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1. Professional Terminology

1. Brushless DC Motor: A brushless DC motor consists of a permanent magnet rotor
and a stator with windings. This type of motor offers advantages such as simple
structure, high reliability, good stability, high efficiency, and strong adaptability,
leading to its widespread application.

2. Hall sensor: A device installed inside the motor to provide feedback on the rotor
position signal.

3. PNP: Active high, general power supply range: 15~30V

4. NPN: Active low, general power supply range: 0~0.8V

5. DIP: A DIP switch used to change the operating status of the drum manually.

6. Digital signal: A signal representing discrete values, controlled using 1/O points.
7. Analog signal: A signal representing continuously varying physical quantities,
controlled by analog voltage or current to achieve stepless speed control.

8. Braking Resistor: A component used to dissipate regenerative energy during
motor braking, converting the back electromotive force (regenerative energy)
generated when the motor stops into heat energy to prevent potential damage.

9. EXT: External interface, external access.

10. LED: Light Emitting Diode, used to indicate the status of the drive system.

2. Basic Functions

e Speed closed-loop operation

e 15-step DIP switch speed control

e Stepless speed control via 2.3-10 V analog voltage
e 4-step digital speed control

e 16-step acceleration/deceleration time adjustment
e Two-wire forward/reverse operation

e Electronic brake function / servo brake switching

e Dual LED status display

e Fault Output Function

e Built-in braking resistor

e Switchable PNP/NPN 1/O input control

e 24V/48V fast switching

e Speed control priority: DIP switch speed control (digital control) takes

precedence over stepless speed control (analog control)

4
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3. Compatible Drum Specifications

Rated
Voltage Rated Power | Rated Current | Starting Current
voltage of
Range (V) (W) (A) (A)
the drum
35 2.5+0.5 6.25+0.5
DC 24V 20~26 50 3.220.5 8+0.5
80 45105 11.25+0.5
35 1.3+£0.5 3.25+0.5
DC 48V 40~52 50 1.6+£0.5 410.5
80 2.3+0.5 5.75+0.5

4. Power Supply Requirements

Drum Power

Required

Switching Power

Suggested wire

Suggested wire

Supply diameter length
35W >80W 0.75mm?2 (4A) <12 meters
50w >120W 0.75mm2 (4A) <9 meters
80W >200W Tmm?2 (6A) <9 meters

*Note: In multi-drum applications, a higher-power power supply is

recommended. Try to avoid using a single power supply at its limit. For

example:

For 35 W motorized drums, a 450 W power supply can support 9 to 11 drums

when the drums are started sequentially. As a guideline, the power supply can be

selected at 1.2 to 1.5 times the total rated power of the motorized drums.
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5. Debugging Instructions

5.1 Hardware

1) One PLC: Must support functional safety standard IEC61508 certification and
cybersecurity standard IEC62443-4-1 certification. Hardware must support IEC
61131-2 certification (Programmable Controller Hardware Requirements).
Interfaces must support real-time EtherCAT frame processing (cycle <125ps), with
redundant network design and industrial-grade temperature range supporting -40°C
~80°C. This specification uses Inovance AM522 as an example;

2) Several MISUMI 24 V or 48 V Hall-sensor motorized drums;

3) One MISUMI ZWG24 D3 N2 _FO drum bus control card;

4) Several RJ45 connector Ethernet cables;

5) Several photoelectric sensors.

5.2 Software

PLC programming software. This manual uses Inovance InoProShop PLC

)
)
)
)

programming software.

6. Operating Example

6.1 Software Selection

The following example uses Inovance InoProShop software and an AM522 PLC.
First, locate the CPU rack on the left, double-click the PLC, and check the EtherCAT
master station. The EtherCAT rack and ETHERCAT1 will then appear.

BE v & x ([ Device ¥ Hardware Configuration x |[5] PLC_PRG
= ) new.project Y| LocalBus - | = BUF = AR il B 53 4 Bk @ @ 80 - %
=B —|
. Ww /Ehernet (FLIA/FILIB)
; oHR [ ModbusTCP Fif @ NodbusTCP A3 [JMelsec Fif
= ¥ Fmas 2 ~ b
— g EthercATHIZ L 9 &~ 3
" 1 /EtherNet7 TP TRLTA7 T1B)
= Bl rLc B8 [)EtherNet/IPF35 () EtherNet/IPM35
&) Application /PrufineL(WDA/MlElB)
¥ e (JProfinet ik
i =
|E] PLC_PRG (PRG)
- @ rmE
= & ETHERCAT1
8] ETHERCATLEL...
= & MainTask
&) PLC_PRG
| mRERE
3 SoftMotion General Axis Pool
3 Local Bus
@ can (cangeh)
= (@ serial (SRTHO)
i com (serial Port)
H LocalsIo (FiZiEI0)
@ er AdrER
@ o8 4rRE)
[W] MoDBUS_TCP (ModbusTCPE...
~==)> W] ETHERCAT1 (EtherCAT Master ...
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In the top navigation bar of the software, go to Tools > Device Library to open it.
On the opened Device Library page, click Install to pop up the local file library. In
the dropdown box, select the EtherCAT XML device description file extension
option, then locate and open the "ZWG24 D3 N2 FO.XML" file. The operation is

shown in the figure below.
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After importing the device description XML file, right-click ETHERCAT1 to select

Scan Devices. In the pop-up window, click Scan Devices. Once scanned, click Copy

Scanned Device. (If scanning fails, check whether the IN and OUT ports are

distinguished.)
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6.2 Parameter Configuration

Double-click the drum bus control card (ZWG24 D3 _N2_F0) and open the EtherCAT
I/0O Mapping page.

Multiple parameter channels are available for controlling drum operation. To use
them in the program, create corresponding variables and map them to these

channels, as shown below.

) D:\Desktop = roject” - p(V1.9.0.1)
X RE UE I ®F HE Bl IR B0 %
(€} RSN = ] L Ral=] O 88 | 08
[i5-3 v & x [E] Pc_PrG [ Device [ zwG24_p3_N2_Fo x
=3 new = Trp—
- i i R STHE ~ EIOHsit
= [ Device (AMS22-0808TP/TN)
© i PO =8 we  AE stk =R HAE 20
= K RGES % "o Motor 1Speeds %QW1  INT Motor 1Speeds
¥ ethercainze BihB#i(s00iRR) + "y Motor 2 Speeds %QW2 INT Motor 2 Speeds
h cPU R ' Motor 1DIR %QX6.0 BIT Motor 1DIR
= @l rciBiE 2 2 "» Motor 2DIR %QX6.1  BIT Motor 2DIR
= 1} Application 45 CoE *» Motor 1Error %IX2.0 BIT Motor 1Error
2 monms *» Motor 2 Error %IX2.1  BIT Motor 2 Error
D e Tﬁber(ﬂ y/oRRft » Sensor1 %X2.2  BIT Sensor1
[E] PLC_PRG (PRG) *» Sensor2 %IX2.3 BIT Sensor2
- @ 15ma EtherCAT EGHfR: + 4 Actvelocity1 %IW2 INT Actvelocity1
= @ ETHERCAT1 BT vod E ] Actvelocity2 %IW3 INT ActVelocity2
&) ETHERCATLE... % Motor 1Diagnose %IW4 UINT Motor 1Diagnose
= & MainTask =} L Motor 2 Diagnose %IWS UINT Motor 2 Diagnose
&) pc_prG Y Drvice communicate  %IW6 INT Drvice communicate
O mEERE
‘3 SoftMotion General Axis Pool
3 LocalBus
@ can canggh)
= (@ serial (BfFRO)
@ com (serial Port)
H LocaHsio (FiEiEo)
@ er adrRR)
@ ee B ¢rR®)
[W] MODBUS_TCP (ModbusTCP. .. 1
= [B] ETHERCAT1 (EtherCAT Master ...
() |zwG24_D3_N2_Fo (zWG24...
» -QERHEE "y MAHEMARE

First, create the required variables in the program and then map them. Double-click
the blank field in the EtherCAT I/O Mapping page that you want to assign, click the
ellipsis button, and select the corresponding variable. By reading and writing these
variables, the input/output values of the bus control card can be exchanged, linking

the status of each channel to the actual application program, as shown below.
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PBURER)
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SDO configuration: Double-click the drum bus control card and select

[g] PcPre @ oevice @ zwe24_p3 N2 Fo x
ET) f=2:4 por -2
SHEHAGOORE) e mE) |
+ "9 Appiication.PLC_PRG.speed1 k| Motor 1Speeds
BiSH(SD0RE) + "# Application.PLC_PRG.speed2 “#  Motor 2Speeds
'3 Motor 1DIR
wH "> Motor 2DIR
154 CoE » Motor 1Error
» Motor 2 Error
EtherCAT /ORRRY '/ Sensor1
», Sensor2
EtherCAT EEGH + % Actvelocity1
W o G o Actvelocity2
KESTERN T, BIFaEA Motor 1 Diagnose
(i) i Motor 2 Diagnose
= Drvice communicat

sl
s
%QX6.0
%QX6. 1
%IX2.0
%IX2.1
%IX2.2
%IX2.3
%IW2
%RIW3
%IW4
%IWS

te  %IW6

- RO
=R HAE R =
INT Motor 1Speeds
INT Motor 2 Speeds
BT Motor 1DIR
BIT Motor 2DIR
BIT Motor 1Error
BT Motor 2Error
By sensor1
B Sensor2
INT Actvelocity1
INT Actvelodity2
UINT Motor 1Diagnose
UINT Motor 2 Diagnose
INT Drvice communicate

“Startup

Parameter SDO” . The startup parameters of the drum bus control card include

acceleration (ACC) and deceleration (DEC). Click

“Add"”

at the top, locate index

16#9000 in the object dictionary, and add sub-indexes 16#01 and 16#02. After

configuration, download the program to the PLC for commissioning.

M RE ME IR W3 O Al IR B0 %

(€] LEeE & [ Rl = O & e | O3
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; g:l;: — 5 E3: FEI  Em @ GKE  SEFE  AwEN  BERG TG 28
£ etercarinze BEHEH(DORE)
& cunze 5 ARSFASEEN
= B pcizg =
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[E] PLc_PRG (PRG) 16#10F8:16200  Timestamp Object RW ULINT
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= & MainTask =8 116201 Acceleration RW UDINT 16200
&) pc_prG 116202 Deceleration RW WINT 162
0 RREERE
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3 LocalBus
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(@ coM (serial Port)
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@ e A ER)
@ ee s drER)
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6.3 Object Dictionary Access Methods
Object dictionary read/write overview: The function blocks ETC CO SdoRead,
ETC CO SdoRead4, ETC_CO _SdoReadDWord, and ETC_CO SdoRead Access are

used to read the object dictionary of EtherCAT slave devices.

10
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There are also four function blocks for writing to the object dictionary, including
ETC CO SdoWrite, ETC CO_SdoWrite4, ETC_ CO_SdoWriteDWord, and

ETC CO_SdoWrite Access.

The main differences between these read function blocks are listed below. The write
function blocks are similar.

ETC_CO_SdoRead can read the value of an object dictionary by byte count and
supports reading object dictionaries larger than 4 bytes;

ETC_CO_SdoRead4 can only read object dictionary entries of 4 bytes or less;

The object dictionary value read by ETC_ CO_SdoReadDWord is converted to the
DWORD data type;

ETC_CO_SdoRead Access can read the values of all sub-indexes of an object

dictionary index at once.

11



¥ MiSUMi

6.4 Introduction to Read/Write Object Dictionary

This section mainly introduces the following two function blocks, which are

sufficient for typical application requirements.
1) ETC_CO _SdoRead:

xExecute
xAbort
usiCom
uiDevice
usiChannel
windex
bySubindex
udiTimeOut
pBuffer
szSize

ETC_CO_SdoRead

xDone
xBusy
xError
eError
udiSdoAbort
szDataRead

T

Key Parameter Description

udiSdoAbort

xExecute | Execute on rising edge
If this parameter is set to 'TRUE', the current read
xAbort . .
process will be terminated.
Number of EtherCAT master stations: If only one
. EtherCAT master station is used, usiCom is '1".
usiCom . . . .
When using multiple master stations, the first
master station is '1', the second is '2', and so on.
uiDevice Physical address of the slave
"Input” usiChannel | Reserved for future expansion, currently unused
windex Parameter index in the object dictionary
bySublndex | Sub-indexes of parameters in the object dictionary
Timeout (in milliseconds). If the parameter is not
udiTimeout | read within this time, an error message will be
displayed.
Buffer Pointer to the data buffer, which is the storage
P area for data after successful parameter passing
) Size of the data buffer (see above: pBuffer), in
szSize
bytes
xDone Parameter read success flag
xBusy Parameter reading flag
XError Read error flag
"Output”

When the device check fails

szDataRead

Number of bytes read; maximum szSize (see input

parameters)

2) ETC_CO_SdoWriteD: The key parameters are similar to those of the read function

block.

12
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ETC_CO_SdoWriteDWord
—ixExecute xDonep—
—ixAbort xBusyp—
—usiCom xErrorp—
—uiDevice eErrorp—
—usiChannel udiSdoAbort}—:
—windex
—{bySubindex
—udiTimeOut
—dwData
—usiDataLength

6.5 Usage of Read/Write Object Dictionary

1) Define storage area

1  PROGRAM PLC_PRG
2@ @]
Sdo_ACC
Sdo_DEC : ARRAY[1..4] OF BYTE;
ETC_CO_SdoRead4_0 : ETC_CO_SdoRead4:
ETC_CO_SdoRead_0 : ;
ETC_CO_SdoWriteD : ETC_CO_SdoWriteDWord;]
SW0: BOOL;

SWl: BOOL:

2) Write the function block program

: ARRAY[l..4] OF Brrz,-/ fE)Zﬁ%T?—IZiEJZ

This example shows how to read the acceleration and deceleration values from the

SDO of the bus control card. Double-click the drum bus control card and locate the

slave address under General.

-

O XL
BB 53148 (ADO 0x0012)

EtherCAT J/ORMSH
EtherCAT EQ{S

s B TIE&E1T0 (ADO 0x0134

=g $iE= (2 F1) ADO (hex)

I ) itk
SR (POORE)
Mgt 1001
| Bihes (00 E)
4
= ST
a8 coe MBS (ALABTEN S R

M) =
O BHETEE EtherCAT. ™
() 3%IR

B TEE 3, "2 " F R & A

ERBHE)

Set the Acceleration at subindex 16#01 of index 16#9000 to 2 during initialization

as follows:

13
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i ® 5 R JCHER ¢ @bz ¢ @Tzh T#H2EPEP0) KBTI [ Friirsil

e (POORE) 7 #3l: F&3| £ & UKE S5 HEEL BERGT T B
[1_] 1620000:16201  Acceleration 2 0

Deceleration 32

NN

BihEH(sD0RE)
12

TE4§ CoE

EtherCAT J/ORRST
EtherCAT IEGHS

Wi

=8

Then read the value using the function block.

= Device Application.PLC_PRG
< L @& i ik
#® b_start BOOL
# b_stop 3 = BOOL
= @ Sdo_ACC EEERAYSDO 16#9000 -16#01a9EEE ARRAY [1..4] OF BYTE
# Sdo_AccC[1] BYTE 2
# Sdo_ACC[2] BYTE 0
# sdo_Acc[3] BYTE ]
#® Sdo_ACC[4) BYTE 0
+ #[sdo_DEC | ARRAY [1..4] OF BYTE
%L BOOL
® L2 BOOL
* L BOOL
»Ls BOOL
® LS BOOL
PR Anew
3 Pl ¥ 5.SI RW F
Device Application.PLC_PRG.SDO_RW
L]
‘ | wemm s .
|
a TR
{ ETC_CO_SdoRead_0
| ETC_CO_SdoRead
| xExecute xDone -
| *Busy 1
{ xError
| uiDevice eError I ETC CO_N...
| %3 16201 usiChannel - udisdoAbort -0 ]
| = =000 windex szDataRead H 4 |
| FZ35| *=reror— bySubindex
- X 200
—
e L [
l sk | — 4 R[+1Q] [1w0% &R
o 1970.01.04 21:51:35 0x0030000F Failed to send data to 192.168.0.211, port 51576
£ 19M.N1.04 21:581:33 Me 20000101 Annaln MR e tanTT G S 0~

Write SDO data: Write the acceleration value in the SDO online as 5, and then read
it back.

btk
75|

FE5
SASDOKIE, IXBEHISASDO 311649000, 16#1-hALEAES

HEEAN

usiDataLength

14
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—
= & Sdo ACC ARRAY. L1 4l OEBIE
# Sdo_Accl] BYTE 5 — L2 - 6
# Sdo_ACc[2] BYTE []
# Sdo_AcCC[3] BYTE 0
# Sdo_ACC[4] BYTE 0
- #[sdo_pEC | aRRaY [1..4) oF BYTE

4 _Cda DECL11 premesss s

PLC_PRG.SDO_RW

Device Application.PLC_PRG.SDO_RW

ETC_CO_SdoRead_0
ETC_CO_SdoRead

xExecute xDone
xAbort xBusy
usiCom xError
uiDevice eError
usiChannel udiSdoAbort
windex szDataRead
bvSubindex

7] mSpeedd B J=Speed B
2€ mSpeedd[ 0 l:=Speed 40 L

R[+Q] [0 &

15
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7. Object Dictionary

7.1 Service Data Object (SDO)

Index | Sub-index "Name"

Data Type

Valid Data
Range

Access
Attribute

"Description”

O1H Acceleration

Unsigned16

0-255

R/w

8-speed
acceleration:
1:100ms

2: 250ms
3: 500ms
4: 660ms
5:1s

6: 1s250ms
7: 1s450ms
8: 2s
Default:
500ms

9000H

02H Deceleration

Unsigned16

0-255

R/w

8-speed
acceleration:
1:100ms

2: 250ms
3: 500ms
4: 660ms
5:1s

6: 1s250ms
7: 1s450ms
8: 2s
Default:
500ms

16
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7.2 Process Data Object (TXPDO)

) Data Valid Data Access o
Index | Sub-index "Name" ) "Description”
Type Range Attribute
1601H O1H Motor1 Speed Int 0-32767 R/w Speed setting value
1601H 02H Motor2 Speed Int 0-32767 R/w Speed setting value
1602H O1H Motor1 Dir Bit 0-1 R/w Direction setting value
1602H 02H Motor2 Dir Bit 0-1 R/w Direction setting value
Read motor error
1AO00H OTH Motor1 Error Bit 0-1 Ro
status
) Read motor error
TAOO0H 02H Motor2 Error Bit 0-1 Ro
status
1A0TH OTH Sensor1 Bit 0-1 Ro Sensor Status Read
TAO01TH 02H Sensor2 Bit 0-1 Ro Sensor Status Read
. Analog input value
1A02H O01H ActVelocity1 Int 0-32767 Ro .
reading
) Analog input value
1A02H 02H ActVelocity2 Int 0-32767 Ro .
reading
Control card status
read:
1000: Motor control
undervoltage
1A03H 01H M.otor1 Uint 0-32767 Ro 1010: Motor control
Diagnose overvoltage
1020: Control card
undervoltage
1030: Overvoltage of
control card
Control card status
read:
1000: Motor control
undervoltage
1A03H 02H M.otorZ Uint 0-32767 Ro 1010: Motor control
Diagnose overvoltage

1020: Control card
undervoltage

1030: Overvoltage of
control card

17




¥ MiSUMi

EtherCAT status:
00: EtherCAT
communication

abnormal or not

Device . connected
1A04H 01H L int 0-32767 Ro

Communication 01: EtherCAT
communication
pre-operational state
10: EtherCAT
communication normal

8. Dimensions and Installation
7 AN m A
5 = =
(E] =

[

[ = — R — R = |

9. Operating Environment

Operating 0°C~+55°C
environment
temperature
Operating 10%~85%

environment humidity

(non-condensing)

Transportation and

storage

temperature

-40°C to +85°C

Vibration

2G or lower
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