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1. Modules introduction I

1-1. Module type and configuration

XC series PLCs not only have strong functions of logic operation, data operation, high speed

processing etc. but also A/D, D/A conversion, PID function. With the expansions of analog

input module, analog output module, temperature control module etc, XC series PLCs are

widely used in the control system of temperature, flow, liquid level, pressure.

Module type and names

The detailed information is:

Model Function

XC-E8AD (-H) 8 channels analog input (14bits); 4 channels current input, 4 channels voltage input

XC-E4AD2DA (-H) | 4 channels analog input (14bits); 2 channels analog output (12bits); current/voltage
selectable

XC-E4DA (-H) 4 channels analog output (12bits); current/voltage selectable

XC-E6PT-P -100°C~350°C, 6 channels Pt100 temperature signal sampling, 0.1 degree precision,
built-in PID function

XC-E6TC-P 0°C~1000°C, 6 channels K type thermocouple temperature sampling module, 0.1
degree precision, include PID operation

XC-E6TCA-P 0°C~1300°C, 6 channels thermocouple temperature sampling module, 0.1 degree

precision, include PID operation

XC-3AD4PT2DA

3 channels current input (14 bits), 4 channels PT100 temperature input and 2 channels
voltage output (10 bits)

XC-E2AD2PT2DA

2 channels current input (16 bits), 2 channels PT100 temperature input and 2 channels
voltage output (10 bits)

XC-E2WT 0~10mV, 2 channels pressure sensor signal input, 16 bits high precision AD conversion
XC-4AD (-H) 4 channels analog input (14 bits), current/voltage selectable

XC-2DA (-H) 2 channels analog output (12 bits), current/voltage selectable

XC-EnXmY N points digital input, m points digital output

Module configuration

XC series expansion modules can be connected to the right side of PLC:

¢ Digital input, output terminal no. is octal number.

e Analog input, output terminal no. is decimal number.

e Up to 7 expansion modules and 1 BD board can be connected to the PLC.




1-2. Dimensions

Analog, temperature, pressure modules, 8/16 points I/O modules: (dimension: mm)
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1-3. Module part name and function
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Name

Function

Power LED

The LED lights when the power supply is on

Module type

The type of expansion module

Expansion port

To connect the expansion module

Analog I/O terminals

To connect to analog input and output, the terminals are

knock-down

DIN rail pothook To mount the module, pull down the pothook to take away the
module

Screw hole Use M3 screw

Expansion cable

To connect the expansion module

1-4. General specifications

Operating Environment No corrosive gas

Ambient Temperature 0C~60C

Store Temperature -20~70°C
Ambient Humidity 5~95%
Store Humidity 5~95%

Installation

Can be fixed with M3 screw or directly installed
on DIN46277 rail (width: 35mm)




Size 63mmx102mmx73.3mm

Label notes:

TYPE . XC_EépT_P TYPE: module type
DATE: out of factory date

DATE:20060410 SN: serial number
SN : OO 670322 6 6 Manufacturer: Xinje Electronic Co., Ltd.

Xinje Electronic Co., Ltd

1-5. Installation

XC series expansion module can be connected to the right side of PLC. Fix the module on the
DIN46277 rail or with screw M3.

DIN46277 rail:
o
’@MMMMMM@
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DIN rail pothook

s [Cllam I




The module can be mounted on the DIN46277 rail (width 35mm). Pull down the DIN rail pothook
to uninstall the module.

Direct installation: put the screw (M3) to fix the module.

N
N

Put the screw M3 into the hole.

Terminal wiring:

M Y terminal

B Y terminal dimension

| |
L | d2 B: Y outer dimension

d1: Outer diameter connecting to the wire
d2: Internal diameter (press the screw)
L L: Whole length
\ / Suitable dimension:
: : B: below 6mm  L: below 13mm
d2: below 3.2mm

d1

B Wiring method
A. Cut off the power supply
B. Open the front cover

Terminal cover




C. Put the terminal of signal wire on the I/O terminal tightens the screw.

oo

Slelaelefee]

B @

D. Close the I/O terminal cover

Notes:

1. Confirm the specification of the module

2. The scraps can not fall into the module when wiring

3. Before wiring, confirm the specifications of module and device again

4. Make sure the wire connection is firm, otherwise data incorrectness and circuit shorting will
happen

5. Cut the power before Installation and wiring

1-6. Set the module

Before using the expansion module, please configure the module in XCPpro software.
Next we will introduce the configuration steps. Take XC-ESAD as an example.
A. Open the XCPpro software, click module in the project menu:

Project

f _j Project

523 Pt

E|_’] Code

EE% Ladder

|d.. Instruction List

--[# Func Block
D Config Block
. [E] sequence Block

.= Comment Editor

..... B Free Monitor

..... Data Monitor

..... 5] Set Reg Init Value

=124 PLC Config

..... [« Password

..... & PLC Serial Port

wt | Mriom



B. Choose the module type and channel parameters in the following window:

PLC1 - Module Set X"
=--3 PLC Corfig - #1 BD XC-BAD : 8 channel & :
--fa, Password :12,-,0 e Select Module: [KC-B«PLD v] [ Remove Module ]
lﬁ} PLC Serial Port #3 no module C-BAD
E] BD H4 no module
% CAN - #5 no module Channel 1: Voltage: Fitter: 1/2Filter -
Save Hold Memo| | - #6 no module —
000 Module . #7 no module Channel 2. Voltage: M Fitter: 1/2Fiter =
10] 140 ; : '
e Channel 3:  Voltage: Fiter  |1/ZFiter =
ﬂl Mation Channel 4. Voltage: (0-10V @« Fitter: 1/2Fitter -
Channel 5 Curment: Fiter | 1/2Fiter =
Channel 6: Cument: |-20mA - Fitter: 1/2Fitter -
Channel 7: Cument: |0-20m& - Fitter: 1/ 2Fitter -
B Channel 8: Cument:  |0-20mA& - Fitter: 1/2Fitter -
i 1 s N 1] p
Read From PLC | | WiteToPLC | [ oK | | Cancel |

1-7. PID Function

XC series PLC has two PID modes:

1. The PID control is inside expansion module. The PLC program writes the PID parameters
to the module, controls the ON/OFF of PID start/stop bit. The control period is 2s. This
mode is suitable for the object which has delay time such as temperature.

2. The PID control is inside PLC. The PLC program will control the PID auto-tune and get
the best PID parameters. This mode is more flexible and suitable for various objects such

as temperature, pressure, flow, liquid level...

Brief introduction of PID function
Among XC series PLC special modules, digital input module (A/D module) and temperature
control module have PID control function which is widely used. There are only four parameters
(Kp, Ki, Kd and Diff) should be set.

PID control diagram:
| +
| Proportion
r(t)y + iQ) v u(t) . o(t)
L/ » + Ob eCt »
'\Aj Integral ' CAD ! "
»| Differential +
coefficient

PID control system diagram



e(t)=r(t)—c(t) (1-1)
u(t)=Kp[e(t)+ 1/Tife(t)dt + TD de(t)/dt] (1-2)

e(t) is offset, r(t) is setting value, c(t) is analog value, u(t) is control value;
Kp is proportion coefficient, Ti is integral coefficient, TD is differential coefficient.

PID Parameters
Kp — P is proportion parameter, to control the offset of the system once it happens.
Ki— I is integral parameter, to eliminate the static error, improve the no error degree of the
system.
Kd — D is differential parameter, to control the signal changing trend, decrease the system
vibration.
Diff — Control range, to do PID control in the defined range.
Death — Death area, compare the current PID output to the former one, if the difference is less
than the death area value, the module will abandon the current PID value, send the last
value to the PLC.

Control characteristics
When the testing value is low than QD-Diff, controller output range is full scale; when the testing
value is larger than QD-+Diff, the controller stops outputting; in the range of QD-Diff to QD+Diff,

PID control works.

The control curve of PID:

01000 — e

+0IFF /_\
@01000
set
value
01000 R

-DIFF

!

Each parameter’s reference value: Kp=20~100, Ki=5~20, Kd=200~700, DIFF=100~200.

PID auto-tune methods:
(1) Digital output. Control the duty ratio of transistor output. Such as XC-E6PT-P and



XC-E6TC-P.
(2) Analog input. Each analog input channel has setting value and PID parameters. It
transforms the PID output to analog output. Such as XC-4AD, XC-8AD, XC-4AD/2DA.
(3) Analog value transforms to digital output. Analog expansion module has PID output, but
not has digital output. The controlling object needs digital output. It needs to transform
the PID value to PLC duty ratio output. User has to set the PID parameters and make the
control program in this method. Next is an example.

M8000
- MOV \ ID1006 \ D1000 \
MUL \ D1000 \ K200 \ D1100 \
DDIV \ D1100 \ K4095 \ D1200 \
T200
My T200 K200
T200.  DI200 DI200, KO
<| S

ID1006 is PID output.

The module output PID value every 2s. The duty ratio = PID output value/4095. PID output
value is X (0<<X<:4095). The PLC controls the object through the duty ratio in 2s. PLC
outputs at 2X/4095s, PLC doesn’t output at (2-2X/4095).

Notes:
For analog modules XC-ESAD, XC-E4AD, XC-E4AD2D,
1. PID control period is 2s, which is not suitable to fast changing object. Such as pressure,
liquid level, flow.
2. PID parameters should be set manually.

For analog modules XC-E6PT-P, XC-E6TC-P,

1. PID output value is duty ratio mode. It only controls the ON/OFF of solid state relay. It
cannot output analog signal. If the controlling object is valve opening or silicon control
angle, the PID cannot control them.

2. PID parameters need to be set manually.

Introduction of PLC PID instruction
For the following situations, the PID function of expansion module cannot meet the requirements.
The PID function of PLC (hardware version v3.1d and higher) is required.
1. The object which has fast changing speed, such as pressure, liquid level, flow and so on,
PID control period is less than 2s.
2. The temperature control needs high precision. It needs PID auto-tune to get the best PID
parameters.
3. The PID output needs analog signal such as valve opening, silicon angle.
Please refer to XC series PLC instruction manual for the details of PID instruction.



2. Analog input module XC-ESAD(-H)

2-1. Specification

XC-E8AD and XC-E8AD-H transform the analog value (current or voltage input) to digital value
and send to PLC registers.

O
° o .
uuuuuu ilrilpu‘t:ts high precision analog
‘ ‘ J@H@ ‘@ ‘@ML ® 8 channels analog input: The
4 el > vt v v i first four channels are voltage
input (0~5V, 0~10V); The last
- 4 channels are current input
e | N (0~20, 4~20mA)
AIXC?ESAD - ® As special function module of
- XC, up to 7 models can be
connected.
e A; ST ® PID function
® XC-ESAD-H: the power of
®H@ ‘@ @BH@‘ analog and digital hars) isolation
Hmmmmmf circuit
O
Items Current input (0CH~3CH) Voltage input (4CH~7CH)
Analog input range | 0~5V, 0~10V 0~20mA, 4~20mA
Max input range T15V 0~40mA
Digital output range | 14 bits binary data
PID control value | 0~4095
Resolution 1/16383(14Bit)
Integrate Precision | 1%
Conversion speed | 20ms per channel
Analog power DC24V+10%,100mA
supply
Installation Can be fixed with screw M3 or directly installed on orbit of DIN46277
(width: 35mm)
Dimension 63mmx>102mmx73.3mm




2-2. Terminals

} \ 24‘v O\V. ‘ \ .v‘loco\ v‘nm\ v.|‘2 cz‘ VI‘3C3\ ‘ }
} | \ ‘ co‘ AI‘OC1\ A|‘102\ AI‘Z Cg AI‘3 \ ‘ [ }
Channel Terminal name Signal name
CHO VIO VIO+ voltage input
Co VI0- voltage input
CHI1 VIl VI1+ voltage input
Cl1 VI1- voltage input
CH2 VI2 VI2+ voltage input
C2 VI2- voltage input
CH3 VI3 VI3+ voltage input
C3 VI3- voltage input
CH4 AlO AlO+current input
Co AIO- current input
CHS All All+ current input
Cl1 All- current input
CH6 Al2 AI2+ current input
C2 Al2- current input
CH7 Al3 AI3+ current input
C3 AI3- current input
- 24V +24Vpower supply
ov Common terminal of power supply

2-3. I/0O distribution

XC series analog expansion modules don’t occupy I/O unit, the converted data is directly
transferred to PLC register. Each channel address:

I/0 address list

Register address of expansion module 1:



PID Parameters: Kp,

. PID output PID start/stop Ki, Kd, control range
Channel AD signal . Preset value ]
value control bit Diff, dead range
“Death”
0CH ID100 ID108 Y100 QD100
1ICH ID101 ID109 Y101 QD101
2CH ID102 ID110 Y102 QD102 Kp: QD108
Ki: QD109
3CH ID103 ID111 Y103 QD103
4CH D104 ID112 Y104 D104 Kd: QDII0
QDI Diff: QD111
SCH ID105 IDI113 Y105 QD105 Death: QD112
6CH ID106 ID114 Y106 QD106
7CH ID107 IDI115 Y107 QD107

Register address of expansion module 2:

PID parameters: Kp,

. PID output PID start/stop Ki, Kd, control range
Channel AD signal ) Preset value ]
value control bit Diff, dead range
“Death”
0CH 1D200 1D208 Y200 QD200
ICH 1D201 1D209 Y201 QD201
2CH 1D202 ID210 Y202 QD202 Kp QD208
Ki: QD209
3CH 1D203 ID211 Y203 QD203
4CH 1D204 ID212 Y204 D204 Kd: QD210
QD2 Diff: QD211
5CH 1D205 ID213 Y205 QD205 Death: QD212
6CH 1D206 ID214 Y206 QD206
7CH 1D207 ID215 Y207 QD207

Register address of expansion module 3:

PID parameters: Kp,

. PID output PID start/stop Ki, Kd, control range
Channel AD signal . Preset value ]
value control bit Diff, dead range
“Death”
0CH 1ID300 1ID308 Y300 QD300
1ICH ID301 1D309 Y301 QD301
2CH 1D302 ID310 Y302 QD302 Kp QD308
Ki: QD309
3CH 1D303 ID311 Y303 QD303
4CH ID304 ID312 Y304 D304 Kd: QD310
QD Diff: QD311
5CH 1ID305 ID313 Y305 QD305 Death: QD312
6CH ID306 D314 Y306 QD306
7CH 1ID307 ID315 Y307 QD307

Register address of expansion module 4:




PID parameters: Kp,

. PID output PID start/stop Ki, Kd, control range
Channel AD signal ] Preset value ]
value control bit Diff, dead range
“Death”
0CH 1D400 1D408 Y400 QD400
1ICH D401 1D409 Y401 QD401
2CH D402 1D410 Y402 QD402 Kp QD408
Ki: QD409
3CH D403 D411 Y403 QD403
4CH 1D404 1D412 Y404 D404 Kd: QD410
QD4 Diff: QD411
SCH D405 1D413 Y405 QD405 Death: QD412
6CH 1D406 D414 Y406 QD406
7CH 1D407 1D415 Y407 QD407

Register address of expansion module 5:

PID parameters: Kp,

. PID output PID start/stop Ki, Kd, control range
Channel AD signal ) Preset value ]
value control bit Diff, dead range
“Death”
0CH 1ID500 ID508 Y500 QD500
ICH ID501 1ID509 Y501 QD501
2CH 1D502 ID510 Y502 QD502 Kp QD508
Ki: QD509
3CH ID503 ID511 Y503 QD503
4CH 1D504 ID512 Y504 D504 Kd: QD510
QD Diff: QD511
5CH ID505 ID513 Y505 QD505 Death: QD512
6CH ID506 ID514 Y506 QD506
7CH 1ID507 ID515 Y507 QD507

Register address of expansion module 6:

PID parameters: Kp,

. PID output PID start/stop Ki, Kd, control range
Channel AD signal . Preset value ]
value control bit Diff, dead range
“Death”
0CH 1ID600 1ID608 Y600 QD600
1ICH D601 1D609 Y601 QD601
2CH 1D602 ID610 Y602 QD602 Kp QD608
Ki: QD609
3CH 1D603 D611 Y603 QD603
4CH ID604 ID612 Y604 D604 Kd: QD10
QD Diff: QD611
5CH 1ID605 ID613 Y605 QD605 Death: QD512
6CH 1ID606 D614 Y606 QD606
7CH 1D607 ID615 Y607 QD607

Register address of expansion module 7:




PID parameters: Kp,
. PID output PID start/stop Ki, Kd, control range
Channel AD signal . Preset value ]
value control bit Diff, dead range
“Death”
0CH 1ID700 1ID708 Y700 QD700
1CH ID701 1ID709 Y701 QD701
2CH ID702 ID710 Y702 QD702 Kp: QD708
Ki: QD709
3CH ID703 ID711 Y703 QD703
Kd: QD710
4CH ID704 ID712 Y704 QD704 ]
CH ID ID71 Y D Diff: QD711
5 705 713 705 QD705 Death: QD712
6CH ID706 ID714 Y706 QD706
7CH ID707 ID715 Y707 QD707

Start signal (Y): when'Y is 0, close PID control, when Y is 1, start PID control.

2-4. Working mode

There are two ways to set the working mode:

1. XCPpro software
2. FD registers of PLC

XCPpro software:

Open the XCPpro software, click configure/expansion module settings:

. R
File Edit Search View  Online | Configure | Option

@R X @@
Ak = 3 By —||— —M—

Inz zInz Del =Del

Window F

PLC Comm Port Settings

Security Settings
BD Settings
CAN Settings

| Project T

Expansion Module Settings

[ Project
=-33 pLC1

=Y Cade

MA Module Settings

Meotinn Settinns

Set the model and channel parameters in the following window. Then click write to

PLC/ok.

For software version lower than v3.3, please restart the PLC after setting.




PLCL - Module Set

]

=23 PLC Config
----- [== Password

..... E'?J ED

-oa CAN

----- [ Module

- {ig] 140

----- o MA Module
ﬂj Mation

----- & PLC Seral Port

----- Sawve Hold Memo

-~ H1 BD ¥C-8AD : 8 channel A
#2 no module
. #3 o module
. #4 no module
- #5 no module
‘. #6 no module
b #7 no module

Select Module: [XC—BA.D v] [ Remove Module |
XC-BAD

Chanrel 1: Voltage: Filter:
Channel 2:  Voltage: Fitter:
Channel 3: Voltage: Filter:
Channel 4: Voltage: Filter:
Channel 5: Cument: [020mA =|  Fiter:
Channel & Cument:  |(0-20mA ~ Fitter:
Channel 7. Cument:  |0-20mA - Fitter:
Channel 8: Cument:  |(0-20mA - Fitter:

Read From PLC | | Wite ToPLC | | 0K | | Cancel

FD registers:

OCH~3CH channels have two modes to select: voltage 0~5V or 0~10V, 4CH~7CH channels have
two modes to select, current 0~20mA or 4~20mA.Set the modes through FD registers of PLC. See

the following table

Module Channel ID
0CH~3CH | 4CH~7CH
1# module FD8250 FD8251
2# module FD8258 FD8259
3# module FD8266 FD8267
4# module FD8274 FD8275
5# module FD8282 FD8283
6# module FD8290 FD8291
7# module FD8298 FD8299

Take 1# module as an example:
FD8250 HOOOO

=

2C
3C

aniasiias

FD8251 HOOOO

L —»4cH
SCH
6CH
7CH

Note: As showed in the preceding table, each register set 4 channels mode, each register has 16

bits. From low bit to high bit, every 4 bits can set 1 channels mode.

Each bit definition is showed in the following table:
Register FD8250: (Module 1)




Channel 1 Channel 0
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
00: 1/2 filter 00: 1/2 filter
01: not filter ) 0: 0~10V | 01: not filter ) 0: 0~10V
10: 1/3 filter 1: 0~5V | 10: 1/3 filter 1: 0~5V
11: 1/4 filter ) 11: 1/4 filter )
Channel 3 Channel 2
Bitl5 Bit14 Bitl3 Bit12 Bitl1 Bit10 Bit9 Bit8
00: 1/2 filter 00: 1/2 filter
01: not filter ) 0: 0~10V | 01: not filter ) 0:0~10V
10: 1/3 filter 1: 0~5V | 10: 1/3 filter 1:0~5V
11: 1/4 filter ) 11: 1/4 filter )
Register FD8251:
Channel 5 Channel 4
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
00: 1/2 filter 0: 00: 1/2 filter
01: not filter ) 0~20mA 01: not filter ) 0: 0~20mA
10: 1/3 filter I: 10: 1/3 filter 1 4-20mA
11: 1/4 filter ) 4~20mA | 11: 1/4 filter )
Channel 7 Channel 6
Bitl5 Bit14 Bitl3 Bit12 Bitl1 Bit10 Bit9 Bit8
00: 1/2 filter 0: 00: 1/2 filter
01: not filter ) 0~20mA | 01: not filter ) 0: 0~20mA
10: 1/3 filter 1: 10: 1/3 filter 1: 4~20mA
11: 1/4 filter ) 4~20mA | 11: 1/4 filter )

Example:

Set module 1 Channel No. 3, No.2, No.1, No.0 working mode to 0~10V, 0~5V, 0~10V, 0~5V, all
the four channels are not filter, data in FD8250 is 4545H

Set module 1 Channel No. 7, No.6, No.5, No.4 working mode to 0~20mA, 4~20mA, 0~20mA,
4~20mA, all the four channels are 1/2 filter, data in FD8251 is 0101H

2-5. Exterior connection

Notes:

®  When connect external +24V power, please use the 24V power of PLC to avoid interference.

® To avoid interference, please use shield cable and single point ground for the shield layer.




Voltage input:
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2-6. AD conversion diagram

The relationship between analog value and digital value is shown as the following diagram:

Channel 0 ~ Channel 3 voltage mode:

0~5V analog input 0~10V analog input

+16383 +16383

1e1181p
[e1131p

0 -+ 5y 0 — 10y
analog analog

Channel 4 ~ Channel 7 current mode:

0~20mA analog input 4~20mA analog input

+16383

+16383

Te1131p
Te3131p

0 — 20m, 0 4mA ior 20m.
analog analo




2-7. Programming

Example 1:
Real-time read the data of the 8 channels (module 1)

M28000

T MOV ‘ID]OO‘ DO \

MOV \11)101\ DI \

MOV \11)102\ D2 \

MOV \11)103\ D3 \

MOV \11)104\ D4 \

MOV \11)105\ D5 \

MOV ‘ID106‘ D6 \

[ L]

MOV \11)107\ D7 \

END

M8000 is always ON coil, it is ON when PLC is running.

Send the data from channel 0~7 to PLC register DO~D7.

Then the data in DO~D7 is the AD conversion value of the 8 channels.

Example 2:

PLC gets the analog input value every 100ms, get the average value of the 20 analog input values,
abandon the earliest value, then the result is the filter value.

Hardware connection:



PLC XC-E8AD module 1

g o)
EEEEEEEREREREE | celelelelel |
I B e ey

012345
. 6 710111213
Thinget 14 15 16 17 20 21

PIRO
XC3-24R-E RWNO
[2

loeleom SlEEEIEEE
[eREEEERERERR {blelpleisisiol
(o] O
M8012
}ﬂ MOV 1ID100 D470 —
BMOV D331 D560 K19 ——
BMOV D560 D530 K19 —
MOV D470 D549 —
MEAN D330 D580 K20 —
END

e MS8012 is ON every 100ms. It can meet the requirements of getting the value every
100ms.

e  Get the analog input value of channel 0.

e The latest analog input value is saved in D470, get 20 analog values and saved in
D530~D549.

e  Get the average value of the 20 values, save the result in D580. D580 is filter value.



Filter effect:

Before filter |

After filter




I 3. Analog input/output module XC-E4AD2DA(-H)

3-1. Specification

XC-E4AD2DA, XC-E4AD2DA-H transform the 4 channels analog value to digital value, 2

channels digital value to analog value, and send them to PLC.

O]
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® 4 channels 14 bits analog input and 2
channels 12 bits analog output

® 4 channels selectable voltage 0~5V,
0~10V, current 0~20mA, 4~20mA
input and 2 channels selectable
voltage 0~5V, 0~10V, current
0~20mA, 4~20mA output.

® Up to 7 expansion modules can be
connected to the PLC

® 4 AD channels have PID function

® XC-E4AD2DA-H: the power of
analog and digital has isolation
circuit. Current output is draw-off

current.
Items Analog input (AD) Analog output (DA)
Voltage input Current input Voltage output ‘ Current output
Analog input bound 0~5V, 0~10V 0~20mA, 4~20mA -
Max input bound DC +15V 0~40mA -
0~5V, 0~10V 0~20mA, 4~20mA
(Exterior load | (Exterior load
Analog output bound - . . .
resistance resistance  is less
2KQ~1MQ) than 500Q)
Digital input bound - 12 bits binary data (0~4095)

Digital output bound 14 bits binary data (0~16383)

1/16383(14Bit); the converted data is

1/4095(12Bit); the converted data is

Distinguish ratio stored into PLC in the format of HEX | stored into PLC with the format of HEX.
(14Bit) (12Bit)

PID control value 0~4095 -

Integrate precision 1%

Convert speed 20ms per channel ‘ 3ms per channel

Power used by analog DC24V+10%,100mA




Install format

Fixed with M3 screws or directly installed on orbit of DIN46277 (Width: 35mm)

Exterior size

63mmx102mmx73.3mm

3-2. Terminals

} \ 24‘V O\V . | [ . | G\O V‘OOAO\0 . | 6\1 \/‘01 A‘01 | }
} \ CO‘ VI\OAI‘O 61\ VI‘1 A1\102‘ V|‘2 AI‘ZC3\ VI‘3AI\3 | }

Channel Terminal name Signal name
AlO Current input

CHO VIO Voltage input
Co CHO common terminal of analog input
All Current input

CHI VIl Voltage input
Cl1 CH1 common terminal of analog input
Al2 Current input

CH2 VI2 Voltage input
C2 CH2 common terminal of analog input
Al3 Current input

CH3 VI3 Voltage input
C3 CH3 common terminal of analog input
AO0 Current input

CHO VOO Voltage input
Co CHO common terminal of analog input
AOl Current input

CHI VOl Voltage input
Cl1 CH1 common terminal of analog input
24V +24V power supply

} ov Common terminal of power supply

3-3. The assignment of I/O address

XC series analog modules do not occupy I/O units; the converted data is directly transferred into

PLC register,




Address of module 1:

PID parameter: Kp,
. PID output PID start/stop .
Channel AD signal ) The set value Ki, Kd, control range
value control bit .
Diff, dead area Death
0CH 1ID100 1ID104 Y100 QD102 Kp: QD106
ICH D101 D105 Y101 QD103 Ki: QD107
Kd: QD108
2CH 1D102 1ID106 Y102 QD104 Diff: QD109
3CH 1ID103 1ID107 Y103 QD105 Death: QD110
Channel DA signal - - -
0CH QD100 - - - -
1CH QD101 - - -
Address of module 2:
PID parameter: Kp,
PID output PID start/stop .
Channel AD ) The set value Ki, Kd, control range
value control bit .
Diff, dead area Death
0CH 1D200 1D204 Y200 QD202 Kp: QD206
ICH D201 D205 Y201 QD203 Ki: QD207
Kd: QD208
2CH 1D202 1D206 Y202 QD204 Diff: QD209
3CH 1D203 1D207 Y203 QD205 Death: QD210
Channel DA signal - - -
0CH QD200 - - - -
1CH QD201 - - -
Address of module 3:
PID parameter: Kp,
. PID output PID start/stop .
Channel AD signal ) The set value Ki, Kd, control range
value control bit .
Diff, dead area Death
0CH 1D300 1D304 Y300 QD302 Kp: QD306
ICH D301 D305 Y301 QD303 Ki: QD307
Kd: QD308
2CH 1D302 1D306 Y302 QD304 Diff: QD309
3CH 1D303 1D307 Y303 QD305 Death: QD310
Channel DA signal - - -
0CH QD300 - - - -
1CH QD301 - - -




Address of module 4:

PID parameter: Kp,
. PID output PID start/stop .
Channel AD signal ) The set value Ki, Kd, control range
value control bit .
Diff, dead area Death
0CH 1D400 1D404 Y400 QD402 Kp: QD406
ICH D401 D405 Y401 QD403 Ki: QD407
Kd: QD408
2CH 1D402 1D406 Y402 QD404 Diff: QD409
3CH 1D403 1D407 Y403 QD405 Death: QD410
Channel DA signal - - -
0CH QD400 - - - -
1CH QD401 - - -
Address of module 5:
PID parameter: Kp,
. PID output PID start/stop .
Channel AD signal ] The set value Ki, Kd, control range
value control bit .
Diff, dead area Death
0CH 1ID500 ID504 Y500 QD502 Kp: QD506
ICH D501 D505 Y501 QD503 Ki: QD307
Kd: QD508
2CH 1D502 ID506 Y502 QD504 Diff: QD509
3CH 1ID503 1ID507 Y503 QD505 Death: QD510
Channel DA signal - - -
0CH QD500 - - - -
1CH QD501 - - -
Address of module 6:
PID parameter: Kp,
. PID output PID start/stop .
Channel AD signal ) The set value Ki, Kd, control range
value control bit .
Diff, dead area Death
0CH 1ID600 1D604 Y600 QD602 Kp: QD606
ICH D601 D605 Y601 QD603 Ki: QD607
Kd: QD608
2CH 1D602 1ID606 Y602 QD604 Diff: QD609
3CH 1D603 1D607 Y603 QD605 Death: QD610
Channel DA signal - - -
0CH QD600 - - - -
1CH QD601 - - -




Address of module 7:

PID parameter: Kp,
. PID output PID start/stop .
Channel AD signal ) The set value Ki, Kd, control range
value control bit .
Diff, dead area Death
0CH 1ID700 ID704 Y700 QD702 Kp: QD706
ICH D701 D705 Y701 QD703 Ki: QD707
Kd: QD708
2CH 1D702 ID706 Y702 QD704 Diff: QD709
3CH 1ID703 ID707 Y703 QD705 Death: QD710
Channel DA signal - - -
0CH QD700 - - - -
1CH QD701 - - -
Description:

Start signal (Y): When Y is 0, close PID control; when Y is 1, start PID control.

3-4. Working mode

There are two ways to set the working mode:

1. XCPpro software
2. FD registers of PLC

XCPpro software:

Open the XCPpro software, click configure/expansion module settings:

File  Edit

@R X @@
Ak = 3 By —||— —M—

Inz zInz Del =Del

Search  View  Online

Configure | Option

Window
PLC Comm Port Settings
Security Settings

BD Settings

CAN Settings

| Project

Expansion Module Settings

[ Project
=33 PCL
|_" 1 rade

MA Module Settings
Motion Setinns

Set the model and channel parameters in the following window. Then click write to

PLC/ok.

For software version lower than v3.3, please restart the PLC after setting.




PLC1 - Module Set |

=24 PLC Conrfig -~ H1 BD XCAAD2DA - 4AD/S2L0 .
""" J; Password #2!10 module ttect ekt [XCMDZDA v] [ Semove Modhie ]
----- & PLC Serial Port - #3 no module WO AADZDA
..... |em| BD i H4 no module
A CAN . #5 no module
_____ Save Hold Memo| | #6 no module ADCharnel 1: [Votage  +|[0-10v  +| Fiter  [1/2fter ~
jjjjji'f'f :‘::gdule - #7 no module ADChannel 2. |Votage  v|[0-10v = | Fiter  [1/2fter ~
----- 00 MA Module ADChannel 3. [Votage v | [0:10V  +| Fiter  [1/2Fker =
----- M| Motion
—1 AD Channel 4: |‘u"o|tage 'I ID-'IW 'J Fitter: 1/2Fitter -
DA Channel 1: |‘u"oltage '] [ﬂ-'IﬂV ']
DA Channel 1: |‘u"o|tage '] ID-'IW - |
4 . B 1 P
I Read From PLC | | Wite ToPLC | | OK | | Cancel

FD registers:

The module has current and voltage mode. Current has choices of 0~20mA, 4~20mA; voltage has
choices of 0~5V, 0~10V. 0CH~3CH are analog input channels, 4CH~5CH are analog output
channels. These parameters can be set through PLC FD registers.

Channel Take module 1 as an example:
Module
0CH~3CH 4CH~5CH FD8250 HOOOO
Module 1 FD8250 FD8251 low byte L—>ocn
Module 2 FD8258 FD8259 low byte ;EE
Module 3 FD8266 FD8267 low byte

FD8251 HOOOO

Module 4 FDRg274 FD8275 low byte ACH

Module 5 FDg282 FD8283 low byte SCH
Module 6 FDg290 FD8291 low byte
Module 7 FDg298 FD8299 low byte

Note: As shown in the preceding table, every register set 4 channels mode, each register has 16
bits, from low to high, every 4 bits set 1 channel mode.

The setting method: (module 1)

Register FD8250:



Channel 1 Channel 0
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
00: 1/2 filter 0: voltage | 0:0~10V 00: 1/2 filter 0: voltage | 0:0~10V
01: not filter input 1:0~5V 01: not filter input 1:0~5V
10: 1/3 filter 1: current | 0:0~20mA | 10: 1/3 filter 1: current | 0:0~20mA
11: 1/4 filter input 1:4~20mA | 11: 1/4 filter input 1:4~20mA
Channel 3 Channel 2
Bitl5 Bitl4 Bitl3 Bit12 Bitl1 Bit10 Bit9 Bit8
00: 1/2 filter 0: voltage | 0:0~10V 00: 1/2 filter 0: voltage | 0:0~10V
01: not filter input 1:0~5V 01: not filter input 1:0~5V
10: 1/3 filter 1: current | 0:0~20mA | 10: 1/3 filter 1: current | 0:0~20mA
11: 1/4 filter input 1:4~20mA | 11: 1/4 filter input 1:4~20mA
Register FD8251 low byte:
Channel 5 Channel 4
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
00: 1/2 filter 0: voltage | 0:0~10V 00: 1/2 filter 0: voltage | 0:0~10V
01: not filter input 1:0~5V 01: not filter input 1:0~5V
10: 1/3 filter 1: current | 0:0~20mA | 10: 1/3 filter 1: current | 0:0~20mA
11: 1/4 filter input 1:4~20mA | 11: 1/4 filter input 1:4~20mA

Example: If set the working mode of module 1 channel 3, channel 2, channel 1, channel 0 to

0~20mA, 4~20mA, 0~10V, 0~5YV, filters are all 1/2 filter, value in FD8250 is 2301H.

3-5. Exterior connection

When make exterior connection, please read the following items:

®  When connect+ 24V power, please choose 24V power of PLC to avoid interference.

® To avoid interference, please use shield cable and single point ground for the shield layer.
® XC-E4AD2DA: 0~20mA or 4~20mA current output need external 24V power supply, the
module control the current according to the value of QD. The module cannot produce current

by itself.

® XC-E4AD2DA-H: 0~20mA or 4~20mA current output do not need external 24V power
supply, the module control the current according to the value of QD. The module current

output is draw-off current.
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Current output
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Note:
1. XC-E4AD2DA current output needs external 24V power supply.

> A0

external = -

expansion

power

supply i module
o A0+

current in - cwrrent out

external device

2. XC-E4AD2DA-H current output wiring:
1

AO_+

R<500Q



3-6. AD conversion diagram

The relationship between analog input and corresponding digital value:

0~5V analog input 0~10V analog input
+16383 +16383
[oN [oN
=, &
3 3
0 5 5v 0 —— 10v
analog analog
0~20mA analog input 4~20mA analog input
+16383 , +16383
= i .
[¢je} i 0,3 1
0 . 20mA 0 4mA — - 20mA
analog analog

The relationship between input digital value and corresponding analog value:

0~5V analog output 0~10V analog output
Sv [ | 1OV oo |
> | > |
=} 1 = 1
o i i i
) i o i
0 +4095 0 . +4095
digital digital
0~20mA analog output 4~20mA analog output




QOMA[— e

doeue

0

digital

20mA

doteue

4mA

digital

Note: When input data exceeds 4095, analog output will stay at the max value of 5V, 10V or

20mA.

3-7. Programming

Example Real time read 4 channels data, write 2 channels data (take expansion 1 as an example)

M28000
4”7

[ L] ]

mov | oo | b0 |
mov | ol | b1 |
mov | i | b2

wmov | o | b3 |
mov | bio | qoioo |
mov | it | qoior |

END

Write channel0 data into data register DO

Write channell data into data register D1

Write channel2 data into data register D2

Write channel3 data into data register D3

Send the value of D10 to channel 0

Send the value of D11 to channel 1



4. Analog Input Module XC-E4AD(-H) I

4-1. Specifications

XC-E4AD, XC-E4AD-H transform the analog input (current or voltage) to digital value and send

to PLC register.

B
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® 4 channels 14 bits analog input:
voltage (0~5V, 0~10V), current
(0~20mA, 4~20mA) for choice

® As expansion of XC series PLC,
up to 7 modules can be connected
to the PLC

® 4 channels A/D input have PID
function

® XC-E4AD-H has isolation for the
power of analog and digital part

ITEMS Analog Input (AD)

Voltage Input Current Input
Analog Input Range DC 0~5V, 0~10V DC 0~20mA, 4~20mA
Maximum Input Range DC £18V DC 0~40mA

Digital Output Range 14 bits binary (0~16383)

Resolution 1/16383(14Bit); the convert data is stored in PLC in the form of Hex. (14Bit)
PID Output Value 0~K4095

Synthesis Precision 0.8%

Conversion Speed

20ms per channel

Power Supply

DC24V+10%,100mA

Installation

Fix with M3 screw or install on DIN46277 guilder (Width: 35mm) directly

Dimension

63mmx102mmx73.3mm




4-2. Terminals

\ [ oV ] \ \ \ \ []
L [2av [ . [ \ \ \ \ |
} \ CO‘ VEOAI‘O 61\ VI‘1 A1\1 CZ‘ V|‘2 AI‘Z 63\ VI‘3 AI\3 | }
Channel Terminal name Signal name
AlO Current input
CHO VIO Voltage input
Co CHO common terminal
All Current input
CH1 VIl Voltage input
Cl1 CH1 common terminal
Al2 Current input
CH2 VI2 Voltage input
C2 CH2 common terminal
Al3 Current input
CH3 VI3 Voltage input
C3 CH3 common terminal
24V +24V power supply
- ov Common terminal of power supply

4-3. I/O address assignment

XC series expansions do not occupy I/O units; the converted value is sent to PLC register directly.

Expansion module 1 address

PID Parameters: Kp,
) PID Output PID Start/Stop Ki, Kd, Control
Channel AD Signal ) Preset Value )
Value Control Bit Range Diff, Dead
Range “Death”
0CH ID100 ID104 Y100 QD102 Kp------- QD106
ICH ID101 ID105 Y101 QD103 Ki-oooeos QD107
Kd------- QD108
2CH 1ID102 ID106 Y102 QD104 Diffeeeee QD109
3CH ID103 ID107 Y103 QD105 Death----QD110




Expansion module 2 address

PID Parameters: Kp,

. PID Output PID Start/Stop Ki, Kd, Control
Channel AD Signal ) Preset Value )
Value Control Bit Range Diff, Dead
Range “Death”
0CH 1D200 ID204 Y200 QD202 Kp------- QD206
ICH D201 D205 Y201 QD203 Ki-oooeos QD207
Kd------- QD208
2CH 1D202 1ID206 Y202 QD204 Diffoeeee- QD209
3CH 1D203 1D207 Y203 QD205 Death----QD210
Expansion module 3 address
PID Parameters: Kp,
. PID Output PID Start/Stop Ki, Kd, Control
Channel AD Signal ) Preset Value )
Value Control Bit Range Diff, Dead
Range “Death”
0CH 1ID300 ID304 Y300 QD302 Kp------- QD306
ICH D301 D305 Y301 QD303 Ki------- QD307
Kd------- QD308
2CH ID302 ID306 Y302 QD304 Diffocme QD309
3CH 1D303 1D307 Y303 QD305 Death----QD310
Expansion module 4 address
PID Parameters: Kp,
. PID Output PID Start/Stop Ki, Kd, Control
Channel AD Signal ) Preset Value )
Value Control Bit Range Diff, Dead
Range “Death”
0CH 1D400 1D404 Y400 QD402 Kp------- QD406
1CH D401 D405 Y401 QD403 Koo QD407
Kd------- QD408
2CH 1D402 ID406 Y402 QD404 Diff---—- QD409
3CH 1D403 1D407 Y403 QD405 Death----QD410
Expansion module 5 address
PID Parameters: Kp,
. PID Output PID Start/Stop Ki, Kd, Control
Channel AD Signal ) Preset Value )
Value Control Bit Range Diff, Dead
Range “Death”
0CH ID500 ID504 Y500 QD502 < QD506
ICH ID501 ID505 Y501 QD503 Ki------- QD507
2CH D502 D506 Y502 QD504 Kd------- QD308




3CH ID503 ID507 Y503 D505
Q Death----QD510
Expansion module 6 address
PID Parameters: Kp,
. PID Output PID Start/Stop Ki, Kd, Control
Channel AD Signal ) Preset Value )
Value Control Bit Range Diff, Dead
Range “Death”
0CH ID600 ID604 Y600 QD602 Kp------- QD606
ICH D601 D605 Y601 QD603 Ki--o---- QD607
Kd------- QD608
2CH D602 D606 Y602 QD604 Diff.———- QD609
3CH 1D603 ID607 Y603 QD605 Death----QD610
Expansion module 7 address
PID Parameters: Kp,
. PID Output PID Start/Stop Ki, Kd, Control
Channel AD Signal ) Preset Value )
Value Control Bit Range Diff, Dead
Range “Death”
0CH ID700 ID704 Y700 QD702 Kp------- QD706
ICH D701 D705 Y701 QD703 Ki-oooeos QD707
Kd------- QD708
2CH D702 ID706 Y702 QD704 Diff.-- QD709
3CH ID703 ID707 Y703 QD705 Death----QD710
Description:

Start signal (Y): when'Y is 0, close PID control, when Y is 1, start PID control

4-4. Working mode

There are two ways to set the working mode:

1. XCPpro software
2. FD registers of PLC

XCPpro software:
Open the XCPpro software, click configure/expansion module settings:




XCPPro

File

Edit

Search

Yiew  Online

1ern X B 5E
Sk B HHr bl 4F A

In=z

zInz Del

sDel F5 FE

| Project

Configure | Option

Window F

PLC Comm Port Settings

Security Settings
BD Settings
CAN Settings

_x; Project

=-23 pct

=

1 rade

Expansion Module Settings

MA Module Settings

Meotinn Settinns

Set the model and channel parameters in the following window. Then click write to

PLC/ok.

For software version lower than v3.3, please restart the PLC after setting.

PLCI - Medule Set

..... [

=4 PLC Corfig

| Password

----- dp PLC Serial Port

Ay CAN

----- 00 Module

EJ Motion

----- 000 MA Module

H#2 no module
#3 no module
#4 no module
#5 no module

..... "
----- ﬁ Save Hold Memo| | i #6 no module

‘. #7 no module

-~ H1 BD XC4AD : 4AD (0-10V)

FD registers:

Select Module: | XC4AD ~| | Remove Modue |
XCAAD
ADCharnel 1 [Votage =] [010v  +| Fier:
ADCharnel 2. |Votage = | [0-10v  ~| Fiter
ADCharnel 3 [Votage  +| [010V  ~| Fier
AD Channel 4:  [Votage =] [0V~ Fiter:
Read From PLC | | WiteToPLC | | Ok | | Cancel

The working mode can be voltage 0~5V, 0~10V or current 0~20mA, 4~20mA, set through FD

registers of PLC:
Module Channel’s address
0CH~3CH
Module 1 FD8250
Module 2 FD8258
Module 3 FD8266
Module 4 FD8274
Module 5 FD8282
Module 6 FD8290
Module 7 FD8298

Take module 1 as an example:

FDg250

HOOOO

I—VOCH
1CH

2CH
3CH



Note: As shown in the preceding table, every register set 4 channels mode, each register has 16

bits, from low to high, and every 4 bits set 1 channel mode.

We take module 1 as an example to show how to set:

Register FD8250:
Channel 1 Channel 0
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
00: 1/2 filter 0: voltage | 0:0~10V 00: 1/2 filter 0: voltage | 0:0~10V
01: no filter input 1:0~5V 01: no filter input 1:0~5V
10: 1/3 filter 1: current | 0:0~20mA | 10: 1/3 filter 1: current | 0:0~20mA
11: 1/4 filter input 1:4~20mA | 11: 1/4 filter input 1:4~20mA
Channel 3 Channel 2
Bitl5 Bitl4 Bitl3 Bitl2 Bitl1 Bit10 Bit9 Bit8
00: 1/2 filter 0: voltage | 0:0~10V 00: 1/2 filter 0: voltage | 0:0~10V
01: no filter input 1:0~5V 01: no filter input 1:0~5V
10: 1/3 filter 1: current | 0:0~20mA | 10: 1/3 filter 1: current | 0:0~20mA
11: 1/4 filter input 1:4~20mA | 11: 1/4 filter input 1:4~20mA
Example: If set working mode to 0~20mA, 4~20mA, 0~10V, 0~5V of module 1 channel 3,

channel 2, channel 1, channel 0, filters are all 1/2 filter, the value in FD8250 is 2301H.

4-5. Exterior connection

When make external connection, please note the following items:

® When connect external 24V power, please choose 24V power of PLC to avoid interference.

® To avoid interference, please use shield cable and single-point ground with the shield layer.
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Current input
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4-6. AD conversion diagram

The relationship between analog input and converted digital value is shown in the following chart:

0~5V analog input 0~10V analog input
+16383 +16383
o (=9
) )
3 3
0 -5 5y 0 —— 10v
analog analog
0~20mA analog input 4~20mA analog input
+16383 +16383
o, o
) 5
0 . 20mA 0 4mA —— 20mA
analog analog




4-7. Programming

Example Real-time read the 4 channels data (take expansion 1 as an example)

M8000

} } } MOV ID100 DO

MOV 1ID101 D1

MOV ID102 D2

1 T [ T

} MOV ID103 D3

Explanation:

M&8000 is always ON coil, it is ON when PLC is running.
Send channel 0 data to PLC register DO,

Send channel 1 data to PLC register D1,

Send channel 2 data to PLC register D2,

Send channel 3 data to PLC register D3.



|:- 5. Analog output module XC-E4DA(-H)

5-1. Specification

XC-E4DA and XC-E4DA-H transform 12 bits digital value to current or voltage output.

]
lelelelelee b
‘@ @H@ @ﬂ@ BlE ® 12 bits high precision analog
T B output
® 4 channels analog output: voltage
0~5V, 0~10V; current 0~20mA,
L 4~20mA
XC-E4DA ..
o o ® As special function module of
XC, 7 modules could be
connected to PLC.
S 7 ® XC-E4DA-H: the power of
H@H@H@ @H@‘ @ analog and digital part is
- @@@@@@— isolation. Current output is
lg draw-off current.

Items Voltage output Current output

Analog output range | DC0O~5V, 0~10V DC0~20mA, 4~20mA
(external load resistor 1is | (external load resistor is less than 500
2KQ~1MQ) Q)

Digital input range 12 bits binary data

Distinguish Ratio 1/4096(12Bit); the converted data is stored into PLC with the format of
HEX

Integrate precision 0.8%

Convert speed 3ms per channel

Power for analog | DC 24V+£10%, 100mA

using

Install format Can be fixed with M3 screws or directly installed on orbit of

DIN46277 (width: 35mm)

Exterior size 63mmx102mmx73.3mm




5-2. Terminals

} ‘ 24\\/ o‘v. \ — \ c? v‘ovo\O .\ 01‘ v<‘)1 AO‘1 [ }
\ \ \ [ C2 [ A02 [ €3 [ A03 [ |
[ 1 \ \ [ Vo2 | [ V03| |
Channel | Terminal name Signal name
AO0 Current output
CHO VOO Voltage output
Co CHO common terminal
AOl Current output
CH1 VOl Voltage output
Cl1 CH1 common terminal
AO2 Current output
CH2 VO2 Voltage output
C2 CH2 common terminal
AO3 Current output
CH3 VO3 Voltage output
C3 CH3 common terminal
24V +24V power supply
- ov Common terminal of power supply

5-3. 1I/0 address assignment

XC series analog module does not occupy I/O space; the converted data is directly transferred into
PLC register. The PLC register corresponding to the channels are shown as the following:

Channel Module 1 Module 2 Module 3 Module 4 Module 5 Module 6 Module 7

0CH QD100 QD200 QD300 QD400 QD500 QD600 QD700
1CH QD101 QD201 QD301 QD401 QD501 QD601 QD701
2CH QD102 QD202 QD302 QD402 QD502 QD602 QD702

3CH QD103 QD203 QD303 QD403 QD503 QD603 QD703




5-4. Working mode

There are two ways to set the working mode:

1. XCPpro software
2. FD registers of PLC

XCPpro software:

Open the XCPpro software, click configure/expansion module settings:

File Edit Search View Online | Configure | Option  Window F

el X =2 @G

PLC Comm Port Settings
Security Settings

‘.__}‘H' LL'"'ll }HI' HE‘QH _I I_ _M_ BD Settings
Inz sIns Del =Del ;
: CAN Settings
| Project | - -
F3 Project | Expansion Module Settings
=23 pc1 MA Module Settings

=Y Cade

Meotinn Settinns

Set the model and channel parameters in the following window. Then click write to

PLC/ok.

For software version lower than v3.3, please restart the PLC after setting.

PLC1 - Medule Set

=24 PLC Corfig ~#1 BD XC4DA : 4 channel D
----- [ Password #2no module
----- & PLC Seral Port - #3 no module
--80] BD i #4 no module
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----- 0 Module ‘.. #7 no module
{rey] 140
----- oo MA Module
ﬂj Motion
. i |

Select Module: | XC4DA ~ | | Remove Moduie |

ACADA

DACharnel 1: [Voltage v/ [010v  ~+]

DAChannel 1: [Voltage  ~|[0-10v |

DAChanne! 1: |Votage v/ [0-10v  +|

DAChannel 1:  |Voltage  ~| [010v  ~|

Read From PLC | | Wite ToPLC | | 0K | | Cancel




FD register
The module has two modes for choice: voltage 0~5V, 0~10V, current 0~20mA, 4~20mA. The
modes can be set through FD register of PLC.

Module Channel address
0CH~3CH
Module 1 D8250
Module 2 D8258
Module 3 D8266
Module 4 D8274
Module 5 D8282
Module 6 D8290
Module 7 D8298

Take expansion 1 as an example:

FDg250

HOOOO

L —»ocH
ICH

2CH
3CH

Every 4 bits of the register define the working mode of one channel. Every register set 4 channels

modes.

Take module 1 as an example:

Register FD8250:
Channel 1 Channel 0
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
0:Voltage | 0:0~10V 0: Voltage | 0:0~10V
output 1:0~5V output 1:0~5V
] l:current | 0:0~20mA 1:Current | 0:0~20mA
output 1:4~20mA output 1:4~20mA
Channel 3 Channel 2
Bitl5 Bit14 Bitl3 Bitl2 Bitl1 Bit10 Bit9 Bit8
0: Voltage | 0:0~10V 0: Voltage | 0:0~10V
output 1:0~5V output 1:0~5V
) 1: current | 0:0~20mA I: current | 0:0~20mA
output 1:4~20mA output 1:4~20mA

5-5. Exterior connection

When make exterior connection, please see the following items:
When XC-E4DA connects external +24V power, please use the 24V power of PLC to avoid

interference.

The current output of XC-E4DA needs 24V power supply, the module control the circuit

current according to QD value, the module cannot produce current by itself.

The current output of XC-E4DA-H doesn’t need 24V power supply, the module control the

circuit current according to QD value, the output current is draw-off mode.

To avoid interference, please use shield cable and single point ground with the shield layer.




Voltage output

24v + |+
oV sls sl s d . e | C2 | A02Z | ©3 | A03 | b
S>> S| > \ [ e [ e [ vo2 | e [ VO3 | |

SBIISBlSl G

@)
&
D

O
ICPICRIGR! (CRIGR] KR ]

@) &) @) @)@ [p| C —
DD DDl

\ [OV | » [ 00 | ¢ [ Aot

1®

\ [ A |
gL [24av] e [ e [voo [ e [VOT | | P Sé 8%
= 4
Current output
24v|ov| x -
s 3 b} e | e [ C2 [ AOZ | €3 | A3 | |b
< < < D e [ V02 [ e [ VO3 ]

BRIl
Gl GBI (CB) B €

@)
&
&

O
B R IE e

AO1+
N

Fa
&
&

SIS GRIICRI G O

1G]

[ OV [ e [ co | A0 [ C1 [ A0l |
[ T24v] e | e [ voo | e [ vol | b
g 9 g &
< < < <
Note:
1. XC-E4DA current output needs external 24V power supply.
> A0
external = -
expansion
power
module
supply =
o AD+

current in - cwrrent out

external device




2. XC-E4DA-H current output wiring:
1

AO_+

R<500Q

5-6. DA convert chart

The relationship between digital input and corresponding analog output is showed in the following

chart:
0~5V analog output 0~10V analog output
Sv [ ,
i 10v
2 !
S i o
—_ I =)
) i il
@ | o
: o
0 ——— +4095 0 ——— +4095
digital digital
0~20mA analog output 4~20mA analog output
20mA . 20mA
i o
1 =)
o | =
B | 2
g a
| 4mA
0 > +4095 0 . 1409
digital digital

When the digital data exceed 4095, D/A analog output data will keep 5V, 10V or 20mA.



5-7. Programming

Exampl

MS8000
A

e Real-time write data into 4 channels.

[

mov | 1o | qoioo |
mov | it | qoior |
Mmov | b | qoion |
Mmov | b3 | qoios |

END

Write data of D10 to channel 0

Write data of D11 to channel 1

Write data of D12 to channel 2

Write data of D13 to channel 3



6. Analog output module XC-E2DA(-H)

6-1. Specifications

XC-E2DA and XC-E2DA-H transform 12 bits digital value to current or voltage output.

O

*@uuuuuu

@@@U B

e [ CO [ AO0 ]

°

[_Aot

\24v\ - [« Tvoo [ e T VoI ]

A0 PR (@)
XC-E2DA

AT

e 0o 0000 005

Wﬂﬂﬂﬂﬂ

@)

12 bits high precision analog
output

2 channels voltage (0~5V/0
~10V), current (0~20mA/4
~20 mA) output for choice.
As special function module
of XC
modules can be connected to
the PLC.

XC-E2DA-H: the power of
digital and analog part has

series, up to 7

isolation. The current output
is draw-off current.

O

Items Voltage output Current output

Analog output DCOto5V,0to 10V DCO to 20mA, 4 to 20mA
(external load resistor | (external load resistor is less
2KQ~1MQ) than 500Q)

Digital input 12 bits

Resolution 1/4095(12 bit); the cover data is stored into PLC in the
form of Hex

General precision 1%

Conversion speed

3ms per channel

Isolation

DC/AC convert, optical-coupling isolate

Power supply for analog using

DC24V+10%,100mA

Installation

leader directly

Fix with M3 screws or install on DIN46277 (width: 35)

Dimension

63mmx102mmx73.3mm




6-2. Terminals

\ [ oV | [ GO [ AOO [ C1 [ AT [ |
L [2av [ . [ [ Voo [ . [ VOT ] |
\ \ \ \ \ \ \ [ ]
L] \ \ \ \ \ \ |
Channel | Terminal name Signal name
AO0 Current output
CHO VOO Voltage output
Co CHO common terminal
AOl Current output
CHI VOl Voltage output
Cl1 CH1 common terminal
24V +24V power supply
- ov Common terminal of power supply

6-3. 1/0 address assignment

XC series analog modules don’t occupy I/O units, the converted value is sent to PLC register
directly.
The PLC registers are shown as the following:

Channel Module 1 | Module 2 | Module 3 | Module 4 | Module 5 | Module 6 | Module 7

0CH QD100 | QD200 | QD300 | QD400 | QD500 | QD600 | QD700

1CH QD101 QD201 QD301 QD401 QD501 QD601 QD701

6-4. Working mode

There are two ways to set the working mode:
1. XCPpro software
2. FD registers of PLC

XCPpro software:
Open the XCPpro software, click configure/expansion module settings:




XCPPro
File  Edit

1 H X B85 B
A =g HHE Y —II— —M—

Inz zInz Del

Search

Yiew

zlel

Online

| Project

Configure | Option

Window
PLC Comm Port Settings
Security Settings

BD Settings

CAN Settings

[ Project
=-33 PLC1

|'_‘| I rade

Expansion Module Settings

MA Module Settings
Motion Setinns

Set the model and channel parameters in the following window. Then click write to

PLC/ok.

For software version lower than v3.3, please restart the PLC after setting.

PLC1 - Module Set

B-ZF PLC Config

{rg] 1/O

ﬂ] Motion

1 [ I

----- [ Password

----- 00 MA Module

#2 no module
o #3 no module
H4 no module
----- H5 no module

--B0] BD :
citd CAN
----- Save Hold Memo| | - #6 no module

. #7 no module

- #1 BD XC-2DA : 2 channel D

v] [ Remowve Module ]

Select Module: [ XC-2DA

XC2DA

DAChannel 1: [Voltage  ~| [0-10v  ~|
DAChannel 1: [Vohage  ~|[0-10v  +|

Read From PLC | | Wite To PLC |

[

oK

] I Cancel

FD registers:

The module output has voltage 0 ~ 5V, 0 ~ 10V, current 0 ~ 20mA, 4 ~ 20mA, set the modes
through the PLC internal special FLASH registers FD.

Module Channels No.
0CH to ICH
Module 1 D8250
Module 2 D8254
Module 3 D8258
Module 4 D8262
Module 5 D8264
Module 6 D8268
Module 7 D8272

Take module 1 as an example:

FD8250H 00 ({
0CH

1CH

Note: As shown in the preceding table, each register set 2 channels mode, each register has 16 bits,




from low bit to high bit, every 4 bits set 1 channel mode.

Take the first module as an example:

Register FD8250:
Channel 1 Channel 0
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
O:voltage | 0:0 ~10V O:voltage | 0:0 ~10V
output 1:0~5V output 1:0~5V
) l:current | 0:0~20mA ) l:current | 0:0~20mA
output 1:4~20mA output 1:4~20mA

6-5. External connection

When make external connection, please note the following items:
e When connect to external +24V power supply, please use 24V power supply of PLC to avoid

interference.

e To avoid interference, please use shield cable, and single-point ground with the shield layer.

e For XC-E2DA, the 0 ~20 mA /4 ~ 20mA current output need external 24V power supply. The
module doesn’t generate current but adjust the circuit current according to the QD value.

e For XC-E2DA-H, the 0 ~20 mA /4 ~ 20mA current output doesn’t need external 24V power
supply. The module adjusts the circuit current according to the QD value. The output current

is draw-off current.

Note:

1. XC-E2DA current output is sink current, it needs external 24V power supply. The wiring

diagram:

external =
power
supply =

24

AD-

module

AD+

current in - cwrrent out

external device

expansion

2. XC-E2DA-H current output is draw-off current, it doesn’t need external 24V power

supply. The wiring diagram:




AO_+

R<500Q

6-6. DA conversion diagram

The relationship between digital input value and analog output value is shown as below:
When the input value is larger than 4095, D/A converted analog value will remain 5V, 10V or
20mA.

0~5V analog output 0~10V analog output
Sv [ .
; 10v
2 !
2, i g
o i 2
02 : 5
: 0Q
0 14095 0 - +4095
digital digital
0~20mA analog output 4~20mA analog output
20mA 20mA
o
8
5 S
o o
2
4mA
0 ———— +4095 0 ——— 4095
digital digital




6-7. Programming

Real-time write data to 2 channels

M8000
—

MOV

D10

QD100

4{ MOV ‘ D11 ‘QDlOl‘

END

Write the value of D10 to channel 0

Write the value of D11 to channel 1



7. Pt100 temperature control module XC-E6PT(-P)

7-1. Specification

XC-E6PT can collect the temperature signal from PT100 sensor. It doesn’t have PID function.

XC-E6PT-P can collect the temperature signal from PT100 sensor, it has PID function.

measurement range

O
glololelee
‘ @|@D||ED| @D @7@ ® Platinum thermal resistance input,
q 2Ltvo\v . CO\MO Y0 CO\WH CO\MZVZ :\ Vi Pt100
® (6 channels input, 6 channels output
.. ® 2 groups PID parameters (every 3
. channels use one group of PID
XC—E(:;RTE .. parameters)
. .. ® 1mA constant current output, will
- not be affected by the exterior
environment
F e R T P ® Resolution is 0.1°C
@|E@||ED||ED @ﬂ@ ® As the special function module of
XC, 7 modules can be connected
Blelelelee,
O
Item Content
Analog input signal Pt100 platinum thermal-resistance
Temperature -100°C~500C

Digital output bound -1000~3500, 16 bits with sign bit, binary
Control precision +0.5C

Resolution 0.1C

Integrate precision 1% (relative max value)

Conversion speed

20ms per channels

Analog power

DC24V+10%, 50mA

Installation format

Fixed with M3 screws or directly installed on orbit of DIN46277
(Width: 35mm)

Dimension

63mmx102mmx73.3mm

Note:

1. Without signal input, the channel data will be 3500
2. Connect to Pt100 platinum thermal resistance according to actual requirements




7-2. Terminals

\ | ov [ coMo | comi] com2 | Y3 | Y5 | |
L [ 2av ] . [ YO [ vyt [ Y2 | Y4 ] |
\ [ AO [ A [ A2 [ A3 [ A4 T A5 [ ]
C[co [c¢t [c2 [ [ ¢4 [ ¢C5 | |
Channel Terminal name Signal name
CHO A0 O0CH PT100 input
Co 0CH common terminal of PT100 input
CH1 Al 1CH PT100 input
Cl1 1CH common terminal of PT100 input
CH2 A2 2CH PT100 input
C2 2CH common terminal of PT100 input
CH3 A3 3CH PT100 input
C3 3CH common terminal of PT100 input
CH4 A4 4CH PT100 input
C4 4CH common terminal of PT100 input
CHS5 AS 5CH PT100 input
Cs 5CH common terminal of PT100 input
- YO Channel 0 output
Y1 Channel 1 output
Y2 Channel 2 output
Y3 Channel 3 output
Y4 Channel 4 output
Y5 Channel 5 output
COMO Common terminal of output
COM1 Common terminal of output
COM2 Common terminal of output
- 24V +24V power supply
ov Common terminal of power supply

7-3. 1/0 address assignment

XC series analog modules don’t occupy I/O units; the converted data is directly transferred into
PLC register.
The PLC registers are shown as the following:



Module 1 address:
Real-time Set PID start/stop PID of first 3 PID of last 3
Channel .
temperature | temperature bit channels channels
0CH ID100 QD100 Y100
1CH ID101 QD101 Y101 Kp---QD106 Kp--—-QD110
2CH D102 QD102 Y102 Ki----- QD107 Ki----- QD111
3CH ID103 QD103 Y103 Kd-----QD108 Kd-----QD112
ACH D104 QD104 Y104 Diff---QD109 | Diff---QD113
S5CH ID105 QD105 Y105
Module 2 address:
Real-time Set PID start/stop PID of first 3 PID of last 3
Channel .
temperature | temperature bit channels channels
0CH D200 QD200 Y200
1CH 1D201 QD201 Y201 Kp----QD206 Kp----QD210
2CH 1D202 QD202 Y202 Ki----- QD207 Ki----- QD211
3CH ID203 QD203 Y203 Kd-----QD208 Kd-----QD212
ACH D204 QD204 Y204 Diff---QD209 | Diff--QD213
S5CH D205 QD205 Y205
Module 3 address:
Real-time Set PID start/stop PID of first 3 PID of last 3
Channel .
temperature | temperature bit channels channels
0CH 1ID300 QD300 Y300
1ICH ID301 QD301 Y301 Kp-----QD306 Kp--—-QD310
2CH ID302 QD302 Y302 Ki-----QD307 Ki-----QD311
3CH ID303 QD303 Y303 Kd-----QD308 Kd-----QD312
ACH D304 QD304 Y304 Diff---QD309 | Diff---QD313
S5CH ID305 QD305 Y305
Module 4 address:
Real-time Set PID start/stop PID of first 3 PID of last 3
Channel .
temperature | temperature bit channels channels
0CH 1D400 QD400 Y400 Kp-----QD406 Kp--—-QDA410
ICH ID401 QD401 Y401 Ki----- QD407 Ki-mmm- QD411
2CH ID402 QD402 Y402 Kd-----QD408 Kd-----QD412
3CH D403 QD403 Y403 Diff-—QDA409 [  Diff-—-QD413




4CH 1D404 QD404 Y404
5CH 1D405 QD405 Y405
Module 5 address:
Channel Real-time Set PID start/stop PID of the first 3 | PID of the last 3
temperature | temperature bit channels channels
0CH 1ID500 QD500 Y500
1CH ID501 QD501 Y501 Kp-----QD506 Kp-----QD510
2CH ID502 QD502 Y502 Ki-----QD507 Ki-----QD511
3CH ID503 QD503 Y503 Kd-----QD508 Kd-----QD512
4CH D504 QD504 Y504 Dif—QD509 [  Diff-—-QD513
5CH ID505 QD505 Y505
Module 6 address:
Channel Real-time Set PID start/stop PID of the first 3 | PID of the last 3
temperature | temperature bit channels channels
0CH 1ID600 QD600 Y600
1CH 1D601 QD601 Y601 Kp---—-QD606 Kp---—-QD610
2CH 1ID602 QD602 Y602 Ki-----QD607 Ki-----QD611
3CH ID603 QD603 Y603 Kd-----QD603 Kd-----QD612
4CH D604 QD604 Y604 Diff---QD609 | Diff---QD613
5CH ID605 QD605 Y605
Module 7 address:
Channel Real-time Set PID start/stop PID of the first 3 | PID of the last 3
temperature | temperature channels channels
0CH 1ID700 QD700 Y700
1CH ID701 QD701 Y701 Kp-----QD706 Kp-----QD710
2CH ID702 QD702 Y702 Ki-----QD707 Ki-----QD711
3CH ID703 QD703 Y703 Kd-----QD708 Kd-----QD712
4CH D704 QD704 Y704 Dift—QD709 [  Diff-—-QD713
5CH ID705 QD705 Y705

Start signal (Y): When Y is 0, close PID control; when Y is 1, start PID control




7-4. Working mode

There are two ways to set the working mode:
1. XCPpro software
2. FD registers of PLC

XCPpro software:
Open the XCPpro software, click configure/expansion module settings:

File Edit Search View Online | Configure | Option  Window F

|j @ H x @ I_Jﬂ% PLC Comm Port Settings

Security Settings

E3F el HHE IR A E A BD Settings

Inz zInz Del =Del F& F&

CAN Settings
| Project [ . -
£ ; | Expansion Module Settings
,_g; Project :
E|,__|‘E-:| PLC1 MA Module Settings
2. Code Motinn Settinns

Set the model and channel parameters in the following window. Then click write to
PLC/ok.
For software version lower than v3.3, please restart the PLC after setting.

PLC1 - Module Set

=-23 PLC Config -~ #1 BD XC-B6PT-P : Rangei-10 :
""" [ Password #Zm: module e Modtie: [XC_BPT_P v] [ Bemove Mokl l
----- @ PLC Serial Port #3 no module XC-EPT-P
E ED i~ H4 no module
it CAN - #5 no module
Channel 1:  Fitter: 1/2Filt - Control Cycle:
----- Save Hold Memo) #Eno module sk i % it
----- il Module “: B moe: Channel 2. Fiter: | 1/2Fier v | Control Cycle:
@J 150
----- bl MA Module Channel 3. Fitter: 142Fiker ~|  Control Cycle:
M Motion
Channel 4:  Fitter: 1/ 2Filter - Control Cycle:
Charnel 5. Filter: 1/2Fitter - Caontrol Cycle:
Channel & Fitter: 1/ 2Filter - Cantrol Cycle:
P e | T — L
Read From PLC | | wite ToPLC | [ ok | |

g 2 B 8] [B] [B] &
g
4 4 4 4 4 4

FD registers:
Set the filter and control cycle through FD registers of PLC.



Module channel address
0CH~3CH 4CH~5CH
Module 1 FD8250 FD8251 low byte
Module 2 FD8258 FD8259 low byte
Module 3 FD8266 FD8267 low byte
Module 4 FD8274 FD8275 low byte
Module 5 FD8282 FD8283 low byte
Module 6 FD8290 FD8291 low byte
Module 7 FD8298 FD8299 low byte

Take module 1 as an example:

FD8250 HO OO0 O
L —»ocH
ICH
CH
3CH
FD8251 HOO0O0O
L—s4ch
SCH

Each FD register can set 4 channels parameters. Every 4 bits of the FD register can set one

channel parameters.

Take module 1 as an example:

Register FD8250:
Channel 2 Channel 1
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
00: 1/2 filter 00: 1/2 filter
- 0:2s - 0:2s
01: no filter 01: no filter
10: 1/3 filter 10: 1/3 filter
- 1: 20s - 1: 20s
11: 1/4 filter 11: 1/4 filter
Channel 4 Channel 3
Bitl5 Bitl4 Bitl3 Bitl2 Bitll Bitl0 Bit9 Bit8
00: 1/2 filter 00: 1/2 filter
- 0:2s - 0:2s
01: no filter 01: no filter
10: 1/3 filter 10: 1/3 filter
- 1: 20s - 1: 20s
11: 1/4 filter 11: 1/4 filter
Register FD8251:
Channel 5 Channel 4
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
00: 1/2 filter 00: 1/2 filter
- 0:2s - 0:2s
01: no filter 01: no filter
10: 1/3 filter 10: 1/3 filter
- 1: 20s - 1: 20s
11: 1/4 filter 11: 1/4 filter
Note:

1. When the product is out of factory, the default value is 0, the filter format is 1/2 filter.

2. Each channel parameters include filter mode and control cycle.



3. Control cycle: in the control cycle, PID function controls the temperature according to the

duty ratio which calculates through PID output value.

7-5. Exterior connection

About the external wiring, please see the following items:

® When connect +24V power, please use 24V power on PLC main unit to avoid interference.

® To avoid interference, please use shield cable to ground.

Input connection:

®
&
&
=
&

&S
55
&
&
5
&
®

PT100
PT100
PT100
PT100
PT100
PT100

Output connection:
®  Output terminals: transistor output terminal please choose DC 5V~30V power supply.

® (Circuit insulation
PLC interior circuit and output transistor is optical insulation. Each public module is also
separated.

® Response time
The time is less than 0.2ms from PLC driving (or cut) optical coupling device to transistor
ON/OFF.

®  Output current
Each point current is 0.15A to avoid over-heat.

®  Open circuit leakage current
Below 0.1mA



Heating unit

SSR
&K < & [ v 18] pes-a0v
coMo gE
PT100 input features:
A
3500 r-------mmmmmmmmmmm :
Digital |
output i
| 0 : >
-100 ! ——350°C
] Temperature
-1000 input

AC Power



7-6. Programming

Example 1: Module 1, PID control for CHO

MS8000

—H——{ MOV \ K800 \ QD100

END

—{ wmov | k30 | qpios |
—{ Mov | ks | Qo7 |
— Mov | kso | Qpiog |
— Mov | Ki50 | QD109 |

Set channel 0 temperature to 800 (80 °C)

Set channel 0 parameter Kp to 30

Set channel 0 parameter Ki to 5

Set channel 0 parameter Kd to 500

Set channel 0 parameter Diff to 150
(PID control range is 650~950)

Start/stop channel 0 PID control



Example 2: XC-E6PT-P module 1, read the temperature of CHO and CHI then send to PLC

register DO and D1, PID control for CHO.

Send temperature of CHO and CH1 to D0 and D1

MO

||

M&000
] MOV 1D100 DO
MOV ID101 D1
Set value
M8002
{1 MOV K500 QD100

Y100: PID start/stop bit

I

M&002

Set PID parameters

Y100

|1
T

MOV K100 | QD106
MOV K20 | QD107
MOV K100 | QD108
MOV K100 | QD109

END




8. K type thermocouple temperature control module XC-E6TC(-P)

8-1. Specification

XC-E6TC can collect the temperature but don’t have PID function.
XC-E6TC-P can collect the temperature and have PID function.

=
uuuuu@ ’

aleleldlelelE)

\ov\como\cow\comz\ 3| Y5 |
[2av [ » vo [ vi [ v2 [ va | p

—

= (]
XC-E6TC-P

AT

[_TCO+ | TCi+ | TC2+ | TC3+ | 1G4+ | TG+ | |
[ TC0- [ Toi- | T62- | T63- [ TG4~ | TC5- |

O&)EEIRIRIE)
ipisjoliiolol
D

1)

™

® K type thermocouple sensor signal
input

® 6 channels input

® 2 groups PID parameters (every 3

channels have one group PID
parameters)
® Built-in cold-terminal compensation

circuit
® Resolution is 0.1°C
® As special function module of XC , up

to 7 modules can be connected to PLC

Items Content
Analog input signal K type thermocouple
Temperature measurement range | 0°C~1000°C
Digital output range 0~10000, 16 bits with sign bit, binary
Control precision +0.5C
Resolution 0.1C

Integrate precision

1% (relative max value)

Conversion speed

20ms per channel

Analog power

DC24V+10%, 50mA

Install format

Fixed with M3 screws or directly installed on orbit of
DIN46277 (Width: 35mm)

Dimension

63mmx102mmx73.3mm

Note:

1. Ifno signal input, the channel data is 0

2. According to the actual requirement, connect to K type thermocouple

3. The cover of device which installs thermocouple should be connected to the ground.




8-2. Terminals

\ | ov [ coMo | comi] com2 | Y3 | Y5 | |
[ 24V | . [ YO | YT | Y2 | Y& | |
\ [ TCO+ | TCi+ | TC2+ | TC3+ | TCA+ | TC5+ | |
[ [ TCO- | TC1- | TC2- | TC3— | TCA- | TC5- | \

Channel Terminal name Signal name
CHO TCO+ OCH thermocouple input +

TCO- OCH thermocouple input -
CHI1 TCI1+ 1CH thermocouple input +

TCI- 1CH thermocouple input -
CH2 TC2+ 2CH thermocouple input +

TC2- 2CH thermocouple input -
CH3 TC3+ 3CH thermocouple input +

TC3- 3CH thermocouple input -
CH4 TC4+ 4CH thermocouple input +

TC4- 4CH thermocouple input -
CHS TC5+ 5CH thermocouple input +

TC5- 5CH thermocouple input -
CHO YO OCH output

COMO OCH common terminal of output
CHI1 Y1 1CH output

COM1 1CH common terminal of output
CH2 Y2 2CH output

COM2 2CH common terminal of output
CH3 Y3 3CH output

COoM3 3CH common terminal of output
CH4 Y4 4CH output

COM4 4CH common terminal of output
CHS5 Y5 5CH output

COM5 5CH common terminal of output
- 24V +24V power supply

ov Common terminal of power supply




8-3. I/0 address assignment

XC series analog modules don’t occupy I/O units, the converted data is directly transferred into

PLC register. The register address:

Module 1:
Ch i Real-time Set PID start/stop | PID of the first 3 [ PID of the last 3
anne
temperature | temperature bit channels channels
0CH 1ID100 QD100 Y100
1CH ID101 QD101 Y101 Kp-----QD106 Kp-----QD110
2CH D102 QD102 Y102 Ki-----QD107 Ki-—--QD1II
Kd-----QD108 Kd-----QD112
3CH ID103 QD103 Y103 Diff—-QD109 Diff—-QD113
4CH ID104 QD104 Y104
SCH ID105 QD105 Y105
Module 2:
Ch i Real-time Set PID start/stop | PID of the first 3 [ PID of the last 3
anne
temperature | temperature bit channels channels
0CH D200 QD200 Y200
1CH ID201 QD201 Y201 Kp-----QD206 Kp-----QD210
2CH D202 QD202 Y202 Ki-----QD207 Ki-—--QD211
Kd-----QD208 Kd----QD212
3CH D203 QD203 Y203 Diff--QD209 Diff-—-QD213
4CH 1ID204 QD204 Y204
S5CH D205 QD205 Y205
Module 3:
Ch i Real-time Set PID start/stop | PID of'the first 3 | PID of the last 3
anne
temperature | temperature bit channels channels
0CH 1ID300 QD300 Y300
1CH ID301 QD301 Y301 Kp-----QD306 Kp-----QD310
2CH D302 QD302 Y302 Ki—--QD307 | Ki-—--QD31I
Kd-----QD308 Kd-----QD312
3CH 1D303 QD303 Y303 Diff---QD309 Diff—-QD313
4CH ID304 QD304 Y304
S5CH ID305 QD305 Y305




Module 4:

Ch i Real-time Set PID start/stop | PID of the first 3 [ PID of the last 3
anne
temperature | temperature bit channels channels
0CH 1D400 QD400 Y400
1CH D401 QD401 Y401 Kp-----QD406 Kp-----QD410
2CH D402 QD402 Y402 Ki-----QD407 Ki-—--QD41l
Kd-----QD408 Kd-----QD412
3CH D403 QD403 Y403 Diff-—-QD409 Diff—-QD413
4CH 1D404 QD404 Y404
S5CH 1D405 QD405 Y405
Module 5:
Ch i Real-time Set PID start/stop | PID of the first 3 [ PID of the last 3
nn
anne temperature | temperature bit channels channels
0CH ID500 QD500 Y500
1CH ID501 QD501 Y501 Kp-----QD506 Kp-----QD510
2CH D502 QD502 Y502 Ki----QD307 | Ki-——--QD5 1
Kd-----QD508 Kd-----QD512
3CH ID503 QD503 Y503 Diff—-QD509 Diff-—-QD513
4CH ID504 QD504 Y504
SCH ID505 QD505 Y505
Module 6:
Channel Real-time Set PID start/stop | PID of'the first3 | PID of the last 3
temperature | temperature bit channels channels
0CH 1ID600 QD600 Y600
1CH D601 QD601 Y601 Kp-----QD606 Kp-----QD610
2CH D602 QD602 Y602 Ki----QD607 | Ki-—---QD6I1
Kd-----QD608 Kd-----QD612
3CH 1D603 QD603 Y603 Diff---QD609 Diff—-QD613
4CH ID604 QD604 Y604
S5CH 1ID605 QD605 Y605




Module 7:

Real-time Set .. | PID of the first 3 | PID of the last 3
Channel PID start/stop bit
temperature | temperature channels channels
0CH 1ID700 QD700 Y700
ICH ID701 QD701 Y701 Kp-----QD706 Kp-----QD710
2CH D702 QD702 Y702 Ki-----QD707 | Ki-—---QD711
Kd-----QD708 Kd-----QD712
3CH ID703 QD703 Y703 Diff—-QD709 Diff—-QD713
4CH ID704 QD704 Y704
S5CH ID705 QD705 Y705
Description:

Start signal (Y): When Y is 0, close PID control; when Y is 1, start PID control.

8-4. Working mode

There are two ways to set the working mode:
1. XCPpro software
2. FD registers of PLC

XCPpro software:
Open the XCPpro software, click configure/expansion module settings:

File Edit Search View Online | Configure | Option  Window F

j '#EL:’ H x ggg |_JE% PLCC.crmmI.JDrtSettings

Security Settings

E3F fi=al HHF HRAY % I— M— BD Settings

Inz zInz Del =Del

CAN Settings
| Project | - _
3 Project | Expansion Module Settings
[2) Proje
'-"—:_"I PLC1 MA Module Settings

&0 rade Meotinn Settinns

Set the model and channel parameters in the following window. Then click write to
PLC/ok.
For software version lower than v3.3, please restart the PLC after setting.




PLCI - Module Set

=24 PLC Corfig
- Password

I Module

~1en] 140

- MA Module
EJ Motion

..

@ PLC Serial Port

--|po| BD
LA CAN
g4 Save Hold Memao

- H1 BD XCBTC-P : 6 channel

#2 no module
#3 no module
i #4 no module
#5 no module
#6 no module
‘... #7 no module

Select Module: [ XCSTCF ~ | [ Remove Module |
HCETCP
Channel 1:  Filter: Control Cycle:
Channel 2:  Filter: Control Cycle:
Channel 3:  Filter: Control Cycle:
Channel 4:  Filter: Caontrol Cycle:
Channel 5:  Fitter: Control Cycle:
Channel 6: Fiter:  [1/2Fiter  w|  Control Cycle:
Read Fom PLC | | WiteToPIC | | 0K | | Cancd

FD registers:

Set the filter time and control cycle through FD registers of PLC:

Module Channel address
0CH~3CH
Module 1 FD8250 FD8251 Low byte
Module 2 FD8258 FD8259 Low byte
Module 3 FD8266 FD8267 Low byte
Module 4 FD8274 FD8275 Low byte
Module 5 FD8282 FD8283 Low byte
Module 6 FD8290 FD8291 Low byte
Module 7 FD8298 FD8299 Low byte

Take module 1 as an example:

FD8250 HOOOO
I—VOCH
1CH
2CH
3CH
FD8251 HOOOO

|—>4CH
5CH

Every 4 bits of the register define one channel working mode. Each bit definition is shown in the

following table:

Take module 1 as an example

Register FD8250:




Channel 1 Channel 0
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
00: 1/2 filter 0: 2s 00: 1/2 filter :2s
01: no filter ) 01: no filter )
10: 1/3 filter 10: 1/3 filter
11: 1/4 filter ] B20s 0 1 filker ] 208
Channel 3 Channel 2
Bitl5 Bit14 Bit13 Bit12 Bitl1 Bit10 Bit9 Bit8
00: 1/2 filter 0: 2s 00: 1/2 filter :2s
01: no filter ) 01: no filter )
10: 1/3 filter 10: 1/3 filter
11: 1/4 filter ] 2081 4 fiker ] 208
Register FD8251:
Channel 5 Channel 4
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
00: 1/2 filter 0: 2s 00: 1/2 filter :2s
01: no filter ) 01: no filter )
10: 1/3 filter 10: 1/3 filter
- 1: 20s - :20s

11: 1/4 filter

11: 1/4 filter

Note:

When the product is out of factory, the default value is 0, the filter format is 1/2 filter.

Each channel parameters include filter mode and control cycle.

Control cycle: in the control cycle, PID function controls the temperature according to the

duty ratio which calculates through PID output value.

8-5. Exterior connection

About the exterior connection, please pay attention to the following items:

® When connect to-+ 24V power, please use the 24V power supply of PLC to avoid

interference.

® To avoid interference, shielding measure is necessary for signal cables.




Input connection:

d [ TCO+ | TCi+ | TC2+ | TG3+ | TG4+ | TC5+ | |

U

[ ] TCO- ] TC1- [ TC2- [ TC3- | TC4~ | TC5- |

@

B

B

b

BIEE

G (G

cB

GB

CB) (B

Output circuit:

®  Output terminal

For transistor output terminals, please use DC5V~30V power supply.

® (Circuit insulation

PLC internal circuit and output transistor is optical insulation with optical coupling device.

Each public module is separate.

® Response time

The time is less than 0.2ms from PLC driving (or cut) optical coupling circuit to transistor

ON/OFF.
®  Output circuit

Each point current is 0.15A to avoid over-heating.

®  Open circuit leak current
Below 0.1mA.

;KEK i e

[ vo [@F——

AC power supply

Heating unit

SSR

T
_—DC5~30V




8-6. Programming

Example: programming for the first channel.

MS8000
R

MO

% MOV \ K800 \

%

QD100 |
Mov | ka0 | opios |
wmov | K5 | Qpior |
Mov | Ksw | Qpios |
Mov | Kiso | Qpios |

Y100
FEND

Set channel 0 value to 800 (80°C)

Set channel 0 parameter Kp to 30

Set channel 0 parameter Ki to 5

Set channel 0 parameter Kd to 500

Set channel 0 parameter Diff to 150

Start / stop channel 0 PID



|:- 9. Thermocouple temperature control module XC-E6TCA-P I

9-1. Specifications

XC-E6TCA-P (V4) and higher version has better noise immunity ability. XC-E6TCA-P is
temperature control module. As the expansion module of PLC, it has 6 channels temperature

signal input and support various types thermocouple. Each channel can auto-tune PID parameters

and communicate with PLC. So based on this module, you can build your temperature control

system with PLC, LCD screen and computer.
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®  Support various types of thermocouple: K, J, S, E, N, T, R.

DC-DC power supply isolated design, enhance the noise
immunity ability of the system

Temperature display precision 0.1°C

Each channel has independent PID parameters

PID auto-tune under cooling, heating, transforming status
FROM and TO instructions to communicate with PLC,
enlarge the data storage space.

® Up to 7 modules can be connected to the PLC

Item

Specs

Temperature range

Type K: 0°C~1300°C (Hardware version lower than V6 is
0C~1000C)

Type S: 0°C~1700°C

Type E: 0°C~600°C

Type N: 0°C~1200C

Type B: 0°C~1800°C

Type T: 0°C ~400C

Type J: 0°C~800°C

Type R: 0°C~1700°C

Environment temperature 0C~60C
Conservation temperature -20~70°C
Environment humidity 5~95%
Conservation humidity 5~95%




Temperature  signal  input | 6 channels

Resolution 0.1C
Integrated precision 0.1C
Transform speed 20ms per channel
. Fix the module with M3 screw or assemble it on DIN46227
Installation .
rail
Outline dimension 63mmx*102mmx73.3mm

Using requirements:

PLC: hardware version 3.1e and above

XCPpro software: version 3.1b and above

Temperature sensor type: thermocouple K, S, E, N, J, T, R

The measurement temperature should be higher than the module working temperature!

9-2. Terminals

[ 24V | .

| OV | como | comi] coM2 | Y3 | Y5 [ |
[ .YO T Y [ Y2 ]

1 Y4 ] |

TCO+ [ TC1+ [ TC2+ [ TG3+ [ TC4+ | TC5+ [ |

[
| TCO- | TC1- | TC2- | TG3- | TC4- | TC5- | |

Terminal Explanation
Input terminals Thermocouple signal input
(TCO+,TCO,...,TC5+,TC5-) Type K: 0°C~1300°C (Hardware version lower than V6
is 0°C~1000C)

Type S: 0°C~1700°C
6 Type E: 0°C~600°C
channels | Type N: 0°C~1200°C
Type B: 0°C~1800°C
Type T: 0°C ~400C
Type J: 0°C~800°C
Type R: 0°C~1700°C

Output terminals 6 Analog output | Digital mode: range 0~4095

(YO~Y5) channels | Digital output Duty ratio mode: Y outputs when ON




9-3. Working mode

XC-E6TCA-P can connect many types of thermocouples. In order to set the mode, each type will

have an index no.
Index No. 0 1 2 3 4 5 6
Sensor type K S E N J T R

There are two ways to set the working mode:
1. XCPpro software
2. FD registers of PLC

XCPpro software:
Open the XCPpro software, click configure/expansion module settings:
XCPPra -
File Edit Search View  Online | Configure | Option  Window

|j [‘_:Cl”? H x iﬂ |_JE% PLCC.ummI.JDrtSettings

Security Settings

E3F fi=al HHF HRAY % I— M— BD Settings

Inz zInz Del =Del

L o

CAN Settings
| Project I . =
: ; | Expansion Module Settings
_x; Project -
Elcus"l PLC1 MA Module Settings
2. Code Motinn Settinns

Set the model and channel parameters in the following window. Then click write to
PLC/ok.
For software version lower than v3.3, please restart the PLC after setting.

PLCL - Module Set X
=23 PLC Corfig - H1 BD XCHTCA-P : 6 channe :
~{# Password - #2 no module st Horkd lXC-GTCA—F‘ v] [ omawe Modde I
@ PLC Senal Port #3 no module WCETCAR
-----:ﬂjj BD H4 no module
% CAN - #5 no module Channel 1:  Themocouple: K Type -
Save Hold Memo #6 no module
[0 Module i #7 no module Channel 2:  Themocouple:
_j 140
000 MA Module Channel 3:  Themocouple: K Type -
E_J Motion
Chanrel 4:  Themocouple:
Channel 5:  Themocouple:
Channel 6:  Themocouple:
4| i} A i} | »

Read From PLC | | Wite TePLC | | ©

-

| | cancel




FD registers:
To choose the thermocouple type for each channel, you should set the data in FD8250 and
FD8251 of PLC.

FD8250:
channel 1 channel 0
Bit7 | Bi6 | BitS |Bit4 | Bi3 | Biz | Bitl | Bit0
Write the index NO. Write the index NO.
channel 3 channel 2
Bitl5 ‘ Bit14 ‘ Bit13 ‘ Bit12 | Bitll ‘ Bit10 ‘ Bit9 ‘ Bit8
Write the index NO. Write the index NO.
FD8251:
channel 5 channel 4
Bit7 | Bit6 | Bit5 | Bit4 | Bi3 | Bi2 | Bitl | Bit0
Write the index NO. Write the index NO.
/ /
Bitl5 | Bitl4 | Bitl3 | Bitl2 | Bitll | Bitlo | Biv | Bis

For example: channel 0 is type S, channel 1 is type N, channel 5 is type E, so FD8250=31H,
FD8251=20H.

9-4. 1/0 address assignment

Parameters Explanation

Channel ChO Chl | e Ch5

Module 1 ID100 ID101 ID10x ID105
Display

Module 2 1D200 1D201 1D20x 1D205
temperature

""" IDx00 IDx01 IDx0x IDx05
Unit: 0.1 'C

Module 7 D700 D701 ID70x D705

Module 1 X100 X101 X10x% X105
PID output

Module 2 X200 X201 X20x% X205
( return to the X

------ Xx00 Xx01 Xx0% Xx05
input of PLC)

Module 7 X700 X701 X70x X705
Connection state | Module 1 X110 X111 X11x X115
of Module 2 X210 X211 X21x% X215
thermocouple(0 is | =====+ Xx10 Xx11 Xx1x Xx15
connection, 1 is | Module 7 X710 X711 X71x X715
disconnection)

Module 1 Y100 Y101 Y10x Y105
Enable signal Module 2 Y200 Y201 Y20x Y205

...... Y*00 Yx01 Y x0x Yx*05




Module 7 Y700 Y701 Y70x Y705
PID auto-tune | Module 1 X120 X121 X12x X125
error signal bit(0 | Module 2 X220 X221 X22x X225
is normal, 1 is Xx20 Xx21 Xx2x Xx25
error) Module 7 X720 X721 X72x X725

PID control bit

Auto-tune triggered signal, start to auto-tune mode when set to 1
After auto-tune, PID parameters and temperature control period value are refreshed, the bit value
is cleared to be 0. The user can read the bit to know the state. 1 means auto-tune is ongoing. 0

means auto-tune has finished.

PID output
( The result )

Digital quantity output range is 0~4095.
When the PID output is analog quantity (such as steam valve open degree or silicon-controlled
conduction angle), the value can be transmitted to the analog quantity output module in order to

realize the control demand.

PID parameters

The best PID parameters got from the PID auto-tune.

If the current PID parameters cannot meet the control requirements, users can set the experience

(ELD) PID parameters to make the module work according to the user setting value.
PID calculation | PID arithmetic is effective in the range of T (setting temperature) +Diff. In real temperature
range ( Diff ) control environment, when the temperature is lower than T- Diff, the PID output is the maximum
Unit: 0.1°C value; when the temperature is higher than T+Diff, the PID output is the minimum value.

( sampling temperature value + temperature difference value & ) / 10 = display temperature. At
Temperature

difference value &

Unit: 0.1°C

the time the display temperature is the most close to the real temperature. This parameter is a
sign value with the unit of 0.1°C, the value is retained when th power is cut off, the defaulted

value is 0.

Set temperature

Unit: 0.1°C

The target temperature of the control system. Range from 0~1000°C, precision degree is 0.1°C.

Temperature
control period

Unit: 0.1s

The temperature control period range from 0.5 to 200 seconds, the minimum precision is 0.1
second. The set value = real value x 10. For example: if the real temperature control period is

0.5 seconds, user should set 5 seconds in the module.

Adjusting

environment

If user realizes that the environment temperature is different from display temperature, they can
write the correct environment temperature into the module. Then the module will calculate the
temperature difference § and save it.

Temperature difference 6 = adjusting environment temperature—sampling temperature. Unit:
0.1°C. For example, under the caloric balance condition, users measured the environment

temperature is 60°C with mercury thermometer, but the display temperature is 55°C ( sampling

temperature temperature is 550 ), temperature difference § is 0. At this time, users can set the parameter to be
Unit: 0.1°C 600, then the temperature difference & is 50 ( 5 °C).
Display temperature = ( 550 + 50 ) / 10 = 60 °C.
** Attention: when setting the adjusting environment temperature, make sure it is the same as
environment temperature. It is very important because the incorrect parameter will result in
mistake of calculating temperature difference 6 and affect the display temperature.
auto-tune output | The auto-tune output unit is percent. 100 means the duty ratio is 100% of the full-scale output,

range

80 means the duty ratio is 80% of the full-scale output.




9-5. Read and write address

When using the module, it needs to write and read the parameters; the parameter addresses are
shown as below:
1. The address of read instruction (FROM)

Address Description
KO PID control bit
K1 ChO | PID output (the result)
K2 Chl | PID output (the result)
K6 Ch5 | PID output (the result)
K7 PID parameter P
K8 PID parameter [
ChO
K9 PID parameter D
K10 PID parameter Diff
K11 PID parameter P
K12 PID parameter [
Chl
K13 PID parameter D
K14 PID parameter Diff
K27 PID parameter P
K28 PID parameter [
Ch5
K29 PID parameter D
K30 PID parameter Diff
K31 Ch0 | Temperature difference value &
K32 Chl | Temperature difference value &
K36 Ch5 | Temperature difference value &

2. The address of write instruction (TO)

Address Description

KO PID control bit

K1 ChO | Setting temperature
K2 Chl | Setting temperature
K6 Ch5 | Setting temperature
K7 PID parameter P
K8 ChO | PID parameter |
K9 PID parameter D




K10 PID parameter Diff
K11 PID parameter P
K12 PID parameter [
Chl
K13 PID parameter D
K14 PID parameter Diff
K27 PID parameter P
K28 PID parameter I
Ch5
K29 PID parameter D
K30 PID parameter Diff
K31 Ch0 | Temperature control period
K32 Chl | Temperature control period
K36 Ch5 | Temperature control period
K37 ChO | Adjusting environment temperature
K38 Chl | Adjusting environment temperature
K42 Ch5 | Adjusting environment temperature
K43 ChO | Auto-tune output range
K44 Chl | Auto-tune output range
K48 Ch5 | Auto-tune output range
K49 ChO | Temperature difference value &
K50 Chl | Temperature difference value &
K54 Ch5 | Temperature difference value 6

The module can save set temperature, PID parameters (P, I, D, Diff...), temperature difference
value, temperature control period, auto-tune output range, etc. The module will save the
parameters after auto-tune finished or user modify them.

The defaulted value of the parameters:

Parameter Defaulted value
Setting temperature ( 0.1°C ) CHO CHI1 CH2 CH3 CH4 CHS
0 0 0 0 0 0
PID parameters | P 40 40 40 40 40 40
I 1200 1200 1200 1200 1200 1200
D 300 300 300 300 300 300
Diff 10 10 10 10 10 10
Temperature control period 20 20 20 20 20 20
(unit: 0.1s)
Temperature difference 0 0 0 0 0 0




( Sign value )
Auto-tune output range 100 100 100 100 100 100

9-6. Working process and principle

The module work process is shown as below:
When the module power on, it reads the PID parameters, target temperature, temperature control
period, auto-tune output range. Even the module powers off and power on again, these parameters

are still there.

PID parameters

PID parameters set modified by module

by user

after auto-tune

value, auto-tune output range

(' set value or defaulted value )

Setting  temperature, temperature
control period, temperature difference

Write into Flash-ROM, read them

out when the module power on

After power on and read all the parameters, the module starts to collect the temperature. Then
write the target temperature, temperature control period, auto-tune output range into the module.
The module judges the enable signal of each channel, if the signal is ON, it starts the PID control
for the object.

Meanwhile, the module will judge if there is auto-tune trigger signal.

If the trigger signal is ON, when the rise edge coming, the auto-tune process will begin and the
state bit will be set ON; when the auto-tune process is completed, state bit and trigger signal will
be set OFF; then the module enter into PID control.

If the auto-tune trigger signal is not ON, the module will keep doing PID control.

Notes:

The module does PID control process according to PID parameters, target temperature,
temperature control period. If the temperature control period is 0, this channel will not output and
only collect temperature.

The control process chart is as below:



l No
The module Collect Channel

temperature

\ 4

power on —> enable bit is

ON?

Yes

v
PID control

| .

PID control bit is

ON?
l Yes

Auto-tune control

!

\ 4

A 4

Auto-tune process
ends, auto-tune
control bit will be
set OFF

9-7. FROM and TO instruction

9-7-1. Explanation of the instruction

PLC can read and write parameters of XC-E6TCA-P via FROM and TO instruction.
The first module no. is KO.

1. Read instruction: FROM
This instruction can read the data from the module. It can divide into bit and word operation.

(1) word operation

M1 81> (82> (83D
FROM| Kxxx | Kxxx | Kxxx | Dxxx

Function: read the data of the module and save them in PLC register, object operand unit is word.
Operand explanation:



S1: target module number. Operand: K, TD, CD, D, FD.

S2: the data head address of the module. Operand: K, TD, CD, D, FD.
S3: the register quantity (how many words). Operand: K, TD, CD, D, FD.
D1: the register head address of the PLC.

(1) bit operation

M1 CS1> (82D CS3D
FROM | Kxxx | Kxxx | Kxxx | Mxxx

Function: read the data of the module and save them in PLC coil, object operand unit is bit.
Operand explanation:

S1: target module number. Operand: K, TD, CD, D, FD.

S2: the data head address of the module. Operand: K, TD, CD, D, FD.

S3: the data quantity (how many bits). Operand: K, TD, CD, D, FD.

D1: the coil head address of the PLC. Operand: M, Dn.m.

2. Write instruction: TO
This instruction can write the data to the module. It can divide into bit and word operation.

(1) word operation

M1 S
TO Kxxx | Kxxx | Kxxx | Dxxx

Function: write the data of PLC register to the module, object operand unit is word.

Operand explanation:

D1: target module number. Operand: K, TD, CD, D, FD.

D2: the head address of the module. Operand: K, TD, CD, D, FD.

D3: the register quantity (how many words ). Operand: K, TD, CD, D, FD.
S1: the register head address of the PLC.

(2) bit operation

M1 S
TO Kxxx | Kxxx | Kxxx | Mxxx

Function: write the data of PLC coil to the module, object operand unit is bit.
Operand explanation:

D1: target module number. Operand: K, TD, CD, D, FD.

D2: the head address of the module. Operand: K, TD, CD, D, FD.

D3: the data quantity (how many bits ). Operand: K, TD, CD, D, FD.

S1: the coil head address of the PLC. Operand: M, Dn.m.



9-7-2. Application of the instruction

1. Set the target temperature

Ml

H Hi TO KO K1 K1 DO

Explanation:

PLC register module address

DO » K1

First save target temperature in DO, when set on M1, the data of DO will write to module address K1( channel
0 set temperature ).

D0=200 means the target temperature is 200 °C.

Operand meaning:

TO: write instruction

KO: the module number is 0

K1: the data address in the module

K1: write word quantity is 1 word

DO: the PLC register saved the data

2. Set the temperature control period

Ml

}—H}i TO KO K31 K1 D10

Explanation:

PLC register module address

D10 » K31

Write the temperature control period ( D10 ) to module channel 0 ( K31 ) when M1 is set on.
D10 = 25 means the temperature control period is 2.5 seconds.

Operand meaning:

TO: write instruction

KO: module number is 0

K31: the data address in the module

K1: word quantity is 1 word

D10: the PLC register saved the data



3. Auto-tune output range

Ml

H Hi TO KO K43 K1 D20

Explanation:

PLC register module address

D20 » K43

Write the auto-tune output range ( D20 ) to module channel 0 ( K43 ) when M1 is set on.
D20 = 80 means the auto-tune output range is 80% of the full-scale.

Operand meaning:

TO: write instruction

KO: module number is 0

K43: the data address in the module

K1: write word quantity is 1 word

D20: the PLC register saved the data

4. Set on the PID control bit

M100
H Hi TO KO KO K6 MO
Explanation:
PLC coil module address

MO~ KObit0
Ml — > KObitl
M2~ > KObit2
M3 > KObit3
M4~ > KObit4
M5 > KObit5

Write MO~MS5 to the module address KO when M100 is set on. If MO = 1, start the auto-tune process of
channel 0. If M1 = 1, start the auto-tune process of channel 1......

Operand meaning:

TO: write instruction

KO: module number is 0

KO: the data address in the module

K6: the write bit quantity is 6 bits

MO: the head address of the data in the PLC.



5. Read the auto-tune state bit

M100
H HiFROM KO KO K6 MI10
Explanation:
PLC coil module address

MI0 KObit0
M1 KObit
M2 KObit2
M3 KObit3
M4 KObit4
MI5 KObit5

Read PID control bit of every channel and save them in M10~M15. If M10 is ON, then channel 0 is doing
auto-tune; if M10 is OFF, the auto-tune process is completed or never begins. If M11 is ON, the channel 1 is
doing auto-tune.......

Operand meaning:

FROM: read instruction

KO: the module number is 0

KO: the data address in the module

K6: read bit quantity is 6 bits

M10: the head address of the data saved in the PLC

6. Read PID parameters

M100
H HiFROM KO K7 K4 D30
Explanation:
PLC register module address

D30 ———— K7
D31 € K8
D32 ¢ K9
D33 € Klo

read the PID parameters (channel 0) and save them in D30~D33 of the PLC.
D30=P, D31 =1, D32 = D, D33 = Diff parameter.

Operand meaning:

FROM: read instruction

KO: the module number is 0

K7: the data address of the module

K4: read word quantity is 4 words

D30: the head address of the data saved in the PLC



7. Write the PID parameters

M100

H Hi TO KO K27 K4 D40

Explanation:

PLC register module address
D40 > K27

D41 > K28

D42 > K29

D43 > K30

Users can save the PID parameters in D40~D43 then write them to the module channel 5.
Operand meaning:

TO: write instruction

KO: the module number is 0

K27: the data address in the module

K4: write word quantity is 4 words

DA40: the head address of the data saved in the PLC

8. Open the enable bit

Explanation:

For module number one, channel 0~5 are corresponding to Y100~Y 105; for module number two, channel 0~5
are corresponding to Y200~Y205....... So set on the corresponding enable bit to start the PID control for the
channel.

9. Read PID output

M100

HT}*FROM‘ KO ‘ K1 ‘ K6 ‘ D50 ‘
Explanation:
PLC register module address

D50 K1

D51 K2

D52 K3

D53 K4

D54 K5

D55 K6

During PID control process, users can read PID output of every channel and save them in D50~D55.
Operand meaning:

FROM: read instruction

KO: the module number is 0



K1: data address in the module
K6: read word quantity is 6 words
D50: the head address of data in the PLC

9-8. Programming

For this example, we will control 5 channels temperature by using XC-6TCA-P.
The whole control system includes TP series HMI, XC series PLC, XC-6TCA-P, K type thermocouple, heating
resistor and other devices. The system chart is shown as following:

PLC HMI

K type thermocouple

XC-E6TCA-P Heating resistor Target object

The control processes are as the following:

1.
2.

Power on the XC-6TCA-P to read the current temperature, display them on the HML

Write the target temperature, turn on “write target temperature” button on the HMI, the value will be
written into XC-6TCA-P.

If user wants to modify the default PID parameters, input the PID value and turn on “PID enable bit”
button on the HMI, XC-6TCA-P will enter PID control process.

If XC-6TCA-P needs to auto-tune, turn on the “auto-tune state bit” then turn on “auto-tune control bit” on
the HMI to start the auto-tune process.

To monitor the “auto-tune state bit”, you can see if the auto-tune process is over.

Turn on “read PID parameters” to read the PID parameters of each channel.

If you want to adjust the ambient temperature, push the “adjust ambient temperature” button to enter the

adjustment screen.

First of all, set the thermocouple types in the XCPpro software. As the 0~4 channels are K type thermocouple,
set FD8250 to 1111H, FD8251 to 01H.
Next, please see the corresponding address of PLC and XC-6TCA-P.



PLC XC-6TCA-P | Remark
M10-M14 < »| KO Self-study enable bit
M100-M104 < »| Y100-Y104 | 0~4 channel PID enable bit
D4000-D4004 |« »| K1-K5 0~4 channel target temperature
D4050-D4069 |« »| K7-K26 0~4 channel P,I,D,DIFF values
D10-D14 < »| K37-K40 0~4 channel adjustment temperature

The HMI screens are as the following:

SRR ' RSN I 1 RS I 1 IR I 0 N I o I
O ctisimel thevnicouple doinection statd I 1D oniput state
cui'zznt 0000.0 0000.0 0000.0 0000.0 0000.0
"T’Egﬂt 0000.0 0000.0 0000.0 0000.0 0000.0

M1
M100~M104
o000 |channell | chamnel 2 | channel 3| channel 4 | channel 5
DR D 00000 T 00000 | 00000 ) 00000 00000
SOOI 00n00” T 00000 | 00000 11 00000 00000
D 00no0” T 00000 | 00000 1 00000 00000
1 WOff 1 WOff | WOff BOff
::::::::::::::::::Biff 6006-0 L M10-M14

Lo :”se]:f'-studt,rcu:untml: o

M2

M3

M6




The ladder chart:

M5




Ml
—I——— 10 [ ko [ ki [ ks [D4000 |

M2

all

| MOV | D4010 | D4053 |

| MOV | D4010 | D4057 |-

| MOV | D4010 | D4061 [~

| MOV | D4010 | D4065 |-

| MOV [ D4010 | D4069 |-

— TO | K0 | K7 | K20 [D4050 |

M5

4{H74{FMOV‘ D4020] D10 | K5

L] 10 | KO [K37] K5 [ D10 |

M6 SO S0
| | \
il ﬁ €S
M10 M100
— s
M1 M101
| s
MI2 M102
| s
MI13 M103
| ()
M14 M104
— | ()
STL SO

SO M4 TO K5

H 4+

Write channel 0~4 target temperature into
XC-6TCA-P address K1~K5

Move the value of D4010 to D4053, (channel 0 DIFF
value)

Move the value of D4010 to D4057, (channel 1 DIFF
value)

Move the value of D4010 to D4061, (channel 2 DIFF
value)

Move the value of D4010 to D4065, (channel 3 DIFF
value)

Move the value of D4010 to D4069, (channel 4 DIFF
value)

Write the value of D4050-D4069 into K7-K26,(channel
0~4 PL,D,DIFF value)

Write the value of D4020 to D10-D14, (ambient
temperature)

Write the value of D10-D14 to K37-K41, (channel
0~4 adjust ambient temperature)
Set on M6 to enter process SO;

Set on M100 when M10 is on

Set on M101 when M11 is on

Set on M102 when M12 is on

Set on M103 when M13 is on

Set on M104 when M14 is on

Process SO is on, delay Sms



TO M4
{H%;{ TO [ K0 | Ko [ K5 [ M10 [

M4
S
M4 M8013
% HH—{FROM\ KO | KO [ K5 [ MI0 |
MI0 MI1 MI2 MI3 Ml4 Tl K5
| C )
Ti M4
i R
S0
( R )
STLE
M3
— FROM | KO | K7 | K20 |D4050 |
M4 M8012
M100 Y100
] ¢ )
‘ )
M101 Y101
] )
M102 Y102
] ¢ )
‘ )
M103 Y103
| )
M104 Y104

i ¢ )

Write the value of M10~M14 to KO (self-study trigger
bit)

M4 is self-study process sign bit

Read the value of KO to M10~M14 every ls, to see if
the self-study process has been finished.

If the self-study has been finished or never begun,

delay Sms

After Sms, reset M4,

Reset process SO

Read the P, I, D, DIFF value of channel 0~4

Read the P, [, D, DIFF value every 100ms

Open channel 0 PID control bit

Open channel 1 PID control bit

Open channel 2 PID control bit

Open channel 3 PID control bit

Open channel 4 PID control bit



10. XC-E3AD4PT2DA

10-1. Specifications

6
EEERERE -
‘@ ‘@‘ @‘ @‘ Ol ® 3 channels 14 bits currentllnput, 4
R Y Y 0 B AT channels PT100 temperature input and
2 channels 10 bits voltage output
. ® 3 channels current 0~20mA, 4~20mA
S input (selectable) and 2 channels
e voltage  0~5V,  0~10V  output
’ c (selectable), set via the software
Cablej ® Pt resistor signal input (PT100)
® 3 channels AD and 4 channels PT input,
R o e have PID function
‘@ ‘@H@ ‘@ ‘@H@‘ ® Up to 7 modules can be connected to
EEEEEEE i PLC
0]

Temperature Input Analog Voltage Output
ITEMS Analog Current Input (AD)
(PT) (DA)
Analog Input DC0~20mA. 4~20mA PT100 -
Temperature range - -100~350°C -
Maximum Output
DC0~40mA - -
range
DCO~5V. 0~10V
Analog Output range - - External load resistor
(2KOQ~1MQ)
Digital Input range - - 10 bits binary (0~1023)
Digital Output range 14 bits binary (0~16383) -1000~3500 -
1/16383(14Bits); the converted 1/1023(10Bits); the
. data is saved into the PLC . converted data is saved
Resolution . 0.1C . .
(14Bits) in the form of Hex. into the PLC (10Bits) in
the form of Hex.
PID Output Value 0~4095 -
General Precision 1% +0.5°C 1%
Conversion Speed 20ms per channel 3ms per channel
Power Supply for | DC24V+10%,100mA
Analog Using
Installation Fix with M3 screws or install on DIN46277 (Width: 35mm) leader directly




Dimension

63mmx102mmx73.3mm

10-2. Terminals

\ | ov [ A0 | AIT [ AI2 [ voo [ votl [ |
| [ 24v ] co [ €1 [ ¢c2 | 63 | ¢4 |
} \ AO‘ B(\J CO‘ 01\ AZ‘ BZ‘ 02‘ | }
Channel Terminal name Signal name
0CH AlO OCH current input
Co OCH common terminal of current input
1CH All 1CH current input
Cl1 1CH common terminal of current input
2CH Al2 2CH current input
C2 2CH common terminal of current input
0CH A0 OCH temperature signal input
BO -
Co OCH input common terminal
1CH Al 1CH temperature signal input
B1 -
Cl 1CH input common terminal
2CH A2 2CH temperature signal input
B2 -
C2 2CH input common terminal
3CH A3 3CH temperature signal input
B3 -
C3 3CH input common terminal
0CH VOO OCH voltage output
C3 0CH common terminal of voltage output
1CH VOl 1CH voltage output
C4 1CH common terminal of voltage output
- 24V +24V power supply
ov Common terminal of power supply




10-3. I/0 address assignment

XC series analog modules do not occupy I/O units, the converted value is sent to PLC register directly.

The PLC register addresses are shown as the following:
Module 1 addresses:

. PID Output PID start/stop PID parameter: Kp,
Channel AD Signal ) Preset Value ] ]
Value bit Ki, Kd, Diff, Death
0CH ID100 ID107 Y100 QD102
ICH ID101 ID108 Y101 QD103
2CH D102 D109 Y102 QD104 Kpormem- QD109
PID Output PIDstart/stop | | Kjoeememe
Channel PT100 Signal P ) P Preset Value Ki QD110
Value bit Kd---e- QD111
3CH ID103 ID110 Y103 QD105 Diff------ QD112
ACH D104 D111 Y104 QD106 Death----QDI13
5CH ID105 ID112 Y105 QD107
6CH ID106 ID113 Y106 QD108
Channel DA Signal - - -
0CH QD100 - - - -
ICH QD101 - - -
Module 2 addresses:
. PID Output PID start/stop PID parameter: Kp,
Channel AD Signal ) Preset Value ] )
Value bit Ki, Kd, Diff, Death
0CH 1D200 1D207 Y200 QD202
ICH ID201 ID208 Y201 QD203
2CH D202 D209 Y202 QD204 Kpormem- QD209
PID Output PIDstart/stop | | Kjemeeme
Channel | PT Signal by TUSIOP | preset Value | - QD210
Value bit Kd---——-- QD211
3CH 1D203 ID210 Y203 QD205 Diff------ QD212
ACH D204 D211 Y204 QD206 Death----QD213
5CH ID205 ID212 Y205 QD207
6CH ID206 ID213 Y206 QD208
Channel DA Signal - - -
0CH QD200 - - - -
ICH QD201 - - -




Module 3 addresses:

. PID Output PID start/stop PID parameter: Kp,
Channel AD Signal ) Preset Value ] )
Value bit Ki, Kd, Diff, Death
0CH 1D300 1D307 Y300 QD302
1ICH ID301 ID308 Y301 QD303
2CH D302 D309 Y302 QD304 Kpormem- QD309
PID Output PIDstart/stop | | Kjoeeeemm
Channel | PT Signal P TUSIOP | preset Value | i QD310
Value bit Kd---e- QD311
3CH 1D303 ID310 Y303 QD305 Diff------ QD312
4CH D304 D311 Y304 QD306 Death----QD313
SCH ID305 ID312 Y305 QD307
6CH ID306 D313 Y306 QD308
Channel DA Signal - - -
0CH QD300 - - - -
1CH QD301 - - -
Module 4 addresses:
. PID Output PID start/stop PID parameter: Kp,
Channel AD Signal ) Preset Value ] ]
Value bit Ki, Kd, Diff, Death
0CH 1D400 1D407 Y400 QD402
ICH ID401 1ID408 Y401 QD403
2CH D402 D409 Y402 QD404 Kpormem- QD409
PID Output PIDstart/stop | | Kjoemeeme
Channel | PT Signal by TUSIOP | preset Value | K- QD410
Value bit Kd---——-- QD411
3CH 1D403 ID410 Y403 QD405 Diff------ QD412
ACH D404 D411 Y404 QD406 Death----QD413
5CH ID405 D412 Y405 QD407
6CH 1ID406 ID413 Y406 QD408
Channel DA Signal - - -
0CH QD400 - - - -
ICH QD401 - - -




Module 5 addresses:

. PID Output PID start/stop PID parameter: Kp,
Channel AD Signal ) Preset Value ] )

Value bit Ki, Kd, Diff, Death
0CH ID500 ID507 Y500 QD502
1ICH ID501 ID508 Y501 QD503
2CH ID502 ID509 Y502 QD504 ¢ QD509

PID Output PIDstart/stop | | Kjoeeeemm
Channel | PT Signal by TUSIOP | preset Value | i QD310

Value bit Kd---e- QD511
3CH ID503 ID510 Y503 QD505 Diff------ QD512
4CH D504 D511 Y504 QD506 Death----QD513
SCH ID505 ID512 Y505 QD507
6CH ID506 ID513 Y506 QD508

Channel DA Signal - - -
0CH QD500 - - - -
1ICH QD501 - - -
Module 6 addresses:
. PID Output PID start/stop PID parameter: Kp,
Channel AD Signal ) Preset Value ] ]

Value bit Ki, Kd, Diff, Death
0CH ID600 ID607 Y600 QD602
1ICH D601 ID608 Y601 QD603
2CH 1ID602 ID609 Y602 QD604 QT QD609

PID Output PIDstart/stop | | Kjoemeeme
Channel | PT Signal by SAUSIOP | preset Value | K1 QD610

Value bit Kd---——-- QD611
3CH 1D603 ID610 Y603 QD605 Diff------ QD612
4CH D604 D611 Y604 QD606 Death----QD613
SCH ID605 ID612 Y605 QD607
6CH ID606 D613 Y606 QD608

Channel DA Signal - - -
0CH QD600 - - - -
1ICH QD601 - - -
Module 7 addresses:
. PID Output PID start/stop PID parameter: Kp,
Channel AD Signal ) Preset Value ] ]

Value bit Ki, Kd, Diff, Death
0CH ID700 ID707 Y700 QD702 < QD709
1ICH ID701 ID708 Y701 QD703 Ki------- QD710
2CH D702 D709 Y702 QD704 Kd------- QD711




. PID Output PID start/stop Diff------ QD712
Channel PT Signal . Preset Value
Value bit Death----QD713
3CH ID703 ID710 Y703 QD705
4CH ID704 ID711 Y704 QD706
5CH ID705 ID712 Y705 QD707
6CH ID706 ID713 Y706 QD708
Channel DA Signal - - -
0CH QD700 - - - -
1CH QD701 - - -
Description:

Start signal (Y): when'Y is 0, close PID control, when Y is 1, start PID control

10-4. Working mode

There are two ways to set the working mode:

1. XCPpro software
2. FD registers of PLC

XCPpro software:

Open the XCPpro software, click configure/expansion module settings:

File

NS H Y B @

Edit  Search View  Online

Configure | Option Window F

PLC Comm Port Settings
Security Settings

':"”' LL'"'ll }HI' HE‘QH _I I_ _M_ BD Settings
Inz =Ins Del =Del ;
CAN Settings
[ Proct | Expansion Module Setti
F3 Project | pansion Module Settings
'-"—:_"I PLC1 MA Module Settings

|_" 1 rade

Meotinn Settinns

Set the model and channel parameters in the following window. Then click write to PLC/ok.
For software version lower than v3.3, please restart the PLC after setting.




PLCL - Module Set X

=24 PLC Conrfi - #1 BD XC-3AD4PT2DA : 3AL

—J,E i B e Select Module: [ XC-3AD4PT2DA ~| [ Remove Modue |
----- # PLC Serial Port || - #3no module e
-{6n| BD - #4 no medule
g CAN - #5no module AD Channel 1:  Cument: AD Channel 1-Filter: 1/2Fiter -
----- Save Hold Memal | - #6 no module
..... 000 Medule i... #7 no module AD Channel 2. Cument: AD Channel 2:Fitter: 1/2Fitter -
-10] 140 : ; oo e |
_____ o MA Moduie AD Channel 3:  Cument: 0-20mA AD Channel Z:Fitter: | 1/2Fitter -
-{M] Motion

PT Channel 1: Filter: 1/2Fitter v | DAChannel 1: Voltage: 010V -

PT Channel 2: Fitter: 1/2Fiter w| DAChannel 1:  Voltage:

PT Channel 3: Fitter: 1/2Fitter

il

PT Channel 4: Fitter: 1/2Fitter

Read From PLC | | Wite ToPLC | [ 0K | [ Cancel

FD registers:
The working mode can be set through special FLASH data register FD of PLC.

Module Register address Take module 1 as an example:

FD8250 HOOOO

Module 1 | FD8250, FD8251, FD8252 L—» ocH (AD)

Module 2 FD8258, FD8259, FD8260

1CH (AD)
Module 3 FD8266, FD8267, FD8268 2CH (AD)
Module 4 FDS8274, FD8275, FD8276 3CH (PT)

Module 5 FD8282, FD8283, FD8284 FD8251 HOOOO

Module 6 FD8290, FD8291, FD8292 L, acH (PT)

Module 7 FD8298, FD8299, FD8270 5CH (PT)
6CH (PT)
O0CH (DA)

Note: As shown in the preceding table, each FD8252 HOOOO
register defines 4 channels mode, each L, 1CH (DA)

register has 16 bits. From low bit to high
bit, every 4 bits separately set 4 channels

mode.

Each bit definition is shown in the following table:
Take module 1 as an example:



Register FD8250:

Input CH 1 (AD) Input CH 0 (AD)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
00: 1/2 filter 00: 1/2 filter
01: no filter 0:0~20mA | 01: no filter 0:0~20mA
10: 1/3 filter ] 1:4~20mA | 10: 1/3 filter ] 1:4~20mA
11: 1/4 filter 11: 1/4 filter
Input CH 3 (PT) Input CH 2 (AD)
Bitl5 Bit14 Bit13 Bit12 Bitl1 Bit10 Bit9 Bit8
00: 1/2 filter 00: 1/2 filter
01: no filter 01: no filter 0:0~20mA
10: 1/3 filter 10: 1/3 filter ) 1:4~20mA
11: 1/4 filter 11: 1/4 filter
Low byte of register FD8251:
Input CH 5 (PT) Input CH 4 (PT)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
00: 1/2 filter 00: 1/2 filter
01: no filter 01: no filter
10: 1/3 filter 10: 1/3 filter
11: 1/4 filter 11: 1/4 filter
Output CH 0 (DA) Input CH 6 (PT)
Bitl5 Bit14 Bit13 Bitl2 Bitl1 Bit10 Bit9 Bit8
00: 1/2 filter
0:0~10V | 01: no filter
] 1:0~5V | 10: 1/3 filter
11: 1/4 filter
Low byte of register FD8252:
Output CH 1 (PT)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
0:0~10V

1:0~5V




10-5. External Connection

Please note the following items:
® When connect external +24V power supply, please use the 24V power supply of PLC to avoid

interference.
® To avoid interference, please use shield cable, and single-point ground with the shield layer.

Temperature signal input:

PlE T EIEIEE
| oooleesle
O

PT100
OAAT
PT100
AVAVAN

PT100
OAAT

PT100
AVAVAN

Analog wiring:

+ IS +
3o o= o] &g g g 3
S = <= << <8 5 g g

€ (GH2) (G2 16 682 (GR2] [ e
IR &)

\ [ OV [ a0 [ A1 | A2 [voo [ vor [ ]
[ T24v] € [ ¢ [ €2 [ c3 [ c4 | |

N
U




10-6. AD conversion Diagram

The relationship between the analog input and the converted digital value is shown as below:

0~20mA analog input 4~20mA analog input

+16383 +16383

1e3131p
1e1131p

0 — > 20mA 0 4mA m 20mA

analog

The relationship between the digital input and corresponding analog output is shown as below:

0~5V analog output 0~10V analog output
) | 10v ,
: | : |
o ! e i
5 : ) !
= : = :
o >+1023 o - +1023
digital digital

Note: When the output value is larger than 1023, D/A converted analog value will remain 5V or 10V

PT100 input features:

PT100 input

3500 _
e U

s =

g Q.

g &
! 0 >

-100 | —>350°C

[ Temperature

~7-1000 input




10-7. Programming

Example: Real-time read the data of 7 channels, write data to 2 channels (take module 1 as an example)

M28000

4”7

MOV \11)100\ DO \

[ L] ]

wov | ol | b1 |
wov | i | b2 |
wmov | s | b3 |
Mmov | i | ba |
mov | ios | b5 |
Mov | o6 | s |
MoV | 1o | Qpioo |
mov | it | qoior |

END

Send AD value of CHO to data register DO

Send AD value of CH1 to data register D1

Send AD value of CH2 to data register D2

Send temperature value of CH3 to data register D3

Send temperature value of CH4 to data register D4

Send temperature value of CHS5 to data register D5

Send temperature value of CH6 to data register D6

Write the value of D10 to output channel 0

Write the value of D11 to output channel 1



I 11. Analog and temperature module XC-E2AD2PT2DA

11-1. Specifications

XC-E2AD2PT2DA as the PID temperature control module, support 2-channel and 16-bit precise analog input,
2-channel PT100 temperature input, and 2-channel 10-bit precise analog output. This module integrates
2-channel of temperature input, has the function of PID auto-tune, independent PID parameters setting,
communication with PLC and so on. Based on this module, user can build a distributed temperature control
system with PLC, HMI and computer.

O]
eleeleelol |

‘ @ ‘ @‘ @‘ @‘ ol® temperature input, and 2-channel 10-bit precise analog output.
[ o

[ Ao A Taz Tioo o] ® 2-channel current(0~20mA,4~20mA) and voltage(0~5V,0~10V)

® 2-channel and 16-bit precise analog input, 2-channel PT100

T

v
[24av] 60 [ €1 [ 62 |

can be selected, set through XCPpro software.
® 2-channel AD and 2-channel PT input, PID function.
® DC-DC power separating, enhance the anti-interference ability

A

- . .
x-esepran || | o . of system.

A

® Temperature precision is 0.01°C.

® Sect the PID parameters of each temperature channel

independently, has separate register address space.

[ B0 [ a1 [ o [ B2 [ A3 | 63 |
[ A0 ] C0_ | B | A2 | & [ B3 ]

ORIRIOIOIRLI|  * [0 cotons ot tans, esing s, i s
| Gleeleeee ’ |

= etc), then get the suitable PID parameters.

—

Q ® Exchanging data based on PLC communication instructions:
“FROM?” and “TO.

® As the special function module of XC series, 7 modules can be
connected at most.

. Temperature Analog voltage output
Items Analog input (AD) .
input (PT) (DA)
0~20mA
Current
) 4~20mA
Analog input PT100 -
0~5V
Voltage
0~10V
Temperature range - -100~327°C -
Maximum input range 0~40mA - -
Voltage | 0~10V. 0~5V
Analog output range - - 0~20mA. 4~
Current
20mA




Digital input 10  bits binary data
igital input range - -
gital nputfang (0~1023)

o 16 bits  binary data
Digital output range -10000~32767 -

(0~65535)

Resolution 1/65535 (16Bit) 0.01C 1/1023(10Bit)
PID output value 0~4095 -
General precision 0.8% | +ooiC 0.8%
Conversion speed 2ms/1 channel 2ms/1 channel
Power  suppl for

wer - SUpPY DC24V+10%, 100mA
analog using

) Fixed with M3 screws or directly installed on orbit of DIN46277
Installation .
(Width: 35mm)

Application environment

® PLC: V3.1f and higher versions (Hardware version).

® Programming software: XCPPro V3.1b and higher versions.

® Temperature sensor: Platinum resistance PT100.

11-2. Terminals

\ OV [ e [ e T VOO| VOT[ COT [ |
[ 124V | e [ e [ AOOJ COO | AOT ] |
\ | BO [ AT [ ¢C1 [ A0 [ vii[ ci1 [ ]
L I A0 T cO [ BT [ VIO [ CI0O [ AIT | |
Name | Terminals Descriptions
definition
B0, Bl Temperature | Analog input, PT100 temperature sensor (-100°C ~
Input input channels | 327°C)
terminals | VIO, VII Analog input | Voltage 0~10V or 0~5V
Al0, All channels Current 0~20mA or 4~20mA
Output | VOO, VOI Analog output Voltage Digital value, range: 0-1023
terminals | AOO, AOI1 channels Current Digital value, range: 0-1023




The input wiring diagram of PT100 (Three-line):

BO o
n

Co
(GND) é

11-3. Data address description

11-3-1. Working mode definition

The wiring method of regular PTI100 resistor
(Three-line) can be distinguished according to the wire
color, two of the three wires with the same color should
be connected to BO and C0, and the remaining terminal
should be connected to A0.

There are two ways to set the working mode (The results of the two ways are the same):
1:  Set through the XCPpro software

2:  Set through Flash register

XCPpro software:

Open the XCPpro software, click configure/expansion module settings:

Configure | Opticn

Window

Security Settings
BD Settings
CAM Settings

PLC Comm Port Settings

Expansion Module Settings

MA Module Settings
Motion Settings
Operand Data List

Koarn Ramictare Cottinnc

Then select corresponding module and configuration information:

PLCI - Medule Set

=+{-3 PLC Corfig
----- J=# Password

. CAN

{1 1O

ﬂj Mation

4 i T8

----- 0 MA Maodule

o Save Hold Memo| [ -

#1 BD XC-2PT2ADZDAF : 6
#2 no module
@ PLC Serial Port
- #4 no module

#3 no module

- H5 no module

#6 no module
#7 no module

1

Select Module: | XC-2FTZADZDAP ~| | Remave Module |

KC-2PT2ADZDAFP

ADChannel 1 [Votage  ~|[0:10v  ~|

ADChannel 2 [Votage ~|[010v  ~|

DACharnel 1. [Curert  +| [020mA |
DAChannel 2 [Votage  +| [c10v  +|

Read From PLC | | WteToPLC | | oK | [ Cancel




Choose the correct module and channel parameters.
After finishing configuration, please click “write to plc”, then click “OK”. The configurations will take effect
after downloading and running the program.

FD registers:
For XC-E2AD2PT2DA module, user can set the parameters through Flash register FD (special data register of

PLC):

Module Register address
Module 1 FD8250 FD8251
Module 2 FD8258 FD8259
Module 3 FD8266 FD8267
Module 4 FD8274 FD8275
Module 5 FD8282 FD8283
Module 6 FD8290 FD8291
Module 7 FD8298 FD8299

Next we take module 1 as an example to show how to set the parameters:

Register FD8250:
PTCH1 PTCHO
Bit7 | Bit6 | Bits Bit4 Bit3 | Bit2 | Bitl Bit0
ADCH 1 AD CH 0
Bitl5 | Bitl4 | Bitl3 Bitl2 Bitll | Bit10 | Bit9 Bit8
0: Voltage | 0: 0~10V 0: Voltage | 0: 0~10V
1: 0~5V 1: 0~5V
1: Current | 0: 0~20mA 1: Current | 0: 0~20mA
l: 4~20mA l: 4~20mA
Register FD8251:
DACH 1 DACH 0
Bit7 | Bit6 | Bit5 Bitd Bit3 | Bit2 | Bitl Bit0
0: Voltage | 0: 0~10V 0:Voltage | 0: 0~10V
1: 0~5V 1: 0~5V
1: Current | 0: 0~20mA 1:Current | 0: 0~20mA
1: 4~20mA 1: 4~20mA
Remaining register bits
Bitl5 | Bitl4 | Bitl3 Bit12 Bitll | Bitl0 | Bit9 Bit8

For example: If XC-E2AD2PT2DA is module 2, and AD Channel 0 is voltage, range is 0~5V, AD Channel 1 is
default, DA Channel 0 is current, range is 4~20mA,CH 1 is default. Then, the value of register FD8250 and




FD®8251 are shown as below:

Bit value
FD8250 | 15 | 14 | 13 | 12 |11 | 10 |9 8 |7 6 |5 4 2 |1
0O /0 |0 |O |O (O |O 1 0 0 |0 |0 0 |0
The value of FD8250 is 512.
Bit value
FD8251 | 15 | 14 | 13 |12 |11 | 10 8 7 4 1
O |0 (O |O |O |O 0 |0 0 1

The value of FD8251 is 3.

11-3-2. Data address of module

The parameters of 2-channel temperature input and 2-channel analog input are shown as below:

Related Descriptions
parameters | Channel PTO0 (0.01°C) | PT1(0.01°C) | ADO AD1
Modulel 1ID100 ID101 1D102 1ID103
Module2 1D200 1D201 1D202 1D203
Current value - 7. IDx00 IDx01 IDx02 IDx03
Module7 1ID700 ID701 1D702 1ID703
Modulel X100 X101 X102 X103
Module2 X200 X201 X202 X203
PID output
------ Xx00 Xx01 Xx02 Xx03
Module7 X700 X701 X702 X703
Channel Modulel X110 X111 X112 X113
connection Module2 X210 X211 X212 X213
/open  circuit | sese-- Xx%10 Xx11 Xx12 Xx13
testing (0 is | Module7 X710 X711 X712 X713
connected, 11is
open circuit)
PID auto-tune | Modulel X120 X121 X122 X123
error bit (0is | Module2 X220 X221 X222 X223
OK, 1is | r=ee Xx20 Xx21 Xx22 Xx23
error ) Module7 X720 X721 X722 X723
Modulel Y100 Y101 Y102 Y103
. Module2 Y200 Y201 Y202 Y203
Enable signal
------ Y x00 Y01 Y %02 Y x03
Module7 Y700 Y701 Y702 Y703
Auto-tune trigger signal, start auto-tune when set to 1.
auto-tune PID )
control bit After auto-tune, PID parameters and period value are refreshed, and clear the
auto-tune PID control bit automatically.




User also could read the status,”1” means in the process of auto-tune,”0” means no
auto-tune or auto-tune is finished

PID output Digital value output range: 0~4095
value When the PID output value is analog control (Such as steam valve opening or
(operation silicon controlled conduction angles), user can send the value to analog output
result) module to meet the control requests.
PID Get the best parameters through PID auto-tune.
parameters If current PID parameters can’t meet control requests, user can use experienced
value PID parameters directly.
(P. I. D)

PID operation

PID algorithm works in the range of £Diff. For actual applications, if current value

is lower than T T Dif ,PID output is the maximum value; If current value is

etting
range
(Diff) higher than T, +Tp; » PID output is the minimum value. (The units is
different according to channel type and setting range)
(Sampling value+Offset value 8)/10 = Display value. Then the sampling value will
equal or close to actual value. This parameter is signed number, retentive after
Offset value 6 . oo )
power-off, default value is 0.(The units is different according to channel type and
setting range)
Temperature | Target value of control system. The adjustment range of temperature control is
value setting | 0~1000°C, resolution is 0.01°C.
Temperature | The adjustment range of control period is 0.5s~200s, minimum precision is 0.1
control period | second. Set value = actual temperature control period % 10. For example, set to 5 if
(unit: 0.1 | the temperature control period is 0.5 seconds.
second)

Actual value

If the actual value is different from the display value, user could write the actual
value into this parameter. After then, module will calculate the offset value 6 and
save it.

Offset value d=actual value—-current sampling value. (The units are different
according to channel type and setting range).

For example, user tests the ambient temperature is 60°C, the module display
temperature is 55°C. User set this parameter to 600, & will be 50, then the display
temperature = (sampling value + 8)/10=60 C.

**Caution: Please make sure the input actual value is correct, otherwise that will
affect the offset value, and then affect the display value.

Auto-tune
output
amplitude

Output value of auto-tune, the units is %, 80 means 80% output of the full scale.




The units of temperature acquisition and analog channels are different according to the channel style and range

configuration.
Channel Units
Temperature acquisition channel 0.01°C
, 0~10V 1.5X 10V
Voltage input
0~5V 7.6X10°V
Analog channel w)
] 0~20mA 3.1 X107 mA
Current input 2
4~20mA 2.4X10"mA
The parameters of 2-channel analog output:
Description
Parameters
Channel DAO DAl

Module 1 | QD100 QD101
Analog output | Module2 | QD200 QD201

value | seeee QDx00 QD x01
Module 7 | QD700 QD701

11-3-3. Address definition

The read/write parameters address:
1. Parameters address of FROM instruction (read parameters):

Address Description
KO Auto-tune PID control bit
K1 PID output value of channel PTO
K2 PID output value of channel PT1
K3 PID output value of channel ADO
K4 PID output value of channel AD1
K5 Channel PTO PID parameter value (P)
K6 Channel PTO PID parameter value (1)
K7 Channel PTO PID parameter value (D)
K8 Channel PTO PID parameter value (Diff)
K9 Channel PT1 PID parameter value (P)
K10 Channel PT1 PID parameter value (1)
K11 Channel PT1 PID parameter value (D)
K12 Channel PT1 PID parameter value (Diff)
K13 Channel ADO PID parameter value (P)
K14 Channel ADO PID parameter value (1)
K15 Channel ADO PID parameter value (D)
K16 Channel ADO PID parameter value (Diff)
K17 Channel AD1 PID parameter value (P)
K18 Channel AD1 PID parameter value (1)




K19 Channel AD1 PID parameter value (D)
K20 Channel AD1 PID parameter value (Diff)
K21 Channel PTO temperature offset value
K22 Channel PT1 temperature offset value
K23 Channel ADO offset value

K24 Channel AD1 offset value

2. Parameters address of TO instruction (write parameters):

Address Description
KO Auto-tune PID control bit
K1 Heating/cooling choice bit
K2 Channel PTO setting temperature value
K3 Channel PT1 setting temperature value
K4 Channel ADO setting value
K5 Channel AD1 setting value
K6 Channel PTO PID parameter value (P)
K7 Channel PTO PID parameter value (I)
K8 Channel PTO PID parameter value (D)
K9 Channel PTO PID parameter value (Diff)
K10 Channel PT1 PID parameter value (P)
K11 Channel PT1 PID parameter value (1)
K12 Channel PT1 PID parameter value (D)
K13 Channel PT1 PID parameter value (Diff)
K14 Channel ADO PID parameter value (P)
K15 Channel ADO PID parameter value (1)
K16 Channel ADO PID parameter value (D)
K17 Channel ADO PID parameter value (Diff)
K18 Channel AD1 PID parameter value (P)
K19 Channel AD1 PID parameter value (1)
K20 Channel AD1 PID parameter value (D)
K21 Channel AD1 PID parameter value ( Diff)
K22 Channel PTO temperature control period
K23 Channel PT1 temperature control period
K24 Channel ADO temperature control period
K25 Channel AD1 temperature control period
K26 Channel PTO actual temperature value
K27 Channel PT1 actual temperature value
K28 Channel ADO actual value
K29 Channel AD1 actual value
K30 Channel PTO auto-tune output amplitude
K31 Channel PT1 auto-tune output amplitude




K32 Channel ADO auto-tune output amplitude
K33 Channel AD1 auto-tune output amplitude
K34 Channel PTO temperature offset value
K35 Channel PT1 temperature offset value
K36 Channel ADO offset value

K37 Channel AD1 offset value

In addition, the module can save setting temperature, PID parameters (P, I, D, Diff), temperature offset value,
temperature control period, auto-tune output amplitude and other parameters. When the auto-tune end or user
change the parameters, the parameters will be saved; the module will take out the parameters and operate after
restart. The default values of parameters are shown as below:

Parameters name Default value

Setting value PTO | PT1 | CH2 | CH3

0 0 0 0

P 40 40 40 40
PID parameters I 1200 | 1200 | 1200 | 1200
D 300 300 300 300

Diff 10 10 10 10

Temperature control period 20 20 20 20

(units 0.1s)
Offset value (signed number) 0 0 0 0

Auto-tune output amplitude 100 100 100 100

11-4. Read and Write instructions

11-4-1. Instructions description

PLC can read and write the parameters of XC-E2AD2PT2DA through FROM and TO instruction.
Caution: The module number of first module is KO.

1. Read instruction FROM

(1) Word operation

MI s> 2> s (b

H Hi FROM | Kxxx | Kxxx | Kxxx | Dxxx

Function: read the module parameters to PLC register, the operate unit is word.

Operand description:
S1: Target module number. Available operand: K,TD,CD,D,FD.
S2: Head address of the module. Available operand: K,TD,CD,D,FD.
S3: Read register quantity (Word quantity). Available operand: K,TD,CD,D,FD.
D1: The head address of PLC registers.



(2) Bit operation

MI s> 2o Cs3o b

H Hi FROM | Kxxx | Kxxx | Kxxx | Mxxx

Function: read the module data to PLC address, the operate unit is bit.

Operand description:

S1: Target module number. Available operand: K,TD,CD,D,FD.

S2: Read the first address of the module. Available operand: K,TD,CD,D,FD.

S3: Read data quantity (Bit quantity).Available operand: K,TD,CD,D,FD.

D1:The first address of PLC coil to receive the module data. Available operand: M,Dn,m.

2. Write instruction TO
(1) Word operation

MI (b> (D> P> (SO

H Hi TO Kxxx | Kxxx | Kxxx | Dxxx

Function: Write the data of PLC register to the module address, the units is word.

Operand description:

D1: Target module number. Available operand: K,TD,CD,D,FD.

D2: The first address of the module. Available operand: K,TD,CD,D,FD.

D3: Write in register quantity (Word quantity). Available operand: K,TD,CD,D,FD.
S1: The PLC registers first address.

(2) Bit operation

MI (b (D2 Cp3> (SO

H Hi TO Kxxx | Kxxx | Kxxx | Mxxx

Function: Write PLC data to the module address, the operation unit is bit.

Operand description:

D1: Target module number. Available operand: K,TD,CD,D,FD.

D2: The first address of the module. Available operand: K,TD,CD,D,FD.

D3: Write in data quantity (Bit quantity). Available operand: K,TD,CD,D,FD.
S1: The PLC coil first address. Available operand: M,Dn,m.



11-4-2. Instruction applications

1. Set temperature

Ml

}—H}i TO KO K1 K1 DO

Description: Input the temperature value to DO, write the DO data to module address K1 (PTO setting

temperature). For instance, D0=2000, means the setting temperature is 20.00°C.

Operand definition:
() TO Write instruction
(2) KO Module number: 0
(3) K1 Module address: 1
(4) K1 Word quantity to write in: 1
(5) DO The PLC register: DO

2. Set temperature control period

Ml

}—M}i TO KO K22 K1 D10

Description: Input temperature control period to D10, write D10 data to module address K22 (temperature

control period of CHO). For instance, D10=25 means the temperature control period is 2.5s.

Operand definition:
(1) TO Write instruction
(2) KO Module number: 0
3) K22 Module address: 22
(4) K1 Write in word quantity: 1

(5) D10 PLC register address: D10

3. Auto-tune output amplitude

M1
}—H}i TO‘KO ‘K30‘ K1 ‘DZO‘

Description: Input auto-tune output amplitude to D20, write the D20 data to module address K30 (auto-tune

output amplitude of CHO). For instance, D20=80, means the output value of auto-tune is the 80% of maximum

output value.

Operand definition:
(1) TO Write instruction
(2) KO Module number: 0
(3) K30 Module address: 30
(4) K1 Word quantity to write in: 1

(5) D20 The PLC register address: D20

4. Auto-tune PID control bit



M100

H Hi TO KO KO K4 MO

Description: Set on coil M0~M3 before auto-tune, then start auto-tune after write the data into module address.

If in the process of auto-tune, set on the coil MO~M3 and write into module, the module will quit
auto-tune and start PID control according to PID parameters which set before.
For instance, Set MO ON means Channel 0 will start to auto-tune.

Operand definition:
(1) TO Write instruction
(2) KO Module number: 0
(3) KO Module address: 0
(4) K4 Bit quantity to write in: 4

(5) MO The coil address of PLC: MO~MS5.

5. Read auto-tune PID control bit
M100

H HiFROM KO KO K4 M10

Description: User can read the auto-tune status bit of module, and send back to M10~M13 of PLC. If one coil
is ON, means the corresponding channel is in the process of auto-tune, OFF means the auto-tune hasn’t started

or already ended.

Operand definition:
(1) FROM Read instruction
(2) KO Module number: 0
(3) KO Module address: 0
(4) K4 Bit quantity to read: 4

(5) M10 PLC coil address: M10~M13

6. Read PID parameters

M100

H HiFROM KO K5 K4 D30

Description: User can read the PID parameters of module (PID parameters of CHO), send back to D30~D33 of
PLC. D30 is parameter P, D31 is parameter I, D32 is parameter D, D33 is parameter Diff.

Operand definition:
(1) FROM Read instruction
(2) KO Module number: 0
3) K5 Module internal address: 5
(4) K4 Word quantity to read: 4

(5) D30 PLC register address: D30~D33



7. Write PID parameters
M100

H T}i TO KO Ké6 K4 D40

Description: User can revise the PID parameters of module (PID parameters of CHS), set on the coil M100
after input the data to D40~D43 of PLC, the new PID parameters will be used by the module.

Operand definition:
(1) TO Write instruction
(2) KO Module number: 0
(3) Ko Module address: 6
(4) K4 Word quantity to write in: 4

(5) D40 PLC register address: D40~D43

8. Open enable channel bit
Description: Module 0: the corresponding enable bits of CHO0~3 are Y100~ Y103; Module 1: the
corresponding enable bits of CHO~3 are Y200~Y203; the rest can be done in the same manner. Therefore, if

set on one enable bit, the corresponding channel will start to PID control.

9. Read PID output value

M100

H T}iFROM KO K1 K4 D50

Description: When module is in process of PID control, user can read PID output value to PLC registers
D50~D53.

Operand definition:
(1) FROM Read instruction
(2) KO Module number: 0
(3) Kl Module address: 1
(4) K4 Byte quantity to read: 4

(5) D50 PLC register address: D50~ D55



11-5. External connection

(1) The wiring diagram of 2-Channel temperature input:

DC24V -
- Isolation
Power supply % R Isolation power
VCo GND
| Be0 | R 1000
& [A0] &lJ = g B
[=ry]
= [ ]
E =
| B fo
EIE il—‘
100Q
F@w e
A il

(2) 2-Channel analog input, the connection mode of input terminal as below shows:

Voltage input mode as below shows:

DC24V
power supply

voltage input

meter

meter

isolation

isolation

channel
selector




Current input wiring:

DC24V
power supply |
&5 [24v] , .
T o isolation
R1 RZ
current input . R3 —u—
—————— B R0} isolation
Sensor m R4|:|
3 1 )
R1 R2
current input . channel
R1
______ ! selector
Sensor M R{]
______ H T —|_
(3) 2-Channel analog output wiring:
Voltage output mode:
DC24V
power supply
isolation isolation 24v] &
ov |
voltage output
RZ
VCC
R3
[ Rl
RZ
A3
Rl




Current output mode as below shows:

DC24V
| power supply
isolation DC power VB

D1

18V 18V

RZ R4

current output

R3
r 18V 18V
R2 R4
R
current output
.

R3 proportioner

I

11-6. Analog/Digital conversion Diagram

2-Channel analog input, the relationship between analog value and digital value are shown as the following

diagram:
0~5V analog input 0~10V analog input
+65535 +65535 !
o, o i
% % !
o = |
o, 2. i
0 - v 0 — 5 10v
analog analog
0~20mA analog input 4~20mA analog input




+65535 , +65535
0 20mA 0 4mA 20mA

The relationship between the digital input and corresponding analog output are shown as the following

diagram:
0~5V analog output 0~10V analog output
5vF 10v ,
o : S i
o) : ) ;
o ————+1023 0O ———+1023
digital digital
0~20mA analog output 4~20mA analog output
| »
1 =)
) ' 2,
3 ; 2
g a
! 4mA
0 — 41023 o ——— 1023
digital digital




11-7. Programming

The following is the example of XC-E2AD2PT2DA:
The control process diagram is shown as the following (channel 0):

Set temperature
»| Set temperature control period > Open auto-tune PID
Open enable bit control bit
Set output amplitude >
Set PID parameters >
A 4
Read the final PID parameters [% Read auto-tune PID
control bit

This example controls the temperature through HML

1. Set on enable bit of Channel 0;

2. Write the parameters into the module including setting temperature, temperature control period,
auto-tune output amplitude. Then, module starts to PID control.

3. Set on the auto-tune PID control bit, the module starts to PID auto-tune.

4. After auto-tune, the module starts to PID control; send the PID parameters to PLC registers.

Of course, the parameters can be set through HMI.

The address of PLC coil
i Module address Description
DO > K2 Channel 0 set temperature
Dl > K22 Channel 0 temperature control
D2 «—> period
D3 > K30 Channel 0 output amplitude
D4 «— K6 Channel 0 set parameter P
D5 —> K7 Channel 0 set parameter I
D6 «—  » K8 Channel 0 set parameter D
D300 «— K9 Channel 0 set parameter Diff
D301 «—  » K5 Channel 0 read parameter P
D302 «— » K6 Channel 0 read parameter I
D303 «—  » K7 Channel 0 read parameter D
M100 «— K8 Channel 0 read parameter Diff
KO Channel 0 auto-tune PID control
bit




Ladder chart:

MO Y100
i s
M1
4+H444,44444444 TO | KO | K2 [ K1 | DO |+
| 10 | Ko | K22 [ K1 | D1 |
| TO | K0 | K30 | K1 | D2 |
| TO | Ko | K6 | K4 | D3 |
M100
71— T0 [ ko [ ko [ K1 [M100}
M200
(S)
M200 M8012
%%‘H%FROM‘ KO | KO | K1 [M10 |
M10

KO | K5 [ K4 [D300}

A{l%4f444444FR0M‘

M200

( }
\ R /

Open the enable bit of channel 0

Write the data of DO to K2 (channel O setting
temperature);

Write the data of D1 to K22, (channel 0
temperature control period)

Write the data of D2 to K30 (channel 0 output
amplitude)

Write the data of D3,D4,D5,D6 to module address
K6,K7,K8,K9 (channel 0 output amplitude)

Write the data of M100 to KO (open the auto-tune
enable bit of channel 0)

Set on M200

Read KO status to PLC coil M10 every 100ms
(channel 0 auto-tune state bit)

Read module data K5,K6,K7,K8 to PLC registers
D300,D301,D302,D303  (channel 0 PID
parameters.

Reset M200.



I:- 12. Pressure testing module XC-E2WT

12-1. Specifications

XC-E2WT is the expansion module of XC series PLC. It can test 0~10mV voltage signal or pressure sensor
signal, transform the voltage signal to digital value.

O
eleleleeee
@)v@%m@w@- @@ . ® (Can collect 2 channels pressure sensor signal
R - ®  Test range: 0~10mV voltage signal
® 16 bits high precision AD transformation
o ® Up to 7 modules can be connected to the PLC
)
XC-E2NT ..
Tt W o W ‘
@)@ P PP @
B!
O
Input range DC 0~10mV
Resolution 1/65535 (16Bit)
Integrated precision 0.8%
Transformation speed 20ms/channel
Power supply DC24V+10%, 100mA
Installation Mount on DIN46277 rail (width 35mm) or fix with screw M3
Dimension 63mm>102mmx73.3mm
Working environment No corrosive gas
Ambient temperature 0C~60C
Storage temperature -20~70°C
Humidity 5~95%




12-2. Terminals

[ OV [ covo[ com[ o [ o | e |
[24v [ o [ YO | ¥YI [ o [ o |
[ ov [ so- [ e J ov [ S1- ] e |
| ov | So+ | aND | v [ S1+ | GND |
Channel Terminal Corresponding Meaning
sensor terminal
CHO ov U- Pressure sensor power supply input -
5V U+ Pressure sensor power supply input +
SO+ S+ Measure voltage +
SO- S- Measure voltage -
YO - -
COMO - -
CHI1 ov U- Pressure sensor power supply input -
5V U+ Pressure sensor power supply input +
S1+ S+ Measure voltage +
S1- S- Measure voltage -
Y1 - -
CoM1 - -
GND - Shield cable ground
24V - +24V power supply
ov - Common terminal of the power supply

12-3. External connection

Pay attention:

1. Please use the 24V power supply on the PLC to avoid interference.

2. Please use shield cable and single-point ground.




Power supply wiring:

Power supply

€)@

@)@ | |@R) |7

sk

b

|6 EPIE

OV [ como [ COMI | e | e | e

N

[ 2aV] o

[ vo

[ Y1 [ o [ o |

Connect to pressure sensor:

Pressure sensor: characteristic value below 2mV/V can connect to the module.

oV |

S0-

- ov__ | S51-

I

sy | So+

|<;n|ill | Si+ |

B
GHD_ |

shield 411 I~ A1 1|~ sheld

layer i K.. o layer

aromud N AT grovmd
U+ U- S+ S- U+ U. S+ S~

pressumre selsol

pressure sensor



12-4. Weighing system

A typical weighing system:

7’

'/luml/

load bearing part i =
z V777N
ey e R e R
JC-E2 FLC
pressure Base pressure XNC-E2WT

Sensor N ETR O HMIT

JB |

The weighing system contains:

Loading bearing part: to support the load. Such as flat, hopper, container, air transport car...

Pressure sensor: transform the weight to voltage signal.

Assembly part: make sure the pressure sensor can work correctly, assembly part and direct part can avoid
overload. Overload will cause measurement error and sensor damage.

Connection box (JB): to collect several sensor signals.

XC-E2WT: can be used as an electronic assessment device, it gets the pressure sensor signal and makes
further assessment.

12-5. Module functions

XC-E2WT has the follow functions:
®  Adjust the pressure sensor

®  Collect the pressure sensor signal
® (Calculate the weight value

® (0~10mV voltage signal test

12-5-1. Pressure sensor introduction
The pressure sensor is based on resistance strain effect, see the following diagram:



R1 and R2 is strain resistor which make bridge circuit with R3 and R4. With the change of R1 and R2, the
bridge circuit will lose the balance, unbalance voltage Uo will be produced as the output of sensor.

U+ and U- are positive and negative point of the sensor power supply. Please select the 5V power of the
module or from outside.

S+ and S- are positive and negative point of the sensor output. Connect the output to the module to test the
weight.

12-5-2. Adjust the weighing machine

Please adjust the weighing machine when use the module at the first time:

Steps:

Use Module 1 channel 0 as an example:

1. Make sure the module is connected to the weighing system.

2. Make the pressure sensor no-load, send ID104 (tare weight) to QD108. (or set QD108=0).

3. Make the pressure sensor full-load (or put some weight), send ID104 to QD110.

4. The adjustment is finished. The module will calculate the correct weight according to the no-load value
and full-load value.

5. [Ifit needs to adjust other module or channel, the related flag bits are shown as below:



Module Flag
NO.

Meaning

Remark

#1 Y100

Channel 0 no-load value flag

Rising edge is effective

Y101

Channel 0 full-load value flag

Rising edge is effective

Y102

Channel 1 no-load value flag

Rising edge is effective

Y103

Channel 1 full-load value flag

Rising edge is effective

#2 Y200

Channel 0 no-load value flag

Rising edge is effective

Y201

Channel 0 full-load value flag

Rising edge is effective

Y202

Channel 1 no-load value flag

Rising edge is effective

Y203

Channel 1 full-load value flag

Rising edge is effective

#7 Y700

Channel 0 no-load value flag

Rising edge is effective

Y701

Channel 0 full-load value flag

Rising edge is effective

Y702

Channel 1 no-load value flag

Rising edge is effective

Y703

Channel 1 full-load value flag

Rising edge is effective

Timing diagram when adjusting:

A

MO

’/

QD108

No-load value ID104

Ml

’/

QD110

Full-load value ID104

PLC programming:
LDP MO
MOV ID104

QD108

PLC programming:
LDP Ml
MOV ID104 QD110




12-5-3. Pressure measurement

Take module 1 channel 0 as an example:

®  Weighing unit setting
Write the unit value into register QD104~QD105 (weight occupies two registers) in the PLC program.
Suppose the object weight is 30KG, if the unit is KG, please write in 30, if the unit is G, and please write
in 30000.

® Sampling time
User can increase the sampling time to obtain more accurate sampling value. The sampling time can be
set in QD112. The default value is 20.

After setting the parameters, start to weigh. The module will calculate the sensor signal and save the weight

value in ID100~ID101 (store in double word mode).

If user needs to set other module or channel, please see the following table.

Please see each module parameter setting address:

Module no. | Register address Meaning Remark
QD100,QD101 | Channel 1 no-load unit value Double word
QD102,QD103 | Channel 2 no-load unit value Double word
QD104,QD105 | Channel 1 full-load unit value
QD106,QD107 | Channel 2 full-load unit value

14 QD108 Channel 1 no-load AD value
QD109 Channel 2 no-load AD value
QD110 Channel 1 full-load AD value
QDI11 Channel 2 full-load AD value
QD112 Channel 1 sampling time
QD113 Channel 2 sampling time
QD200,QD201 | Channel 1 no-load unit value Double word
QD202,QD203 | Channel 2 no-load unit value Double word
QD204,QD205 | Channel 1 full-load unit value
QD206,QD207 | Channel 2 full-load unit value

o QD208 Channel 1 no-load AD value
QD209 Channel 2 no-load AD value
QD210 Channel 1 full-load AD value
QD211 Channel 2 full-load AD value
QD212 Channel 1 sampling time
QD213 Channel 2 sampling time
QD700,QD701 | Channel 1 no-load unit value Double word
QD702,QD703 | Channel 2 no-load unit value Double word

- QD704,QD705 | Channel 1 full-load unit value
QD706,QD707 | Channel 2 full-load unit value
QD708 Channel 1 no-load AD value
QD709 Channel 2 no-load AD value




QD710 Channel 1 full-load AD value
QD711 Channel 2 full-load AD value
QD712 Channel 1 sampling time
QD713 Channel 2 sampling time

The final weight and middle value address:

Module No. Address Meaning Remark
#1 ID100,ID101 Channel 1 final weight value Double word
ID102 ,ID103 Channel 2 final weight value Double word
ID104 Channel 1 digital value of voltage
ID105 Channel 2 digital value of voltage
ID106 Channel 1 tare value
ID107 Channel 2 tare value
ID108 Channel 1 unit value
ID109 Channel 2 unit value
#2 1D200,ID201 Channel 1 final weight value Double word
1D202 ,ID203 Channel 2 final weight value Double word
D204 Channel 1 digital value of voltage
1D205 Channel 2 digital value of voltage
1D206 Channel 1 tare value
D207 Channel 2 tare value
1D208 Channel 1 unit value
D209 Channel 2 unit value
#7 ID700,ID701 Channel 1 final weight value Double word
1D702 ,ID703 Channel 2 final weight value Double word
ID704 Channel 1 digital value of voltage
ID705 Channel 2 digital value of voltage
ID706 Channel 1 tare value
ID707 Channel 2 tare value
ID708 Channel 1 unit value

ID709

Channel 2 unit value




12-6. AD conversion diagram

The relationship between voltage input and digital value:

0~10mV voltage input

+65535

[ensip

v

0 analog 10mV

12-7. Programming

Real-time read the data of channel 0 (module 1)

Program:



Adjust the weigh
MS8000

m } MOV  D4000 QD103
—{ MOV  D4002 QD110
MO
W} } MOV ID104 D4000
4‘ MOV  D4000 QD108
M1
m } MOV  ID104 D4002
—{ MOV  D4002 QD110
M4
} } } MOV DI00 QD100
Get the final weight 4{ MOV D102 QDI04
M2
!
\

DMOV  ID100 D20

o rr

Send ID104 to D4000 and D4002. It
only needs to adjust once. Next time
it no needs to adjust anymore.

Send the tare value (voltage) to
QD108 (set the no-load value)

Send the full-load value (voltage) to
QD110 (set the full-load value)

Send DI100 (weight unit) to
QD100-QD101 (tare weight)
(normally set to 0)

Send D102 to QD104-QD105
D20~D21 is the final weight



|:- 13. I/0 expansion module XC-EnXmY

13-1. Specifications

XC-EnXmY is the extension module of XC series, up to 7 XC-EnXmY modules can be connected to PLC.

This module has rich types, small size, and more I/O points which can meet more requirements.
o
lclaleleleled |

aleelelelel®
et

T

Um@E
4BEEE

]
XC-E8X8YR

v

Y0 Vi Y21 coms | V5 V7
[—Tcomo [comi [cowa [ v3 [ V& [ V6 [

REREEE
@@@@@@?4
O

—

Module types
Model . ..
. . Function description
NPN input PNP input
XC-E8X XC-E8PX 8-channel digital input
XC-E8YR XC-E8YR 8-channel relay output
XC-E8YT XC-E8YT 8-channel transistor output

XC-E8X8YR XC-E8PX8YR | 8-channel digital input, 8-channel relay output
XC-E8X8YT XC-E8PX8YT | 8-channel digital input, 8-channel transistor output

XC-E16X XC-E16PX 16-channel digital input
XC-E16YR XC-E16YR 16-channel relay output
XC-E16YT XC-E16YT 16-channel transistor output
XC-E16X16YR | XC-E16PX16YR | 16-channel digital input, 16-channel relay output
XC-E32X XC-E32PX 32-channel digital input

XC-E32YR XC-E32YR 32-channel relay output




Module Specifications

Items

Specifications

Input  voltage  (Power

supply)

DC24V+10% (32 points I/O module is AC220V + 10%)

Application environment

No corrosive gas

Environment temperature

0C~60C

Environment humidity

5~95%

Installation

Fixed with M3 screws or directly installed on

(Width: 35mm)

DIN46277 rail

63mmX 102mm X 73.3mm (16 points, 8 points)

Dimension

139mmX 102mm X 73.3mm (32 points)

13-2. Terminals

The terminals distributions of NPN
(1) XC-E8X module:

and PNP input are the same.

\ [24v [ com [ x1 [ X

[ [ ov [ coMm [ X0 [ X2

M3 [ Y5 [ Y7 [ |

YI_ | Y2 [ GO
[ C

YO ]
[ COMO | COMT | coM2 | Y3

[ Y4 [ Y6 | |

(3) XC-8X8YR,XC-8X8YT module:

\ [ 24v [ coM [ X1 [ X

3 [ x5 [ x7 [ ]

[ ] OV [ COM [ XO X2

[ x4 [ X6 | |

M3 [ Y5 | Y7 |

YO | YT [ Y2 [co
| [ COMO [ com1 | cOM2 [ Y3

| Y4 [ Y6 | |

(4) XC-16X module:

[24v ] COM [ X1 [ X

3 [ x5 [ x7 ]

[ ov [ com | X0 [ X2

| x4 [ X6 |

| com [ x11 [ x13 | X15 [ X17 [ e |

| cOMm [ Xx10 [ Xx12 | Xx14

| X16 | e |

(5) XC-16YR,XC-16YT module:

M3 Y5 | Y7 ] ]

\ \ [ YT | Y2 ] co
[ ] COMO | coMi | com2 | V3

\
[ Y4 [ Y6 | |

\ \ [ Y12 [ co

M7

| Y15 Y17 [ |
[ Y14 ] \

[
Y16

Y10 [ Y11
| | cOmM4 [ COM5 | GOM6 [ Y13

(6) XC-16X16YR module:




\ \N\O\COM\X1\X3\X5\X‘7\X1‘1\X1‘3\X15\X17\O\\
X X X

| T L | FG | COM | X0 | X2 | x4 | Xb 10 12 14 | X16 | e | |

[ [ OV | e [ Yo [ VY2 [ comi ] Y5 | Y7 [ Yi0o | Yiz [ COM3 | Yi5 [ Yi7 [ |

[ [ 24V | e | COMO | Yi | Y3 | Y4 | Y6 ] COMZ | YI1_| Y13 | Yi4 | V16 | |
(7) XC-32X module:

\ [ N | e [ CoMm | Xi | X3 | X5 | X7 [ Xi1 | Xi3 | Xi5 | xi7 | ® [ |

[ T L | FG | COM | X0 | X2 | X4 | X6 | X0 | X2 | X14 | X16 | ® ] |

[ [ OV | e [ COM [ X21 | X23 | %25 | X27 | %31 | X33 | X35 | X37 | e [ |

| | 24V | e | COM | X20 | X22 | X24 | X26 | X30 | X32 | X34 | X36 | e | |
(8) XC-32YR module:

\ [ N | e [ Yo [ Y2 [ Comi[ Y5 | Y7 | Yi0 | Yiz | coM3 ] Yi5 [ Yi7 [ ]

[ ] L | FG | COMO| Y1 | Y3 | Y4 | Y6 | COMZ] Yi1 | Vi3 | Y14 | Y16 | |

\ [ ov | e | Y20 | Y22 [ COM5 | Y25 [ Y27 [ Y30 [ Y32 [ COM7 | Y35 [ Y37 [ |
[ [ 24v [ e [ coM4 [ Y21 | Y23 [ Y24 | Y26 [ GOM6 [ Y31 | Y33 [ Y34 | Y36 | |

Caution: Maybe the common terminal of each module is different from above pictures; please see the

label of actual objects.

13-3. I/0 address assignment

XC series can expand 7 modules, the address of I/O terminals are shown as below:
(Caution: Take NPN type as an example, the terminals definition, address, suitable module of PNP are the
same as NPN)

The definition of input terminals (Extension module 1):

Terminals )
number Address Suitable modules

X0 X100 XC-E8X. XC-E8X8YR/T. XC-E16X. XC-E16X16YR . XC-E32X
X1 X101 XC-E8X. XC-E8X8YR/T. XC-E16X. XC-E16X16YR . XC-E32X
X2 X102 XC-E8X. XC-E8X8YR/T. XC-E16X. XC-E16X16YR . XC-E32X
X3 X103 XC-E8X. XC-E8X8YR/T. XC-E16X. XC-E16X16YR . XC-E32X
X4 X104 XC-E8X. XC-E8X8YR/T. XC-E16X. XC-E16X16YR . XC-E32X
X5 X105 XC-E8X. XC-E8X8YR/T. XC-E16X. XC-E16X16YR . XC-E32X
X6 X106 XC-E8X. XC-E8X8YR/T. XC-E16X. XC-E16X16YR . XC-E32X
X7 X107 XC-E8X. XC-E8X8YR/T. XC-E16X. XC-E16X16YR . XC-E32X
X10 X110 XC-E16X. XC-E16X16YR . XC-E32X

X11 X111 XC-E16X. XC-E16X16YR . XC-E32X

X12 X112 XC-E16X. XC-E16X16YR . XC-E32X

X13 X113 XC-E16X. XC-E16X16YR . XC-E32X

X14 X114 XC-E16X. XC-E16X16YR . XC-E32X

X15 X115 XC-E16X. XC-E16X16YR . XC-E32X

X16 X116 XC-E16X. XC-E16X16YR . XC-E32X

X17 X117 XC-E16X. XC-E16X16YR . XC-E32X

X20 X120 XC-E32X

X21 X121 XC-E32X

X22 X122 XC-E32X

X23 X123 XC-E32X




X24 X124 XC-E32X
X25 X125 XC-E32X
X26 X126 XC-E32X
X27 X127 XC-E32X
X30 X130 XC-E32X
X31 X131 XC-E32X
X32 X132 XC-E32X
X33 X133 XC-E32X
X34 X134 XC-E32X
X35 X135 XC-E32X
X36 X136 XC-E32X
X37 X137 XC-E32X

The definition of output terminals (Extension module 1):

Terminals )
number Address Suitable modules

YO0 Y100 | XC-E8YR/T+ XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR . XC-E32YR
Y1 Y101 | XC-E8YR/T+ XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR . XC-E32YR
Y2 Y102 | XC-E8YR/T+ XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR . XC-E32YR
Y3 Y103 | XC-E8YR/T+ XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR . XC-E32YR
Y4 Y104 | XC-E8YR/T+ XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR . XC-E32YR
Y5 Y105 | XC-E8YR/T+ XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR . XC-E32YR
Y6 Y106 | XC-E8YR/T+ XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR . XC-E32YR
Y7 Y107 | XC-E8YR/T+ XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR . XC-E32YR
Y10 Y110 | XC-E16YR/T. XC-E16X16YR. XC-E32YR

Y11 Y111 | XC-E16YR/T. XC-E16X16YR. XC-E32YR

Y12 Y112 | XC-E16YR/T. XC-E16X16YR. XC-E32YR

Y13 Y113 | XC-E16YR/T. XC-E16X16YR. XC-E32YR

Y14 Y114 | XC-E16YR/T. XC-E16X16YR. XC-E32YR

Y15 Y115 | XC-E16YR/T. XC-E16X16YR. XC-E32YR

Y16 Y116 | XC-E16YR/T. XC-E16X16YR. XC-E32YR

Y17 Y117 | XC-E16YR/T. XC-E16X16YR. XC-E32YR

Y20 Y120 | XC-E32YR

Y21 Y121 | XC-E32YR

Y22 Y122 | XC-E32YR

Y23 Y123 | XC-E32YR

X24 Y124 | XC-E32YR

X25 Y125 | XC-E32YR

Y26 Y126 | XC-E32YR

Y27 Y127 | XC-E32YR

Y30 Y130 | XC-E32YR




Y31 Y131 | XC-E32YR
Y32 Y132 | XC-E32YR
Y33 Y133 | XC-E32YR
Y34 Y134 | XC-E32YR
Y35 Y135 | XC-E32YR
Y36 Y136 | XC-E32YR
Y37 Y137 | XC-E32YR

The definition of input terminals (Extension module 2):

Terminals )
number Address Suitable modules

X0 X200 XC-E8X. XC-E8X8YR /T. XC-E16X. XC-E16X16YR . XC-E32X
X1 X201 XC-E8X. XC-E8X8YR /T. XC-E16X. XC-E16X16YR . XC-E32X
X2 X202 XC-E8X. XC-E8X8YR /T. XC-E16X. XC-E16X16YR . XC-E32X
X3 X203 XC-E8X. XC-E8X8YR /T. XC-E16X. XC-E16X16YR . XC-E32X
X4 X204 XC-E8X. XC-E8X8YR /T. XC-E16X. XC-E16X16YR . XC-E32X
X5 X205 XC-E8X. XC-E8X8YR /T. XC-E16X. XC-E16X16YR . XC-E32X
X6 X206 XC-E8X. XC-E8X8YR /T. XC-E16X. XC-E16X16YR . XC-E32X
X7 X207 XC-E8X. XC-E8X8YR /T. XC-E16X. XC-E16X16YR . XC-E32X
X10 X210 XC-E16X. XC-E16X16YR. XC-E32X

X11 X211 XC-E16X. XC-E16X16YR. XC-E32X

X12 X212 XC-E16X. XC-E16X16YR. XC-E32X

X13 X213 XC-E16X. XC-E16X16YR. XC-E32X

X14 X214 XC-E16X. XC-E16X16YR. XC-E32X

X15 X215 XC-E16X. XC-E16X16YR. XC-E32X

X16 X216 XC-E16X. XC-E16X16YR. XC-E32X

X17 X217 XC-E16X. XC-E16X16YR. XC-E32X

X20 X220 XC-E32X

X21 X221 XC-E32X

X22 X222 XC-E32X

X23 X223 XC-E32X

X24 X224 XC-E32X

X25 X225 XC-E32X

X26 X226 XC-E32X

X27 X227 XC-E32X

X30 X230 XC-E32X

X31 X231 XC-E32X

X32 X232 XC-E32X

X33 X233 XC-E32X

X34 X234 XC-E32X

X35 X235 XC-E32X

X36 X236 XC-E32X

X37 X237 XC-E32X




The definition of output terminals (Extension module 2):

Terminals )

number Address Suitable modules
YO0 Y200 | XC-E8YR/T. XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y1 Y201 | XC-E8YR/T. XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y2 Y202 | XC-E8YR/T. XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y3 Y203 | XC-E8YR/T. XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y4 Y204 | XC-E8YR/T. XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y5 Y205 | XC-E8YR/T. XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y6 Y206 | XC-E8YR/T. XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y7 Y207 | XC-E8YR/T. XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y10 Y210 | XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y11 Y211 | XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y12 Y212 | XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y13 Y213 | XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y14 Y214 | XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y15 Y215 | XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y16 Y216 | XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y17 Y217 | XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y20 Y220 | XC-E32YR
Y21 Y221 | XC-E32YR
Y22 Y222 | XC-E32YR
Y23 Y223 | XC-E32YR
X24 Y224 | XC-E32YR
X25 Y225 | XC-E32YR
Y26 Y226 | XC-E32YR
Y27 Y227 | XC-E32YR
Y30 Y230 | XC-E32YR
Y31 Y231 | XC-E32YR
Y32 Y232 | XC-E32YR
Y33 Y233 | XC-E32YR
Y34 Y234 | XC-E32YR
Y35 Y235 | XC-E32YR
Y36 Y236 | XC-E32YR
Y37 Y237 | XC-E32YR

e+ e+ The input and output are 8-32 points, there are two output modes: Relay output and Transistor
output. The addresses of module N begin with Xn00 and Yn00.




The definition of input terminals (Extension module 7):

Terminals )
number Address Suitable modules

X0 X700 XC-E8X. XC-E8X8YR/T. XC-E16X. XC-E16X16YR. XC-E32X
X1 X701 XC-E8X. XC-E8X8YR/T. XC-E16X. XC-E16X16YR. XC-E32X
X2 X702 XC-E8X. XC-E8X8YR/T. XC-E16X. XC-E16X16YR. XC-E32X
X3 X703 XC-E8X. XC-E8X8YR/T. XC-E16X. XC-E16X16YR. XC-E32X
X4 X704 XC-E8X. XC-E8X8YR/T. XC-E16X. XC-E16X16YR. XC-E32X
X5 X705 XC-E8X. XC-E8X8YR/T. XC-E16X. XC-E16X16YR. XC-E32X
X6 X706 XC-E8X. XC-E8X8YR/T. XC-E16X. XC-E16X16YR. XC-E32X
X7 X707 XC-E8X. XC-E8X8YR/T. XC-E16X. XC-E16X16YR. XC-E32X
X10 X710 XC-E16X. XC-E16X16YR. XC-E32X

X11 X711 XC-E16X. XC-E16X16YR. XC-E32X

X12 X712 XC-E16X. XC-E16X16YR. XC-E32X

X13 X713 XC-E16X. XC-E16X16YR. XC-E32X

X14 X714 XC-E16X. XC-E16X16YR. XC-E32X

X15 X715 XC-E16X. XC-E16X16YR. XC-E32X

X16 X716 XC-E16X. XC-E16X16YR. XC-E32X

X17 X717 XC-E16X. XC-E16X16YR. XC-E32X

X20 X720 XC-E32X

X21 X721 XC-E32X

X22 X722 XC-E32X

X23 X723 XC-E32X

X24 X724 XC-E32X

X25 X725 XC-E32X

X26 X726 XC-E32X

X27 X727 XC-E32X

X30 X730 XC-E32X

X31 X731 XC-E32X

X32 X732 XC-E32X

X33 X733 XC-E32X

X34 X734 XC-E32X

X35 X735 XC-E32X

X36 X736 XC-E32X

X37 X737 XC-E32X




The definition of output terminals (Extension module 7):

Terminals )

number Address Suitable modules
YO0 Y700 | XC-E8YR/T. XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y1 Y701 | XC-E8YR/T. XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y2 Y702 | XC-E8YR/T. XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y3 Y703 | XC-E8YR/T. XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y4 Y704 | XC-E8YR/T. XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y5 Y705 | XC-E8YR/T. XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y6 Y706 | XC-E8YR/T. XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y7 Y707 | XC-E8YR/T. XC-E8X8YR/T. XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y10 Y710 | XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y11 Y711 | XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y12 Y712 | XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y13 Y713 | XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y14 Y714 | XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y15 Y715 | XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y16 Y716 | XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y17 Y717 | XC-E16YR/T. XC-E16X16YR. XC-E32YR
Y20 Y720 | XC-E32YR
Y21 Y721 | XC-E32YR
Y22 Y722 | XC-E32YR
Y23 Y723 | XC-E32YR
X24 Y724 | XC-E32YR
X25 Y725 | XC-E32YR
Y26 Y726 | XC-E32YR
Y27 Y727 | XC-E32YR
Y30 Y730 | XC-E32YR
Y31 Y731 | XC-E32YR
Y32 Y732 | XC-E32YR
Y33 Y733 | XC-E32YR
Y34 Y734 | XC-E32YR
Y35 Y735 | XC-E32YR
Y36 Y736 | XC-E32YR
Y37 Y737 | XC-E32YR




13-4. External connection

(1) The input terminal connection diagram of XC-E8X8YR:

DC 24V
external power supply
DC power . N
oV | &
+3Y
T, | W
}‘ Q% — L:|R2
R1 —_—
R6 | Rs 80
x |
LED\\ !
|
bl — | |[R4
>‘ h R3 _

The output terminal connection diagram:

install a fuse of SA~10A every 4 points
to prevent from load short circuit

JA~—104
[

424V [t -l
B Load @ AC power )
< AC 250V

\_l—ﬁ'* o — |
—EE—()

output relay

IN2HD IRALp AE[RI

1T

)

(2) The input terminal connection diagram of XC-E16PX:



DC 24V

T oS
>{ * T R1 — 5 external power supply
e —]

(3) The output terminal connection diagram of XC-E16YR module:

install a fuse of SA~10A every 4 points
to prevent from load short circuit

JA~—104

424V (e & ]
T AC power
Load
od $ < AC 250V

z . gy i
/| Eem—)
7
—

output relay

IN2HD IRALp AE[RI

The output terminal connection diagram of XC-E16YT module:

install a fuse to prevent from load

short circuit
14
load _é_ DC power supply

(0] &— | + DC5-30V
g | #K
g load
%_,. ; K ’?lc'] '@I 1 I
g_ load

GAEE] { |
3 P K_ [&5
& load
E. I ] T 1

ER
£~

|Y*3| @I ! I




13-5. Applications

The application example includes three devices: Xinje XC series PLC (slave station), expansion module
XC-E8X8YR and HMI TH765-MT.

The communication between XC-E8X8YR and TH765-MT (Xinje HMI):

o] @
cEEEEREEREREE eeleleelele |
bR W Blolele|e|o|e
e T i e Pl S
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ﬁ@@@@@@@ﬂ@@@@@
ﬂ\@\@\@@@@@@@@ ﬂﬂﬂﬂﬂﬂ@,
@]
_@j‘
B 6w
485
485+

In this example, the HMI is the master station, read the input status of extension module to the HMI, writes the
coil status of HMI to the extension module.

(1) Hardware connection: Connect XC-E8X8YR with XC3-32R-E, connect AB terminals of XC3-32R-E to
AB terminals (PLC port) of TH765-MT.
Communication parameters setting of PLC:
Baud rate: 19200bps, Data bits: 8bits, Stop bits: 1bit, Parity: even, Modbus number: 1, restart the PLC after
setting.
Touchwin software settings for TH765-MT:
PLC port device: “Modbus RTU (Panel is master)”, Baud rate: 19200bps, Databits: 8bits, Stopbits: 1bit, Parity:
even.

(2) Program application:

The corresponding relationship between expansion module address and HMI address:

HMI address Expansion module | Related MODBUS address
PSB500 < > X100 K16448
PSB501 < > Y100 K18496




(3) HMI screen editing:

The screen of HMI:
Latmp X100
Press the button to copy 2100 to PSBES00 Lamp PSES00
Lamp PEEI0O1 L arnp Y100

Press the button to copy PEBS01 t0 Y100

Edit the status of X100:

Lamp X100: the Modbus address of expansion module coil X100 is 0x16448 (diagram A).
Function Button: copy the coil status of X100 to PSB500 when the button is pressed (diagram B).
Lamp PSB500: HMI internal coil address is PSB500. (diagram C)

T tan &l Function Button El

Function | Button | Linit | Coler | Position|

tion |Pressing ¥ M1

Object iLemp ] Twinkle] Color ] Position]

Station Coil Set Coil Py
: Add Beset Cail =
Device  [pCpot - o = Rararse Coil
WirStaMO Station | 1 Bodify | [Screen Junp
Set Data
- Object Copy Register
) Delate User Ix_lpu(
Object ID"‘ j [ 16448 g{s:ew';f?ﬁ:w

I Indirect & ; Down Scheme
Up Scheme
Data Block Transmit
— i thnetic
= Import C3V Data
Export C3V Data

a— Hrite DataBase
= Copy File
Delete File
Down File

Call Function

(=5 |

Diagram A Diagram B



Lamp
Object iLemp ] Twinkle] Calor ] Position]

Station

Device  [PLCPor v
WirStah O [ Station

X

- Object
Obiect  |psp =] 500
I Indirect
Diagram C

Edit the status of PSB501:

Lamp PSB501: the HMI internal coil address is PSB501 (diagram D);
Function Button: copy the coil status of PSB501 to Y100 when the button is pressed (diagram E);
Lamp Y 100: the Modbus address of expansion module coil Y100 is 0x18496 (diagram F).

Button ¥ith Lamp rz'

Object | Genaral | Aspect | Color | Position |

Operate Object
i~ Station -

Device  [PLCPor v |
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After editing the HMI screen, download it to the HMI and start to work.
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