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Manual of Al-EtherCAT16 Converter
V1.4
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1.Revision history

Version Content modified Date
V1.0 First Release Version 2023-6-15
V1.1 Added 16-channel 8848 meter 2023-7-5

Adjusted 8-channel meter register

V1.1.1 mapping 2023-11-10

8-channel meter flags and channel

V1.1.2 polling status can be changed before 2024-1-28

meter communication

V1.1.3 Manual setting of meter flags 2024-4-8
V1.2 Added support for 6-channel meters 2024-11-5

Added support for 16-channel 6016 1o
V1.3 meters 2024-12-18
vi.4 Added D92 outline 2025-4-25

2.Model Description

Al - - - O Description
Model [EtherCAT16 16-channel protocol converter
D71
Form Factor D92
D92D Dial address (default not selected)
Power Supply ;SS-SE:OAC default is 24VDC power supply

3.Appearance and wiring
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D71 Outline and Wiring Diagram D92 Outline and Wiring Diagram D92D Outline and Wiring Diagram

Indicator Lights: PWR: Power Indicator ~ RUN: Bus Indicator
Rotary Encoder : x10: EtherCAT Address Tens Digit (Decimal)
x1: EtherCAT Address Units Digit (Decimal)

Default is 0, in which case the EtherCAT address can be set via the host computer;
when the DIP switch address is greater than 0, EtherCAT uses the DIP switch address.

Wiring Instructions

Port Description

IN EtherCAT input port
ouT EtherCAT output port

A RS485-A (external)

B B RS485-B (external)
24V+ 24V/D C power positive
24V- 24VDC power negative

01-06 Reserved
Other Notes:

1. Either the backplane 24VDC power supply or the panel 24VDC power supply can
be connected;

2. The backplane RS485 and the panel RS485 are interconnected.

4.Overview

The Al-EtherCAT Converter V1.4 is compatible with Yudian's Al series
temperature controllers (V9 version) supporting MODBUS RTU protocol,
including:Single-channel meters:4-channel meters (e.g., 7048/7248/7648),
6-channel meters (e.g., 7268/7368/7668), 8-channel meters (e.g., 8388/8588).

Setup Requirements:Meter Configuration:Set meters to standard MODBUS RTU
mode.For versions v9.05 and above, set the H bit of the AF parameter to 1 (decimal
128).For versions with AFC (v9.21+), set AFC to 0 to enable MODBUS.Set Baud rate
to 19200.Address (Addr)

Settings:Single-channel meters (v9.0+): Addr range 1~16.

4-channel meters (e.g., 7X48, 8848): Addr =1, 5,9, or 13.

6-channel meters (e.g., 7X68):When used alone: Addr = 1 or 7.Mixed with other
meters: Prioritize earlier channels (e.g., two 7X48 meters at Addr 1 and 5, and one
7X68 at Addr 9).

8-channel meters (e.g., 8X88): Addr = 1 or 9.

6016 meters: Addr = 1.

Meter Flag Settings:Default: 000 (converter auto-identifies single-channel and
7X48 meters).Manual flag settings:111: 8-channel meter.110: 6-channel meter.100:
4-channel meter (except 8848, set to 101).011: 16-channel meter (6616).001: Single-
channel meter.

5.Input mapping
5.1 Input Data Overview

index | Subindex 1/0 product name Type Initial value| Notes

1 Ch1 Operating Status UINT16 0

2 Ch2 Operating Status UINT16 0

3 Ch3 Operating Status UINT16 0

4 Ch4 Operating Status UINT16 0

5 Ch5 Operating Status UINT16 0

6 Ch6 Operating Status UINT16 0

7 Ch7 Operating Status UINT16 0 Ch1~16

8 Ch8 Operating Status UINT16 0 operating
0x6000 ™5 Ch9 Operating Status | UINT16 o | status, details

10 Ch10 Operating Status UINT16 0 ::nag Ze found

" Ch11 Operating Status UINT16 0 ‘

12 Ch12 Operating Status UINT16 0

13 Ch13 Operating Status UINT16 0

14 Ch14 Operating Status UINT16 0

15 Ch15 Operating Status UINT16 0

16 Ch16 Operating Status UINT16 0

1 Ch1 Process Data INT16 0

2 Ch2 Process Data INT16 0

3 Ch3 Process Data INT16 0

4 Ch4 Process Data INT16 0

) Ch5 Process Data INT16 0 Ch1-16 PV

6 Ch6 Process Data INT16 0 value, default

7 Ch7 Process Data INT16 0 unitis 0.1°C ,

8 Ch8 Process Data INT16 0 lichican
0x600T g Ch9 Process Data INT16 o |Pesetonthe

instrument,

10 Ch10 Process Data INT16 0 please refer to|

11 Ch11 Process Data INT16 0 the manual for

12 Ch12 Process Data INT16 0 detals.

13 Ch13 Process Data INT16 0

14 Ch14 Process Data INT16 0

15 Ch15 Process Data INT16 0

16 Ch16 Process Data INT16 0

1 Ch1 MV Monitor INT16 0

2 Ch2 MV Monitor INT16 0

3 Ch3 MV Monitor INT16 0

4 Ch4 MV Monitor INT16 0

5 Ch5 MV Monitor INT16 0

6 Ch6 MV Monitor INT16 0

7 Ch7 MV Monitor INT16 0 h1~16 output
0x6002 8 Ch8 MV Monitor INT16 0 ercentage

9 Ch9 MV Monitor INT16 0 (MV)

10 Ch10 MV Monitor INT16 0

" Ch11 MV Monitor INT16 0

12 Ch12 MV Monitor INT16 0

13 Ch13 MV Monitor INT16 0

14 Ch14 MV Monitor INT16 0

15 Ch15 MV Monitor INT16 0

16 Ch16 MV Monitor INT16 0

Ch1 Output and Alarm

1 Status INT16 0

2 Ch2 Outgtuattﬁgd Alarm INT16 0

3 Ch3 OUtgtlgtSSd Alarm INT16 0

4 Ch4 Omgtuattf:gd Alarm INT16 0

5 Chs Outgtuattﬁgd Alarm INT16 0

6 Ché OUtgtuattSQd Alarm INT16 0

7 Ch7 Output and Alarm INT16 0 Ch1-16

Siiiive output and

8 Cchs Oug"attsgd Alarm INT16 0 alarm status,
0x6003 details can

9 Ch9 Outé)tl;ttsgd Alarm INT16 0 be found in

10 Ch10 Oué;::ttuasnd Alarm INT16 0 :? 5.4,

1 Ch11 Oué;::ttuasnd Alarm INT16 0

12 Ch12 Oué;:;ttuasnd Alarm INT16 0

13 Ch13 Oué;::ttuasnd Alarm INT16 0

14 Ch14 Oué;z;ttuind Alarm INT16 0

15 Ch15 Oué;::ttuz;nd Alarm INT16 0

16 Ch16 Ouér:;ttuasnd Alarm INT16 0

1 Ch1 Pro'\;/)lggiitc(»)r:al Band INT16 0

2 Ch2 Pro'\r/)lg:iig:al Band INT16 0

3 Ch3 Pro'\gggiig:al Band INT16 0

4 Ch4 Pro'\;/)lg;tiitc(»)r:al Band INT16 0

5 Chs Pro'\r/)lg:iig:al Band INT16 0

6 Ché Proportional Band INT16 0 Ch1~16

Monl_tor proportional

7 Ch7 Pro'\;/)lg;tiltc(»)r:al Band INT16 0 banqt .
0x6004| 8 Ch8 Proportional Band | - 71g 0 |wirtne

9 Ch9 Pro'\gggiig:al Band INT16 0 :ZTh‘ZU"'t

10 Ch10 Pro) é)rﬁ(tigpal Band INT16 0 \r/r:j:ured

1 Ch11 Prf\)j)é)rﬁtigpal Band INT16 0

12 Ch12 Pro) oc;]rittigpal Band INT16 0

13 Ch13 Pro) é)rﬁ(tigpal Band INT16 0

14 Ch14 Prf\)j)&rittigpal Band INT16 0

15 Ch15 Pro| oc;]rittigpal Band INT16 0

16 Ch16 Pro) é)rﬁ(tigpal Band INT16 0

1 Ch1 In:&gﬁ?ttgorn Time INT16 0

2 Ch2 In:\:g;aitt(l)orn Time INT16 0

3 Ch3 Im':aggai\ttg’n Time INT16 0

4 Ch4 In;\:g;eiatt:)c;n Time INT16 0

5 Ch5s Inﬁg;&i\tt(i)?’n Time INT16 0

6 Ché In:\:g;eiztt(i)c;n Time INT16 0

7 Ch7 Inﬁg;&i\tt(i;n Time INT16 0

& cne Inﬁg;eiltt(i)c;n fime v 0 I:Te:g;::tion time
Tl e | ot | owee | o BSOS

10 Ch10 Inl\tlle(?r:iatlg?n Time INT16 0 seconds

" Ch11 Inl\t/?ognrﬁg?n Time INT16 0

12 Ch12 In'\tllegr:ﬁg?n Time INT16 0

13 Ch13 In'\tlleogr:iz:;i?n Time INT16 0

14 Ch14 In'\tlleogr:ﬁ(t)i:)n Time INT16 0

15 Ch15 Inl\t/Ieogr:i?gn?n Time INT16 0

16 Ch16 In'\tllegr:ﬁg?n Time INT16 0

Ch1 Derivative Time
! Monitor INT16 0
Ch2 Derivative Time
2 Monitor INT16 0
Ch3 Derivative Time
3 Monitor INT16 0
Ch4 Derivative Time
4 Monitor INT16 0
Ch5 Derivative Time
5 Monitor INT16 0
Ch6 Derivative Time
6 Monitor INT16 0
Ch7 Derivative Time
7 Monitor INT16 0 Ch1-16
ivati i differential
8 Ch8 Dﬁllnva_twe Time INT16 0 .
onitor time
0x6006 — - -
9 Ch9 Derivative Time INT16 0 monitoring,
Monitor unit: 0.1
Ch10 Derivative Time seconds
10 Monitor INT16 0
Ch11 Derivative Time
1 Monitor INT16 0
Ch12 Derivative Time
12 Monitor INT16 0
Ch13 Derivative Time
13 Monitor INT16 0
Ch14 Derivative Time
14 Monitor INT16 0
Ch15 Derivative Time
15 Monitor INT16 0
Ch16 Derivative Time
16 Monitor INT16 0
5.2 Ch [] Operating Status
Name Bit Description
bit0
Start/Stop Status b:t1 00: Stop; 01: Run; 1X: Hold
AT Status bit2 0: AT stopped; 1: AT running
Reserved bit3 Reserved
Channel Status bit4 0: Normal; 1: Offline
Manual/Auto Status bits 0: Auto; 1: Manual
0: Disabled; 1: Enabled. When enabled, the
Host Offline Bit6 channel device stops running if the EtherCAT
Protection connection fails. This function is enabled by
default.
Bits 7~11 bit7~11 Reserved
000: Default;
001: Single-channel meter;
Meter Flag bit12~14 100: 4-channel meter (101--8848);
110: 6-channel meter; 111: 8-channel meter;
011: 16-channel meter;
Channel Polling bit15 0: Normal; 1: Current channel not polling
Status

E N NERISGARRER, SRR 7x48 RIUNKIBINIRA, LRI FRIRG IRIATY 000

5.3 Single-Channel Temperature Controller Ch [_] Output and
Alarm Status

Name Bit Description Function
HIAL bit0 High Limit Alarm 0: No Alarm; 1: Alarm
LOAL bit1 Low Limit Alarm 0: No Alarm; 1: Alarm
HDAL bit2 High Deviation Alarm 0: No Alarm; 1: Alarm
LDAL bit3 Low Deviation Alarm 0: No Alarm; 1: Alarm
ORAL bit4 Over Range Alarm 0: No Alarm; 1: Alarm
AL1 bit5 AL1 Output 0: OFF, 1: ON
AL2 bit6 AL2 Output 0: OFF, 1: ON
7 bit7 Reserved
OP1 bit8 OP1 Output 0: OFF, 1: ON
OP2 bit9 OP2 Output 0: OFF, 1: ON
AU1 bit10 AU1 Output 0: OFF, 1: ON
AU2 bit11 AU2 Output 0: OFF, 1: ON
MIO bit12 MIO Output 0: OFF, 1: ON
{7 13~15 bit13~15 Reserved

5.4 7x48 and 7x68 Series Ch Output and Alarm Status

Name Bit Description Function
HIAL bit0 High Limit Alarm 0: No Alarm; 1: Alarm
LOAL bit1 Low Limit Alarm 0: No Alarm; 1: Alarm
bit2~3 bit2~bit3 Reserved
ORAL bit4 Over Range Alarm 0: No Alarm; 1: Alarm
AL1*' bit5 AL1 Output 0: OFF; 1: ON
AL2*! bité AL2 Output 0: OFF; 1: ON
Bit7 bit7 Reserved
OP1 bit8 OP1 Output 0: OFF; 1: ON
Bit9~15 bit9~bit15 Reserved

*1: Each channel of 7x48 and 7x68 shares the AL1 and AL2 ports.



5.5 8848, 8x88, and 6016 Series Ch [] OUtpUt and Alarm Status 1 Ch1 PV Input Shift INT16 0 1 Ch1 Integration Time INT16 0 1 Ch1 Alarm Value Lower Limit INT16 0
N Bit D ipti Functi oy
ame : escription unction 2 Ch2 PV Input Shift INT16 0 2 Ch2 Integration Time INT16 0 2 | Ch2 Alarm Value Lower Limit |  INT16 0
HIAL bit0 High Limit Alarm 0: No Alarm; 1: Alarm imi
9 3 Ch3 PV Input Shift INT16 0 3 Ch3 Integration Time INT16 0 3 | Ch3Alarm Value Lower Limit | INT16 0
LOAL bit1 Low Limit Alarm 0: No Alarm; 1: Alarm 4 Ch4 Alarm Value Lower Limit INT16 0
4 Ch4 PV Input Shift INT16 0 4 Ch4 Integration Time INT16 0
HDAL bit2 High Deviation Alarm 0: No Alarm; 1: Alarm 5 Ch5 Alarm Value Lower Limit INT16 0
5 Ch5 PV Input Shift INT16 0 5 Ch5 Integration Time INT16 0 —
LDAL bit3 Low Deviation Alarm 0: No Alarm; 1: Alarm 6 Ch6 Alarm Value Lower Limit INT16 0
i 6 Ch6 Int tion Ti INT16 0
Bia-15 bt4-15 | Reserved 6 Ch6 PV Input Shift INTT6 0 et e 7 | ch7 Alarm Value Lower Limit |  INT16 0 |cn1~16 Low
- 7 Ch7 PV Input Shift INT16 0 7 Ch7 Integration Time INT16 0 8 | Cha Alarm Value Lower Limit | INT16 0 |LimitAlarm,
6. OUtPUt mapping - c K ) Ch1~16 0x7009 — unit same as
6.1 Output Data Overview 0x7002 8 Ch8 PV Input Shift INT16 0 Ch1~16 SCB 07006 8 h8 Integration Time INT16 0 Integral 9 Ch9 Alarm Value Lower Limit INT16 0 measured
— 9 Ch9 PV Input Shift INT16 o |value 9 Ch9 Integration Time INT16 o [ Time, unit 10 |Ch10 Alarm Value Lower Limit|  INT16 o |[value
Sub- Initial in seconds
Index Ind 1/0 Port Name Type val Notes —
ndex alue 10 Ch10 PV Input Shift INT16 0 10 Ch10 Integration Time INT16 0 11 [Ch11 Alarm Value Lower Limit|  INT16 0
1 Ch1 Operation Command UINT16 0 1" Ch11 PV Input Shift INT16 0 1 Ch11 Integration Time INT16 0 12 |Ch12 Alarm Value Lower Limit| INT16 0
. 1 h13 Al Value L Limit INT1
2 | Ch2Operation Command | UINT16 | 0 12 Ch12 PV Input Shift INT16 0 12 Ch12 Integration Time INT16 0 3 |Ch13 Alarm Value Lower Limi 6 0
14 [Ch14 Alarm Value Lower Limit INT16 0
3 Ch3 Operation Command UINT16 0 13 Ch13 PV Input Shift INT16 0 13 Ch13 Integration Time INT16 0
15 [Ch15 Alarm Value Lower Limit INT16 0
' 14 Ch14 PV Input Shift INT16 0 14 Ch14 Integration Time INT16 0
4 | ch4 Operation Command | UINT16 | 0 nput Shi : 16 |Ch16 Alarm Value Lower Limit|  INT16 0
15 Ch15 PV Input Shift INT16 0 15 Ch15 Integration Time INT16 0 ]
5 Ch5 Operation Command UINT16 0 6. 2 Ch [] Operation Command
16 Ch16 PV Input Shift INT16 0 16 Ch16 Integration Time INT16 0 - —
6 Ch6 O tion G J UINT16 0 Name Bit Description
peration CLomman 1 Ch1 Manual MV INT16 0 1 Ch1 Derivative Time INT16 0 bit0
] Start/Stop Command - 00: Stop; 01: Run; 1X: Hold
7 Ch7 Operation Command UINT16 0 2 Ch2 Manual MV INT16 0 2 Ch2 Derivative Time INT16 0 bit1
h1~1 . ) AT Execution bit2 0 — 1 AT execution, rising edge effective
8 | ©Ch8 Operation Command | UINT16 0 g N 6 3 Ch3 Manual MV INT16 0 3 Ch3 Derivative Time INT16 0 9 edg
u Reserved Reserved
0x7000 ] Command, 4 Ch4 Manual MV INT16 0 4 Ch4 Derivative Time INT16 0
9 Ch9 Operation Command UINT16 0 | details see AT Cancel bit4 0 — 1 AT cancel, rising edge effective
5.2 5 Ch5Manual MV INT16 0 5 Chb Derivative Time INT16 0 - B Y
10 Ch10 Operation Command UINT16 0 Manual/Auto bits Level, 0: Auto; 1: Manual
6 Ch6 Derivative Time INT16 0 0: Disabled; 1: Enabled. When EtherCAT
" Chi11 Operation Command UINT16 0 g CDLEITENLY MRS Y Host Offline Protection bit6 connection fails, the channel device stops
pere? 7 Ch7 Manual MV INT16 o [Ch1-16 7 Ch7 Derivative Time INT16 0 running.
) manual MV, Ch1~16 Bit7~11 bit7~11 Reserved
12 | Ch12 Operation Command | UINT16 | 0 8 Ch8 Manual MV INT16 0 |measured 8 Ch8 Derivative Time INT16 0 | Derivative 000- Default
0x7003 in the same 0x7007 Time, - Single-c .
. ) o 001: Single-channel meter;
13 Ch13 Operation Command UINT16 0 9 Ch9 Manual MV INT16 0 |units as the 9 Ch9 Derivative Time INT16 0 unit in 0.1 A N .
. 100: 4-channel meter (101-8848);
seconds Meter Flag bit12~14 ; .
10 Ch10 Manual MV INT16 o |measured 10 Ch10 Derivative Time INT16 0 110: 6-channel meter;
14 Ch14 Operation Command UINT16 0 value 111: 8-channel meter;
1 Ch11 Manual MV INT16 0 1 Ch11 Derivative Time INT16 0 011: 16-channel meter;
15 Ch15 Operation Command UINT16 0 Channel Polling Status bit15 0: Normal; 1: Current channel not polling
12 Ch12 Manual MV INT16 0 12 Ch12 Derivative Time INT16 0

Note 1: The manual and automatic states are only supported during operation, meaning
13 Ch13 Manual MV INT16 0 13 Ch13 Derivative Time INT16 0 that in the stopped state, there is no distinction between manual and automatic states.
Note 2: When writing commands, the initial value of the corresponding bit is 0. The
value is only written to the temperature control meter when a change in that bit is

15 Ch15 Manual MV INT16 0 15 Ch15 Derivative Time INT16 0 detected. Different bits do not affect each other.

16 Ch16 Operation Command UINT16 0

1 Ch1 Set Value INT16 0 14 Ch14 Manual MV INT16 0 14 Ch14 Derivative Time INT16 0

2 Ch2 Set Value INT16 0 —— Note 3: When writing commands, the channel polling status only takes effect at the
; 3 St vl R 5 16 Ch16 Manual MV INT16 0 16 Ch16 Derivative Time INT16 0 starting address of the meter.
et Value
5 1 Ch1 Proportional Band INT16 0 1 Ch1 Alarm Value Upper Limit INT16 0 Note 4: When writing commands, the meter flag bits only take effect at the starting
address of the meter.
4 Ch4 Set Value INT16 0 2 Ch2 Proportional Band INT16 0 2 | Ch2 Alarm Value Upper Limit |  INT16 0
5 Ch5 Set Value INT16 0 3 Ch3 Proportional Band INT16 0 3 Ch3 Alarm Value Upper Limit INT16 0
6 Ch6 Set Value INT16 0 4 Ch4 Proportional Band INT16 0 4 Ch4 Alarm Value Upper Limit INT16 0
i 5 Ch5 Alarm Value Upper Limit INT16 0
7 Ch7 Set Value INT16 0 5 Ch5 Proportional Band INT16 0 pp
Ch1~16 6 Ch6 Proportional Band INT16 0 6 | Ch6 Alarm Value Upper Limit INT16 0
8 Ch8 Set Value INT16 g | BUiEs —
] ;/:x:);:nlt 7 Ch7 Proportional Band INT16 0 Chi~16 7 Ch7 Alarm Value Upper Limit INT16 0 P16 Hich
9 Ch9 Set Val INT16 0 - ~1oHig
etvaue measured 8 Ch8 Proportional Band INT16 o |PBand 8 | Ch8 Alarm Value Upper Limit | INT16 0 [Limit Alarm,
velie same .
10 Ch10 Set Value INT16 0 0x7005 [ Ch9 Proportional Band INT16 o | unitas Ox7008 | g | cho Alarm Value Upper Limit |  INT16 0 ;“;2322 as
measured .
1 Ch11 Set Value INT16 0 10 Ch10 Proportional Band INT16 0 value 10 |Ch10 Alarm Value Upper Limit| INT16 0 value
; 11 [Ch11 Alarm Value Upper Limit INT16 0
12 Ch12 Set Value INT16 0 11 Ch11 Proportional Band INT16 0 pp!
12 Ch12 Proportional Band INT16 0 12 |Ch12 Alarm Value Upper Limit| INT16 0
13 Ch13 Set Value INT16 0
13 Ch13 Proportional Band INT16 0 13 |Ch13 Alarm Value Upper Limit| INT16 0
14 Ch14 Set Val INT16 0
e vaue 14 Ch14 Proportional Band INT16 0 14 [Ch14 Alarm Value Upper Limit INT16 0
o Gk SRS e Y 15 Ch15 Proportional Band INT16 0 15 |Ch15 Alarm Value Upper Limit|  INT16 0

Scan the code to view

o—0—6 the video tutorial
16 Ch16 Set Value INT16 0 16 Ch16 Proportional Band INT16 0 16 |Ch16 Alarm Value Upper Limit| INT16 0 ’UD'AN www.yudian.com Yudian Copyright® 2023-2026
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