02/09/2010 17:36:48 6., TCPLC Server started: TCPLC, ® b
Set/Reset TwinCAT to Config Mode, All Servers will be termporary stopped! ocal (139.160.68,160.1, 1 [efag ]l
— —_—
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8.7. System Manager — Install the slave: MB1 in “PLC- configuration”

@ Select the 1/0 Devices -> Scan Devices
“,/Sans nom - TwinCAT System Manager

File Edit Actions View Optons Help @ Choose the “OK.”
" DEw ™ 8 = oes TwinCAT System Manager
Bl SvSTEM - Canfiguration
B8 PLC - Configuration
B® Cam - Configuration
=8 1/0 - Canfiguration
&8 Mappin w Append Device...
& Import Device...
1 new I/O devices found
Paste Ciri+y
B Paste with Links  Alt+Ciri+y [FDevice 1 [EtheriAl]  [Gchneider (inteli] G256/ LM Gigabit Metwork Connechion - 14
@ Choose the “Yes”. ® Choose the “Yes.”

TwinCAT System Manager | %

TwinCAT System Manager %

\‘.:/ Scan for boxes \:.:/ Activate Free Run

® Shows the boxes and activates Free Run.

|! PLC_TSB_MB1_sample.tsm — TwinCAT System Manager — ** [__}@]E
File Edit Actionz Miew Options  Help

A8 =y DB % BQoeee €D 2

Verzion (Local} | Varsion (Target) | Boot Settings (Tarest)

PLG - Gonfiguration
Cam - Canfiguration

= 140 - Configuration Sl TwinGAT System Manager
= B8 150 Devices A

w211 (Build 1553)
==+ Device 2 (EtherGAT (w210 onlky))
Device 2-Image
Device 2-Image-Info
Thputs
Cutputs
InfoData Copyright BECKHOFF @ 1996-2010
JE Term 1 (Gx1100-0004) https S beckhoft.com
im Box 3 (WFMBE1 EtherCAT)
=- &t Inputs
T Status word
T Control Effort
= @l Outputs Reeistration:
%] Gontral word Mame:
%/ Tarest Velocity Campany:
‘WcState Ree-Key: TP
InfoData
B8 Mappingz

(- B )

Feady Stopped
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8.8. PLC -

Control: initialization

. ®
®Start TwinCAT PLC control™ softwat ! TwinCaT PLE Contral

@File -> new

X]

Choose Target System Type

' PCor C [226)

(" BC via AMS

™ BC sefial

(™ BCwxB0 or BX via AMS
(™ BCxx50 or B via serial

" Cx[ARM]

Cancel

Name of the new POL: [

New POU B3

Type of FOU Language of the POU Carcel
* Program L
" Function Black LD
" Function " FBD
Feturn Type: [
Foo _| (st ) |ST: Structured language
" CFC

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

fifd File Edit Project Insert Extras Online ‘Window Help

Bl e R e e A =l e

% Resources
B2 Global Variables

Alarm configuration
m Library M anager
¥ m Log

' PLC Configuration
@ Sampling Trace

. Task configuration

'}@ ‘wiorkspace

B[] library STAMDARD LIE BES211:

Q ‘watch- and Recipe Manager

®Add TcEtherCAT.lib

Regarder dans :

=

=

FUNCTION_BLOCK CTUD
(*CounTer Up Down
4 iz decremented by 1 1f CO has ansing edge

PR

=omented by 11 CU has ansing edge.
IE. if counter is 0.

Delete Del JE. if counter is PV,
Froperties ... Alt+Enter
3 POUs CU:BOOL  (*CountUp ™
B2 Bistable Function Blocks CD: BOOL ™ Count Down *)
i RS [FE] RESET:BOOL  (*Reset Counter to Mull %)
SEMA [FB) | AN ROOI - 1 nard Stad Walie *
SR [FB) )
B3 Counter

® of B~

4 SyeLibTargetVisu. lib
4 SysLibwisu.lib
TeadsBC. b

%4 TcBase.lib
TcBaseBCxxS0. by
TcBaseBX. by

<

4 TcBaseMath. b
TRCE1S0. I
TcBx5200_BCS250. by
TeComPorEx, by

%4 Teox1000System. i
%4 TchataExchange lib

TeDataExchangeBC. ba
TeDataExchangeBi. lhx
Y TeDrive, lib
F e

C T.lb
4 TeloFunctions. lib
TelpltilitiesBC. s

leled ed ed ed ed

Nom du fichier :

| TeEtherCAT lib

Ourie

Fichiers de type :

|TwwnCAT PLLC Control Library [*.lib]

i

Annler

|

Library directory:

| CATWINCATAPLEALIB

[~ |
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®AIll EtherCAT libraries are added:

[

TcBaselib 145.0911:14:08
TcSysterm lib*3.3.10 10:21:30
Toltilities. ib*8.2.10 16:42:18

STAMDARD.LIE 5.6.98 11:03:02

1] CoE Interface

£

E-(Z] Conwersion Functions

B[ Distributed Clacks

B[] EtherCAT Commands

-] EtherCAT Diaghostic

B[] EtherCAT State Machine
B[] Fof Interface

[]--'D SoE Interface
F_Checkvendorld [FUM)
F_GetversionT cEtherCAT [FUM)
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8.9. PLC - Control: Declare the variables

®Select Global_Variables

2|=E| B|e)edalslSs * (B

% Resources
-3 Global Variables
R . Global W ariables

. Y ariable_Configuration [WAR_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_Input1_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_Input6 AT %I*:WORD;
MB1_RPDO_Output1_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 TwinCAT PLC Control — TSB_MB1_sample.pro — [Global_Variables]
! File Edit Project Insert Extraz  Online  Window Help

B8 10|82 ES S| % || 6|5

DO01[vAP_GLOBAL

2 Resources 0002  MET_State AT % WORD;

Ea Global Variables 0oo3 PLC_state AT % LINT;

. Global_%ariables 0ong MB1_TPDO_Inputl _Status_Word AT 2% WORD;
TwinCAT_Configuration [WaF_COMA| | 0005 MB1_TPDO_Input2_Control_Effort AT 22 *\WORD;
b . Yariable_Canfiguration [VAR_COMFI 0006 KB _TPDO_Input3 AT ::/:»l:DWORD

B2 ibrary STANDARD.LIB 5.6.98 11:0302: ggg; mgl;ggg—:”p“:g i¥ ;‘:*mgggj

(3 brary TeEtherCAT b 15.1.10 19.4356: - - MRy c :
B
B

-y , o 0008 MB1_TPDO_Inputh AT %WORD:
lbrary TeSystem b 3310 10:21:30: dloby| a9 bB1_RPDO_Output]_Control_Word AT % 0*WORD);
]D library TeUtilities lib 8.2.10 16:42:18: glab) o011l MBS _RPDO_OutputE_Target_VeIucity AT 20 WORD:

Alarm configuration 0ome ME1_RFDO_Cutputd AT % 0*W0ORD;
""" ﬁﬂ Library anager 0013 MB1_RPDO_Outputd AT = 0*WORD;
..... m Log 0014 RMB1_RPDO_Outputs AT % 0*WORD:
..... PLL Carfiguration 0015 RME1_RPDO_Outputh AT % 0*WORD:
""" Sampling Trace gg:: 2 END_WaR

""" T azk configuration 0018

""" Q w'atch- and Recipe Manager e

""" 33 whorkspace 0020

Reminder:

® RPDO (Receive PDO), containing 6 input words of the communication scanner
CHi0tolH (5.
® TPDO (Transmit PDO), containing 6 input words of the communication scanner

Tooo- [ Y=
LH iBtol 52 .
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®Add 1 instruction minimum in POUs before rebuild;

L TwinCAT PLC Gontrol — TSB_ MB1_sample_pro — [MAIN {(PRG-ST]]
! File  Edit Project Inhsert Extraz Online  Window Help

B|S|E| E|®|2dE|S S5 * |56

— DOD[PROGRAM MAIN
3 FOUs 0002[ AR
(2] |MAIN BRG] DO03END_VAR

O0nd

£

)
@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

8.10. System Manager — Append PLC Project

In System Manager software, realize the link between the Master and the slave. Creation
of the links between “PLC — Configuration” and “I/O - Configuration”

®Select “Append PLC Project...”

File Edit aActions Yiew Options Help
DEw dh B = e
+ Bl SYSTEM - Configuration

M riC - Configuration

E Cam -
= B 1/0 - Configu
= B 1/0 Devic| 4= &
2. =¥ Dayice BB Paste with Links  Al+Ctrky
== Davice 1-Image
== Device 1-Image-Info
+- @1 Inputs
+- @l Outputs

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

@For each parameter, create the lint with the MB1/10 listing

File Edit Actions View Options Help

0w M % EIE
+ SYSTEM - Configuration
MG - Configuration
= PLG - Gonfiguration
—-JEE TSB_MB1_sample
=t= T5B_MB1_sample-Imaze
= Standard
= &t hputs
ot

G e

T MB1_TPD] & [Chanee Link..
& MB1_TPD

& MB1_TPD
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Example for “MB1_State”

E6581818

Attach Variable MB1_State (Input)

140 - Canfiguration
=35 /0 Devices
=g Device 2 [EtherCAT (w210 only])
=~ Term 1 (C1100-0004)
&l State > 1B 15480, UINT1E [2.0]
=g Box 3 WFMB1 EtherCAT)
Gl Statuzword > 1B 26.0, LIMT16 [2.0]
] Control Effart > 1B 280, INT16[2.0]
GliState > 1B 16520, UINT1G[2.0]:
=&l Adsdddr > |B 1554.0, AMSADDRESS [8.0]
ST part > IB15R0.0, UINTIE [2.0]
=+ . Temm 2 [EK1110]
Gl State > 1B 16500, UINT1E [2.0]
&1 FrmOState > |B 1520.0, UINT16 [2.0]
&1 FrmWwicState > 1B 1522.0, LINT16 [2.0]
&1 SlaveCount > IB 15300, UINT16 [2.0]
T DevState > |B 15340, UINT1E [2.0]
&1 ChangeCount > 1B 1636.0, UINT1E [2.0]
ST Devid > |B1538.0, UINT1E[2.0]
T ClgSlaveCount > 1B 15460, UINT16 [2.0]

Show Vanables

() Unuged

(3 Usged and unused

[] Exclude dizabled
Esclude ather Devices
Exclude same [mage
[E] Show Tooltips

Show Vanable Types

[ Matching Tupe
Matching Size
[CJ &0 Types

Offsets
[] Continuaus
[] Shaw Dialog

*ariable Mame
[ Hand aver

[ Cancel l [ Ok,

Links to create

PLC — Configuration

I/O - Configuration

Inputs MB1_State State
Inputs PLC_State DevState (with Device1)
Inputs MB1_TPDO input1_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_Output1_Control_Word Control word
Outputs MB1_RPDO_Output2_Target Velocit | Target Velocity

y
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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8.11. PLC - Control: new compilation

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

8.12. System Manager: Activate configuration

Select: Actions -> Activate Configurations

8.13. PLC - Control: Run

®Select: Online -> login

TwinCAT PLC Control

Ej Mo program on the controller! Download the new program?

Yes 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:

0001 MB1_State (%1801 = 1640008

0onz2 PLC_state (*162) = 1680000

0on3 MB1_TPDO_Inputl _Status_Word (%1B4) = 1640237

0004 MEB1_TPDO_Input2_Control_Effart (%4I1BE) = 1640469

0ons MB1_TPDO_Input3 (%61B8) =1640000

000g FB1_TPDO _Inputd (%41B10) = 1680000

non? MB1_TPDO_Inputs (241B12) = 1640000

00ong MB1_TPDO_Inputt (*41814) = 1680000

0ong WMB1_RPDO_Outputl _Control _Word (320QB0) = 164000F
0010 MB1_RFPDO_Output?_Target_Velocity (% 0BZ) = 16#0708
0011 WMB1_RPDC_Cutputd (% CB4) = 16£0000

0oz WMB1_RPDO_Outputd (% 0B6) = 1640000

0013 WMB1_RPDC_Cutputs (%GB8 = 1640000

0014 MB1_RFDO_Dutputs (20B10) = 1640000

0075( &-- Systeminfo (3:MB32768)

00716| & SystemTaskinfolrr (*:MB32832)

0m?
0018

8.14. PLC - Control: start and stop the motor

To modify the MB1 state, refer to CiA402 state chart page 26.
Example to start motor:

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

2. Set“TSB_MB1_RPDO_Output1_Control_Word (%QB0)” = 0x0006
3. The MB1 is on “ready to switch on” state.

4. Set“TSB_MB1_RPDO_Output1_Control_Word (%QB0)” = 0x0007
5. The MB1 is on “switch on” state.

6. Set“TSB_MB1_RPDO_Output1_Control_Word (%QB0)” = 0x000F
7. The MB1 is on “operational Enable” state.

8. Set“TSB_MB1_RPDO_Output2_Target_Velocity (%QB2)" = 0x05DC
9. The Motor stats, and the MB1 displays “5 J.[1"Hz

10. Set “TSB_MB1_RPDO_Output1_Control_Word (%QB0)” = 0x0000
11. The motor stops and MB1 go back on “switch on disabled” state.
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8.15. PLC - Control: add alibrary for other services

Install the library: TcEtherCAT.lib

-= TwinCAT PLC Control - {Untitled)* - [Library Manager]
ml File Edit Project Imsert Extras ©nline Window Help

el ] R A e A Y L Y

|STANDARD.LIB £.6.98 10/ [FUNCTION_BLOCK CTUD
Additional Library ... Ins
Delete Del CDO has a_ri_sing
Bropethies ... AlbrEnter  |CY has arising e
‘I | I3 | S AR 0.
Qs TRUE. if counter is P4,
| [
= Paus -] ar_NPUT
E‘a Bistable Functior CU:BOOL;  (*CountUp*)
RS IFE) FD:EIOOL: * Count Down *)
SEMA [FB) 1
SR [FB)
[ =
Example for exchanges with SDO
|! TwinGAT PLG Gontrol — PG_TSB MB1 pro — [GOE_SDO (PRG-ST)] u@]l
! Fil=  Edit Project Ihsert Extraz  Online  Window Help = | x
= e R e I e e e
00M|FROGRAM COE_SDO -
002[+vAR E
003y FB_EcCoESdoRead_MB1: FE_EcCoESdoRead:
nn4 FBE_EcCoESdobrite_WB1: FB_EcCoESdotWrite;
0004 Whriting_Value_MBT: INT:=30; [v
_[( ]||||| [)]
oo -
| 0002 FE_EcCoESdoRead_MB1( E
test (PRG) 003 sMetld:=Snetld,
004 nslavesddr=MB1_ADDR,
005 nSublndex=,
006 nindex:=,
007 pOstBuf=ADR(Reading_Value_ME1).
003 chBufLen:=3IZEOFReading_value_MB1),
004, bExecute:=MBE1_read AND NOT MB1_Read_Busy .
010, fTimeout=,
011 bBusy=>MB1_Read_Busy.
012 bErrar=>,
013 nErrld=>7;
014
015|FE_EcCoESdoiWrite_MB1(
016 sMNetld:=5Snetld |
017 nSlaveAddr=MB1_ADDR,
0718 n3ublndex=,
019 nindex=
020 pSrcBuf=ADRMriting_Value_MBT),
021 chBufLen:=5IZECF\Writing_alue_MB1).
022 bExecute:=tB1_writ AND MNOT MBET_Whrite_Busy .
023 {Timeout=
024 bBusy=>MB1_‘Write_Busy,
025 bError=>,
026 nErrld=>); v
[ Jm] []
Loading library 'CATWINCATVPLCALIE, T cSystem. lib' [A
<] = [)] Loading library 'CATWINCATYPLOYLIEY T U tilitie s lib'
L Loading library 'CATWINCAT\PLCWLIE, TcEtherCAT il [V
ﬁ = < I | [

| [Lin.: 9, Col.: 45 [ONONE [Dv [RE&D
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Example for exchanges with ESM states

E TwinGAT PLC Gontrol — PG_TSB_MB1 pro* — [Network_management (PRG-ST)] u@]n
!E”E Edit Project Ihzert Extraz  Online  Window Help - |8 X

ElE = s el e e e e el

boot_MB1: BOOL: e
FB_EcSetSlaveState_MB1: FE_EcSetSlaveState;

init_MB1: BOOL

Preop_MB1: BOOL;

Safeop_tE1: BOOL;

op_ME1: BOOL

. hasculeMB1: BOOL P
- Metwark_ A3 2

. test [PRG)|| [00OO7|* -
000ZEC_DEVICE_STATE_INIT 0x01 Set slave in Init state, [
D003 EC DEVICE_STATE_PREOQOF 0x02 Set slawve in pre-operational state.

0004EC_DEVICE_STATE_BOOTSTRAPR 0x03 Set slawve in bootstrap state

00O5(EC_DEVICE_STATE_SAFEOF 0x04 Set slave in sefe-operational state.

00OBEC_DEVICE_STATE_OF 0x08 Set slave in operational state.

000AEC_DEVICE_STATE_ERROR 010 [fthe errar bit atthe EtherCAT Slave is setin the status byte [ curiState device State AND EC_DEVICE_STATE

0008FE_EcSetMasterState_1(
oo shetld:=5Snetld |
0011 hExecute:=,

0012 fTimeout=

0013 reqstate =,

0014 hBusy=>.

0015 bErar-> |

0016 nErrld=>,

0017 currState=>

0019FE_EcGetallSlaveAddr_1{

nozg shetld=Snetld,
pAddrBuf.=ADR(slavelddresses) .
0022 chBufLen:=3IZEOFslaveAddresses) .
0023 hExecute:=NOT addr_busy .,

0024 fTimeout= o
<l Al
Loading library 'CATWINCAT\PLCALIEBNT cEystarm lib' )
< 5 Loading library 'CATWINCATYELCLIEYT clUtilities lik' =
T — —— Loading library 'CATWINCAT\PLCALIBNT cEtherCAT lib' hd
ElEERERIE >

[ [n: 18 Cal: 12 [OHLCINE [0V [READ

8.16. Method of add the PDOs

Select the “Process Data” tag
®Select the “PDO List” (Inputs or Outputs)
@Select the “PDO content”
®Right click and select the “Insert...”

+- Bl SYSTEM - Configuration - -
=B PLC - Confizuration General | EtherGAT | Process Data | Startup | GaE - Online | Cnline
IEC TSE_ME1 zample ;
5 “Ci‘am - C_onfig_uratign Sync Manager: PDO List:
= QE ;{g%n;‘\i’gig;tion SM | Size Twpe Flag=z Index Size Mame Flag=z SM sU
== Device 2 (EtherGAT (v210 only) (I MO O1AD0 40 Inputs 3 0
Device 2-Imaze ‘I'2 3'2 gﬂbxh 01600 40 Outputs 2 1]
Device 2-Image-Info 3 4 h;tﬂi
+ Ihputs
+ CQutputs
+ InfoData
#- i Term 1 (Cx1100-0004) <| >
-l Box 3 (WFMB1 EtherCAT) — =
= &t Iputs PDO Aszignment (0x1C12): PDO Gontent (01 A00):
Status word N
g% Control Effort [¥]0:1600 Tndes Size Offs Mame Tyvpe Di#)
= gl Outputs a041:00° 30 Juj] Status word LINT |
&, Gontral word Ox6044:00 20 20 Theert.. INT |
2l Target Velocity § 40 Delete... ™~
+ WicState 1% | E3
+ InfoData Edit..
=58 Mappings Download
g8 TS5B_MBE1_zample (Standard) - Der FDO Aszignment Toad FOO fn from devine
g8 TS5B_MBE1_zample (Standard) - Der PDO Gonfieuration [ : : Mave Down J
[Sync Unit Assignment.. ——— |
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Edit Pdo Entry

|

I amne:

Index fhest |0 I
Sub Index: 1]

Data Tupe: [none] w

Eit Lentgh: 1

From Dictionary:

%2880 -
- &laram code
0x2000 -

0x2C31
0x200
0x2004

- Imverter status (Feal time]
0=2003 -
-Woltage at DC bus [Real time)
[=2008 -
Ox2006 -
0=2007 -
0x201E -
0=2018 -
Qw2020 -
0=20022 -
(w2023 -
0=20024 -

Free notes

Output frequency [Real time)
Output current (Real time)

Output voltage [Real time)

Statusz of input terminal block
Status of output terminal block.
Estirnated speed [Real time)
Torque

Torque current

Feedback value of PID [Feal time)
Mator averload

Inverter overload v

E6581818

Set the Name of PDO

Set the Index of PDO

Set the Sub Index of PDO
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Set the Data Type of PDO
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