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EC2-Al series EtherCAT Slave I/O module
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Figure 1.1 Typical Application of EC2-AI Module
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== O0O==
1.2 Em=E;ifl

The EC2-Al 5] EtherCAT {itiifi I/O fR&H S P& T 2 i AJHAY - 40 ZAEEREEI A - RTD 0 A5 -
HEZSIEHE A 4 T

BUSR A
EC2-TC16 16-ch Thermocouple Inputs
EC2-RTD16 16-ch RTD Inputs

1.3 =R

H5E HHiE FEERT S e R 25 A ZEREME
16 16-bit 1.5Hz, 100Hz Thermocouple: 10.1 % of FSR
EC2-TC16 (per channel) J,K,TER,S,B,N,C L M,
LDIN43710
16 16-bit 1.5Hz, 90Hz Pt100, Ni120, Cu50, Cu100 10.1 % of FSR
EC2-RTD16
(per channel)
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{Ri€ > WECRIIAH IS E A 5E -

2. EtherCAT /TH
EC2-Al 25140 L& (& RJ-45 #HFEFy EhterCAT fE4E 1A IN 38y EtherCAT {3 5% Al 2K
Eil EhterCAT Master 5_F-—{[& EtherCAT Slave [y EtherCAT /[ OUT IR {/E 4% » OUT 32 5 EtherCAT
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ERERE

4,
% EC2-Al 254 BRI » BALEAT PWR RSt -

5. TC Connector

ATHFEIZAY 1/0 PRARIm T PRS- BB S AR E AN ERIMIMACE - & 25 AHAHRY

HIfLESR > 2 E D

2.3 B “BMr

"

EFR

6. RTD Connector

ATHFEIZAY 1/0 PRaRIm T REES - EIKIES AR E AN ERIMIACE - & 25 AHAHRY

MIfLES  HEHE L

2.3 i “Bir

2= ==n

EFw °

2.2 RIS

2.2.1 RFIRE

HH
pEN

| sk

Ethernet Port

2 x RJ-45, 100 BASE-TX

Protocol EtherCAT

W B P e Max. 100 m (100 BASE-TX)

BRME A Ethernet/EtherCAT Cable (Min. CAT 5), Shielded
LED $5R4E

PWR 1

L/A IN (Link/Activity IN) 1

L/A OUT (Link/Activity OUT) 1

RUN 1

Other ERR/WDT/SAT/EEP

EMS [

ESD (IEC 61000-4-2)

4 KV Contact for Each Channel

EFT (IEC 61000-4-4)

Power: 1 KV Class A; Signal: 1 KV Class A

Copyright © 2025 ICP DAS CO., Ltd. All Rights Reserved.




EC2-Al series EtherCAT Slave 1/O module

Surge (IEC 61000-4-5) 1KV Class A

Hi-Pot 1 KV Class A

BR

PN +10 ~ +30 Vpc

Uikt EC2-TC16: 1.6 W (Max.)
EC2-RTD16: 1.6 W (Max.)

o

s DIN-Rail Mounting

R=f (mm) (Lx W xD)

EC2-TC16: 122 mm x 83 mm x 65 mm
EC2-RTD16: 112 mm x 83 mm x 68 mm

RS

TARRE -25~ +75°C
R -30 ~ +80°C

p=3ig 10 ~ 90% RH, Non-condensing

2.2.2 1/0 Specification

Model EC2-TC16

B A
HIEE 16
REARY Thermocouple (J,K, T, E, R, S, B, N, C, L, M, LDIN43710)
FEAT IS 16-bit
s 0.1 % of FSR ( 25°C)
S — i 1.5 Hz ( FHIE )
PR ezt 100 Hz( 453 )
B EE R ORAE 30 VDC
EGlGER g Yes
B4R AR A Yes

Model EC2-RTD16

LA
Vb 16
Eobirl Pt100, Ni120, Cu50, Cu100
FEpT IS 16-bit

10.1 % of FSR (257C)
P 10.05 % of FSR (25°C )
bk — B 1.5 Hz ( i )
e Pt 90 Ha( i )
i APH T >1MQ
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e Ee A i 30 VDbC
18 1] 268 S 5 T Yes
3 4 RTD 43fHuE Yes
Erditarl ves

2.3 MIlIERH

EC2-TC16

CHO+
CHO-
CH1+
CH1-
CH2+
CH2-
CH3+
CH3-
CH4+
CH4-
CH5+
CH5-
CH&+
CH6-
CH7+

CH7-

CHE&+

CHa-

CH9+

CH9-

CH10+
CH10-
CH11+
CH11-
CH1z2+
CH1z2-
CH13+
CH13-
CH14+
CH14-
CH15+
CH15-
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EC2-RTD16

2.4 45 E

TC 1Z43

Thermocouple Inputs

EC2-TC16

RTD 1E4%

Model 2-wire RTD Connection

EC2-RTD16

Model 3-wire RTD Connection

EC2-RTD16

Copyright © 2025 ICP DAS CO., Ltd. All Rights Reserved. -12-



EC2-Al series EtherCAT Slave 1/O module

2.5 EEimREREEAERS

SRR R R R AEER L - SR TEMR:

@) ER—FET  BEAEESLNBETA

H?;{%’%{,‘Eﬁ}ﬁ)\?&ﬁg Insulated Terminals Dimensions

Dimensions (Unit: mm)

Item NO. F L @ W

CE007512 80 | 150 | 1.2 | 2.8

184 L RYERESR KRB IR ETRAR - TR TEAAR:

o ERA—FEF FEAEESR LNRBTAR

1S AR AR 1E I £ 5 BR
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2.6 H&iEE]

NiE By EC2-Al Z5ISEAHAVFERSE] > BEA7 A mm (millimeters)

EC2-TC16

Left Side

EC2-RTD16

68.0

r=—32.8 —=

Left Side

Top
Front Right Side Rear Bottom
=
EH
830 L[lj: T
_——— Top
& %
o | B H
i H e °
@ @ @
(0[] | |
Front ‘ Right Side Rear Bottom
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3. R EC2-Al 54

LEEIRF 48 EC2-Al 25T AR ERE) ~ &% ~ BeEHERE0E - F

=
T

3.1 ERFIHEATIR

ag

MR G SRR EIEEE Ol - SRR —IRESE EC2-Al i EtherCAT /7 H IN %5
—EBEZERMRI-45 ZXAKEO L

TERLNEEREHY Windows [iKGiELL Kz Anti-virus [5KGREFRELRRRA @ BEEL IERERYEEE -

AR BERERBUAFT  B2OERZINEHEE LURERFBRR -

L HR 2
RILER (EA+10~ +30Vpc BilR)E| EC2-AI 24

@ 1« rPCizxmmEEsEE

=

28V 2 ERHERLIn
(+10-+30VDC) - GND #Z2&ER
RN AR -

Ethernet Cable

Step 3 —
w0 EC2-Al 54 L WEEIF LED BERIE (PWR) RERHZE - IN B TRERSEASEE.

_DE?

o= 4 R
GETEE | e— O
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3.2 L EEFEI

B THE L (8 FA Y EtherCAT Master #ii-Beckhoff TwinCAT 2.X ZKiH 45124 EC2-Al HHAH -

i A Z EtherCAT #i8

LREMRARN XML 325 i litg 32 (ES])

A T DR 2 S T RO XM U BT A0S 2K 22 TwinCAT | S R HUXM LS B S A

] L AR R T A A 2 B
ECx-TC(

ECx-RTD(

AR ERRI T M2 -

HER 1

BEiEH

o E EC2-AlEAHZ EtherCAT - ERRAZARVFELE - BIERIIRE -

o  FRUEAHEIRIITF TwinCAT System Manager(Config mode) - FiRHEZEEM T
B)  ZEPBNHEESS "OK" - FELREETE FreeRun &2 -

IR % (/O Devices-> BGH#H->
Scan Devices...)
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Bk 2
#EiB TwinCAT R ESEEA

4 20 Box 1 (ECx-P16C16 16DI/16D0O)
4 Digital Inputs
DIO
DIt
DI2
DI3
DI4
DI5
DI6
DI7
DIg
DIS
DI10
DI11
DI12
DI13
DI14
¥ DI15
4 [ Digital Outputs
K- DOO
E- DO1
K- DO2
E- DO3
E- DO4
E- DO5
- DO6
E- DO7
- DOS
E- DO9
E- DO10
K- DO11
E- DO12
K- DO13
E- DO14
K- DO15

IR EEEE R R RN RN

£ TwinCAT System Manager /2 fifl{ir Y15 & > BB ST EEREL IEHY EtherCAT BOX 1&FHRIAHIRN 332
(41 [E]) 1% BE % Dix =k, DOx {EEE (ML EC2-P16C16 Fyfi) ©
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4, Object FREBRSEFRTE

4.1 122 Object(0x1000-0x1FFF)

[ALL]Index 1000 Device Type

EE B FER
1000:00 Devicetype  EtherCAT /£ iEss (A UINT32 RO 0x008F0191
Lo-Word 1 & (s FHY CoE Bt & {4C (9372049dec)

(5001)> Hi-Word H&{EFAR LR
HHEHC B SRR RO B S -

[ALL]Index 1001 Device Type
Index Name Meaning Datatype Flags  Default

1001:00  Error Register  Error Register for EtherCAT slave UINT8 RO 0x00 (0dec)

[ALL]Index 1008 Device Name
15 =

1008:00 Device name EtherCAT {{ULEEE #4FH String RO Refer to following table

Table 4-1: Device Name

Model Device Name
EC2-TC16 ECx-TC16
EC2-RTD16 ECx-RTD16

[ALL]Index 1009 Hardware Version

1Res AR

1009:00 Hardware version WA R A String RO 1.0.0

Copyright © 2025 ICP DAS CO., Ltd. All Rights Reserved. -18-
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[ALL]Index 100A Software Version

Index 15H =i fER%

100A:00  Software version RN String RO 1.0.0

[ALL]Index 1018 Identity

1018:00  Identity S e INTS RO 0x04(4dec)
0x00494350
1018:01  Vendor ID e UNT32 RO
e (4801360dkc)
1018:02  Product code JEE i i UINT32 RO Refer to following table
1018:03  Revision hRA 5% UINT32 RO Depend on device
1018:04  Serial number  FFHI[5% UINT32 RO Depend on device

Table 4-2: Product Code

Model Product Code
EC2-TC16 0xA30010(10682384dec)
EC2-RTD16 0xA40010(10747920dec)

[ALL]Index 10F1 Error Settings

10F1:00  Error Settings Error Settings INT8 RO 0x02(2dec)
10F1:01  Local Error Reaction Local Error Reaction UINT32 RO 0x00000001 (1dec)
10F1:02  Sync Error Counter Limit Sync Error Counter Limit ~ UINT16 RO 0x0004 (4dec)

[ALL]Index 10F3 Diagnosis History

10F3:00 Diagnosis History Diagnosis History INT8 RW 0x05(5dec)
10F3:01  Maximum Messages Maximum Messages UINT8 M RO 0x14 (20dec)
10F3:02  Newset Message Newset Message UINT8 M RO 0x00 (Odec)
10F3:03  Newest Acknowledged Message Newest Acknowledged Message UINT8 M RW 0x00(0dec)
10F3:04 New Message Available New Message Available BOOLEAN MROP  FALSE (0dec)
10F3:05 Flags Flags UINT16 M RW 0x0000 (0dec)

[ALL]Index 1A0n Analog Inputs Mapping (for 0 < n <F)

Analog Input
Process

1A0n:00 PDO Mapping TxPDOn UINT8 RO 0x0A(10dec)
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1A0n:01
1A0n:02
1A0n:03
1A0n:04
1A0n:05
1A0n:06
1A0n:07
1A0n:08
1A0n:09
1A0n:0A

Data Mapping
Sublndex 001
Sublndex 002
Sublndex 003
Sublndex 004
Subindex 005
Sublndex 006
Sublndex 007
Sublndex 008
Sublndex 009
Sublndex 010

PDO Mapping entry (object 0x60n0,entry 0x01)
PDO Mapping entry (object 0x60n0,entry 0x02)
PDO Mapping entry (object 0x60n0,entry 0x03)
PDO Mapping entry (object 0x60n0,entry 0x05)
PDO Mapping entry (object 0x60n0,entry 0x07)
PDO Mapping entry (2 bits align)

PDO Mapping entry (6 bits align)

PDO Mapping entry (object 0x60n0,entry 0x0F)
PDO Mapping entry (object 0x60n0,entry 0x10)
PDO Mapping entry (object 0x60n0,entry 0x11)

[ALL]Index 1C00 Sync Manager Type

UINT32
UINT32
UINT32
UINT32
UINT32
UINT32
UINT32
UINT32
UINT32
UINT32

0x60n0:01,1
0x60n0:02,1
0x60n0:03,2
0x60n0:05,2
0x60n0:07,1
0x60n0:00,1
0x60n0:00,6
0x60n0:0F,1
0x60n0:10,1
0x60n0:11,16

1C00:00
1C00:01
1C00:02
1C00:03
1C00:04

Sync manager type

Sublndex 001
Sublndex 002
SubIndex 003
Sublndex 004

Using the sync managers

Sync-Manager Channel 1:Mailbox write
Sync-Manager Channel 2:Mailbox read
Sync-Manager Channel 3:Process data write
Sync-Manager Channel 4:Process data read

[EC2-TC16]Index 1C12 RxPDO Assign

UINT8

UINT8
UINT8
UINT8

UINT8

1C12:00 RxPDO Assign Sync manager assign outputs UINT8 RO 0x10(16dec)
1C12:01  Subindex 001 allocated RxPDO UINT16 RW 0x1600(5632dec)
1C12:02  Subindex 002 allocated RxPDO UINT16 RW 0x1601(5633dec)
1C12:03  Subindex 003 allocated RxPDO UINT16 RW 0x1602(5634dec)
1C12:04  Sublndex 004 allocated RxPDO UINT16 RW 0x1603(5635dec)
1C12:05 Sublindex 005 allocated RxPDO UINT16 RW 0x1604(5636dec)
1C12:06  Sublndex 006 allocated RxPDO UINT16 RW 0x1605(5637dec)
1C12:07  Subindex 007 allocated RxPDO UINT16 RW 0x1606(5638dec)
1C12:08 Subindex 008 allocated RxPDO UINT16 RW 0x1607(5639dec)
1C12:09  Sublndex 009 allocated RxPDO UINT16 RW 0x1608(5640dec)
1C12:0A  Subindex 010 allocated RxPDO UINT16 RW 0x1609(5641dec)
1C12:0B  Sublndex 011 allocated RxPDO UINT16 RW 0x160A(5642dec)
1C12:0C Sublndex 012 allocated RxPDO UINT16 RW 0x160B(5643dec)
1C12:0D Subindex 013 allocated RxPDO UINT16 RW 0x160C(5644dec)
1C12:0E  Subindex 014 allocated RxPDO UINT16 RW 0x160D(5645dec)
1C12:0F  Subindex 015 allocated RxPDO UINT16 RW 0x160E(5646dec)
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1C12:10

Sublndex 016

allocated RxPDO

UINT16

0x160F(5647dec)

[EC2-RTD16]Index 1C12 RxPDO Assign

1C12:00 RxPDO Assign

PDO Assign Outputs

[ALL]Index 1C13 TxPDO Assign

UINT8

RW

0x00(0dec)

1C13:00 TxPDO Assign Sync manager assign outputs UINT8 RO 0x10(16dec)

1C13:01  Sublndex 001 allocated TxPDO UINT16 RW 0x1A00(6656dec)
1C13:02  Sublndex 002 allocated TxPDO UINT16 RW 0x1A01(6657dec)
1C13:03  Sublndex 003 allocated TxPDO UINT16 RW 0x1A02(6658dec)
1C13:04  Subindex 004 allocated TxPDO UINT16 RW 0x1A03(6659dec)
1C13:05 Sublndex 005 allocated TxPDO UINT16 RW 0x1A04(6660dec)
1C13:06  Sublndex 006 allocated TxPDO UINT16 RW 0x1A05(6661dec)
1C13:07  Sublndex 007 allocated TxPDO UINT16 RW 0x1A06(6662dec)
1C13:08  Sublndex 008 allocated TxPDO UINT16 RW 0x1A07(6663dec)
1C13:09  Sublndex 009 allocated TxPDO UINT16 RW 0x1A08(6664dec)
1C13:0A  Subindex 010 allocated TxPDO UINT16 RW 0x1A09(6665dec)
1C13:0B  Sublndex 011 allocated TxPDO UINT16 RW 0x1A0A(6666dec)
1C13:0C  Subindex 012 allocated TxPDO UINT16 RW 0x1A0B(6667dec)
1C13:0D Subindex 013 allocated TxPDO UINT16 RW 0x1A0C(6668dec)
1C13:0E  Sublndex 014 allocated TxPDO UINT16 RW 0x1A0D(6669dec)
1C13:0F Subindex 015 allocated TxPDO UINT16 RW 0x1AOE(6670dec)
1C13:10  Sublndex 016 allocated TxPDO UINT16 RW 0x1AOF(6671dec)

[EC2-RTD16]Index 1C13 TxPDO Assign

1C13:00 TxPDO Assign Sync manager assign outputs UINT8 RO 0x10(16dec)
1C13:01  Sublndex 001 allocated TxPDO UINT16 RW 0x1A00(6656dec)
1C13:02  Subindex 002 allocated TxPDO UINT16 RW 0x1A01(6657dec)
1C13:03  Subindex 003 allocated TxPDO UINT16 RW 0x1A02(6658dec)
1C13:04  Subindex 004 allocated TxPDO UINT16 RW 0x1A03(6659dec)
1C13:05 Subindex 005 allocated TxPDO UINT16 RW 0x1A04(6660dec)
1C13:06  Subindex 006 allocated TxPDO UINT16 RW 0x1A05(6661dec)
1C13:07  Subindex 007 allocated TxPDO UINT16 RW 0x1A06(6662dec)
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1C13:08  Sublndex 008 allocated TxPDO UINT16 RW 0x1A07(6663dec)
1C13:09  Sublndex 009 allocated TxPDO UINT16 RW 0x1A08(6664dec)
1C13:0A  Sublndex 010 allocated TxPDO UINT16 RW 0x1A09(6665dec)
1C13:0B  Sublndex 011 allocated TxPDO UINT16 RW 0x1A0A(6666dec)
1C13:0C  Sublndex 012 allocated TxPDO UINT16 RW 0x1A0B(6667dec)
1C13:0D Subindex 013 allocated TxPDO UINT16 RW 0x1A0C(6668dec)
1C13:0E  Sublndex 014 allocated TxPDO UINT16 RW 0x1A0D(6669dec)
1C13:0F  Subindex 015 allocated TxPDO UINT16 RW 0x1AOQE(6670dec)
1C13:10  Subindex 016 allocated TxPDO UINT16 RW 0x1AOF(6671dec)
[ALL]Index 1C32 SM Output Parameter
1C32:00 SM output parameter ~ Sync manager assign outputs UINT8 0x20(32dec)
Current synchronization type:
Bit0 = 0: Free Run
1C32:01  Synchronization type  Bit1 = 1:Synchron with SM 2 Event UINT16 RW 0x0000(0dec)
Bit15 = 0: Standard
Bit15 = 1: FastOp mode (CoE deactivated)
1C32:02 Cycle Time Cycle time (in ns): UINT32 RO 0x00000000
Free Run: Cycle time of the local timer (Odec)
Synchronous with SM 2 event: Master cycle
time
1C32:04 Synchronization Supported synchronization modes: UINT16 RO 0x401F
type supported Bit0 = free run is supported (16415dec)
Bit1= synchronous with SM 2 event is
supported (outputs available)
Bit1= synchronous with SM 3 event is
supported (no outputs available)
Bit4-5= 01: input shift with SYNC 1 event
(no outpus available)
Bit14=1: dynamic times
1C32:05 Minimum cycle time ~ Minimum cycle time (in ns) UINT32 RO 0x000186A0
(100000dec)
1C32:06 Calc and copy time Time between reading of the inputs and UINT32 RO 0x00000000
availability of the inputs for the master (Odec)
1C32:08 Get cycle time With this entry the real required process data ~ UINT16 RW 0x0000(0dec)
provision time can be measured.
0: Measurement of the local cycle time is
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stopped
1: Measurement of the local cycle time is
statred
1C32:09 Delay time Time between SYNC1 event and reading of UINT32 RO 0x00000000
the inputs (Odec)
1C32:0A  SyncO cycle time SYNCO cycle time (in ns) UINT32 RW  0x00000000
(0dec)
1C32:0B  SM-event missed Number of missed SM events in UINT16 RO 0x0000(0dec)
OPERATIONAL
1C32:0C Cycle Time Too Small  Number of occasions the cycle time was UINT16 RO 0x0000(0dec)
exceeded in OPERATIONAL (cycle was not
completed in time or the next cycle began too
early)
1C32:20  Sync error The synchronization was not correct in the last BOOLEAN RO FALSE(0dec)
cycle

[ALL]Index 1C33 SM Input Parameter

1C33:00 SM output parameter ~ Sync manager assign outputs UINT8 RO 0x20(32dec)
Current synchronization type:
Bit0 = 0: Free Run

1C33:01  Synchronization type  Bit1 = 1:Synchron with SM 2 Event UINT16 RW 0x0000(0dec)
Bit15 = 0: Standard
Bit15 = 1: FastOp mode (CoE deactivated)

1C33:02 Cycle Time Cycle time (in ns): UINT32 RO 0x00000000
Free Run: Cycle time of the local timer (Odec)

Synchronous with SM 2 event: Master cycle

time
1C33:04  Synchronization Supported synchronization modes: UINT16 RO 0x401F
type supported Bit0 = free run is supported (16415dec)

Bit1= synchronous with SM 2 event is
supported (outputs available)
Bit1= synchronous with SM 3 event is
supported (no outputs available)
Bit4-5= 01: input shift with SYNC 1 event
(no outpus available)
Bit14=1: dynamic times
1C33:05 Minimum cycle time ~ Minimum cycle time (in ns) UINT32 RO 0x000186A0
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(100000dec)
1C33:06 Calc and copy time Time between reading of the inputs and UINT32 RO 0x00000000
availability of the inputs for the master (Odec)
1C33:08 Get cycle time With this entry the real required process data ~ UINT16 RW  0x0000(0dec)
provision time can be measured.
0: Measurement of the local cycle time is
stopped
1: Measurement of the local cycle time is
statred
1C33:09 Delay time Time between SYNC1 event and reading of UINT32 RO 0x00000000
the inputs (Odec)
1C33:0A  SyncO cycle time SYNCO cycle time (in ns) UINT32 RW  0x00000000
(0dec)
1C33:0B  SM-event missed Number of missed SM events in UINT16 RO 0x0000(0dec)
OPERATIONAL
1C33:0C Cycle Time Too Small  Number of occasions the cycle time was UINT16 RO 0x0000(0dec)
exceeded in OPERATIONAL (cycle was not
completed in time or the next cycle began too
early)
1C33:20  Sync error The synchronization was not correct in the last  BOOLEAN RO FALSE(0dec)
cycle

4.2 5 7E Objects(0x6000-0x7FFF)

[ALL]Index 60n0 Analog Inputs (for 0 <n <F)

TC Inputs

60n0:00 Maximum subindex UINTS8 RO 0x11(17dec)
RTD Inputs
60n0:01  Status_Underrange Value below measuring range BOOLEAN ROP  FALSE(Odec)
60n0:02  Status_Overrange Measuring range exceeded BOOLEAN ROP TRUE(1dec)
Limit value monitoring Limit 1
0: not active
60n0:03 Limit 1 1: Value is smaller than Limit Value1 Bit2 ROP  0x00(0dec)

2: Value is larger than Limit Value1
3: Value is equal to Limit Valuet
Limit value monitoring Limit 2
60n0:05 Limit2 0: not active Bit2 ROP  0x00(0dec)
1: Value is smaller than Limit Value2
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60n0:07

60n0:0F

60n0:10

60n0:11

2: Value is larger than Limit Value2
3: Value is equal to Limit Value2
The error bit is set if the data is invalid

Status_Error

Status_TxPDO State

Status_TxPDO Toggle

Value

(over-rang, un-der-range)

(0=valid, 1=invalid)

BOOLEAN

Validity of the data of the associated TXPDO

The TxPDO toggle is toggled by the slave

updated.
Analog input data

when the data of the associated TxPDO is

BOOLEAN

[EC2-TC16]Index 70n0 TC Outputs (for 0 <n < F)

BOOLEAN

BOOLEAN

ROP TRUE(idec)

ROP  FALSE(Odec)

ROP  FALSE(0dec)

ROP  0x0104(259dec)

T

70n0:00
70n0:11

TC Outputs
CJCompensation

Maximum subindex
Temperature of the cold junction

UINT8
INT16

4.3 57 Objects(0x8000-0x8FFF)

[ECx-TC16]Index 80n0 TC Settings (for 0<=n<=F)

80n0:00
80n0:01

80n0:02

80n0:05
80n0:06

80n0:07
80n0:08
80n0:0A

80n0:0B

80n0:0C

80n0:0E

80n0:0F
80n0:11

TC Settings

Enable user scale User scale is active
0: Signed

Presentation 1: Absolute MSB sign
2: High resolution

Enable TC Channel Enable TC Channel

: 0: FALSE

Enable filter 1: TRUE

Enable limit 1 Limit 1 enable

Enable limit 2 Limit 2 enable

Enable user calibration Enabling of the user calibration

Enable vendor calibration

Enabling of the vendor

calibration
0: Intern
Coldjunction compensation  1: No
2: Extern processdata(1/10°C)
Disable wire break 0: FALSE
detection 1: TRUE
Subindex 015
User scale offset User scaling offset

UINT8
BOOLEAN

Bit3

BOOLEAN
BOOLEAN

BOOLEAN
BOOLEAN
BOOLEAN

BOOLEAN

UINT8

BOOLEAN

INT8
INT16
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RW
RW

RW
RW
RW

RW

RW

RW

RO
RW

RO
RW P

0x11(17dec)
0x00(0dec)

0x1B(27dec)
FALSE(0dec)

Signed(0)

TRUE(1dec)
TRUE(1dec)

FALSE(Odec)
FALSE(0dec)
FALSE(Odec)

TRUE(1dec)
Intern(0dec)
FALSE(0dec)
0x00(0dec)

0x00(0dec)

-25-



EC2-Al series EtherCAT Slave I/O module

80n0:12

80n0:13

80n0:14

80n0:15
80n0:17
80n0:18

80n0:19

80n0:1A
80n0:1B

User scale gain

Limit 1
Limit 2
Filter settings

User calibration offset
User calibration gain

TC element

MC filter
FactoryCMD

User scaling gain.

The value 1 corresponds to 65535
dec

(0x00010000) and is limited to
10x7FFFF.

First limit value for setting the
status bits

Second limit value for setting the
status bits

1.5 Hz, 100 Hz

User offset compensation

User calibration gain
JKTERSBN,C,L M,
LDIN43710

Inactive, IR 1 ~ IR 8

Factory Command

INT32

INT16

INT16

Enum
INT32
INT32

UINT16

UINT16
UINT32

RW

[ECx-RTD16]Index 80n0 RTD Settings (for 0<=n<=F)

80n0:01

80n0:02

80n0:05
80n0:06

80n0:07
80n0:08
80n0:09
80n0:0A
80n0:0B
80n0:11

80n0:12

80n0:13
80n0:14

80n0:15
80n0:17

80n0:18

0x00010000
(65536dec)

0x8000(-32768)

OX7FFF(32767)

100 Hz(1)
0
0x01000000(16777216)

K(-270 ~ 1372°C)(1)

Inactive (0)
0x00000000 (0)

RTD Settings

Enable user scale
Presentation

Enable RTD Channel
Enable filter

Enable limit 1

Enable limit 2

Sublindex 009

Enable user calibration
Enable vendor calibration
User scale offset

User scale gain

Limit 1
Limit 2
Filter settings

User calibration offset

User calibration gain

User scale is active
0: Signed

1: Absolute MSB sign
2: High resolution
Enable RTD Channel
0: FALSE

1: TRUE

Limit 1 enable

Limit 2 enable

Enabling of the user calibration
Enabling of the vendor calibration
User scaling offset

User scaling gain.

The value 1 corresponds to 65535 dec

(0x00010000) and is limited to
TOX7FFFF.

First limit value for setting the status bits

Second limit value for setting the
status bits

1.5Hz, 90 Hz

User offset compensation

User calibration gain
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BOOLEAN

Bit3

BOOLEAN
BOOLEAN

BOOLEAN
BOOLEAN
BOOLEAN
BOOLEAN
BOOLEAN
INT16

INT32

INT16
INT16

Enum
INT32

INT32

0x1B(27dec)
RW  FALSE(Odec)
RW  Signed(0)
RW  TRUE(1dec)
RW  TRUE(1dec)
RW  FALSE(Odec)
RW  FALSE(Odec)
RO FALSE(Odec)
RW  FALSE(Odec)
RW  TRUE(1dec)
RW 0x00(0dec)

0x00010000
RW (65536dec)
RW  0x8000(-32768)
RW  Ox7FFF(32767)
RW 1.5 Hz(0)
RW 0

0x01000000(16
RW 777216)
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0: Pt 100, & = 0.00385 (-200 ~ 600°C)
1: Pt 100, a = 0.003916 (-200 ~ 600°C)
2: Ni 100 (-60 ~ 180°C)

3: Ni 120 (-80 ~ 150°C) Pt 100, a =
80n0:19  RTD element 4: Cu 50 (-50 ~ 150°C) UINT16  RW  0.00385 (-200 ~
5: Cu 100, o = 0.00421 (-20 ~ 150°C) 600°C)

6: Cu 100, a = 0.00427 (0 ~ 200°C)
7: Cu 100, a = 0.00428 (0 ~ 150°C)
8: Resistance (0 ~ 655Q)

80n0:1A  MC filter Inactive, IR 1 ~1IR 8 UINT16 RW Inactive (0)
80n0:1B  Wire calibration Wire calibration 0x8000 ~ Ox7FFF INT16 RW 0x0000(0dec)
80n0:1C  FactoryCMD Factory Command UINT32 RW  0x00000000 (0)

[ECx-TC16]Index 80nE TC Internal data (for 0<=n<=F)

80nE:00 TC Internal Data UINT8 RO 0x3(3dec)
80nE:01 ADC raw value TC ADC raw value UINT32 RO
80nE:02 Calibrated ADC raw value TC  Calibrated ADC raw value TC ~ UINT32 RO
80nE:03 CJ temperature CJ data INT16 RO

[ECx-RTD16]Index 80nE RTD Internal data (for 0<=n<=F)

80nE:00 RTD Internal Data UINT8 RO  0x3(3dec)
80nE:01 ADC raw value RTD ADC raw value UINT32 RO
80nE:02 Calibrated ADC raw value RTD Calibrated ADC raw value RTD  UINT32 RO
80nE:03 Resistance Resistance data UINT16 RO

[ECx-TC16]Index 80nF TC Vendor data (for 0<=n<=F)

80nF:00 TC Vendor Data UINT8 RO 0x3(3dec)
80nF:01  Calibration offset TC Offset TC(vendor calibration) INT32 RW
80nF:02 Calibration gain TC Gain TC(vendor calibration) UINT32 RW
80nF:03 CJ offset Offset CJ(vendor calibration) INT32 RW 0x0(0dec)

[ECx- RTD16]Index 80nF RTD Vendor data (for 0<=n<=F)

80nF:00 RTD Vendor Data UINT8 RO 0x3(3dec)
80nF:01  Calibration offset RTD Offset RTD(vendor calibration) UINT32 RW
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80nF:02 Calibration gain RTD Gain RTD(vendor calibration) UINT32 RW

5. {5 EtherCAT FoE & T§IfeE

AREr&EEME ECL > EC2 NI EC8 Z¥I| EtherCAT {eUhA ek (f#ie 5T -

AFEFTA EtherCAT EUAS7 % FOE G TINRE » St AfREARTAR - k(M TwinCAT

UhRAEL TRIIRG ST > DA N g RE A (R Beckhoff TwinCAT 3 EtherCAT U BT ##IAS -
ST
FHEBEEE ECx-10 Z.51[15i4H, BEEE“Firmware Update”.

General Adapter BtherCAT CoE - Online

Mo Addr  MName State CRC

Request 'INIT state
Request 'PREOP' state
Request 'SAFEOP' state
Request 'OP' state

Request 'BOCOTSTRAP' state
Clear 'ERROR" state

EEPROM Update...

I Firrnware Update...

Advanced Settings...

Actual State: OF Counter Cyclic
It Pre-Op | |Safe-Op Op Send Frames 142399 Export List...
Clear CRC Clear Frames Frames / sec 438 Properties...
Lost Frames 0 -
Tus/Rx Emors 0 F0
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STEE 2
EEFE firmware file(*.efw).
ﬂ Open *
= v A » This PC » WINDOWS (C) » FW v & 2 Search FW
Organize » Mew folder =~ T @
& OneDrive - Mame Date modified Type
) D ECAT-2000_ECx-P16C16 V1.0 221223 efw 1272372022 4:31 PM EFW File
E This PC
_J 30 Objects
I Desktop
E] Documents
* Downloads
J‘: Music
&= Pictures
m Videos
= WINDOWS ()
= Local Disk (D)
== TEST(E) < >
File name: | ECAT-2000_ECx-P16C16_ V1.0 221223 efw EtherCAT Firmware Files (*.efw) ~
B 3
BHEE OK F2 5 BB #TIRS 5T
Edit FoE Mame >
Shing: | ECAT-2000_ECx-PI1BCTE W1.0_221223 | E 0K i
Hex: |45 434154 20 323030 305F 45 4373 2D 5I| Cancel
Length:

Pazzword [hex]: (00000000
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é.'/:"“% 4
H 15 progress bar i ZE 45 R

L 5
TWINCAT 3 B8 {1 S M DA B 2 OK

TcXaeShell x>
o Function Succeeded!

JERE R EO-I0 SEFRGE R G EREN A4 0 NIL TwinCAT GHERIERER
RS INIT JRES - 352 IEH 1B o TwinCAT BB SURHEIE DR FARARRE (B4 -
OP ={ BOOTSTRAP) -
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6. Explicit Device ID

Explicit Device ID #%FH{E TwinCAT FILEAVERAITHAE -

(S R] DAME EtherCAT {EihltE E—1[ 1D » ££ TwinCAT Fiihla B AT ©
TwinCAT FUERIFE RIS BAfE g A (Y 1D & ¢ B T RRA AR (5 UCHC -
5"“%‘% 1

72 (R B o2 TwinCAT ik Ryt bR Bask I DRE -

PR L > AR ELEEIEIE “Advanced Settings...”

General Adapter EtherCAT  Online  CoE - Online

Mo Addr  Mame State CRC

1001 Box 1 (ECx-P16C16 16D1/1600) op

Request 'INIT state
Request 'PREOP" state
Request 'SAFEOP' state
Regquest 'OP" state

Request 'BOOTSTRAP' state
Clear 'ERROR' state

EEPROM Update...

Firrmware Update...

Actual State: P Counter Cyciic Advanced Settings...
It Pre-Op | |Safe-Op Op Send Frames 142355 Export List...
Clear CRC Clear Frames Frames / sec 438 Properties...
Lost Frames 0 —w
Tx/Rx Emors 0 S0
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Hha 2

#HF[“General -> Behavior” 1i/4)75 “Check Identification” -

Advanced Settings >
&- General Behavior
... Behavior
- Timeout Settings Startup Checking State Machine
_...Identification Check Vendor Id futo Restore States
- FMMU / SM Check Product Code []wait for WeState is Ok
- Init Commands []Check Revision Number Relnit after Communication Emor
- Mailbox s
o) Distributed Clock Log Communication Changes
& ESC Access []Check Serial Number Fral State
(Cle]3 (_) SAFEOP in Config Mode
Process Data (O SAFEQP (O PREQP  OINIT
[J Use RDANR instead of RW Irfo Data
Include WC State Bitis) Include State
[[] Frame Repeat Support Include Ads Address
[ Clear Invalid Input Data Include AcE Metld
[]Create SM/PDO Variables [ Include Channels
General [Tinclude DC Shift Times
No Autolne - Use 2. Address [nclude Object Id
Autolnc only - No Fixed Address
Watchdog
[] 5et Muttiplier (Reg. 400h): 2493 =
[] 5et PDI Watchdog (Reg. 410h): 1000 = 100.000
[ 5et SM Watchdog (Reg. 420h): 1000 s 100.000
Cancel
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3

o

37 identification ADO (Address Offset)i&“(ADO 0x0134)”1% > $55E value(1 ) /%“100” » 40~

Advanced Settings

= General

Behavior
g----'ﬁmeout Settings
Identification

. FMMU / SM

‘... Init Commands
- Mailbox

- Distributed Clock

- ESC Access

Identification

Identification ADO
() None

() Configured Station Alias (ADO Bx0012)

I (@) Explicit Device |dentfication (4D0 (0134) I
(") Data Word {2 Bytes)

ADO thex):  |[(x07134

Value: 100

4k

Cancel

TEE 4
B e AR BN - AR -
“Rotary Switch” KB HSENRE /i) - ML ERE B “0x64”

o

85
A T B BRI P2 DL B R B A
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5""%‘% 6
Re-activate TwinCAT FJf o

General Adapter EtherCAT Online CoE - Online

No A..  Name State CRC
=i 10.. Box 1 (ECx-P16C16 16.. OP 0

Jevice ID'" (1 project)
D

HER 7

WISEEAN NEH - S50 TwinCAT EUEEAERINHE A OP 22 » feuhtlidid 7 S (nEpss - w2
H#EA OP RS

| @)%, & | ECxDIO Explicit Device ~ 2% Testi 1

'@ ECCAT-2052DC & X

General Adapter EtherCAT Online CoE - Online

Mo A.. Name Stat CRC
3?j1 10.. Box 1 (ECx-P16C16 16.. | OP 0

Jevice ID' (1 project)
D
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Hhk 8

fEuht & [ERF a2 A H TwinCAT E1hrY 2 f#shl (1001 5 100) HYfH - {HFFZEAE ESC ZF{Fas
FRBEE —EDIRE - ALK EtherCAT an-SHTANE] TwinCAT Eub LIRS (il - BiE2
“Device N (EtherCAT) -> Append EtherCAT Cmd” -

Selution Explorer 'l TwinCAT Project] & X
@eE-|o-a| K E General | Adapter | BtherCAT
Search Solution Explorer (Ctrl+;) P~
fa7 Solution TwinCAT Project!’ (1 project) Mo Addr | Neme
4 ] TwinCAT Project & 1001 Box 1(E
bl SYSTEM
MOTION
PLC
SAFETY
E C++
ANALYTICS
¥ /0
i ﬂ‘é Devices
4 [EJ Device 2 (EtherCAT)
*8 mage 3 Add New ltem... Ins
=8 Image-Info *3  Add Existing ltem... Shift+ Alt+ 4
b2 SyncUnits X Remove Del
I Inputs
b W Outputs Change MNetld...
P [ InfoData Save Device 2 (EtherCAT) As...
4 57 Box 1 (ECx-P16C16 16D I Append EtherCAT Crmd I
[ Digital Inputs - .
b W Digital Outputs Append Dynamic Container
P [ WcState Online Reset

5 “Command” 5 “FPRD” % “Type” 5 “UINT".

Insert EtherCAT Command
Mame: [Cmd 1 (EtherCAT Cmd) ox
Command: I Fix Address Physical Read [FPRD) ~ Cancel
Comment:
Type: BYTE 1.0 ~
P USINT 1.0
SINT 1.0
BOOL 1.0
MC.PLCTONC_CHAMMELSTRUCT_1 1.0
MC.NCTOPLC_AXIS_REF_CAMCOUPLINGSTATE 1.0
PLC.EPIcPersistentStatus 1.0
AxB000.E_AxBD00_P_0275_ActiveFeadbackandkemary 1.0
TelottdgttQos 1.0
Sert by WO 0
(O Mame m
@Sz |sTanR2 20 v
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?'/: m‘% 9
BEEZCmd 17 3% & “Slave Address” 1”0x64” K “Address Offset” 5”0x12” 41 N[&E] °
Twincatprojectt = [

fa . "| © - a | ﬁ|E| General Sub Command
n Solution Explorer (Ctrl+;) P~

Description Data Exchange

solution "TwinCAT Project1’ (1 project] -
Fix Address P | Read (FPRD i 1
i TwinCAT Projectl tx Address Physical Read (FPRD) v Divider

i@ svsTEMm Length: Madulo: 0
MOTION Index: Change...

I

4k

PLC

SAFETY
C Default Values

+

ANALYTICS Slave Address: [ 100 BES ] R o ]
1/ _ Address Cffset: |18 012 Counter: ICI
4 "L Devices

4 = Device 2 (EtherCAT) Logic Address: | 1179748 (120064

jﬂ Image
je Image-Info
P2 SyncUnits

4 Inputs
b [ Outputs
I 4 7 Cmd 1 (EtherCAT Cmd) I
3 Inputs
b [l Outputs
4 27 Box 1 (ECx-P16C16 16D1/16D0) Error List
LY L T B P

SE 10
X Re-activate TwinCAT master °

| < I'\ & |"'d o | TwinCAT Project - «<local»

TwinCAT Project] # X

4 IEI General Sub Command
P Description
ject
project) Fix Address Physical Read (FPRD) e

Length:
Index: Change...
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5!]“%‘% 11
ft“Advanced Settings” E A1 FHEL“ESC Access -> Memory” 1525 adress 0x0012 » JLHF & B S F 5

TEHY Switch ID {HE5 A ESC Hj{F#S 0x0012 (£ /5y Configured Station Alias HYEI{FES ) ©

TR 12
fenEt el DIEA L Switch ID {EE Ry25 —fEubsthbt - AR FEFTR ESC {785 0x0102 HHYfiz 7T
8- “Second address” (bit8 /1) (FREEEE “Wirte” %8 ) -

Bits Name Value Enum
0-2 Fifo size 7

C D F fal i} =
8 Second address 1 Active
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if"“%% 13
B #2“Device N (EtherCAT) -> Cmd 1 -> DATA”, & E #lan S HUS: ESC B {755 0x0012 HYE(E - o]

8PN - 5 ETLI0X0064" £ UINT U -
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fifk: 1Z2FTEE

REFRIASHENEETELER -

NEREUREETRES -
Revision Date Description
1.0 2023.Mar Initial issue
1.1 2025.0ct Add EC2-TC16 & EC2-RTD16
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