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Basic Information

Thank you for purchasing the Xinje XL series industrial intelligent controllers.

This manual primarily introduces the hardware specifications and other relevant information for the XL
series industrial intelligent controllers.

Before using the product, please read this manual carefully and proceed with wiring only after you have fully
understood its contents.

For information on software and programming, please refer to the relevant manuals.

Please deliver this manual to the end user.

User Guide

Only operators with a certain level of electrical knowledge may perform tasks such as wiring the product; if
you have any questions regarding the use of this product, please consult our technical personnel.

The examples listed in this manual or other technical documentation are for user understanding and reference
only; they do not guarantee that the described actions will always be performed correctly.

When using this product in combination with other products, please verify that it complies with the relevant
specifications, principles, and other requirements.

When using this product, please verify independently whether it meets the requirements and is safe to use.
Please configure the backup and safety functions yourself to prevent any machine malfunctions or losses that
may arise due to a failure of this product.

Disclaimer

Although the content in this manual has been carefully verified, errors are inevitable; we cannot guarantee
absolute accuracy.

We regularly review the content of this manual and will make corrections in future versions; we welcome
your valuable feedback.

Should any changes be made to the information contained in this manual, we apologize for any
inconvenience and will not provide additional notice.

Contact way

If you have any questions regarding the use of this product, please contact the distributor or office where
you purchased the product, or you may contact Xinje Company directly.

Whatsup: +86 180 6833 9655

Email: sales@Xinje.com | tech@Xinje.com

Address: No.816, Jianzhu West Road, Binhu District, Wuxi City, Jiangsu Province

WUXI Xinje ELECTRIC CO., LTD. All rights reserved.

Without prior written permission, you may not reproduce, distribute, or use this material or its contents; any
violation shall entitle the rights holder to be held liable for any losses incurred as a result. All rights under
the patent licensing and registration agreements pertaining to the utility modules or designs are reserved.

March 2019
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1 Module Information Overview

1.1 Module Model and Configuration

The XL series PLCs not only feature powerful logic processing, data computation, and high-speed processing
capabilities, but also include A/D and D/A conversion functions. By utilizing input/output expansion modules,
analog input/output modules, and other accessories, the XL series PLCs have found widespread application in

process control systems such as temperature, flow rate, and liquid level monitoring systems.

1.1.1 Module Model and Functions
Module Type | Product Model Function
Digital .Input XL-EnXmY n-input, 'rn-output; NPN/PNP/Bipolar input types;
Expansion Relay/Transistor output
XL-E4AD 4-channel analog input (14-bit), current and voltage bipolar input
XL-ESAD-A 8-channel analog input module (14-bit); bipolar current input
XL-ESAD-V 8-channel analog input module (14-bit); bipolar voltage input
XL-E8AD-A-S | 8-channel analog input module (16-bit); current bipolar input
Analog Signal | XL-E8AD-V-S | 8-channel analog input module (16-bit); bipolar voltage input
Expansion 4-channel analog output module (12-bit); current and voltage
XL-E4DA . .
output options available
4-channel analog input (14-bit) and 2-channel analog output (12-
XL-E4AD2DA | bit) module;
Input and output voltage and current can be optionally selected.
4-channel thermocouple temperature measurement module with
XL-E4TC-P .
PID regulation
4-channel PT100/PT1000 temperature measurement modules with
Temperature XL-E4PT3-P )
PID regulation
Control
Four-channel PT100 and PT1000 temperature measurement
XL-E4PT3-P-H | modules; each channel is individually isolated, features PID
control, and supports automatic tuning functionality.
Pressure N-channel pressure sensor input (23-bit), detection range: DC — 20
XL-EnWT-D
Measurement to 20 mV
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1.1.2 Module Configuration

XL Series expansion modules can be installed on the right side of the main unit or the expansion modules of

XL Series PLCs:
=i =i
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® The input/output digital signal sequence number is an octal number.

The input/output analog value sequence number is a decimal number.

® The XL3/XL3E series supports up to 10 expansion modules; the XL5/XLSE/XLSN/XL5H/XLME/
XLH/XSLH series supports up to 16 expansion modules; the XL1 does not support expansion modules.
The device is compatible with a wide range of modules — whether for digital input/output switching,

analog signals, temperature control modules, or other applications.

When the number of right-side expansion modules connected to an XL series PLC is >5, a
terminal resistor module XL-ETR must be connected to the right side of the last module (the

hardware version of the XL series right-side expansion modules must be H3.1 or later).

1.2 Module Structure Description

)= —— Mounting Chp

Module Mode] ———t———  XL-EBXBYT| :l] /
EEE R Power / Run Indicator
T Input / Output Indicator

—— Digital I/0 Terminal

——— Digital 1/0O Terminal

]— Expansion Port
—
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Name Function
Mounting Clip Used to secure the PLC unit to its expansion modules.
Module Model Model of this Special Function Module.

Expansion Port

Connect other expansion modules.

Input/Output

Terminal Block

Removable terminals for connecting digital/analog inputs, outputs, and

external devices.

PWR

When the module CPU board is powered, this indicator light will illuminate
(green).

COM

When the module's communication port is functioning normally, this
indicator light remains constantly illuminated (green);
When the module is waiting for the PLC unit to establish communication, this

indicator light will flash.

Power
Operation
Indicator
Light

ERR

When a module error occurs, this indicator light will remain constantly on or
flash (green);

When the ERR indicator remains constantly lit, it indicates a severe
application error has occurred, rendering the module unusable; the operating
mode must be adjusted, and the PLC unit should be switched to the STOP
state;

When the ERR indicator flashes, it indicates that the module has encountered
an application error, is operating abnormally, or contains abnormal data, yet
the PLC unit is still running (RUN).

Input/Output
Indicator Light

I/0 conductivity indicator light.

Module Information Overview

1.3 Module Power and Operating Conditions

The XL series right-side expansion module can only be used normally when the difference between the PLC's

internal and external power consumption and the module's internal and external power consumption is greater

than or equal to zero; if the PLC is configured with an ED module, its internal and external power consumption

must also be subtracted; if the right-side expansion module and the ED module are powered by an external

power supply, no external power consumption needs to be subtracted for the PLC.

1) Module Power List

Extended Module Internal Power External Power

Model (Extended Cable) (Power Supply Terminal)
XL-E8X8YR 1.8W 1.5W
XL-E8PX8YR 1.5W 1.3W
XL-E8NPX8YR 1.3W 1.7W
XL-E8X8YT 1.3W 1.5W
XL-E8PX8YT 1w 1.3W
XL-E8NPX8YT 1w 1.7W
XL-E16X 1.1W 2.9W
XL-E16PX 0.9W 2.6W
XL-E16YR 2. TW 0
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Module Information Overview

Extended Module Internal Power External Power
Model (Extended Cable) (Power Supply Terminal)

XL-E16YT 1.7W 0
XL-E16PYT 0.6W 0.6W
XL-E16YT-A 1.1W 0
XL-E16X16YT 1.7W 2.9W
XL-E16PX16YT 1.5W 2. TW
XL-E16X16YT-A 1.3W 2.TW
XL-E16PX16YT-A 1.4W 2.6W
XL-E16PX16PYT 1.2W 2. TW
XL-E32X L.1W 5.5W
XL-E32PX 0.9W 52W
XL-E32X-A 1w 53W
XL-E32PX-A 0.9W 52W
XL-E32YT 2.3W 0
XL-E32YT-A 1.7W 0
XL-E4AD2DA 0.9W 2.5W
XL-E4AD 0.9W 1.1W
XL-E8AD-A 0.8W 1w
XL-E8AD-A-S 0.9W 0.5W
XL-E8AD-V 0.9W 1w
XL-E8AD-V-S 0.9W 0.4W
XL-E4TC-P 1.2W 0.4W
XL-E4PT3-P 1.4W 0.5W
XL-E4PT3-P-H L.1W 0.4W
XL-E1IWT-D 0.7W 0.6W
XL-E2WT-D 0.9W 0.8W
XL-E4WT-D 0.9W 1.6W

2) PLC Power Consumption Table

3) Other

PLC Model Internal Power External Power
16-point PLC 1.2~1.8W 1.6W
24-point PLC 2.2~3.9W 2.3W
30-point PLC 4.6W 1.9W
32-point PLC 1.4~2.6W 3.1~4.4W
64-point PLC 2.1~2.4W 3.3~3.6W

Model Internal Power External Power

XL-2AD2PT-V-ED and other Very small,
analog ED devices negligible 02~22W
XL-NES-ED 0.6W -
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Model Internal Power External Power
Very small ,
BOX class ED o 0.5~2.5W
negligible

1.4 Module Installation

1.4.1 Installation Environment

Before installing the module, please verify whether the installation site for the special function module is
suitable. Note that the module should not be installed in the following environments:

Environmental Temperature [Environmental Temperature Exceeds

Direct Sunlight
Exceeds 0-50°C 35-85% Rh
Condensation Occurs Due To Corrosive Gases And High Levels Of Dust, Salt, Iron
Sudden Temperature Changes. Combustible Gases Filings, And Cooking Fumes

o

Generates Strong Magnetic And
Impact Etc. Electric Fields

1.4.2 Installation Requirements
The XL Series expansion modules can be installed on the right side of the main unit or the expansion modules
of XL Series PLCs. They can be mounted using a DIN46277 rail (35 mm wide).

Install using DIN46277 rail

XL-E8X8YT|

DIN Rail Hook
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The basic unit and the expansion module are installed on a DIN46277 rail (35 mm wide). To remove the unit,
simply pull down the assembly pull tab on the DIN rail and then take the product out.

1.4.3 Installation Steps

The following illustrates the installation steps using the First Expansion Module as an example:

1. Locate the rear cover on the right side of the PLC;
push the rear cover up or down in the direction
indicated by the arrow on the diagram to engage the
securing latch;

2. Remove the rear cover;

3. After completing Step 2, an expansion port will be
exposed on the right side of the PLC; align this port
with the connection port on the left side of the module
to be installed and proceed with the installation;

4. Push the module's upper and lower fixing clips in the
direction indicated by the arrow on the diagram to
secure the module;

5. Install the rear cover removed in Step 2 onto the right
side of the expansion module;

6. Push the upper and lower fixing clips on the rear
cover in the direction indicated by the arrow on the
diagram to secure the rear cover in place.
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m °

After installation is complete, please check whether the module's mounting clip are
securely engaged and whether the module is loose.
When installing multiple modules, please mount the rear cover on the right side of the

last module.

1.4.4 Cabling Requirements

Except for the XL-E16YT-A and the 32-point expansion modules of the XL series, which require an external

terminal block for wiring, all other modules can be connected simply by inserting the cables into their

respective wiring terminals.

O

Please confirm the specifications and select the appropriate module.

During screw hole machining or wiring operations, ensure that neither chips nor wire
debris fall into the module.

Before connecting, please double-check the specifications of both the module and the
connected device to ensure there are no issues.

When connecting cables, ensure that the connection is secure; a loose connection can
cause issues such as incorrect data transmission or short circuits.

Installation, wiring, and other similar operations must be performed only after all
power supplies have been disconnected.

1.5 Terminal Resistance Module XL-ETR

When the number of external right-hand expansion modules for the XL series PLC is >5, the XL-ETR terminal

resistor module must be used in conjunction.

XL-ETR is only compatible with right-side expansion modules from the XL series running hardware version

H3.1 or later.

1) External Dimensions
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2) Installation Location

70

105

|
9

| D055%8P5 06000

(Unit: mm)

When installing the XL-ETR, place it on the right side of the last expansion module and connect it by aligning

it with the module interface slot, as shown in the figure below:
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XL Main Unit XL Right Expansion Module XL-ETR

1.6 XL Compatible Power Supply — XL-P50-E

The power supply for XL-series PLCs can be an external switching power supply or the dedicated XL-P50-E

power module.

1) Basic Specifications

Project Specifications
Power Supply Voltage AC100-240V
Output Voltage DC24V
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Output 2A
Air Non-corrosive, flammable gases
Ambient Temperature 0°C~60°C
Ambient Humidity 5% RH-95% RH (no condensation)
Install Directly installed on the guide rail
Third type of grounding (Must not share common
Ground . -
grounding with high-voltage systems.)

2) Structural Description

Product Model - XL-PSO-E | \le
System Indicators ﬁ = —
h
.
® |t
Input Wiring 7% S "
S | e
)

Output Wiring

iy

Name Function Declaration

Product Model Specific product model

PWR: Power indicator light — turns red and stays on
when the power module is powered.

System Indicator Light | RUN: Operation indicator light — stays green and
constantly lit when the power module is operating

normally.

L, N: External power supply input terminals for the
Input Wiring power supply module
FG: Ground Terminal

Provides an external output of one 24V/OV power

Output Connection

supply, primarily used to power the XL device itself.

3) External dimensions (Unit: mm)
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2 Digital Expansion Module

2.1 Module Overview

The XL-EnXmY expansion module features digital input, digital output, and digital I/O capabilities. As an
expansion module for the main unit, it provides additional input and output points, meeting the practical
production requirements.

2.1.1 Naming Rule

Series Name XL: XL Series Expansion Modules

Expansion Module  E: Indicates Expansion Module

Input point count 8,16, or 32

® @O

Input Point Type X: Indicates that the input point is of NPN type.
PX: Indicates that the input point is a PNP-type input.
NPX: Indicates that the input points are of NPN or PNP type.

®  Output points 8,16, or 32
®  Output form YT: Transistor output
YR: Relay output
PYT: PNP transistor output
@  Interface type None: European terminal interface

A: Bull horn terminal interface — requires an external terminal block.

2.1.2 Model List

Model . .
Function Declaration
NPN Input Type PNP Input Type
XL-E8X8YR XL-E8PX8YR 8-channel digital input, 8-channel Relay output
XL-ESNPX8YR 8-channel bipolar digital input; 8-channel Relay output
XL-E8X8YT XL-E8PX8YT 8-channel digital input, 8-channel transistor output
XL-ESNPX8YT 8-channel bipolar digital input, 8-channel transistor output
XL-E16X XL-E16PX 16-channel discrete input
XL-E16YR - 16-channel Relay output
XL-E16YT - 16-channel transistor output
XL-E16PYT - 16-channel PNP transistor output
XL-E16YT-A - 16-channel transistor output (horn connector terminal)
XL-E16X16YT XL-E16PX16YT 16-channel digital input, 16-channel transistor output
- XL-E16PX16PYT 16-channel PNP digital input; 16-channel PNP transistor output
XL-EI6X16YT-A | XL-E16PX16YT-A 1 6—c1'1annel digital input; 16-channel transistor output (horn-type
terminal block)

11
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Model . .
Function Declaration
NPN Input Type PNP Input Type
XL-E32X XL-E32PX 32-channel discrete input
XL-E32X-A XL-E32PX-A 32-channel discrete input (horn-type terminal block)
XL-E32YT - 32-bit transistor output
XL-E32YT-A - 32-pin transistor output (horn connector)
2.1.3 General Requirements
Project Specifications
Input Power Supply Voltage | DC24V+10%
Service Environment Non-corrosive gases
Ambient Temperature 0°C~55°C
Ambient Humidity 5~95%
Install Directly installed on a DIN46277 guide rail (35 mm width)

2.2 Terminal Arrangement

2.2.1 Digital Input Module Terminal Arrangement

XL-E16X XL-E32X XL-E32X-A
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222 Digital Output Module Terminal Arrangement

XL-E16YR,

XL-E16YT, XL-E16YT-A XL-E32YT XL-E32YT-A

XL-E16PYT
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XL-E8X8YR XL-ESNPX8YT

XL-E16X16YT XL-E16PX16PYT | XL-E16X16YT-A
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2.3 Input Specifications and Wiring

2.3.1 NPN Input Specifications and Wiring

1) NPN Input Specifications

Project Explain
Input Signal Voltage DC24V+10%
Input Signal Current 7mA/DC24V

On Current Input Above 4.5mA

Input Off Current Below 1.5 mA

Input Response Time | Approx. 10ms

Input Signal Format Contact input or NPN open-collector transistor
Circuit Insulation Optoelectronic coupling insulation

Input Action Display | The LED light turns on when the ON switch is activated.

2) NPN Input Wiring

+24V
—t

R
AL

+ —
) =

Switch Button Wiring Diagram Example

PLC Side
PLC Side :

Three-wire (NPN-type) proximity switch wiring diagram Two-wire (normally open or normally closed) proximity

example switch wiring diagram example

14
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2.3.2 PNP Input Specifications and Wiring

1) PNP Input Specifications

Project Explain
Input Signal Voltage | DC24V+10%
Input Signal Current | 7mA/DC24V
On Current Input Above 4.5mA
Input Off Current Below 1.5 mA
Input Response Time | Approx. 10ms

Input Signal Format | Contact input or PNP open-collector transistor
Circuit Insulation Optoelectronic coupling insulation
Input Action Display | The LED light turns on when the ON switch is activated.

2) PNP Input Wiring Example

® General Module

3

| VoL VA
DPLRLLPLDY
[l

Switch Button Wiring Diagram Example

PLC Side
_..PLC Side g

24V T
Three-wire (PNP-type) proximity switch wiring wire (normally open or normally closed) proximity
diagram example; Two- switch wiring diagram example

® XL-E16PX16PYT

+24V

CEREEREE
ODDDDDDP G
HEEEE

e = 2 X
Switch Button Wiring Diagram Example

o IS
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Three-wire proximity switch wiring diagram example = Two-wire proximity switch wiring diagram example
233 NPN & PNP Bipolar Input Specifications and Wiring

1) Input Specifications

Project Explain
Input Signal Voltage DC24V+10%
Input Signal Current 7mA/DC24V

On Current Input Above 4.5mA

Input Off Current Below 1.5 mA

Input Response Time Approx. 10 ms

Input Signal Format NPN or PNP compatible input — open-collector transistor
Circuit Insulation Optoelectronic coupling insulation

Input Action Display The LED light turns on when the ON switch is activated.

2) Wiring Example
® NPN Pattern

1
40—1
— |
A
A
|

@

DD DD PP
i

Switch Button Wiring Diagram Example
PLC Side PLC Side

Example wiring diagram for a two-wire (normally Example wiring diagram for a three-wire (NPN-type)
open or normally closed) proximity switch proximity switch

16
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® PNP Pattern
+24V

o o]
1]
—1 ]
1

4

8%, 4

D 4

)

2Y’
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I f
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>

Example wiring diagram for a two-wire (normally open

or normally closed) proximity switch

17
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Switch Button Wiring Diagram Example
PLC Side

PLC Side

Example wiring diagram for a three-wire (PNP-type)

proximity switch
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2.4 Output Specifications and Wiring

2.4.1

1) Relay output

Output Specifications

Project Explain
AC 250V or below, DC

External Power Source 30V or below
Circuit Insulation Mechanical insulation
Action Instruction LED pilot lamp

Resistive Load | 3A
Maximum Load | Inductive Load | 80VA

Light Load 100W
Minimum Load DC5V 2mA

. OFF—ON 10ms

Respond Time

ON—OFF 10ms

2) Standard Transistor Output (NPN Type)

N
=
=
kS
ﬁ@

1NOITY) SALI(] Ar[ay

i
]
Ll

kS
&

@)

&)

5
&

Project Explain
External Power Source DC 5~30 V or below
Circuit Insulation thlcaF coupling
insulation

Action Instruction LEDpilot lamp

Resistive Load | 0.3A
Maximum Load | Inductive Load | 7.2W/DC24V

Light Load 1.5W/DC24V
Minimum Load DC5V 2mA
Open-Circuit Leakage Current Below 0.1 mA

Respond Time

OFF—ON

Less than 0.2 ms

ON—OFF

Less than 0.2 ms

W

Rt

SESIESIES

M) aan(] widnodoyd

Y
; ﬂ‘:
=

=3[ &)

. P
okt

2[g)

3) Standard Transistor Output (PNP type)

Project Explain
External Power Source DC5~30V (-15%~+20%)
cal i
Circuit Insulation thlca' couptng
insulation
Action Instruction LEDpilot lamp
Resisti 3A int; 4 A
Maximum Load esistive 0.3 A per point; per
Load module
Minimum Load DC5V 2mA
Open-Circuit Leakage Current Below 0.1 mA

Respond
Time

OFF—ON

Less than 0.2 ms

ON—OFF

DC24V (-15%~+20%)

JINOITY) TRUIS U]

L
B

=H7H

L
3

=

=
I

=

Output Current

18



XL Series PLC Expansion Module User Manual Digital Expansion Module

The current per output point is 0.3 A. However, due to temperature rise limitations, the total current for four output

points amounts to 0.5 A.

2.4.2 Output Connection

1) Relay-type Output Wiring

To prevent the module’s baseboard wiring
from being burned out by faults such as load
short circuils, install a 5 A-10 A fuse for
every four points.

H5A~10A

24y 0w & =——= AC Power

STl
<)

Q¢
B

[

NI ALY Aoy

O
A‘\

. —pE N
Qutput Relay A‘WJ_’_J

2) Transistor-type (NPN) Output Wiring

To prevent the output unit and the module's
bascboard wiring from being burned out by
faults such as load short circuits, please
select a fuse suitable for each load.

1A

s — = % DC Power
— — + DC5~30V
g
g Load
=} s
£
o Load
2 —
g- Load
3) Transistor-type (PNP) Output Wiring
| 24V
T [L[+\@‘,7* B
: e
b
| & Load
| — [V &
5 —
3 i | Load
= . e
g ]
E | |+ # Load
[r1o &) I
s L Load
7] &)
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2.5 Wiring Terminal Specifications

When wiring the XL-E8X8YR, XL-E8PX8YR, XL-E8X8YT, XL-E8PX8YT, XL-ESNPX8YT, XL-ESNPX8YR,
XL-E16X, XL-E16PX, XL-E16YR, XL-E16YT, or XL-E16PYT modules, the terminals must comply with the
following requirements:

®  Wire stripping length: 9 mm;
® Flexible conductor with tubular bare ends, cross-sectional area 0.25—1.5 mm?;
® Flexible conductor with tubular pre-insulated ends, cross-sectional area: 0.25-0.5 mm?.

2.6 External Terminal Block

The XL—A type module features horn-type terminals and requires the use of an external terminal block; Xinje
provides the appropriate terminal blocks and connection cables needed for these modules for customers to select
from. List of module models, compatible terminal blocks, and connection cables:

Module Model Terminal Block Model | Compatible Connecting Cable
XL-E16YT-A JT-E16YT-A
XL-E16X16YT-A

JT-E16X16YT TE32- |
XL-E16PX16YT-A JC-TE32-NNO5 (0.5m)
XL E32XA JC-TE32-NN10 (1.0m)
o JT-E32X JC-TE32-NNI5 (1.5m)
XL-E32PX-A
XL-E32YT-A JTE32YT

1) Terminal block external dimensions (Unit: mm)

‘ 42.1 ‘ 109.0
Hi[[ ||
o O O
{ 4 | Rhol ol s nl
HEHEEHEHEEEEHEE =] HHEHHH
IEeEh i Tt

2) Wiring Method

During wiring, press the spring switch with a small straight-acting tool to insert the wire into the corresponding
socket, then release the spring switch. For this terminal block, the length of the wire after stripping the outer
insulation should be 1.5 cm.

3) Connect Cables

When using an external terminal block, appropriate connecting cables must be used. Xinje offers three types
of cables with different lengths — JC-TE32-NNOS5, JC-TE32-NN10, and JC-TE32-NN15 — for customers to
select from. During connection, please note: connect the end of the cable that is wrapped by the transparent
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heat-shrink tubing (which bears the model number) to the module, and connect the other end to the terminal
block; do not connect the ends in reverse Program!!! The connection diagram is shown below:

Module side Transparent shrink tubing; Terminal block side
—_— @
[00¢=300¢-300¢ |
O ) ® e ®
0 0

2.7 Input/Output Definition Number Allocation
The terminal definitions and addresses for NPN-type and PNP-type modules are identical.
2.7.1 Input Terminal Address Definition

Definition of Input Terminals X0—X37 for Extended Modules (No.1-16)

#1 #2 #3 #4 #5 #6 #7 #8
X0 | X10000 | X10100 | X10200 | X10300 | X10400 | X10500 | X10600 | X10700
X1 | X10001 | X10101 | X10201 | X10301 | X10401 | X10501 | X10601 | X10701

X7 | X10007 | X10107 | X10207 | X10307 | X10407 | X10507 | X10607 | X10707
X10 | X10010 | X10110 | X10210 | X10310 | X10410 | X10510 | X10610 | X10710

X17 | X10017 | X10117 | X10217 | X10317 | X10417 | X10517 | X10617 | X10717
X20 | X10020 | X10120 | X10220 | X10320 | X10420 | X10520 | X10620 | X10720

X27 | X10027 | X10127 | X10227 | X10327 | X10427 | X10527 | X10627 | X10727
X30 | X10030 | X10130 | X10230 | X10330 | X10430 | X10530 | X10630 | X10730

X36 | X10036 | X10136 | X10236 | X10336 | X10436 | X10536 | X10636 | X10736
X37 | X10037 | X10137 | X10237 | X10337 | X10437 | X10537 | X10637 | X10737
#9 #10 #11 #12 #13 #14 #15 #16

X0 | X11000 | X11100 | X11200 | X11300 | X11400 | X11500 | X11600 | X11700
X1 | X11001 | X11101 | X11201 | X11301 | X11401 | X11501 | X11601 | X11701

X7 | X11007 | X11107 | X11207 | X11307 | X11407 | X11507 | X11607 | X11707
X10 | X11010 | X11110 | X11210 | X11310 | X11410 | X11510 | X11610 | X11710

X17 | X11017 | X11117 | X11217 | X11317 | X11417 | X11517 | X11617 | X11717
X20 | X11020 | X11120 | X11220 | X11320 | X11420 | X11520 | X11620 | X11720

X27 | X11027 | X11127 | X11227 | X11327 | X11427 | X11527 | X11627 | X11727
X30 | X11030 | X11130 | X11230 | X11330 | X11430 | X11530 | X11630 | X11730

X36 | X11036 | X11136 | X11236 | X11336 | X11436 | X11536 | X11636 | X11736
X37 | X11037 | X11137 | X11237 | X11337 | X11437 | X11537 | X11637 | X11737
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2.7.2 Output Terminal Address Definition

Definition of Output Terminals YO-Y37 for Extended Modules #1-#16

#1 #2 #3 #4 #5 #6 #1 #8
YO | Y10000 | Y10100 | Y10200 | Y10300 | Y10400 | Y10500 | Y10600 | Y10700
Y1 | Y10001 | YI0101 | Y10201 | Y10301 | Y10401 | Y10501 | Y10601 | Y10701

Y7 | Y10007 | Y10107 | Y10207 | Y10307 | Y10407 | Y10507 | Y10607 | Y10707
Y10 | Y10010 | Y10110 | Y10210 | Y10310 | Y10410 | Y10510 | Y10610 | Y10710

Y17 | Y10017 | Y10117 | Y10217 | Y10317 | Y10417 | Y10517 | Y10617 | Y10717
Y20 | Y10020 | Y10120 | Y10220 | Y10320 | Y10420 | Y10520 | Y10620 | Y10720

Y27 | Y10027 | Y10127 | Y10227 | Y10327 | Y10427 | Y10527 | Y10627 | Y10727
Y30 | Y10030 | Y10130 | Y10230 | Y10330 | Y10430 | Y10530 | Y10630 | Y10730

Y36 | Y10036 | Y10136 | Y10236 | Y10336 | Y10436 | Y10536 | Y10636 | Y10736
Y37 | Y10037 | Y10137 | Y10237 | Y10337 | Y10437 | Y10537 | Y10637 | Y10737
#9 #10 #11 #12 #13 #14 #15 #16

YO | Y11000 | Y11100 | Y11200 | Y11300 | Y11400 | Y11500 | Y11600 | Y11700
Y1 | Y11001 | Y11101 | Y11201 | Y11301 | Y11401 | Y11501 | Y11601 | Y11701

Y7 | Y11007 | Y11107 | Y11207 | Y11307 | Y11407 | Y11507 | Y11607 | Y11707
Y10 | Y11010 | Y11110 | Y11210 | Y11310 | Y11410 | Y11510 | Y11610 | Y11710

Y17 | Y11017 | X11117 | X11217 | X11317 | X11417 | X11517 | X11617 | X11717
Y20 | Y11020 | Y11120 | Y11220 | Y11320 | Y11420 | Y11520 | Y11620 | Y11720

Y27 | Y11027 | Y11127 | Y11227 | Y11327 | Y11427 | Y11527 | Y11627 | Y11727
Y30 | Y11030 | Y11130 | Y11230 | Y11330 | Y11430 | Y11530 | Y11630 | Y11730

Y36 | Y11036 | Y11136 | Y11236 | Y11336 | Y11436 | Y11536 | Y11636 | Y11736
Y37 | Y11037 | Y11137 | Y11237 | Y11337 | Y11437 | Y11537 | Y11637 | Y11737
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2.8 Work Mode Settings

There are two methods for configuring the operating mode (The effects of these two methods are equivalent.).

® Configure via the Control Panel;
® Set via Flash registers.

1) Configuration Panel Configuration

1. Use the Xinje PLC Programming Tool Software version 3.8.0a or later to configure the module;
click [PLC Configuration] — [Module Configuration] in the left-side Engineering Bar to open
the Expansion Module Settings window. For versions of the Xinje PLC Programming Tool
Software prior to 3.8.0a, click [PLC Configuration] — [Expansion Module] in the left-side
Engineering Bar to perform the configuration.

Project

_ X PLC1 - Ladder } PLCT - ModuleCfg |
@ System Library

- X
8 XPescErScamatet plglx 2 e o @ aw %% 8
sewssamess | |48 BES~@Qmw g @
w- i */BasicliotionControldurisDat -
+ @ BasicuotonControGroupd

Extracted Madule:

| Contig Block
B Seavence Block

- iy

WodbusTcp
Etmercatiaster

B Axis debug
R s graup configuraton
% cau Device Information

2 PLCStelis General information. Hardware information

@ CPUDetai
IR PLC Project Message
F gurstoninte

Name:
Author:
Descripion

2. Select a module from the right-hand module list and drag it to the desired position; alternatively,
double-click a module in the right-hand module list to select it:

Ladder }PLCT - ModuleCtg « x | [Moduls sy

Z|XRBT - QQw 230

[+ B0 nodule
& HL/E-44D-4-ED
= EL/E-44D-V-ED

1/0 nedule
FAYET/ERK/TAT

log output zodule
E-E4Da

| XL/ T

o] ¥L/K-E4TC-P

| XL/K-E4PT3-P-H
Device Information ® | 58 Veighing nodule
General information  Haraware infarmaton [

General Information

Name: XLK-E18Y

3. Double-click the corresponding module icon to access the module configuration interface and
configure module parameters. Positive and negative logic can be adjusted, and the filtering
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time can be set.

Extracted

TXL/K-E16Y
e e e
DOChannelenable the template Not enabled
CHO_DO
Y0 Logic Level Positive Logic
CH1_DO
Y1 Logic Level Positive Logic
CH2_DO
Y2 Logic Level Positive Logic
CH3_DO
3 Logic Level Pasitive Logic
cH4_DO
Y4 Logic Level Positive Logic

CH5_DO
Duuble‘(luk Y5 Logic Level Positive Logic
CH6_DO

Y6 Logic Level Positive Logic
CH7_DO

Y7 Logic Level Positive Logic

formation
Tor List Qutput

4. Click " = " to retrieve the default configuration parameters for the extended module.

5. After completing the parameter configuration for the expansion module, click" " " to write
the set values into the PLC; the changes will take effect only after the PLC is powered off and
then powered on again. Under the Module Configuration Node, mount the configured module,
then double-click it to enter the module parameter configuration interface.

=R s:
[l

TXUKE16Y
..... fa] 2XUKE32X

..... Tm| FHLK-EIZY
..... ": 4K LIK-E18X
..... Tm| SXL/K-ESKBY/EBNESY

..... lm| GXLK-E16X16Y

2) Flash Register Configuration

Configuration Information Address:

Configuration Configuration
Module ID Informati{(f)llllr Address Module ID Informati{(f)llllr Address
#1 SFD350~SFD359 #9 SFD430~SFD439
#2 SFD360~SFD369 #10 SFD440~SFD449
#3 SFD370~SFD379 #11 SFD450~SFD459
#4 SFD380~SFD389 #12 SFD460~SFD469
#5 SFD390~SFD399 #13 SFD470~SFD479
#6 SFD400~SFD409 #14 SFD480~SFD489
#7 SFD410~SFD419 #15 SFD490~SFD499
#8 SFD420~SFD429 #16 SFD500~SFD509

The specific allocation of the first 20 bytes of the COMMAND information is as follows:

® XL-EZX8Y
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Byte0 Bytel Byte2 | Byte3 | Byte4 | Bytes | DYiO~
Bytel9
Bit7 - - - - -
Y3 Y7
Bit6 X3 Logic | X7 Logic i : -
Logic Logic
Bit5 - - - - -
Y2 Y6
Bit4 X0-X3 X4-X7 X2 Logic | X6 Logic ) . -
. . - . Logic Logic
BIt3 Filtering Time | Filtering Time
1 - - - - -
set set
, P P , v Y5
Bit2 X1 Logic | X5 Logic : : -
Logic Logic
Bitl - - - - -
YO Y4
Bit0 X0 Logic | X4 Logic i : -
Logic Logic
Filtering time (unit: ms):
When configurable, the available Note: 0 ‘ tive logic: 1
ote: 0 represents positive logic;
Explain | values are 1~5, 10, 15, 20, 25, 30, i, refents i, I;ti o icg : ;
35, 40, 45, 50; the default value is p gative fogic.
10 if not configured.
® XL-El6X
Byte8~
ByteO Bytel Byte2 Byte3 Byte4 | ByteS | Byte6 | Byte7
Bytel9
Bit7 - - - - -
Bit6 X% X7. X 1? X 17 i
logic | logic | logic | logic
Bitd X10~X13 | X14~X17 - - - - -
. X0~X3 | X4~X7 . . X2 X6 X12 | X16
Bit4 o . During During . . . . -
Filtering | Filtering . . logic | logic | logic | logic
" . . filtering filtering
Bit3 Time Time . ) - - - - -
i ) Intermittent | Intermittent
. Settings | Settings . . X1 X5 X11 X15
Bit2 settings settings . . . ; -
logic | logic | logic | logic
Bitl - - - - -
AR
logic | logic | logic | logic
Filtering time (unit: ms): ..
Note: 0 t t
Exolai When configurable, the available values are 1~5, ote re;ires'en S positive
xplain ogic; -
P 10, 15, 20, 25, 30, 35, 40, 45, 50; the default | S ie e losic
v
value is 10 if not configured. P & &

® XL-El16X16Y

Bit0 | Bitl | Bit2 | Bit3 | Bit4 | Bit5 | Bit6 | Bit7 Explain
Byte0 X0-X3 filtering time setting Filtering time (unit: ms):
Bytel X4-X7 filtering time setting When  configurable,  the
Byte2 X10-X13 filtering time setting available values are 1-5, 10,
15, 20, 25, 30, 35, 40, 45, 50;
Byte3 X14-X17 filtering time setting the default value is 10 if not
configured.
Byte4 X(,) - Xl, - X2. - X3, - 0 represents positive logic; 1
logic logic logic logic
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Bit0 | Bitl | Bit2 | Bit3 | Bit4 | Bit5 | Bit6 | Bit7 Explain
ByteS XA.‘ ) X§ ) X§ ) X? ) represents negative logic.
logic logic logic logic
X10 X11 X12 X13
Byte6 ) - . - ] - - -
Logic Logic Logic Logic
Byte7 Xlé.l ) Xl? ) Xl§ ) Xl? )
Logic Logic Logic Logic
Byte8 Y(.) - Yl. - Y2- - Y3. -
logic logic logic logic
I A S N B N IR
logic logic logic logic
Byte10 YlQ ) Yl? ) Yl? ) Yl% i
Logic Logic Logic Logic
Bytel | Ylé.l ) Yl? ) Yl§ ) Yl? )
Logic Logic Logic Logic
Byte
12~19
® XI[-E16Y/XL-E32Y
Bit0 Bitl Bit2 Bit3 Bit4 Bit5 Bit6 Bit7 Explain
ByteO | YO Logic - Y1 Logic - Y2 Logic - Y3 Logic -
Bytel | Y4 Logic - Y5 Logic - Y6 Logic - Y7 Logic -
Byte2 YlQ ) Yl? ) Yl? ) Yl% )
Logic Logic Logic Logic
Y14 Y15 Y16 Y17 0 represents
Byte3 } - i - ) - X - -
Logic Logic Logic Logic positive
logic;
Bytes YZQ ) Y2¥ ) Y22 ) Y2§ i g
Logic Logic Logic Logic 1 represents
Y24 Y25 Y26 Y27 negative
Byte5 . - . - . - . - .
Logic Logic Logic Logic logic
Y30 Y31 Y32 Y33
Byte6 . - . - ] - - -
Logic Logic Logic Logic
Y34 Y35 Y36 Y37
Byte7 } - . - . - i -
Logic Logic Logic Logic
Byte
8~19
® XI[-E32X
Bit0 |Bitl| Bit2 |Bi3| Bi4 |Bit5| Bit6 |Bit7 Explain
ByteO X0-X3 filtering time setting
Bytel X4-X7 filtering time setting Filtering Time (Unit: ms):
Byte2 X10-X13 filtering time setting When  configurable, the
Byte3 X14-X17 filtering time setting available values are 1~5, 10,
Byted X20-X23 filter time setting 15, 20, 25, 30, 35, 40, 45, 50;
Byte5 X24-X27 filtering time setting the default value is 10 if not
Byte6 X30-X33 filter time setting configured
Byte7 X34-X37 filtering time setting
Byte8 XO_ i Xl, i X2- i X3, " |0 represents positive logic; 1
Logic Logic Logic Logic
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Bit0 |Bitl| Bit2 |Bit3| Bit4 |Bit5| Bit6 |Bit7 Explain
Byted X4- - XS. - X§ - X? - |represents negative logic.
Logic Logic Logic Logic
Byte10 le ) Xl'l ) X1.2 ) Xl? )
logic logic logic logic
Bytel | X1.4 ) Xl§ ) X1§ ) X17 )
logic logic logic logic
Bytel2 XZQ ) X2.1 ) X22 ) X2§ )
logic logic logic logic
Bytel3 X2.4 ) X2§ ) X2§ ) X27 )
logic logic logic logic
Bytel4 X3 0 ) X3'1 ) X32 ) X3§ )
logic logic logic logic
Bytel s X3.4 ) X3 5 ) X3 6 ) X37 )
logic logic logic logic
Byte
16~19

(0

Positive logic: When input terminal X is conducting, the signal at terminal X is ON; when

input terminal X is open, the signal at terminal X is OFF.

Negative logic: When input terminal X is conducting, the signal at terminal X is OFF; when

input terminal X is open, the signal at terminal X is ON.

Positive logic is set by default and generally does not require modification.

2.9 External Dimensions Diagram

Unit: mm
15.0 70.0 25.0 . .5.1 Applicable Modules
— O [ ™ Input 10 Output
== XL-E16X | XL-E8X8YR XL-E16YR
§ XL-E16PX | XL-E8PX8YR XL-E16YT
§ XL-E8X8YT XL-E16PYT
< S XL-E8PX8YT
—| LO)| S
— O ©
— S
N
S
N
S
S
N
S
— ISH
—T = —

27




XL Series PLC Expansion Module User Manual

Digital Expansion Module

15.0 70.0 25.0 Applicable Modules
_IT O XL-EBNPXBYR| Input IO Output
- XL-ESNPX8YR | -
XL-ESNPX8YT
Lo O
— 9
=S
—n - ||
85.0 36.0 Applicable Modules
15-0 0.0 — Input 10 Output
_QLE = = XL-E32X | XL-E16X16YT XL-E32YT
& v 0
‘ o ot XL-E16PX16PYT
S| |6
) @
] 2
S @
[felfe S @
. o [ @
— LD ] 2
— | S @
— | S| e
) @
) @
] 2
S @
) @
) @
[N @
S @
) @
o S| L2
—- =
87.7
70.0 25.0 Applicable Modules
T@%] O T ] XLELEXI6YT-A Input IO Output
XL-E32X-A | XL-E16X16YT-A | XL-E16YT-A
e XL-E32YT-A
o
o)
S s
| eno
e, O 2=
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2.10 Application Example
Example: The Xinje XL3-16R serves as a slave device equipped with an XL-E8X8YR expansion module, enabling

communication with the Xinje TG765 Human-Machine Interface (HMI).

a8 __ B8
[(SANDE -16T]

1

SiiF83A338 B EEEEREEE Y
]

In this example, the touchscreen serves as the communication master station; it reads the input point status of the
expansion module and writes it to the local coil status of the touchscreen, while writing the internal coil status of
the touchscreen to the output point of the expansion module. The operating procedure is as follows:

1) Hardware Connection

Connect the XL-E8X8YR module to the XL.3-16R; then connect the RS485 communication terminals AB of the
XL3-16R to the PLC port terminals AB of the TG765, respectively.

Communication parameter configuration: Select the following communication parameters — baud rate: 19,200 bps;
8 data bits; 1 stop bit; Even parity; PLC's Modbus station ID: 1. After setting the station ID, please power on the
PLC again.

For the TG765 touchscreen: Select the PLC type as "Modbus RTU (Display as Master)" and set the communication
parameters to a baud rate of 19,200 bps, 8 data bits, 1 stop bit, and Even parity.

2) Program Application

The correspondence between module I/O point addresses and local coil addresses is as follows:

Local Coil Address Model I/0 Point Modbus Address
PSB500 - > X10000 K20736
PSB501 - > Y10000 K24832

3) Image Editing

The touchscreen display is as follows:
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Press to Copy Coil

|Press to Copy Coil

Perform status configuration for the X10000 expansion module by adding an indicator light; set the indicator light's
object type to 0X, which corresponds to Modbus address coil 20736; select the function key button; set its function
to copy the X10000 coil status to the PSB500 internal touchscreen coil upon pressing; configure the PSB500 internal
touchscreen indicator light by selecting the indicator light object type as "PSB" and specifying coil number 500.

LampButton b Function Button X

= = Rk =
Object General Aspect Color Position unckan [BatonSclonlf Eesikan

Operate Object Eunction Pressing - All
Setion Set Coil
Device  PLC Port v Add Reset Coil
VeStaNO 0| Station = Tspmka
opy Coil
Object Modify Screen Jump
Set Data
ObiType | Ok % Copy Register
[ indirect Delete User Input
Open Window
Close Window
[] Monitaring object Move Down | Down Scheme
Station = Up Scheme
- Data Block Transmit
Heves e Méveti Arithmetic
VirStalNo 0| Station 1 258 |import CSV Data
Export CSV Data
Object pasaword | | Fistory Event Exgort
ChiType |« Copy File
Delete File
Down File
Call Function

LampButton X

Object General Aspect Color Position

Operate Object
Station

Device
VirStalo

Object
ObjType | PSB v 500
[ indirect

[[] Monitoring object
Station

Device Local registers

VirStaNO 0| Station 0

Object
ObjType | PSH 500

Similarly, edit the internal PSB501 coil status on the touchscreen by selecting the Indicator Light Button (object
type: PSB; coil number: 501); then select the Function Key Button, which, when pressed, copies the coil status of
PSB501 to the coil of the Y10000 expansion module; finally, edit the status of the Y10000 expansion module by
selecting the Indicator Light Button (object type: 0X; corresponding Modbus coil address: 24832).
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LampButton
Object General Aspect Color Position
Operate Object
Station
Device  [Local reaisters........wme &
VirStaNO Station 0
Object
ObiType [PSB ~|[ 501
[ indirect
[] Monitaring object
Station
Device Local registers
VirStaNO 0 Station 0
Object
ObiType |PSH

LampButton

Object General
Operate Object
Station
Device
WirStaNO
Object
ObjType | (x

Station
Device
WirStaNO
Ohbject
ObiType  Dx

PLC Port

[[] Menitering object

PLC Port

X

Aspect Color

Station

Station

Function Button
Function Button Color

Function Pressing

Copy coil
Target of the coil:0x24832
Source Coil:PSB501

v

Position

s

-

[ indirect

Pasition

Add

Modify

Delete

Move Down

Maove Up

Password

All

Set Coil

Reset Coil

Reverse Cail

Copy Cail

Screen Jump

Set Data

Copy Register

User Input

Open Window
Close Window
Down Scheme

Up Scheme

Data Block Transmit
Arithmetic

Import CSV Data
Export CSV Data
History Event Export
Eopy Hi:

Delete File

Down File

Call Function

Once the video has been edited, download it to the touchscreen and then initiate communication.
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3 Analog Input Module

3.1 Analog Input Module Overview

XL Series Analog Input Module — supports 4—8 current-or voltage-type input channels.

3.1.1 Naming Rule

XL—EOAD—LI—1]
O 2® ® ©® ®

V: denotes a voltage-type converter

® Series name XL: XL Series Expansion Modules
Reference expansion ) )

@ E: Indicates Expansion Module
module

(3  Number of input channels4 or 8

@ Read analogue input AD: Indicates analog voltage or current input.

® Analog signal type A: Represents current-mode

©®

Resolution ratio S: Indicates a resolution of 1/65,536 (16-bit).
None: Indicates a resolution of 1/16,383 (14-bit).

3.1.2 Model List

Model Description
4-channel analog input, supporting both current and voltage
XL-E4AD & MPH, SUPPOTTING ROTh €1 voras
measurement modes, 14-bit resolution
8-channel analog input with current-mode support and 14-
XL-E8AD-A

bit resolution

Analog

8-channel analog input; supports voltage mode; 14-bit
Input XL-E8AD-V

resolution

8-channel analog input; supports current mode; 16-bit
XL-E8AD-A-S .
resolution

XL-ES8AD-V-S | 8-channel analog input, supports voltage mode, 16-bit

3.13 General Requirements

Project Specifications

Input Power
DC24V+10%

Supply Voltage
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Service .
. Non-corrosive gases
Environment
Ambient
0°C~60°C
Temperature
Ambient
L 5~95%
Humidity
Install Directly installed on a DIN46277 guide rail (35 mm width)

3.2 14-Bit Analog Current and Voltage Input Module XL-E4AD

This section primarily introduces the specifications of the XL-E4AD module, terminal descriptions, assignment of
input definition codes, operating mode configuration, external connections, analog-to-digital conversion diagram,

and external dimensions diagram.

3.2.1 Module Features and Specifications

The XL-E4AD analog input module converts four analog input signals into digital

XL-E4AD

values and transmits them to the PLC main unit, enabling real-time data exchange
with the PLC main unit.

J

® 4-channel analog input: supports both voltage and current input modes.

® 14-bit high-precision analog input.

® Asaspecialized functional module for the XL series, the XL3/XL3E can
connect up to 10 modules; the XL5/XLSE/XLSN/XLSH/XLME/
XLH/XSLH can support up to 16 modules; however, the XL1 does not
support the addition of any modules.

EIEE
Q|00

2

RIRRIRIZI22 202!
|eeeoeceon
d]

|

Module Specifications

Project Voltage Input (V) Current Input(mA)
Analog Input Range 0~5V. 0~10V. -5~5V. -10~10V 0~20 mA. 4~20 mA. -20~20mA
Maximum Input Range DC+15V -40~40mA
Analog Output Range -
Digital Input Range -
Digital Output Range 0-16383 or -8192-8191
Resolution Ratio 1/16383 (14Bit)
Overall Accuracy +1%
Conversion Rate 2ms/1 channel
Module Power Supply DC24V+10%, 150mA
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322 Terminal Specifications

| 20 @@@}

Q@ @
HHEHHEHHE

WIS
co ||
VIO | ©
Aloﬁg
¢t ||

VI
AN
62|
VI2[[I]|
M2 S

:

Name Function
L+ External power supply: +24V positive terminal for the module
M External power supply: 24V negative terminal for the module

Co V10, AIO Input Port
VIO Route 1 AD analog voltage input terminal

AlO Route 1 AD analog current input terminal
Cl VI1, AIl Input Port
Terminal VIl AD Analog Voltage Input Terminal (Channel 2)
Block All Route 2 AD analog current input terminal

C2 VI2, AI2 Input Port
VI2 Route 3 AD analog voltage input terminal

Al2 Route 3 AD analog current input terminal
C3 VI3, AI3 Input Port
VI3 Channel 4 AD analog voltage input terminal

Al3 Channel 4 AD analog current input terminal

Wiring Terminal Specifications
When wiring a module, its terminals must comply with the following requirements:

®  Wire stripping length: 9 mm,;

Flexible conductor with tubular bare ends, cross-sectional area 0.25—1.5 mm?;

® Flexible conductor with tubular pre-insulated ends, cross-sectional area: 0.25-0.5 mm?.

323 External Connection

When connecting externally, to avoid interference, please use a shielded cable and perform single-point

grounding of the shield.

1) Single-ended voltage input

B

WS
MO |
AT S
I
VIo+ JE@
AI2E®‘
Ny
Vi1+ JE@
M
N
S
S
o

S Vi- ol TS
o — Y
o
TV VIS
N VIO- 02

w VI1- 6

(@]

T

Q
I
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2) Single-ended current input

M TS
Al0+
Al1-
Al1+
M TS
Al0+
M= TS
Al1+

The XL-E4AD's current input-side wiring is shown in the figure below:

1

Ea AT+

External

Current
Device

m No DC24V power supply required for current output!

32.4 Input Definition Number Allocation

The XL series analog input modules do not occupy any I/O units; the converted values are directly written into
the PLC registers. The definition numbers for the PLC registers corresponding to each channel are as follows:

First Expansion Module Register Definition Number

Channel AD signal Channel Enable Switch Channel Alarm Flag Bit
0CH ID10000 Y 10000 X10000
1CH ID10001 Y10001 X10001
2CH ID10002 Y10002 X10002
3CH ID10003 Y10003 X10003

Second Expansion Module Register Definition Number

Channel AD Signal Channel Enable Switch Channel Alarm Flag Bit
0CH ID10100 Y10100 X10100
1ICH ID10101 Y10101 X10101
2CH ID10102 Y10102 X10102
3CH ID10103 Y10103 X10103

Third Expansion Module Register Definition Code

Channel AD Signal Channel Enable Switch Channel Alarm Flag Bit
0CH ID10200 Y10200 X10200
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1CH 1ID10201 Y10201 X10201
2CH 1D10202 Y10202 X10202
3CH 1D10203 Y10203 X10203
Fourth Expansion Module Register Definition Number
Channel AD Signal Channel Enable Switch Channel Alarm Flag Bit
0CH ID10300 Y10300 X10300
1CH ID10301 Y10301 X10301
2CH ID10302 Y 10302 X10302
3CH 1ID10303 Y10303 X10303

Fifth expansion module register definition number

Channel AD Signal Channel Enable Switch Channel Alarm Flag Bit
0CH ID10400 Y 10400 X10400
ICH ID10401 Y10401 X10401
2CH 1D10402 Y10402 X10402
3CH 1D10403 Y10403 X10403

Sixth expansion module register definition number

Channel AD Signal Channel Enable Switch Channel Alarm Flag Bit
0CH 1ID10500 Y10500 X10500
1CH ID10501 Y10501 X10501
2CH ID10502 Y10502 X10502
3CH ID10503 Y10503 X10503

Seventh expansion module register definition number

Channel AD Signal Channel Enable Switch Channel Alarm Flag Bit
0CH ID10600 Y10600 X10600
ICH ID10601 Y10601 X10601
2CH ID10602 Y 10602 X10602
3CH ID10603 Y 10603 X10603

Eighth expansion module register definition number

Channel AD Signal Channel Enable Switch Channel Alarm Flag Bit
0CH ID10700 Y10700 X10700
1CH ID10701 Y10701 X10701
2CH ID10702 Y10702 X10702
3CH ID10703 Y10703 X10703

Ninth Extended Module Register Definition Number

Channel AD Signal Channel Enable Switch Channel Alarm Flag Bit
0CH ID10800 Y 11000 X11000
1CH ID10801 Y 11001 X11001
2CH ID10802 Y 11002 X11002
3CH ID10803 Y11003 X11003

Tenth Extended Module Register Definition Number
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Channel AD Signal Channel Enable Switch Channel Alarm Flag Bit
0CH 1ID10900 Y11100 X11100
1CH ID10901 YI11101 X11101
2CH 1D10902 Y11102 X11102
3CH 1ID10903 Y11103 X11103
Eleventh Expansion Module Register Definition Number
Channel AD Signal Channel Enable Switch Channel Alarm Flag Bit
0CH ID11000 Y11200 X11200
1CH ID11001 Y11201 X11201
2CH ID11002 Y11202 X11202
3CH ID11003 Y11203 X11203
Twelfth Expansion Module Register Definition Number
Channel AD Signal Channel Enable Switch Channel Alarm Flag Bit
0CH ID11100 Y11300 X11300
1CH ID11101 Y11301 X11301
2CH ID11102 Y11302 X11302
3CH ID11103 Y11303 X11303
Thirteenth Extended Module Register Definition Code
Channel AD Signal Channel Enable Switch Channel Alarm Flag Bit
0CH ID11200 Y 11400 X11400
1CH ID11201 Y11401 X11401
2CH ID11202 Y11402 X11402
3CH ID11203 Y11403 X11403
Fourteenth Extended Module Register Definition Code
Channel AD Signal Channel Enable Switch Channel Alarm Flag Bit
0CH ID11300 Y11500 X11500
1CH ID11301 Y11501 X11501
2CH ID11302 Y11502 X11502
3CH ID11303 Y11503 X11503
Fifteenth Extended Module Register Definition Code.
Channel ADsignal Channel Enable Switch Channel Alarm Flag Bit
0CH 1D11400 Y11600 X11600
1CH ID11401 Y11601 X11601
2CH ID11402 Y11602 X11602
3CH ID11403 Y11603 X11603
Sixteenth Extended Module Register Definition Code
Channel ADsignal Channel Enable Switch Channel Alarm Flag Bit
0CH ID11500 Y11700 X11700
1CH ID11501 Y11701 X11701
2CH ID11502 Y11702 X11702
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3CH ID11503 Y11703 X11703

® Disabling unused channels can increase the input/output scanning speed.
®  When the input enable switch is turned off during operation, the corresponding input

channel will not capture any data (the data value will be displayed as 0).

3.2.5 Work Mode Settings

There are two methods for configuring the operating mode (The effects of these two methods are equivalent.).

® Configure via the Control Panel;
®  Set via Flash registers.

1) Configuration Panel Configuration

1. Use the Xinje PLC Programming Tool Software version 3.8.0a or later to configure the module; click
[PLC Configuration] — [Module Configuration] in the left-side Engineering Bar to open the
Expansion Module Settings window. For versions of the Xinje PLC Programming Tool Software
prior to 3.8.0a, click [PLC Configuration] — [Expansion Module] in the left-side Engineering Bar to
perform the configuration.
ke — e 4w e e e e e m

roject 2 x
@ SystemLirary
@ XBasicEpScannerData

@i XIBasichlotanConirokroupd
& UserLibrary
=-[@ Functon Liorary
(52 Defaut Liorary
[ Config Block
B Seauence Block

Extracted Modules

[ Comment Edtor
-[E) Free Montor
[} Data MonZor
g SetReg it Value
S Functan Version Swech
E3 PLC Config
E "o
[=3 Password 9
(@ PL SermlPort 9
[ Ethemet

{8 SystemConfig
& [24 PLC Communication
5 ] Emermens

[¥ Epscaner

[¥ Evacapter

¥ EwExpict
5 ModbusTcp
[ Etercailaster
o Canopen

2[4 Moton controkH movement)
B Axis contguratin
) Axs debug

Infermation

A Error st Gutput

2. Select a module from the right-hand module list and drag it to the desired position; alternatively,

double-click a module in the right-hand module list to select it:

ed

xtract

=| ¥L/K-ZAD2DA-V-ED
=| XL/K-2AD2PT-4-ED
=| YL/K-ZADZPT-V-ED
=] ¥L/K=2PT2DA-A-ED
= ¥L/K-2PT2DA-V-ED

=+ Digital input module
=| XL/K-B16X

K <l YL/K-E32X
& & M@ Digital output acdule
&= Wl EL/K-E16Y

is] XL/K-E32Y
=+ Digital 1/0 module

=| YL/K-E8X8Y/ERX/EY

AL/K-E16X16¥

sl X)
=] ¥L/K-EBAD-V-S
=| XL/K-EBAD-4-S
i Analog output module
] ¥L/E-E4DA
T Analeg 1/0 module
sl XL/K-E44D2DA
¥ Temperature nodule
s XL/K-E4FT3-F
=] XL/K-E4TC-P
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3. Double-click the corresponding module icon to access the module configuration interface, where

you can select the AD filter coefficient and the voltage/current input mode for the AD channel.

1:XL/K-E4AD

e Modeoecion | ||

enable the template

E General Settings

= CHO_AD
Filter Coefficient
AD1 Input
E Input Range
CH1_AD
Filter Coefficient
AD2 Input

Double Click AD2 Voltage Input

CH2_AD
Filter Coefficient

Not enabled

AD Short Circuit/Open Circuit/Overrange Detection Close

0
Voltage
0-10v

0
Voltage

0-10v

0

- =

4. Click " = "to retrieve the default configuration parameters for the extended module.

5. After completing the parameter configuration for the expansion module, click " " " to write the

set values into the PLC; the changes will take effect only after the PLC is powered off and then

powered on again. Under the Module Configuration Node, mount the configured module, then

double-click it to enter the module parameter configuration interface.

...... w| 1HLUK-E4AD

e R Y s

4GBOX

(0

The first-Program low-pass filtering method calculates the effective filtered value by

weighting the current sample value against the previous filtered output value; the filtering

coefficient is set by the user between 0 and 254 — a smaller value results in more stable data

but may introduce data lag; therefore, when the coefficient is set to 1, the filtering effect is

strongest and the data is most stable; when the coefficient is set to 254, the filtering effect

is weakest; the default value is 0 (no filtering).

2) Flash Register Configuration

The expansion module's input and output channels support two selectable modes: voltage and current. The
current range options include 020 mA, 4-20 mA, and —20-20 mA; the voltage range options include 0-5 V,
0-10V, —5-5V, and —10-10 V. These settings are configured using the SFD (Special FLASH Data Register)
within the PLC. See below:

Configuration Information Configuration Information
Module ID Module ID
Address Address
#1 SFD350~SFD359 #9 SFD430~SFD439
#2 SFD360~SFD369 #10 SFD440~SFD449
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Configuration Information Configuration Information
Module ID Module ID
Address Address
#3 SFD370~SFD379 #11 SFD450~SFD459
#4 SFD380~SFD389 #12 SFD460~SFD469
#5 SFD390~SFD399 #13 SFD470~SFD479
#6 SFD400~SFD409 #14 SFD480~SFD489
#7 SFD410~SFD419 #15 SFD490~SFD499
#8 SFD420~SFD429 #16 SFD500~SFD509

(0

As shown above, each register is configured to set the mode for four channels; each register

consists of 16 bits, and the modes for the four channels are configured sequentially in

groups of four bits, from the lowest to the highest bit position.

3) SFD Bit Definition

Using the First Module as an example to illustrate the setup method.

Register Bit7 | Bit6 | Bit5 | Bit4 | Bi3 | Bit2 | Bitl | Bit0 |  Explain
SRS ByteO AD Channel 1, Channel 2 Filter Coefficient AD filtering
Bytel AD Channel 3, Channel 4 filtering coefficient coefficient
Bit7 | Bit6 | Bit5 | Bit4 | Bi3 | Bit2 | Bitl | Bit0 | Used to specify
AD2 ADI the input range
for the AD
000: 0~10V 000: 0~10V
module: the
lower 4 bits of
001: 0~5V 001: 0~5V
Byte2 represent
the
100: -10~10V 100: -10~10V )
configuration
Byte2 .
bits for AD
Reserved | 101: -5~5V Reserved | 101: -5~5V
Channel 1,
while the upper
010: 0~20mA 010: 0~20mA .
4 bits represent
the
SFD351 011: 4~20mA 011: 4~20mA )
configuration
bits for AD
110: -20~20mA 110: -20~20mA
Channel 2; the
Bit7 | Bit6 | Bit5 | Bi4 | Bit3 | Bit2 | Bitl | Bit0 | lower 4 bits of
AD4 AD3 Byte3 represent
the
000: 0~10V 000: 0~10V .
configuration
e bits for AD
yte 001: 0~5V 001: 0~5V Channel 3,
Reserved Reserved .
while the upper
100: -10~10V 100: -10~10V .
4 bits represent
the
101: -5~5V 101: -5~5V .
configuration
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Register Bit7 | Bit6 | Bit5 | Bi4 | Bid | Bi2 | Bitl | Bit0 |  Explain
bits for AD
010: 0~20mA 010: 0~20mA
Channel 4.
011: 4~20mA 011: 4~20mA
110: -20~20mA 110: -20~20mA
S AD channel short-circuit/open-circuit/overshoot detection
e
SFD352 Y switch
Byte5 Reserved
SFD353~SFD359 Reserved

Example: Set the operating modes for Channels 3, 2, 1, and 0 of the first module to 0-20 mA, 4-20 mA,
0-10 V, and 0-5 V, respectively; set the filtering coefficients for Channels 1 and 2 to 254, and set the
filtering coefficients for Channels 3 and 4 to 100.

Method 1:

It can be configured directly from the configuration panel; the configuration method is shown in the figure

above.

Method 2:

Set the SFD special register directly to the following value:

SFD350=64FEH

SFD351=2301H SFD352=0000H SFD353=0000H

3.2.6 Analog-to-Digital Conversion Diagram

The relationship between the input analog signal and the converted digital signal is shown in the table below:

® Analog Voltage-to-Digital Conversion Diagram

0-5 V analog input

0-10 V analog input

+16383

3
s

S5v

e —_—
Analog Analog

IOV

-5~5V analog input

-10~10 V analog input
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® Analog current-to-digital converter diagram

0-20 mA

analog input

4-20 mA analog input

+16383

T

0 4mA — - 20mA
Analog

ensiq

-20~20 mA analog input

8191

corresponding ID register displays the value 16383; when the AD current input is open-

m When the channel enable switch is turned on and the AD voltage input is open-circuit, the

circuit, the corresponding ID register displays the value 0. When the channel enable switch

is turned off, the ID register corresponding to the AD voltage/current input displays the

value 0.

3.2.7 External dimensions diagram

15.0

70.0
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3.2.8 Programming Example

Example:

A pressure sensor output signal needs to be acquired (Pressure sensor performance parameters: detection

pressure range 0 MPa—10 MPa; output analog signal: 420 mA).

Analyse:

Since the pressure sensor's measurement range is 0 MPa—10 MPa, corresponding to an analog output of
4-20 mA, and the digital output range converted by the expansion module via analog-to-digital conversion
is 0—16383, we can bypass the intermediate analog conversion step (4—20 mA) and directly map the
pressure measurement range (0 MPa—10 MPa) to the digital output range (0—16383). The value 10 MPa /
16384 = 0.0006103515 represents the pressure value corresponding to each digital unit captured by the
expansion module; therefore, by multiplying the real-time digital value read from the expansion module's
ID register by 0.0006103515, the current pressure measured by the sensor can be calculated. For example,
if the digital value read from the ID register is 4096, the corresponding pressure is 2.5 MPa.

® First, set the enable bit corresponding to the first channel — namely Y10000 — to ON.
® Please use floating-point arithmetic for calculations; otherwise, the calculation

accuracy may be affected, or the calculation may even fail!

Program:
SMO
1 EDIV K10 K16384 DO -
Always 0.0006103516
ON
— FLT 1D10000 D2 —
4096 4096
L EMUL D0 D2 D4 -
0.0006103516 4096 2.5
Explain:

The SMO is a normally ON coil that remains in the ON state throughout the PLC's operation. When the
PLC starts running, the analog signal acquisition first calculates the pressure value corresponding to each
digital value of 1 acquired by the expansion module; then, it converts the digital value (integer type) read
from the ID10000 register into a floating-point number. Therefore, the current real-time pressure value
can be determined by multiplying the real-time value read from the ID10000 register of the expansion

module by the pressure value corresponding to each digital value of 1 acquired by the expansion module.
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3.3 14-bit Analog Current Input Module XL-ESAD-A

This section primarily describes the specifications of the XL-ESAD-A module, terminal pinouts, assignment

of input definition codes, operating mode configuration, external connections, analog-to-digital conversion

diagram, and external dimensions diagram.

3.3.1 Module Features and Specifications

The XL-E8AD-A analog input module converts eight analog current input signals
into digital values and transmits them to the PLC main unit, enabling real-time data
exchange with the PLC main unit.

Module Specifications

8-channel analog input: Current input.

14-bit high-precision analog input.

As a specialized functional module for the XL series, the XL3/XL3E can
connect up to 10 modules; the XL5/XLSE/XLSN/XL5SH/XLME/
XLH/XSLH can support up to 16 modules; however, the XL1 does not
support the addition of any modules.

Project Analog Current Input
Analog Input Range 0~20mA, 4~20mA, -20~20mA
Maximum Input Range -40~40mA
Digital Output Range 14-bit binary number (0-16383 or-8192-8191)
Resolution Ratio 1/16383(14Bit)
Overall Accuracy 1%
Conversion Rate 2ms/1 channel
Module Power Supply DC24V+10%, 150mA

3.3.2 Terminal Specifications

[@@@@@@@@@@ @@@@@@@@@@}
=82 5za282 33823255
Name Function
L+ External power supply: +24V positive terminal for the module
) M External power supply: 24V negative terminal for the module
Terminal
Co AI0 Output Port
Block . .
AlO Route 1 AD analog current input terminal
Cl ATl Output Port
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Name Function

All Route 2 AD analog current input terminal
C2 AI2 Output Port
Al2 Route 3 AD analog current input terminal
C3 AI3 Output Port
Al3 Channel 4 AD analog current input terminal
C4 AT4 Output Port
Al4 Route 5 AD analog current input terminal
C5 AIS Output Port
Al5 Route 6 AD analog current input terminal
C6 AlI6 Output Port
Al6 Route 7 AD analog current input terminal
C7 Al7 Output Terminal
Al7 Route 8 AD analog current input terminal

Wiring terminal specifications

When wiring a module, its terminals must comply with the following requirements:

®  Wire stripping length:

9 mm;

® Flexible conductor with tubular bare ends, cross-sectional area 0.25—1.5 mm?;

® Flexible conductor with tubular pre-insulated ends, cross-sectional area: 0.25-0.5 mm?.

3.3.3 External Connection

When connecting externally, to avoid interference, please use a shielded cable and perform single-point

grounding of the shield.

Current single-ended input

[@@@@@@@@@@@@@@@@@@@@
HHH% EHHEEE R EEEEHEEE
<_‘:OC:I')I: <:‘:103 <_cZCﬁ <l:3C<|-‘I <_‘:4C<_|')|: <_‘:SCﬁ <TzéCﬁ <_l:7C<_I-)I:

External

Current

Device
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3.3.4 Input Definition Number Allocation

The XL series analog input modules do not occupy any I/O units; the converted values are directly written into the
PLC registers. The definition numbers for the PLC registers corresponding to each channel are as follows:

First Expansion Module Register Definition Number

. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can pqu be used when the Flag Bit
enable bit is set to 1)
0CH ID10000 Y10000 X10000
ICH ID10001 Y10001 X10001
2CH 1D10002 Y 10002 X10002
3CH ID10003 Y 10003 X10003
4CH ID10004 Y 10004 X10004
5CH ID10005 Y 10005 X10005
6CH ID10006 Y 10006 X10006
7CH ID10007 Y 10007 X10007
Second Expansion Module Register Definition Number
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can pr}ly be used when the Flag Bit
enable bit is set to 1)
0CH ID10100 Y10100 X10100
ICH ID10101 Y10101 X10101
2CH ID10102 Y10102 X10102
3CH ID10103 Y10103 X10103
4CH ID10104 Y10104 X10104
5CH ID10105 Y10105 X10105
6CH ID10106 Y10106 X10106
7CH ID10107 Y10107 X10107
Third Expansion Module Register Definition Code
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can _()I}ly be used when the Flag Bit
enable bit is set to 1)
0CH 1D10200 Y 10200 X10200
ICH ID10201 Y 10201 X10201
2CH ID10202 Y 10202 X10202
3CH ID10203 Y 10203 X10203
4CH ID10204 Y 10204 X10204
5CH ID10205 Y 10205 X10205
6CH ID10206 Y 10206 X10206
7CH 1D10207 Y10207 X10207

Fourth Expansion Module Register Definition Number
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. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can pr}ly be used when the Flag Bit
enable bit is set to 1)
0CH ID10300 Y 10300 X10300
1CH ID10301 Y10301 X10301
2CH 1D10302 Y10302 X10302
3CH ID10303 Y10303 X10303
4CH ID10304 Y10304 X10304
5CH ID10305 Y10305 X10305
6CH ID10306 Y10306 X10306
7CH ID10307 Y10307 X10307
Fifth expansion module register definition number
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can pr}ly be used when the Flag Bit
enable bit is set to 1)
0CH ID10400 Y 10400 X10400
1CH ID10401 Y10401 X10401
2CH 1D10402 Y 10402 X10402
3CH ID10403 Y10403 X10403
4CH ID10404 Y 10404 X10404
5CH ID10405 Y 10405 X10405
6CH ID10406 Y 10406 X10406
7CH 1ID10407 Y 10407 X10407
Sixth expansion module register definition number
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can pr}ly be used when the Flag Bit
enable bit is set to 1)
0CH ID10500 Y10500 X10500
1CH ID10501 Y10501 X10501
2CH ID10502 Y10502 X10502
3CH ID10503 Y 10503 X10503
4CH ID10504 Y10504 X10504
5CH ID10505 Y 10505 X10505
6CH ID10506 Y 10506 X10506
7CH ID10507 Y10507 X10507
Seventh expansion module register definition number
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can .or.lly be used when the Flag Bit
enable bit is set to 1)
0CH ID10600 Y10600 X10600
1CH ID10601 Y10601 X10601
2CH 1ID10602 Y10602 X10602
3CH ID10603 Y10603 X10603
4CH ID10604 Y10604 X10604
5CH ID10605 Y 10605 X10605
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Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
6CH ID10606 Y 10606 X10606
7CH ID10607 Y 10607 X10607
Eighth expansion module register definition number
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH ID10700 Y10700 X10700
1CH ID10701 Y10701 X10701
2CH 1ID10702 Y10702 X10702
3CH ID10703 Y10703 X10703
4CH ID10704 Y10704 X10704
5CH ID10705 Y10705 X10705
6CH ID10706 Y10706 X10706
7CH ID10707 Y10707 X10707
Ninth Extended Module Register Definition Number
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH ID10800 Y 11000 X11000
1CH ID10801 Y11001 X11001
2CH 1ID10802 Y11002 X11002
3CH ID10803 Y11003 X11003
4CH ID10804 Y11004 X11004
5CH ID10805 Y11005 X11005
6CH ID10806 Y11006 X11006
7CH ID10807 Y 11007 X11007
Tenth Extended Module Register Definition Number
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH ID10900 Y11100 X11100
1CH ID10901 Y11101 X11101
2CH 1D10902 Y11102 X11102
3CH 1ID10903 Y11103 X11103
4CH ID10904 Y11104 X11104
5CH ID10905 Y11105 X11105
6CH ID10906 Y11106 X11106
7CH 1ID10907 Y11107 X11107
Eleventh Expansion Module Register Definition Number
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
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0CH ID11000 Y 11200 X11200
1CH ID11001 Y 11201 X11201
2CH ID11002 Y11202 X11202
3CH ID11003 Y11203 X11203
4CH ID11004 Y11204 X11204
5CH ID11005 Y11205 X11205
6CH ID11006 Y11206 X11206
7CH ID11007 Y 11207 X11207

Twelfth Expansion Module Register Definition Number
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can pr}ly be used when the Flag Bit
enable bit is set to 1)
0CH ID11100 Y 11300 X11300
1CH ID11101 Y 11301 X11301
2CH ID11102 Y11302 X11302
3CH ID11103 Y11303 X11303
4CH ID11104 Y11304 X11304
5CH ID11105 Y11305 X11305
6CH ID11106 Y11306 X11306
7CH ID11107 Y 11307 X11307
Thirteenth Extended Module Register Definition Code
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can pr}ly be used when the Flag Bit
enable bit is set to 1)
0CH ID11200 Y11400 X11400
1CH ID11201 Y11401 X11401
2CH ID11202 Y11402 X11402
3CH ID11203 Y 11403 X11403
4CH ID11204 Y 11404 X11404
5CH ID11205 Y 11405 X11405
6CH ID11206 Y 11406 X11406
7CH ID11207 Y 11407 X11407
Fourteenth Extended Module Register Definition Code
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can pr}ly be used when the Flag Bit
enable bit is set to 1)
0CH ID11300 Y11500 X11500
1CH ID11301 Y11501 X11501
2CH ID11302 Y11502 X11502
3CH ID11303 Y11503 X11503
4CH ID11304 Y11504 X11504
5CH ID11305 Y11505 X11505
6CH ID11306 Y 11506 X11506
7CH ID11307 Y11507 X11507

49



XL Series PLC Expansion Module User Manual Analog Input Module

Fifteenth Extended Module Register Definition Code

. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can .()I'.lly be used when the Flag Bit
enable bit is set to 1)
0CH ID11400 Y 11600 X11600
1CH ID11401 Y11601 X11601
2CH ID11402 Y 11602 X11602
3CH ID11403 Y11603 X11603
4CH ID11404 Y11604 X11604
5CH ID11405 Y11605 X11605
6CH ID11406 Y11606 X11606
7CH ID11407 Y11607 X11607
Sixteenth Extended Module Register Definition Code
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can pr}ly be used when the Flag Bit
enable bit is set to 1)
0CH ID11500 Y11700 X11700
1CH ID11501 Y11701 X11701
2CH ID11502 Y11702 X11702
3CH ID11503 Y11703 X11703
4CH ID11504 Y11704 X11704
5CH ID11505 Y11705 X11705
6CH ID11506 Y11706 X11706
7CH ID11507 Y11707 X11707

® Disabling unused channels can increase the input/output scanning speed.
®  When the input enable switch is turned off during operation, the corresponding input

channel will not capture any data (the data value will be displayed as 0).
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3.3.5 Work Mode Settings

There are two methods for configuring the operating mode (The effects of these two methods are equivalent.).

® Through Control Panel configuration

® Set via Flash registers
1) Configuration Panel Configuration

1. Use the Xinje PLC Programming Tool Software version 3.8.0a or later to configure the module; click
[PLC Configuration] — [Module Configuration] in the left-side Engineering Bar to open the
Expansion Module Settings window. For versions of the Xinje PLC Programming Tool Software

prior to 3.8.0a, click [PLC Configuration] — [Expansion Module] in the left-side Engineering Bar to
perform the configuration.

sct — A PLCI - Ladder / PLC1 - Modulecfg
§ System Library

& @ )JBaseEpScannerata B X BB oo & & 1w -%| & &

]

=@ XJBaskhlotonControlGroupd
@ UserLibrary
5.[@ Function Library
[] Defaut Library
3 config Block
[ Sequsnce Block
[} Comment Editor
[EY Free Montor
[ Data hiontor
Set Reg int Value

id
I Function Version Switch
=3 PLC Config

Password
PLC Serial Port

{5 SystemConfig
2123 PLC Communication
= [ Ememetp
[@ EeScanner
[Wl EwAdspler
¥ EwExpici
{ WodbusTcp
[ Ethercatiaster
-pe{ Canopen
.[24 Motion controkH movement)
B Auis configuration
@ A debug

Ry Axis group configuration
@), CAM
33 PLC Status

2. Select a module from the right-hand module list and drag it to the desired position; alternatively,

double-click a module in the right-hand module list to select it:
PLC1 - ModuleCfg + x |[Modle List
XBRBOTOC|(QQw %38

D module

Ji] ¥L/K-4AD-4-ED

&l XL/K-4AD-V-ED

&l XL/K-4DA-A-ED

&l ¥L/K-4DA-V-ED

Tel XL/K-2AD2DA-A-ED
&l XL/K-2AD2DA-V-ED
& XL/K-24DZPT-A-ED
&l ¥L/K-24D2PT-V-ED
Is| XL/K-2PT2DA-A-ED
= XL/K-2PTZDA-V-ED
(i Digital input module
- al XL/K-E16K

4 T YL/R-E32X

% ‘@ Digital output module
& & 1 &l AL/E-EL6T

Al XL/K-E32Y

efd Digital I/0 nodule
= ¥L/K-EBXBY/ESY/EBY
= XL/K-EL6X16Y

; B T I e 4@ dnslog input nodule
s IL/E-E44D

Tl XL/K-] S

«[ nalog output module
=l XL/K-E4DA

=4 snalog 1/0 module

Tal YL/K-E4ADZDA

74{1 Temperature nodule
Tel XL/K-E4PT3-P

=] XL/K-E4TC-F

Tal XL/E-E4PT3-P-H
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3. Double-click the corresponding module icon to access the module configuration interface, where you
can select the AD filter coefficient and the voltage input mode for the AD channel.
(5 [ Modeseloction | | |
enable the template Mot enabled
E  General Settings
AD Short Circuit/Open Circuit/Overrange Detection Close
CHO_AD
Filter Coefficient 0
Input Range 0-20ma
CH1_AD
Filter Coefficient 0
Input Range 0-20ma
3 4 5 E  CH2 AD
Filter Coefficient 0
Input Range 0-20ma
: = CH3 AD
Double click Filter Coefficient 0
Input Range 0-20ma
CH4_AD
Filter Coefficient 0
Input Range 0-20ma

4. Click ""to "~ retrieve the default configuration parameters for the extended module.

5. After completing the parameter configuration '~ for the expansion module, click "" to write the
set values into the PLC; the changes will take effect only after the PLC is powered off and then
powered on again. Under the Module Configuration Node, mount the configured module, then
double-click it to enter the module parameter configuration interface.

,:_,& ModuleCfg

...Ja] 1XLK-EBAD-A

The first-order low-pass filtering method calculates the effective filtered value by

m weighting the current sample value against the previous filtered output value. The filtering
coefficient can be set by the user to a range of 0-254: a lower value results in greater data
stability but may introduce data lag; setting it to 1 provides the strongest filtering effect and
the highest data stability; setting it to 254 yields the weakest filtering effect; the default
setting is 0 (no filtering).

2) Flash Register Configuration

The expansion module's input channels operate in current-mode, with selectable ranges of 0-20 mA, 4-20 mA,
or-20-20 mA; these settings are configured via the internal PLC's special FLASH data register, SFD. As shown

below:
Configuration Configuration
Module ID : Module ID :
Information Address Information Address
#1 SFD350~SFD359 #9 SFD430~SFD439
#2 SFD360~SFD369 #10 SFD440~SFD449
#3 SFD370~SFD379 #11 SFD450~SFD459
#4 SFD380~SFD389 #12 SFD460~SFD469
#5 SFD390~SFD399 #13 SFD470~SFD479
#6 SFD400~SFD409 #14 SFD480~SFD489
#7 SFD410~SFD419 #15 SFD490~SFD499
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Configuration Configuration
Module ID : Module ID :
Information Address Information Address
#8 SFD420~SFD429 #16 SFD500~SFD509

(0

As shown above, each register is configured to set the mode for four channels; each register

consists of 16 bits, and the modes for the four channels are configured sequentially in

groups of four bits, from the lowest to the highest bit position.

3) SFD Bit Definition

Bit7 | Bit6 | Bit5 | Bi4 | Bi3 | Bi2 | Bitl | Bit0 Explain
Byte0 AD Channel 2; Channel 1 filtering coefficient
Bytel AD Channel 4; Channel 3 filtering coefficient AD filtering
Byte2 AD Channel 6; Channel 5 filtering coefficient coefficient
Byte3 AD Channel 8; Channel 7 filtering coefficient
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bi2 | Bitl | Bit0 | Used to specify
AD2 ADI the input range of
Byte4 | 1000: Current 0-20 mA 1000: Current 0—20 mA the AD module;
1001: Current 4-20 mA 1001: Current 4-20 mA the lower 4 bits of
1010: Current — 20-20 mA 1010: Current — 20-20 mA Byte4 represent
Bit7 | Bit6 | Bit5 | Bit4 | Bi3 | Bit2 | Bitl | Bit0 | the configuration
AD4 AD3 bits for AD
ByteS | 1000: Current 0-20 mA 1000: Current 0-20 mA Channel 1, while
1001: Current 4-20 mA 1001: Current 4-20 mA the upper 4 bits
1010: Current — 20-20 mA 1010: Current — 20-20 mA represent the
Bit7 | Bit6 | Bit5 | Bit4 Bit3 | Bit2 | Bitl | Bit0 | configuration bits
AD6 AD5 for AD Channel
Byte6 | 1000: Current 0-20 mA 1000: Current 0-20 mA 2;
1001: Current 4-20 mA 1001: Current 4-20 mA The lower 4 bits
1010: Current — 20-20 mA 1010: Current — 20-20 mA of Byte5
Bit7 | Bit6 | BitS | Bi4 | Bid | Bi2 | Bitl | Bit0 |represent  the
ADS AD7 configuration bits
Byte7 | 1000: Current 0-20 mA 1000: Current 0-20 mA for AD Channel
1001: Current 4-20 mA 1001: Current 4-20 mA 3; the upper 4 bits
1010: Current — 20-20 mA 1010: Current — 20-20 mA represent the
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configuration bits
for AD Channel
4; the lower 4 bits
of Byte6
represent the
configuration bits
for AD Channel
5; the upper 4 bits
represent the
configuration bits

Byte8~ for AD Channel
Reserved
Bytel9 6;
The lower 4 bits
of Byte7
represent the

configuration bits
for AD Channel
7; the upper 4 bits
represent the
configuration bits
for AD Channel
8.

Example: Set the operating mode for input channels 1 and 0 of the first module to 0-20 mA; set the operating
mode for input channels 3 and 2 to 4-20 mA; set the operating mode for input channels 5 and 4 to 0-20 mA;
set the operating mode for input channels 7 and 6 to-20-20 mA; set the filtering coefficient for channels 0, 1,
2, and 3 to 254; set the filtering coefficient for channels 4, 5, 6, and 7 to 100.

Method 1: You can configure this directly from the Configuration Panel; the configuration procedure is
described in Section 3-3-5-1.

Method 2: Directly set the SFD special register to the following value:

SFD350=FEFEH SFD351=6464H SFD352=9988H SFD353=AA88H
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3.3.6 Analog-to-Digital Conversion Diagram

The relationship between the input analog signal and the converted digital signal is shown in the table below:

0—20 mA analog input 4-20 mA analog input

+16383

T

0 4mA > 20mA
Analog

e8I

When the channel enable switch is turned on and the AD current input is open-circuit, the
ID register corresponding to the AD current input displays 0. When the channel enable

switch is turned off, the ID register corresponding to the AD current input also displays 0.

3.3.7 External dimensions diagram

15.0 70.0 25.0 5.1

1= B
—1I XL-EBAD-A ﬂ

111.5
105. 0
£

leveeoroooeo|ovee00222)

dJ

(Unit: mm)
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3.3.8 Programming Example

Example:

Read real-time data from eight channels (taking Module 1 as an example).

I N I A N EN R N

Program:
| ShO | MOV IDI0000 DO
‘ \
———————— MOV IDloool DI
1 MOV ID10002 D2
1 MOV ID10003 D3
| MOV IDI0004 D4
—————— MOV IDI0005 DS
1 MOV ID10006 DS
1 MOV ID10007 D7
1 MSET Y10000 Y10007
Explain:

SMO is a normally ON coil that remains in the ON state throughout the PLC operation.
The PLC starts operating and continuously writes the data from Channel 0 of Module #1 into the

data register DO;

Data from Channel 1 is written into the Data Register D1;

Data from Channel 2 is written into Data Register D2;

Write data from Channel 3 into Data Register D3;

Data from Channel 4 is written into Data Register D4;

Data from Channel 5 is written into Data Register D5;

Write data from Channel 6 into Data Register D6;
Write data from Channel 7 to Data Register D7;

Since all channels are in use, enable all channel enable bits.
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3.4 14-bit Analog Voltage Input Module XL-ESAD-V

This chapter primarily introduces the specifications of the XL-ESAD-V module, terminal descriptions,
assignment of input definition codes, operating mode configuration, external connections, analog-to-digital

conversion diagram, and external dimensions diagram.

34.1 Module Features and Specifications

%; Ly The XL-E8AD-V analog voltage input module converts eight analog input signals

= into digital values and transmits them to the PLC main unit, enabling real-time data

%g exchange with the PLC main unit.

WS . .

%§ ® 8—che.1nn.el analog 1.nput: Volta.ge input.

o ® 14-bit high-precision analog input.

%‘%‘ ® Asaspecialized functional module for the XL series, the XL3/XL3E can

%% connect up to 10 modules; the XLS5/XLSE/XLSN/XLSH/XLME/

%g ] XLH/XSLH can support up to 16 modules; however, the XL1 does not
TS = support the addition of any modules.

:

Module Specifications

Project Analog Voltage Input
Analog Input Range 0~5V. 0~10V. -5~5V. -10~10V
Maximum Input Range DC+15V
Digital Output Range 14-bit binary number (0—16383 or-8192-8191)
Resolution Ratio 1/16383 (14Bit)
Overall Accuracy 1%
Conversion Rate 2ms/1 channel
Module Power Supply DC24V+10%, 150mA

3.4.2 Terminal Specifications

L+ E@
M| [ ©
co |
VIO|[[T[]|
c1 Eg
vit| [
c2 ||
vi2|[[ |
3|
I3[
c4 E@
via|[[T|
cs (LIS
vis|[LIL|
c6 E@
vie|TL
7 ||
V7|
I
I

Name Function
L+ External power supply: +24V positive terminal for the module
Terminal | M External power supply: 24V negative terminal for the module
Block Co VI0 Output Terminal
VIO Route 1 AD analog voltage input terminal
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Name Function
C1 VI1 Output Terminal
VIl AD Analog Voltage Input Terminal (Channel 2)
C2 V12 Output Terminal
VI2 Route 3 AD analog voltage input terminal
C3 VI3 Output Terminal
VI3 Channel 4 AD analog voltage input terminal
C4 V14 Output Terminal
Vi4 Route 5 AD analog voltage input terminal
C5 VIS5 Output Terminal
VI5 Route 6 AD analog voltage input terminal
Cé6 V16 Output Terminal
Vi6 Route 7 AD analog voltage input terminal
Cc7 VI7 Output Terminal
V17 Route 8 AD analog voltage input terminal

Wiring terminal specifications

When wiring a module, its terminals must comply with the following requirements:

®  Wire stripping length: 9 mm,;
® Flexible conductor with tubular bare ends, cross-sectional area 0.25—1.5 mm?;

® Flexible conductor with tubular pre-insulated ends, cross-sectional area: 0.25-0.5 mm?.

343 External Connection

When connecting externally, to avoid interference, please use a shielded cable and perform single-point grounding
of the shield.

Single-ended voltage input

L+ E@
m | ©
Jang
=0
UZ E@
il
Uo E@

LS
S
w4 | Q
[81) E@
FI S
=0
pang
G/ E@
VI7E®
Iy
I

2@
HE

S = i 3
I I P - U " A R
D I N N B B S N N U S
OCH 1CH 2CH 3CH 4CH 5CH 6CH 7CH

344 Input/Output Definition Number Allocation

The XL series analog input modules do not occupy any I/O units; the converted values are directly written into the

PLC registers. The definition numbers for the PLC registers corresponding to each channel are as follows:
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First Expansion Module Register Definition Number

Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH 1ID10000 Y 10000 X10000
1CH 1ID10001 Y10001 X10001
2CH 1D10002 Y 10002 X10002
3CH 1ID10003 Y10003 X10003
4CH 1ID10004 Y 10004 X10004
5CH ID10005 Y10005 X10005
6CH ID10006 Y10006 X10006
7CH 1ID10007 Y10007 X10007
Second Expansion Module Register Definition Number
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH ID10100 Y10100 X10100
1CH ID10101 Y10101 X10101
2CH ID10102 Y10102 X10102
3CH ID10103 Y10103 X10103
4CH ID10104 Y10104 X10104
5CH ID10105 Y 10105 X10105
6CH ID10106 Y10106 X10106
7CH ID10107 Y10107 X10107
Third Expansion Module Register Definition Code
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH 1D10200 Y10200 X10200
1CH 1D10201 Y 10201 X10201
2CH 1D10202 Y 10202 X10202
3CH 1D10203 Y 10203 X10203
4CH 1D10204 Y 10204 X10204
5CH ID10205 Y 10205 X10205
6CH ID10206 Y 10206 X10206
7CH 1D10207 Y10207 X10207
Fourth Expansion Module Register Definition Number
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH 1ID10300 Y10300 X10300
1CH 1ID10301 Y10301 X10301
2CH 1D10302 Y10302 X10302
3CH ID10303 Y10303 X10303
4CH ID10304 Y10304 X10304
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Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
5CH ID10305 Y 10305 X10305
6CH ID10306 Y 10306 X10306
7CH 1ID10307 Y10307 X10307
Fifth expansion module register definition number
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH 1ID10400 Y10400 X10400
1CH ID10401 Y10401 X10401
2CH 1D10402 Y10402 X10402
3CH 1D10403 Y10403 X10403
4CH ID10404 Y10404 X10404
5CH ID10405 Y 10405 X10405
6CH ID10406 Y 10406 X10406
7CH 1D10407 Y 10407 X10407
Sixth expansion module register definition number
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH ID10500 Y10500 X10500
1CH ID10501 Y10501 X10501
2CH ID10502 Y10502 X10502
3CH ID10503 Y10503 X10503
4CH ID10504 Y10504 X10504
5CH ID10505 Y10505 X10505
6CH ID10506 Y 10506 X10506
7CH ID10507 Y 10507 X10507
Seventh expansion module register definition number
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH ID10600 Y 10600 X10600
1CH ID10601 Y10601 X10601
2CH 1D10602 Y 10602 X10602
3CH ID10603 Y 10603 X10603
4CH ID10604 Y10604 X10604
5CH ID10605 Y10605 X10605
6CH ID10606 Y10606 X10606
7CH ID10607 Y10607 X10607

Eighth expansion module register definition number
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. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can .()I}ly be used when the Flag Bit
enable bit is set to 1)
0CH ID10700 Y10700 X10700
1CH ID10701 Y10701 X10701
2CH 1D10702 Y10702 X10702
3CH ID10703 Y10703 X10703
4CH ID10704 Y10704 X10704
5CH ID10705 Y10705 X10705
6CH ID10706 Y10706 X10706
7CH ID10707 Y10707 X10707
Ninth Extended Module Register Definition Number
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can _()I}ly be used when the Flag Bit
enable bit is set to 1)
0CH ID10800 Y11000 X11000
1CH ID10801 Y11001 X11001
2CH 1D10802 Y11002 X11002
3CH ID10803 Y11003 X11003
4CH ID10804 Y 11004 X11004
5CH ID10805 Y11005 X11005
6CH ID10806 Y11006 X11006
7CH 1ID10807 Y11007 X11007
Tenth Extended Module Register Definition Number
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can pgly be used when the Flag Bit
enable bit is set to 1)
0CH 1D10900 Y11100 X11100
1CH 1D10901 Y11101 X11101
2CH 1D10902 Y11102 X11102
3CH ID10903 Y11103 X11103
4CH 1D10904 Y11104 X11104
5CH ID10905 Y11105 X11105
6CH ID10906 Y11106 X11106
7CH 1D10907 Y11107 X11107
Eleventh Expansion Module Register Definition Number
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can pgly be used when the Flag Bit
enable bit is set to 1)
0CH ID11000 Y11200 X11200
1CH ID11001 Y11201 X11201
2CH ID11002 Y11202 X11202
3CH ID11003 Y11203 X11203
4CH ID11004 Y11204 X11204
5CH ID11005 Y11205 X11205
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Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
6CH ID11006 Y11206 X11206
7CH ID11007 Y 11207 X11207
Twelfth Expansion Module Register Definition Number
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH ID11100 Y11300 X11300
1CH ID11101 Y11301 X11301
2CH ID11102 Y11302 X11302
3CH ID11103 Y11303 X11303
4CH ID11104 Y11304 X11304
SCH ID11105 Y11305 X11305
6CH ID11106 Y11306 X11306
7CH ID11107 Y 11307 X11307
Thirteenth Extended Module Register Definition Code
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH ID11200 Y 11400 X11400
1CH ID11201 Y11401 X11401
2CH ID11202 Y11402 X11402
3CH ID11203 Y11403 X11403
4CH ID11204 Y11404 X11404
SCH ID11205 Y11405 X11405
6CH ID11206 Y11406 X11406
7CH ID11207 Y 11407 X11407
Fourteenth Extended Module Register Definition Code
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH ID11300 Y11500 X11500
1CH ID11301 Y11501 X11501
2CH ID11302 Y 11502 X11502
3CH ID11303 Y11503 X11503
4CH ID11304 Y 11504 X11504
SCH ID11305 Y11505 X11505
6CH ID11306 Y11506 X11506
7CH ID11307 Y11507 X11507

Fifteenth Extended Module Register Definition Code
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. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can .()I}ly be used when the Flag Bit
enable bit is set to 1)
0CH ID11400 Y 11600 X11600
1CH ID11401 Y11601 X11601
2CH ID11402 Y 11602 X11602
3CH ID11403 Y 11603 X11603
4CH ID11404 Y 11604 X11604
5CH ID11405 Y 11605 X11605
6CH ID11406 Y 11606 X11606
7CH ID11407 Y 11607 X11607
Sixteenth Extended Module Register Definition Code
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can _()I}ly be used when the Flag Bit
enable bit is set to 1)
0CH ID11500 Y11700 X11700
1ICH ID11501 Y11701 X11701
2CH ID11502 Y11702 X11702
3CH ID11503 Y11703 X11703
4CH ID11504 Y11704 X11704
5CH ID11505 Y11705 X11705
6CH ID11506 Y11706 X11706
7CH ID11507 Y11707 X11707

® Disabling unused channels can increase the input/output scanning speed.
®  When the input enable switch is turned off during operation, the corresponding input

channel will not capture any data (the data value will be displayed as 0).

345 Work Mode Settings

There are two methods for configuring the operating mode (The effects of these two methods are equivalent.).

® Through Control Panel configuration

® Set via Flash registers
1) Configuration Panel Configuration
1. Use the Xinje PLC Programming Tool Software version 3.8.0a or later to configure the module; click
[PLC Configuration] — [Module Configuration] in the left-side Engineering Bar to open the

Expansion Module Settings window. For versions of the Xinje PLC Programming Tool Software

prior to 3.8.0a, click [PLC Configuration] — [Expansion Module] in the left-side Engineering Bar to
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perform the configuration.

= @ System Library
i XBascEpScannerDaia

i

®
- XJBasichotionControlGraupD
@ User Liorary
-[3 Functon Library
[i5] Defaut Libeary
[ Config Block
Sequence Block
) Comment Edtor
-.[E) Free Montor
~{fz Data Montor
lig Set Reg int Value
% Function Version Switch
[23 PLC Confg
]
[=] Password
() PLC Serial Port
Ethemet
] Puise
2 [
v 4GBOX
] weoX
{8} SystemConfig
5.[23 PLC Communication
:.gg Ethemetip
EpScanner
EpAdapter
Epkxpict
4 ModbusTcp
3] Ethercatliaster
p#f Canopen
.12 Metion controkH movement)
{8 Axis configuration
@ Avis debug
Mg Axis group configuration
@, cam
2.3 PLC Status

2. Select a module from the right-hand module list and drag it to
double-click a module in the right-hand module list to select it:

//PLC - Ladder } PLCT - Modulectg

Extracted Modules

B ¥ @l oo

8X | /PICI - Ladder ) PLCT - ModuleClg

& Q w

the desired position; alternatively,

+ x| Module List

e ¥ 2l as

Extracted Madule:

Qam -

B ED module
=l XL/K-4AD-4-ED
=l XL/K-44D-¥-ED
# XL/K—4DA-A-ED
o XL/K-4DA-Y-ED
=l XL/K-2ADZDA-A-ED
+| XL/K-2ADZDA-V-ED
«| XL/K-2ADZFT-A-ED
=| XL/K-2ADZPT-V-ED
= XL/K-2PT2DA-A—ED
=| XL/K-ZPTZDA-V-ED
i@ pigital input module
< XL/K-E16X
< XL/K-E32X
{3 Digital output mocule
= IL/K-E167
«| IL/K-E327
{3 Digital 1/0 noduls
= YL/K-ESXEY/EEX/EBY
= XL/K-E161167
! Analog input noduls
£ /EE4AT

- AL/K-ESAD-V |2

= IL/K-ES

AD-V-5
a| IL/E-E3AD-A-S
@ Analog output module
s/ YL/K-E4DA
5@ Analog 1/0 nodule
s| YL/K-E4ADZDA
<@ Tenparaturs nodule
| XL/K-E4PT3-P
| XL/K-E4TC-P
a| XL/K-E4PT3-P-H
5 (i Veighing nodule
=| IL/K-E1NT-D
a| XL/K-E2¥T-D
a| IL/E-E4NT-D
u| YL/K-En¥T-NR

3. Double-click the corresponding module icon to access the module configuration interface, where you
can select the AD filter coefficient and the voltage input mode for the AD channel.

THL/K-EBAD-Y

= | Mode Selection |

e
& +
E &
e
Double Click

enable the template

General Settings

Not enabled

AD Short Circuit/Opan Circuit/Overrange Detection Close

CHO_AD
Filter Coefficient
Input Range
CH1_AD
Filter Coefficient
Input Range
CH2_AD
Filter Coefficient
Input Range
CH3_AD
Filter Coeficient
Input Range
CHA_AD

0
0-10v

0104

0-10v

0-10v

4. Click ""to '~ retrieve the default configuration parameters for the extended module.
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5. After completing the parameter configuration "~ for the expansion module, click "" to write the
set values into the PLC; the changes will take effect only after the PLC is powered off and then
powered on again. Under the Module Configuration Node, mount the configured module, then

double-click it to enter the module parameter configuration interface.

s ModuleCfe
. i.Ja] 1XUKEBAD-V
i 4GBOX

The first-Program low-pass filtering method calculates the effective filtered value by

m weighting the current sample value against the previous filtered output value. The filtering
coefficient can be set by the user to a range of 0-254: a lower value results in greater data
stability but may introduce data lag; setting it to 1 provides the strongest filtering effect and
the highest data stability; setting it to 254 yields the weakest filtering effect; the default
setting is 0 (no filtering).

2) Flash Register Configuration

The input and output channels of the expansion module operate in voltage mode, with selectable ranges of 0-5 V,
0-10V,—-5-5V, and —10-10 V; these settings are configured via the dedicated FLASH data register SFD within the
PLC, as shown below.

Configuration Configuration
Module ID : Module ID :
Information Address Information Address
#1 SFD350~SFD359 #9 SFD430~SFD439
#2 SFD360~SFD369 #10 SFD440~SFD449
#3 SFD370~SFD379 #11 SFD450~SFD459
#4 SFD380~SFD389 #12 SFD460~SFD469
#5 SFD390~SFD399 #13 SFD470~SFD479
#6 SFD400~SFD409 #14 SFD480~SFD489
#71 SFD410~SFD419 #15 SFD490~SFD499
#8 SFD420~SFD429 #16 SED500~SFD509

As shown above, each register is configured to set the mode for four channels; each register
consists of 16 bits, and the modes for the four channels are configured sequentially in

groups of four bits, from the lowest to the highest bit position.

3) SFD Bit Definition

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bi2 | Bitl | Bit0 Explain
Byte0 AD Channel 2; Channel 1 filtering coefficient
Bytel AD Channel 4; Channel 3 filtering coefficient AD filtering
Byte2 AD Channel 6; Channel 5 filtering coefficient coefficient
Byte3 AD Channel 8; Channel 7 filtering coefficient
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Bit7 | Bit6 | BitS | Bit4 | Bit3 | Bi2 | Bitl | Bit0 | Used to specify
AD2 ADI the input range
Byted 0000: Voltage 0-10 V 0000: Voltage 0-10 V of the AD
0001: Voltage 0-5 V 0001: Voltage 05V module; the
0010: Voltage — 10-10 V 0010: Voltage — 10-10 V lower 4 bits of
0011: Voltage —5-5V 0011: Voltage —5-5V Byte4 represent
Bit7 | Bit6 | Bit5 | Bit4 Bit3 | Bit2 | Bitl | Bit0 | the configuration
ADA4 AD3 bits for AD
Bytes 0000: Voltage 0-10 V 0000: Voltage 0-10 V Channel 1, whi.le
0001: Voltage 05V 0001: Voltage 05V the upper 4 bits
0010: Voltage — 10-10 V 0010: Voltage — 10-10 V represent the
0011: Voltage — 5-5 V 0011: Voltage — 5-5V configuration
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Biz | Bitl | Biwo |Dbits for AD
AD6 AD5 Channel 2;
0000: Voltage 0-10 V 0000: Voltage 0-10 V The lower 4 bits
Byte6 of Bytes
0001: Voltage 0-5 V 0001: Voltage 05 V y
0010: Voltage — 10-10 V 0010: Voltage — 10-10 V represent  the
0011: Voltage —5-5V 0011: Voltage — 5-5 V configuration
Bit7 | Bit6 | Bit5 | Bi4 | Bid | Bie | Bt | Bio |Dits for AD
ADS AD7 Channel 3; the
Buiey | 0000: Voltage 0-10'V 0000: Voltage 0-10 V upper 4 bits
Y71 0001: Voltage 0-5 v 0001: Voltage 0-5 V represent - the
0010: Voltage — 10-10 V 0010: Voltage — 10-10 V configuration
0011: Voltage — 5-5 V 0011: Voltage — 5-5 V bits  for  AD
Channel 4; the
lower 4 bits of
Byte6 represent
the configuration
bits for AD
Channel 5; the
upper 4  bits
represent the
configuration
bits for AD
Byte8~ Channel 6;
Bytel9 Reserved The lower 4 bits
of Byte7
represent the
configuration
bits for AD
Channel 7; the
upper 4  bits
represent the
configuration
bits for AD
Channel 8.
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Example: Set the operating mode for Input Channels 1 and 0 of the first module to 0-10 V; set the operating mode
for Input Channels 3 and 2 to 0-5 V; set the operating mode for Input Channels 5 and 4 to 0—10 V; set the operating
mode for Input Channels 7 and 6 to 05 V; set the filtering coefficient for Channels 0, 1, 2, and 3 to 254; set the
filtering coefficient for Channels 4, 5, 6, and 7 to 100.

Method 1: You can configure this directly from the Configuration Panel; the configuration procedure is described
in Sections 3-4-5-1.

Method 2: Directly set the SFD special register to the following value:

SFD350=FEFEH SFD351=6464H SFD352=1100H SFD353=1100H

34.6 Analog-to-Digital Conversion Diagram

The relationship between the input analog signal and the converted digital signal is shown in the table below:

0-5 V analog input 0-10 V analog input

+16383 - 16383

T T

0 - 5v 0 1oy

ensiq
rensiq

Analog Analog
-5~5V analog input -10~10 V analog input

When the channel enable switch is turned on and the AD voltage input is open-circuit, the
corresponding ID register displays the value 16383; when the channel enable switch is

turned off, the ID register corresponding to the AD voltage input displays the value 0.
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3.4.7 External dimensions diagram
15.0 70.0 25.0 5.1
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vES
i)
Y
vio[[| S
o ig
o o o %@
o o viz|[I] S
— Lo o3 |
— O Vi3I S
— [T ®‘
vi4|I
o IS
Vis %@
c\éa ig ]
o O
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T 5 (Unit: mm)
348 Programming Example
Example:

Read real-time data from eight channels (taking Module 1 as an example)

R I I N N N B

Program:
SMo |
) | MOV IDI10000 DO
1 MOV IDI0O00l DI
MOV IDI0002 D2
-~ MOV IDI0003 D3
MOV IDI0004 D4
MOV IDI000S D5
MOV IDI0006 D6
——————— MOV IDI0007 D7
L MSET Y10000 Y10007
Explain:

SMO is a normally ON coil that remains in the ON state throughout the PLC operation.
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The PLC starts operating and continuously writes the data from Channel 0 of Module #1 into the data register
DO;

Data from Channel 1 is written into the Data Register D1;
Data from Channel 2 is written into Data Register D2;
Write data from Channel 3 into Data Register D3;

Data from Channel 4 is written into Data Register D4;
Data from Channel 5 is written into Data Register D5;
Write data from Channel 6 into Data Register D6;

Write data from Channel 7 to Data Register D7;

Since all channels are in use, enable all channel enable bits.
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3.5 16-bit analog current input module XL-ESAD-A-S

This section primarily introduces the specifications, terminal descriptions, assignment of input definition codes,
operating mode configuration, external connections, analog-to-digital conversion diagram, and external dimensions
diagram for the XL-ESAD-A-S module.

3.5.1 Module Features and Specifications

Ry The XL-ES8AD-A-S analog input module converts eight analog current input

:

values into digital values and transmits them to the PLC main unit, enabling real-
time data exchange with the PLC main unit.
® 8-channel analog input: Current input.
® 16-bit high-precision analog input.
® Asaspecialized functional module for the XL series, the XL3/XL3E can
connect up to 10 modules; the XL5/XLSE/XLSN/XLSH/XLME/
XLH/XSLH can support up to 16 modules; however, the XL1 does not

2022022222 0022222222

dl

= support the addition of any modules.

Module Specifications

Project Analog Current Input
Analog Input Range 0~20mA, 4~20mA, -20~20mA
Maximum Input Range -40~40mA
Digital Output Range 16-bit binary number (0-65535 or-32768-32767)
Resolution Ratio 1/65535 (16Bit)
Overall Accuracy +1%
Conversion Rate 2ms/1 channel
Module Power Supply DC24V+10%, 150mA

3.5.2 Terminal Specifications
[@@@@@@@@@@ @@@@@@@@@@}
=) — ™ <
582528583 3282825%
Name Function
L+ External power supply: +24V positive terminal for the module
M External power supply: 24V negative terminal for the module
) CO AI0 Output Port
Terminal - -
e AIO Route 1 AD analog current input terminal
oc
Cl AIl Output Port
All Route 2 AD analog current input terminal
C2 AI2 Output Port
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Name Function
Al2 Route 3 AD analog current input terminal
C3 AI3 Output Port
Al3 Channel 4 AD analog current input terminal
C4 Al4 Output Port
Al4 Route 5 AD analog current input terminal
C5 AIS Output Port
AlIS Route 6 AD analog current input terminal
Co6 Al6 Output Port
Al6 Route 7 AD analog current input terminal
C7 AI7 Output Terminal
Al7 Route 8 AD analog current input terminal

Wiring terminal specifications

When wiring a module, its terminals must comply with the following requirements:

®  Wire stripping length: 9 mm,;
® Flexible conductor with tubular bare ends, cross-sectional area 0.25-1.5 mm?;
® Flexible conductor with tubular pre-insulated ends, cross-sectional area: 0.25-0.5 mm?.

353 External Connection

When connecting externally, to avoid interference, please use a shielded cable and perform single-point grounding
of the shield.

Current single-ended input

S

C1 @
sanl
C2 E@

AT

S

MO
co[ELL| ©

[@ % v||leoo e @@@@]
L

UGS E@
85} E@

AL 4

C6

Atz

AlO+
All-

+
N
<

Al3+

+ |
to ~
< <

Al6-

Al5-
3
x Al6+

| |
o &b <
<< << <<

1CH 2CH  3CH 4

A1+

|
o
<<

2 A4+

0C 5CH

=

The current input-side wiring for the XL-ESAD-A-S is shown in the figure below:

External
Current
Device
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3.54 Input Definition Number Allocation

The XL series analog input modules do not occupy any I/O units; the converted values are directly written
into the PLC registers. The definition numbers for the PLC registers corresponding to each channel are
as follows:

First Expansion Module Register Definition Number

. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can .()I'.lly be used when the Flag Bit
enable bit is set to 1)
0CH ID10000 Y 10000 X10000
1CH 1D10002 Y 10001 X10001
2CH ID10004 Y 10002 X10002
3CH ID10006 Y 10003 X10003
4CH ID10008 Y 10004 X10004
5CH ID10010 Y10005 X10005
6CH ID10012 Y 10006 X10006
7CH ID10014 Y10007 X10007
Second Expansion Module Register Definition Number
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can pqu be used when the Flag Bit
enable bit is set to 1)
0CH ID10100 Y10100 X10100
1CH ID10102 Y10101 X10101
2CH ID10104 Y10102 X10102
3CH ID10106 Y10103 X10103
4CH ID10108 Y10104 X10104
5CH ID10110 Y10105 X10105
6CH ID10112 Y10106 X10106
7CH ID10114 Y10107 X10107
Third Expansion Module Register Definition Code
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can pqu be used when the Flag Bit
enable bit is set to 1)
0CH ID10200 Y 10200 X10200
1CH 1D10202 Y10201 X10201
2CH ID10204 Y 10202 X10202
3CH ID10206 Y10203 X10203
4CH ID10208 Y 10204 X10204
5CH ID10210 Y10205 X10205
6CH ID10212 Y10206 X10206
7CH ID10214 Y 10207 X10207

Fourth Expansion Module Register Definition Number
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. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can .()I'.lly be used when the Flag Bit
enable bit is set to 1)
0CH 1ID10300 Y 10300 X10300
1CH 1D10302 Y 10301 X10301
2CH ID10304 Y10302 X10302
3CH ID10306 Y10303 X10303
4CH ID10308 Y10304 X10304
5CH ID10310 Y10305 X10305
6CH ID10312 Y10306 X10306
7CH ID10314 Y10307 X10307
Fifth expansion module register definition number
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can pqu be used when the Flag Bit
enable bit is set to 1)
0CH 1ID10400 Y 10400 X10400
1CH 1D10402 Y 10401 X10401
2CH ID10404 Y 10402 X10402
3CH ID10406 Y 10403 X10403
4CH ID10408 Y 10404 X10404
5CH ID10410 Y 10405 X10405
6CH ID10412 Y10406 X10406
7CH ID10414 Y10407 X10407
Sixth expansion module register definition number
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can .or.lly be used when the Flag Bit
enable bit is set to 1)
0CH ID10500 Y10500 X10500
1CH ID10502 Y 10501 X10501
2CH ID10504 Y 10502 X10502
3CH ID10506 Y 10503 X10503
4CH ID10508 Y 10504 X10504
5CH ID10510 Y 10505 X10505
6CH ID10512 Y 10506 X10506
7CH ID10514 Y10507 X10507
Seventh expansion module register definition number
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can .or.lly be used when the Flag Bit
enable bit is set to 1)
0CH ID10600 Y10600 X10600
1CH 1ID10602 Y10601 X10601
2CH ID10604 Y10602 X10602
3CH ID10606 Y10603 X10603
4CH ID10608 Y10604 X10604
5CH ID10610 Y 10605 X10605
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Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
6CH ID10612 Y 10606 X10606
7CH ID10614 Y 10607 X10607
Eighth expansion module register definition number
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH ID10700 Y10700 X10700
1CH 1D10702 Y10701 X10701
2CH ID10704 Y10702 X10702
3CH ID10706 Y 10703 X10703
4CH ID10708 Y10704 X10704
SCH ID10710 Y 10705 X10705
6CH ID10712 Y 10706 X10706
7CH ID10714 Y10707 X10707
Ninth Extended Module Register Definition Number
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH ID10800 Y11000 X11000
1CH 1D10802 Y11001 X11001
2CH 1D10804 Y11002 X11002
3CH ID10806 Y11003 X11003
4CH 1ID10808 Y11004 X11004
SCH ID10810 Y11005 X11005
6CH ID10812 Y11006 X11006
7CH ID10814 Y11007 X11007
Tenth Extended Module Register Definition Number
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH 1D10900 Y11100 X11100
1CH 1D10902 Y11101 X11101
2CH 1D10904 Y11102 X11102
3CH ID10906 Y11103 X11103
4CH ID10908 Y11104 X11104
SCH ID10910 Y11105 X11105
6CH ID10912 Y11106 X11106
7CH ID10914 Y11107 X11107

Eleventh Expansion Module Register Definition Number
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. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can .()I'.lly be used when the Flag Bit
enable bit is set to 1)
0CH ID11000 Y11200 X11200
1CH ID11002 Y11201 X11201
2CH ID11004 Y11202 X11202
3CH ID11006 Y11203 X11203
4CH ID11008 Y11204 X11204
5CH ID11010 Y11205 X11205
6CH ID11012 Y 11206 X11206
7CH ID11014 Y 11207 X11207
Twelfth Expansion Module Register Definition Number
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can pqu be used when the Flag Bit
enable bit is set to 1)
0CH ID11100 Y11300 X11300
1CH ID11102 Y11301 X11301
2CH ID11104 Y11302 X11302
3CH ID11106 Y11303 X11303
4CH ID11108 Y11304 X11304
5CH ID11110 Y11305 X11305
6CH ID11112 Y 11306 X11306
7CH ID11114 Y 11307 X11307
Thirteenth Extended Module Register Definition Code
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can .or.lly be used when the Flag Bit
enable bit is set to 1)
0CH ID11200 Y 11400 X11400
1CH ID11202 Y 11401 X11401
2CH ID11204 Y 11402 X11402
3CH ID11206 Y11403 X11403
4CH ID11208 Y 11404 X11404
5CH ID11210 Y 11405 X11405
6CH ID11212 Y 11406 X11406
7CH ID11214 Y 11407 X11407
Fourteenth Extended Module Register Definition Code
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can .or.lly be used when the Flag Bit
enable bit is set to 1)
0CH ID11300 Y11500 X11500
1CH ID11302 Y 11501 X11501
2CH ID11304 Y11502 X11502
3CH ID11306 Y11503 X11503
4CH ID11308 Y 11504 X11504
5CH ID11310 Y11505 X11505
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Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
6CH ID11312 Y11506 X11506
7CH ID11314 Y 11507 X11507
Fifteenth Extended Module Register Definition Code
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH ID11400 Y11600 X11600
1CH ID11402 Y11601 X11601
2CH ID11404 Y11602 X11602
3CH ID11406 Y11603 X11603
4CH ID11408 Y 11604 X11604
5CH ID11410 Y11605 X11605
6CH ID11412 Y11606 X11606
7CH ID11414 Y 11607 X11607
Sixteenth Extended Module Register Definition Code
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH ID11500 Y11700 X11700
1CH ID11502 Y11701 X11701
2CH ID11504 Y11702 X11702
3CH ID11506 Y11703 X11703
4CH ID11508 Y11704 X11704
5CH ID11510 Y11705 X11705
6CH ID11512 Y11706 X11706
7CH ID11514 Y11707 X11707

m ® Disabling unused channels can increase the input/output scanning speed.

®  When the input enable switch is turned off during operation, the corresponding input

channel will not capture any data (the data value will be displayed as 0).
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3.5.5

Work Mode Settings

There are two methods for configuring the operating mode (The effects of these two methods are equivalent.).

Through Control Panel configuration
Set via Flash registers

1) Configuration Panel Configuration

2.

Use the Xinje PLC Programming Tool Software version 3.8.0a or later to configure the module; click
[PLC Configuration] — [Module Configuration] in the left-side Engineering Bar to open the
Expansion Module Settings window. For versions of the Xinje PLC Programming Tool Software
prior to 3.8.0a, click [PLC Configuration] — [Expansion Module] in the left-side Engineering Bar to
perform the configuration.

TP 2= AR TAS MUE W STE W | $ T e e S e — e | FY DA ETETEE |V K | m S
Project X | 7BLCI - Ladder )/ PLCT - Medulecfg |
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& UserLbrary
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[ Confg Block
B sequence Biock
B Comment Edtor

B} Free ontor
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es
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=2 PLCConfig
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W Evemet
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5
[ 4G80X
i1 weox
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@ Axis configuration
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Select a module from the right-hand module list and drag it to the desired position; alternatively,

double-click a module in the right-hand module list to select it:

X | _PLCT - Ladder } PLCT - Modulecfg « x | Module List
Eglxaeos" @aqw S8

[in BD nodule

& XL/K-2AD-A-ED
& XL/K-4AD-V-ED
= XL/K-4DA-A-ED
W XL/K-4D&-V-ED
# XL/K-2AD2DA-A-ED
= XL/K-2AD2DA-V-ED
& XL/E-2ADZFT-A-ED
& XL/E-2ADZPT-V-ED
= XL/H-2PT2DA-A-ED
= L/K-2PT2DA-V-ED

=4 Digital input module
a ML/K-B16Y
= YL/E-E32X

=3 Digital output module
T XL/K-E16Y

I}

= XL/K-E32Y
= Digital I/0 module

= XL/R-E8X8Y/ESK/ESY

= AL/K-B16X16Y
= analog input medule
T XL/K-E44D
= XL/K-EBAD-V
= YL/K-BEAD-4

= XL/K-EBAD-A-S

T Tmalos output wodule

& XL/K-E4Ds
i analog 1/0 module
= XL/K-E4ADZDA
=afi Teaperature nodule
= XL/E-E4PTS-P
= XL/E-E4TC-F
W XL/R-B4PT3-F-H
=T Veighing module
= LL/E-EINT-D
 XL/E-E2NT-D
m XL/K-ENT-D
= XL/K-EnWT-NR
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3. Double-click the corresponding module icon to access the module configuration interface, where
you can select the AD filter coefficient and the current input mode corresponding to the AD channel.

1:XL/K-EBAD-A-S n
(= | Mode Selecion I B

enable the template Mot enabled
General Settings

AD Short Circuit/Open Circuit/Overrange Detection Close
CHO_AD

Filter Coefficient 0

Input Range 0-20ma
CH1_AD

Filter Coefficient 0
3 4 Input Range 0-20ma
= CH2_AD

Filter Coefficient 0

Input Range 0-20ma

Double Click
2  CH3_AD
Filter Coefficient 0
4. Click " = "to retrieve the default configuration parameters for the extended module.
5. After completing the parameter configuration for the expansion module, click "~ " to write the

set values into the PLC; the changes will take effect only after the PLC is powered off and then
powered on again. Under the Module Configuration Node, mount the configured module, then
double-click it to enter the module parameter configuration interface.

e ModuleCt
- L.Ja] 1XUKEBAD-AS

The first-Program low-pass filtering method calculates the effective filtered value by
m weighting the current sample value against the previous filtered output value; the filtering
coefficient is set by the user between 0 and 254 — a smaller value results in more stable data
but may introduce data lag; therefore, when the coefficient is set to 1, the filtering effect is
strongest and the data is most stable; when the coefficient is set to 254, the filtering effect

is weakest; the default value is 0 (no filtering).

2) Flash Register Configuration

The expansion module's input channels operate in current-mode, with selectable ranges of 0-20 mA, 4—
20 mA, or-20-20 mA; these settings are configured via the internal PLC's special FLASH data register,
SFD. As shown below:

Configuration Configuration
Module ID ; Module ID ;
Information Address Information Address
#1 SFD350~SFD359 #9 SFD430~SFD439
#2 SFD360~SFD369 #10 SFD440~SFD449
#3 SFD370~SFD379 #11 SFD450~SFD459
#4 SFD380~SFD389 #12 SFD460~SFD469
#5 SFD390~SFD399 #13 SFD470~SFD479
#6 SFD400~SFD409 #14 SFD480~SFD489
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Analog Input Module

Configuration Configuration
Module ID ; Module ID ;
Information Address Information Address
#7 SFD410~SFD419 #15 SFD490~SFD499
#8 SFD420~SFD429 #16 SFD500~SFD509

(0

As shown above, each register is configured to set the mode for four channels; each register

consists of 16 bits, and the modes for the four channels are configured sequentially in

groups of four bits, from the lowest to the highest bit position.

3) SFD Bit Definition

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bz | Bitl | Bit0 Explain
Byte0 AD Channel 2; Channel 1 filtering coefficient
Bytel AD Channel 4; Channel 3 filtering coefficient AD filtering
Byte2 AD Channel 6; Channel 5 filtering coefficient coefficient
Byte3 AD Channel 8; Channel 7 filtering coefficient
Bit7 | Bit6 | Bit5 | Bi4 | Bit3 | Bi2 | Bitl | Bit0 | Used to specify
AD2 ADI the input range of
Byte4 | 1000: Current 0-20 mA 1000: Current 0-20 mA the AD module;
1001: Current 4-20 mA 1001: Current 4-20 mA the lower 4 bits of
1010: Current — 20-20 mA 1010: Current — 20-20 mA Byte4 represent
Bit7 | Bit6 | BitS | Bi4 | Bid | Bi2 | Bitl | Bit0 | the configuration
AD4 AD3 bits for AD
Byte5 | 1000: Current 0-20 mA 1000: Current 0—20 mA Channel 1, while
1001: Current 4-20 mA 1001: Current 4-20 mA the upper 4 bits
1010: Current — 20-20 mA 1010: Current —20-20 mA represent the
Bit7 | Bit6 | Bit5 | Bit4 | Bi3 | Bi2 | Bitl | Bit0 | configuration bits
AD6 ADS5S for AD Channel
Byte6 | 1000: Current 0-20 mA 1000: Current 0—20 mA 2;
1001: Current 4-20 mA 1001: Current 4-20 mA The lower 4 bits
1010: Current — 20-20 mA 1010: Current — 20—20 mA of Byte5
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | B2 | Bitl | Bit0 |represent  the
ADS AD7 configuration bits
Byte7 | 1000: Current 0-20 mA 1000: Current 0-20 mA for AD Channel
1001: Current 4-20 mA 1001: Current 4-20 mA 3; the upper 4 bits
1010: Current — 20-20 mA 1010: Current — 2020 mA represent the
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configuration bits
for AD Channel
4; the lower 4 bits
of Byte6
represent the
configuration bits
for AD Channel
5; the upper 4 bits
represent the
configuration bits

Byte8~ for AD Channel
Reserved
Bytel9 6;
The lower 4 bits
of Byte7
represent the

configuration bits
for AD Channel
7; the upper 4 bits
represent the
configuration bits
for AD Channel
8.

Example: Set the operating mode for input channels 1 and 0 of the first module to 0-20 mA; set the operating mode
for input channels 3 and 2 to 420 mA; set the operating mode for input channels 5 and 4 to 0-20 mA; set the
operating mode for input channels 7 and 6 to-20-20 mA; set the filtering coefficient for channels 0, 1, 2, and 3 to
254; set the filtering coefficient for channels 4, 5, 6, and 7 to 100.

Method 1: You can configure this directly from the Configuration Panel; the configuration procedure is described
in Section 3-5-5-1.

Method 2: Directly set the SFD special register to the following value:

SFD350=FEFEH SFD351=6464H SFD352=9988H SFD353=AA88H
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3.5.6 Analog-to-Digital Conversion Diagram

The relationship between the input analog signal and the converted digital signal is shown in the table below:

0-20 mA analog input 4-20 mA analog input

65535 1 +65535

T

0 4mA —— 20mA
Analog

ensiq

When the channel enable switch is turned on and the AD current input is open-circuit, the
ID register corresponding to the AD current input displays 0. When the channel enable
switch is turned off, the ID register corresponding to the AD current input also displays 0.

3.5.7 External dimensions diagram
15.0 70.0 25.0 5.1
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3.5.8 Programming Example

Example:

Read real-time data from eight channels (taking Module 1 as an example)

Program:
SMO ‘
-y | DMOV  IDI0000 DO
1 DMOV  IDI0002 D2 |
———— DMOV IDI0OOM D4 |
————— DMOV IDIO006 D6 [—
——————— DMOV IDI0008 D8 [
————— DMOV  IDI00I0 DIO |
1 DMOV  IDI0012 DI2 |-
1 DMOV  IDI0014 DI4 [—
1 MSET Y10000 Y10007 |—
Explain:

SMO is a normally ON coil that remains in the ON state throughout the PLC operation.

The PLC starts operating and continuously writes the data from Channel 0 of Module #1 into the data
register DO;

Data from Channel 1 is written into Data Register D2;
Data from Channel 2 is written into Data Register D4;
Data from Channel 3 is written into Data Register D6;
Data from Channel 4 is written into Data Register DS§;
Data from Channel 5 is written into Data Register D10;
Data from Channel 6 is written into Data Register D12;
Data from Channel 7 is written into Data Register D14;

Since all channels are in use, enable all channel enable bits.
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3.6 16-bit analog voltage input module XL-ES8AD-V-S

This section primarily introduces the specifications, terminal descriptions, assignment of input definition codes,
operating mode configuration, external connections, analog-to-digital conversion diagram, and external dimensions
diagram for the XL-E8AD-V-S high-precision module.

3.6.1 Module Features and Specifications
Em
= B The XL-E8AD-V-S high-precision analog input module converts eight analog
== input signals into digital values and transmits them to the PLC main unit, enabling
%g real-time data exchange with the PLC main unit.
%g ® 8-channel analog input: Voltage input.
N ® 16-bit high-precision analog input.
%g ® Asaspecialized functional module for the XL series, the XL3/XL3E can
“ES ] connect up to 10 modules; the XL5/XL5E/XL5N/XL5H/XLME/
‘s | - XLH/XSLH can support up to 16 modules; however, the XL1 does not
b support the addition of any modules.
Module Specifications
Project Analog Voltage Input
Analog Input Range 0~5V. 0~10V. -5~5V. -10~10V
Maximum Input Range DC+15V
Digital Output Range 16-bit binary number (0-65535 or-32768-32767)
Resolution Ratio 1/65535 (16Bit)
Overall Accuracy +1%
Conversion Rate 2ms/1 channel
Module Power Supply DC24V+10%, 150mA
3.6.2 Terminal Specifications

S

| ©
co |1
vIO|[[TL |

;

c1 | [LL[]

vnﬂg

c2 [
vi2|[[1]
3|
vig [
c4 E@
vig|[[11|
cs |
vis 1L
c6 E@
vie| [
o7 (LS
vi7| [ ©

Name Function
L+ External power supply: +24V positive terminal for the module
) M External power supply: 24V negative terminal for the module
Terminal .
Co VIO Output Terminal
Block . .
VIO Route 1 AD analog voltage input terminal
Cl VI1 Output Terminal
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Name Function
VIl AD Analog Voltage Input Terminal (Channel 2)
C2 VI2 Output Terminal
VI2 Route 3 AD analog voltage input terminal
C3 VI3 Output Terminal
VI3 Channel 4 AD analog voltage input terminal
C4 VI4 Output Terminal
Vi4 Route 5 AD analog voltage input terminal
C5 VIS5 Output Terminal
VI5 Route 6 AD analog voltage input terminal
Co6 V16 Output Terminal
Vi6 Route 7 AD analog voltage input terminal
C7 VI7 Output Terminal
V17 Route 8 AD analog voltage input terminal

Wiring terminal specifications

When wiring a module, its terminals must comply with the following requirements:

®  Wire stripping length: 9 mm,;
® Flexible conductor with tubular bare ends, cross-sectional area 0.25—1.5 mm?;

® Flexible conductor with tubular pre-insulated ends, cross-sectional area: 0.25-0.5 mm?.

3.6.3 External Connection

When connecting externally, to avoid interference, please use a shielded cable and perform single-point
grounding of the shield.

Single-ended voltage input

{@@@@@@@@@@ @@@@@@@@@@w
HHHHHHH%HH BRI FEREEE

3.6.4 Input Definition Number Allocation

The XL series analog input modules do not occupy any I/O units; the converted values are directly written into

the PLC registers. The definition numbers for the PLC registers corresponding to each channel are as follows:

First Expansion Module Register Definition Number
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. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can .()I'.lly be used when the Flag Bit
enable bit is set to 1)
0CH ID10000 Y 10000 X10000
1CH 1D10002 Y 10001 X10001
2CH ID10004 Y10002 X10002
3CH ID10006 Y10003 X10003
4CH ID10008 Y10004 X10004
5CH ID10010 Y10005 X10005
6CH ID10012 Y10006 X10006
7CH ID10014 Y10007 X10007
Second Expansion Module Register Definition Number
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can pqu be used when the Flag Bit
enable bit is set to 1)
0CH ID10100 Y10100 X10100
1CH ID10102 Y10101 X10101
2CH ID10104 Y10102 X10102
3CH ID10106 Y10103 X10103
4CH ID10108 Y10104 X10104
5CH ID10110 Y10105 X10105
6CH ID10112 Y10106 X10106
7CH ID10114 Y10107 X10107
Third Expansion Module Register Definition Code
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can pqu be used when the Flag Bit
enable bit is set to 1)
0CH 1D10200 Y 10200 X10200
1CH 1D10202 Y10201 X10201
2CH ID10204 Y 10202 X10202
3CH ID10206 Y10203 X10203
4CH 1ID10208 Y10204 X10204
5CH ID10210 Y10205 X10205
6CH ID10212 Y 10206 X10206
7CH ID10214 Y 10207 X10207
Fourth Expansion Module Register Definition Number
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can .or.lly be used when the Flag Bit
enable bit is set to 1)
0CH 1ID10300 Y10300 X10300
1CH 1D10302 Y10301 X10301
2CH ID10304 Y10302 X10302
3CH ID10306 Y10303 X10303
4CH ID10308 Y10304 X10304
5CH ID10310 Y 10305 X10305
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Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
6CH ID10312 Y 10306 X10306
7CH ID10314 Y 10307 X10307
Fifth expansion module register definition number
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH 1D10400 Y 10400 X10400
1CH 1D10402 Y 10401 X10401
2CH 1D10404 Y 10402 X10402
3CH 1D10406 Y 10403 X10403
4CH 1D10408 Y 10404 X10404
SCH ID10410 Y 10405 X10405
6CH ID10412 Y 10406 X10406
7CH ID10414 Y 10407 X10407
Sixth expansion module register definition number
Channel Enable Switch Channel Alarm
channel | AD Signal | (Each channel can only be used when the .
. Flag Bit
enable bit is set to 1)
0CH ID10500 Y 10500 X10500
1CH 1D10502 Y 10501 X10501
2CH ID10504 Y 10502 X10502
3CH ID10506 Y 10503 X10503
4CH ID10508 Y 10504 X10504
SCH ID10510 Y 10505 X10505
6CH ID10512 Y 10506 X10506
7CH ID10514 Y 10507 X10507
Seventh expansion module register definition number
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH ID10600 Y 10600 X10600
1CH 1D10602 Y 10601 X10601
2CH ID10604 Y 10602 X10602
3CH ID10606 Y 10603 X10603
4CH ID10608 Y 10604 X10604
SCH ID10610 Y 10605 X10605
6CH ID10612 Y 10606 X10606
7CH ID10614 Y 10607 X10607

Eighth expansion module register definition number
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. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can .()I'.lly be used when the Flag Bit
enable bit is set to 1)
0CH ID10700 Y10700 X10700
1CH 1D10702 Y 10701 X10701
2CH ID10704 Y10702 X10702
3CH ID10706 Y 10703 X10703
4CH ID10708 Y10704 X10704
SCH ID10710 Y 10705 X10705
6CH ID10712 Y10706 X10706
7CH ID10714 Y10707 X10707
Ninth Extended Module Register Definition Number
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can pqu be used when the Flag Bit
enable bit is set to 1)
0CH ID10800 Y11000 X11000
1CH 1D10802 Y11001 X11001
2CH ID10804 Y11002 X11002
3CH ID10806 Y11003 X11003
4CH ID10808 Y 11004 X11004
5CH ID10810 Y11005 X11005
6CH ID10812 Y11006 X11006
7CH ID10814 Y11007 X11007
Tenth Extended Module Register Definition Number
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can .or.lly be used when the Flag Bit
enable bit is set to 1)
0CH 1D10900 Y11100 X11100
1CH 1D10902 Y11101 X11101
2CH 1D10904 Y11102 X11102
3CH ID10906 Y11103 X11103
4CH ID10908 Y11104 X11104
5CH ID10910 Y11105 X11105
6CH ID10912 Y11106 X11106
7CH ID10914 Y11107 X11107
Eleventh Expansion Module Register Definition Number
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can .or.lly be used when the Flag Bit
enable bit is set to 1)
0CH ID11000 Y11200 X11200
1CH ID11002 Y11201 X11201
2CH ID11004 Y11202 X11202
3CH ID11006 Y11203 X11203
4CH ID11008 Y11204 X11204
5CH ID11010 Y11205 X11205
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Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
6CH ID11012 Y11206 X11206
7CH ID11014 Y 11207 X11207
Twelfth Expansion Module Register Definition Number
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH ID11100 Y11300 X11300
1CH ID11102 Y11301 X11301
2CH ID11104 Y11302 X11302
3CH ID11106 Y11303 X11303
4CH ID11108 Y11304 X11304
SCH ID11110 Y11305 X11305
6CH ID11112 Y11306 X11306
7CH ID11114 Y 11307 X11307
Thirteenth Extended Module Register Definition Code
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH ID11200 Y 11400 X11400
1CH ID11202 Y11401 X11401
2CH ID11204 Y11402 X11402
3CH ID11206 Y11403 X11403
4CH ID11208 Y11404 X11404
SCH ID11210 Y11405 X11405
6CH ID11212 Y11406 X11406
7CH ID11214 Y 11407 X11407
Fourteenth Extended Module Register Definition Code
Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can only be used when the .
o Flag Bit
enable bit is set to 1)
0CH ID11300 Y11500 X11500
1CH ID11302 Y11501 X11501
2CH ID11304 Y11502 X11502
3CH ID11306 Y11503 X11503
4CH ID11308 Y 11504 X11504
SCH ID11310 Y11505 X11505
6CH ID11312 Y11506 X11506
7CH ID11314 Y11507 X11507

Fifteenth Extended Module Register Definition Code
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. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can .()I'.lly be used when the Flag Bit
enable bit is set to 1)
0CH ID11400 Y 11600 X11600
1CH ID11402 Y11601 X11601
2CH ID11404 Y11602 X11602
3CH ID11406 Y11603 X11603
4CH ID11408 Y11604 X11604
5CH ID11410 Y11605 X11605
6CH ID11412 Y11606 X11606
7CH ID11414 Y11607 X11607
Sixteenth Extended Module Register Definition Code
. Channel Enable Switch Channel Alarm
Channel | AD Signal (Each channel can pqu be used when the Flag Bit
enable bit is set to 1)
0CH ID11500 Y11700 X11700
1CH ID11502 Y11701 X11701
2CH ID11504 Y11702 X11702
3CH ID11506 Y11703 X11703
4CH ID11508 Y 11704 X11704
5CH ID11510 Y11705 X11705
6CH ID11512 Y11706 X11706
7CH ID11514 Y11707 X11707

(0

® Disabling unused channels can increase the input/output scanning speed.
®  When the input enable switch is turned off during operation, the corresponding input

channel will not capture any data (the data value will be displayed as 0).

3.6.5 Work Mode Settings

There are two methods for configuring the operating mode (The effects of these two methods are equivalent.).

® Through Control Panel configuration

®  Set via Flash registers

1) Configuration Panel Configuration

1. Use the Xinje PLC Programming Tool Software version 3.8.0a or later to configure the module; click

[PLC Configuration] — [Module Configuration] in the left-side Engineering Bar to open the

Expansion Module Settings window. For versions of the Xinje PLC Programming Tool Software

prior to 3.8.0a, click [PLC Configuration] — [Expansion Module] in the left-side Engineering Bar to
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perform the configuration.

IEEE Ay PICT - Ladder ) PLCT - Modulecfg |
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2. Select a module from the right-hand module list and drag it to the desired position; alternatively,

double-click a module in the right-hand module list to select it:

/PACT - Ladder ) PLCT - Modulectg | = x| Madule st

& Q w -% Q& 4
| =B ED module
= TL/E-4AD-4-ED
& XL/K-4AD-Y-ED
= L/R-4DA-4-ED
= SL/E-4DA-9-ED
* XL/X-2AD3D4-A-ED
= JL/R-2ADZDA-V-ED
= IL/E-2AD2PT-A-ED
# XL/K-2A02PT-V-ED
# XL/%-2PT2DA-A-ED
' SL/E-2PT2DA-V-ED
=@ Digital input medule
« XL/R-E16X
= XL/E-ESZE
=@ Digital output moduls
= XL/K-E16Y

@ & . =4 Analog input nodule
sl IL/K-E4AD
o TL/T-EBAD-V

nalog cutput neduls
AL/E- 4Dk
= Analog 1/0 nodule
W XL/K-E4AD2DA
«{ Tenperature nedule
w IL/E-R4PTS-P
W XL/E-E4TC-P
ol IL/K-R4PT3-P-E
= veighing module
W XL/K-EL¥T-D
ol TL/E-E2HT-D
o IL/X-E4NT-D
W XL/E-En¥T-NR

3.  Double-click the corresponding module icon to access the module configuration interface, where
you can select the AD filter coefficient and the voltage input mode for the AD channel.

1XL/K-EBAD-V-S [ - ]
= | Modesetecion | | |
enable the template Mot enabled
General Settings
AD Short Circuit/Open Circuit/Overrange Detection Close
S CHO_AD
Filter Coefiicient 0
Input Range 0-10v
= CH1_AD
Filter Coefiicient 0
Input Range 0-10v
= CHzAD
- Filter Coefficient 0
: Input Range 0-10v
CH3_AD
Filter Coefiicient 0
Input Range 0-10v
Double Click SR
Filter Coeficient 0

4. Click " = "to retrieve the default configuration parameters for the extended module.
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5. After completing the parameter configuration for the expansion module, click " " " to write the
set values into the PLC; the changes will take effect only after the PLC is powered off and then
powered on again. Under the Module Configuration Node, mount the configured module, then
double-click it to enter the module parameter configuration interface.

P bl FuRsE

o I

i.Ja] TXUK-ESAD-V-S
gj 4GBOX

The first-Program low-pass filtering method calculates the effective filtered value by
m weighting the current sample value against the previous filtered output value. The filtering
coefficient can be set by the user to a range of 0-254: a lower value results in greater data
stability but may introduce data lag; setting it to 1 provides the strongest filtering effect and
the highest data stability; setting it to 254 yields the weakest filtering effect; the default

setting is 0 (no filtering).

2) Flash Register Configuration

The expansion module's input and output channels operate in voltage mode, with selectable ranges of 05 V,
0-10V, -5-5V, or-10-10 V; these settings are configured via the internal PLC FLASH data register SFD. As

shown below:

Configuration Configuration
Module ID Information Module ID Information
Address Address
#1 SFD350~SFD359 #9 SFD430~SFD439
#2 SFD360~SFD369 #10 SFD440~SFD449
#3 SFD370~SFD379 #11 SFD450~SFD459
#4 SFD380~SFD389 #12 SFD460~SFD469
#5 SFD390~SFD399 #13 SFD470~SFD479
#6 SFD400~SFD409 #14 SFD480~SFD489
#7 SFD410~SFD419 #15 SFD490~SFD499
#8 SFD420~SFD429 #16 SFD500~SFD509

As shown above, each register is configured to set the mode for four channels; each register
consists of 16 bits, and the modes for the four channels are configured sequentially in

groups of four bits, from the lowest to the highest bit position.

3) SFD Bit Definition

Bit7 | Bit6 | Bit5 | Bit4 | Bi3 | B2 | Bitl | Bit0 Explain
Byte0 AD Channel 2; Channel 1 filtering coefficient
Bytel AD Channel 4; Channel 3 filtering coefficient AD filtering
Byte2 AD Channel 6; Channel 5 filtering coefficient coefficient
Byte3 AD Channel 8; Channel 7 filtering coefficient
Byte4 | Bit7 | Bit6 | Bit5 | Bit4 | Bi3 | Bi2 | Bitl | Bit0 | Used to specify
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AD2 ADI the input range of
0000: Voltage 0-10 V 0000: Voltage 0-10 V the AD module;
0001: Voltage 0-5 V 0001: Voltage 05 V the lower 4 bits of
0010: Voltage — 10-10 V 0010: Voltage — 10-10 V Byte4 represent
0011: Voltage —5-5V 0011: Voltage — 5-5V the configuration
Bit7 | Bit6 | BitS | Bi4 | Bid | Biz | Bitl | Bi0 |bits for AD
ADA4 AD3 Channel 1, while
Bytes 0000: Voltage 0-10 V 0000: Voltage 0-10 V the upper 4 bits
0001: Voltage 0-5 V 0001: Voltage 0-5 V represent the
0010: Voltage — 10-10 V 0010: Voltage — 10-10 V configuration bits
0011: Voltage — 5-5V 0011: Voltage — 5-5V for AD Channel
Bit7 | Bit6 | BitS | Bi4 | Bid | Biz | Bitl | Bio |2
AD6 AD5 The lower 4 bits
Bytes | 0000: Voltage 0-10V 0000: Voltage 0-10 V of Byte5
0001: Voltage 0-5 V 0001: Voltage 0-5 V represent  the
0010: Voltage — 10-10 V 0010: Voltage — 10-10 V configuration bits
0011: Voltage — 5-5 V 0011: Voltage — 5-5 V for AD Channel
Bit7 | Bit6 | BitS | Bi4 | Bi3d | Bz | Bitl | Bito | 3:theupper4bits
ADS AD7 represent the
By | 0000: Voltage 010V 0000: Voltage 0-10 V configuration bits
7 1 0001: Voltage 0-5 v 0001: Voltage 0-5 V for AD Channel
0010: Voltage — 10-10 V 0010: Voltage — 10-10 V 4; the lower 4 bits
0011: Voltage — 5-5 V 0011: Voltage — 5-5 V of Byte6
represent the
configuration bits
for AD Channel
5; the upper 4 bits
represent the
configuration bits
for AD Channel
6;
Byte8~ The lower 4 bits
Bytel9 Reserved of Byte7
represent the
configuration bits
for AD Channel
7; the upper 4 bits
represent the
configuration bits
for AD Channel
8.

Example: Set the operating mode for Input Channels 1 and 0 of the first module to 0—10 V; set the operating mode

for Input Channels 3 and 2 to 0—5 V; set the operating mode for Input Channels 5 and 4 to 0—10 V; set the operating
mode for Input Channels 7 and 6 to 05 V; set the filtering coefficient for Channels 0, 1, 2, and 3 to 254; set the

filtering coefficient for Channels 4, 5, 6, and 7 to 100.
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Method 1: You can configure it directly from the Configuration Panel; the configuration procedure is described in
Section 3-6-5-1.

Method 2: Directly set the SFD special register to the following value:

3.6.6

SFD350=FEFEH

Analog-to-Digital Conversion Diagram

SFD351=6464H SFD352=1100H SFD353=1100H

The relationship between the input analog signal and the converted digital signal is shown in the table below:

3.6.7

0-5 V Analog Input

0-10 V Analog Input

+65535 -

ensiq

T

o - 5y

Analog

IOV

Analog

-5~5V Analog Input

-10~10 V Analog Input

-5V g
; —

(0

When the channel enable switch is turned on and the AD current input is open-circuit, the

ID register corresponding to the AD current input displays 0. When the channel enable

switch is turned off, the ID register corresponding to the AD current input also displays 0.

External Dimensions Diagram
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3.6.8 Programming Example

Example:

Read real-time data from eight channels (taking Module 1 as an example)

Program:
SMO
-y | DMOV  IDI0000 DO
1 DMOV  IDI0002 D2 |
———— DMOV IDI0OOM D4 |
————— DMOV IDIO006 D6 [—
——————— DMOV IDI0008 D8 [
————— DMOV  IDI00I0 DIO |
1 DMOV  IDI0012 DI2 |-
1 DMOV  IDI0014 DI4 [—
1 MSET Y10000 Y10007 |—
Explain:

SMO is a normally ON coil that remains in the ON state throughout the PLC operation.

The PLC starts operating and continuously writes the data from Channel 0 of Module #1 into the data
register DO;

Data from Channel 1 is written into Data Register D2;
Data from Channel 2 is written into Data Register D4;
Data from Channel 3 is written into Data Register D6;
Data from Channel 4 is written into Data Register DS§;
Data from Channel 5 is written into Data Register D10;
Data from Channel 6 is written into Data Register D12;
Data from Channel 7 is written into Data Register D14;

Since all channels are in use, enable all channel enable bits.
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4 Analog Output Module

4.1 Analog Output Module Overview

The XL series PLCs can be connected to analog output modules; each PLC supports up to 16 modules and

accommodates four types of current-or voltage-based output modules.

4.1.1 Naming Rule

XL—EODA
® @0 ®

® Series Name XL: XL Series Expansion Modules
Reference Expansion ) )
@ E: Indicates Expansion Module
Module
Number of output
® P 4
channels
@ Analog output DA: Represents analog voltage or current output.
4.1.2 Model List
Model Description

4-channel analog output, supporting both current and
Analog Output | XL-E4DA

voltage modes

4.1.3 General Requirements
Project Specifications
Input Power
DC24V+£10%
Supply Voltage
Service )
i Non-corrosive gases
Environment
Ambient
0°C~60°C
Temperature
Ambient
L 5~95%
Humidity
Install Directly installed on a DIN46277 guide rail (35 mm wide)
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4.2 12-bit analog output module XL-E4DA

This section primarily introduces the specifications of the XL-E4DA module, terminal descriptions, assignment of

input definition codes, operating mode configuration, external connections, analog-to-digital conversion diagram,

and external dimensions diagram.

4.2.1

Module Features and Specifications

Jh

EEobge BseBss

o
A~
O

Module Specifications

4.2.2

exchange with the PLC main unit.

The XL-E4DA analog input/output module converts four digital signals into
analog signals and transmits them to the PLC main unit, enabling real-time data

® 4-channel analog output: supports both voltage output and current

output modes.

® 12-bit high-precision analog output.

® Asaspecialized functional module for the XL series, the XL3/XL3E can
connect up to 10 modules; the XL5/XL5E/XLSN/XL5SH/XLME/
XLH/XSLH can support up to 16 modules; however, the XL1 does not
support the addition of any modules.

Project Voltage Output Current Output
0~5V, 0~10V, -5~5V_ -10~10V 0~20mA, 4~20mA
Analog Output Range
(External load resistor: 2 kQ—-1 MQ) (External load resistance <500 Q)
Digital Input Range 12-bit binary number (0—4095 or-2048-2047)
Resolution Ratio 1/4095 (12Bit)
Overall Accuracy 1%

Conversion Rate

2ms/1 channel

| 2ms/1 channel

Module Power

Supply

DC24V£10%, 150mA

Terminal Specifications

2@
HE

WO S

S
S
S

IS

co Eg
voo| [T |

oo/ LLL| S
o @S
vot ||
Aot
e[S
voz|[T|
r02| L]
3| ®

Name

Function

Terminal L+

External power supply: +24V positive terminal for the module

96




XL Series PLC Expansion Module User Manual Analog Output Module

Name Function
Block M External power supply: 24V negative terminal for the module

Co VOO0, AOO Output Ports

VOO Route 1 DA analog voltage output terminal

AO0 Route 1 DA analog current output terminal
C1 VOI, AO1 Output Terminal

VOl Route 2 DA analog voltage output terminal

AOl Route 2 DA analog current output terminal
C2 VO, AO: output port

VO2 Route 3 DA analog voltage output terminal

AO2 Route 3 DA analog current output terminal
C3 VO3, AO3 Output Port

VO3 Route 4 DA analog voltage output terminal

AO3 Route 4 DA analog current output terminal

Wiring terminal specifications

When wiring a module, its terminals must comply with the following requirements:

®  Wire stripping length: 9 mm,;
® Flexible conductor with tubular bare ends, cross-sectional area 0.25—1.5 mm?;

® Flexible conductor with tubular pre-insulated ends, cross-sectional area: 0.25-0.5 mm?.

423 External Connection

When connecting externally, to avoid interference, please use a shielded cable and perform single-point grounding

of the shield.

1) Single-ended voltage output

EL©

A1 S
S
S

Yal
)

Voo

VU

1
Vo4
vOT

02+
V03—

V00—
V0o+
VO1-
Vo1+
V02—

>

OCH 1CH 2CH 3CH

2) Single-ended current output

97



XL Series PLC Expansion Module User Manual Analog Output Module

;

L+E®
M
pang
S
LS
vo1 ||
ELLS
ELS
vo2|[[ |
#02FIL| S
S
v03@§
HUJDj@Z
S
S
S
S

22
HE}

€6
V0o
€1

+|

A00-—

AO01-
AO1+
A02-
A02+
A03-
AO3+

OCH 1CH 2CH 3CH

The XL-E4DA's current output-side wiring is shown in the figure below:
-
AO_+
R<500Q

C

m No DC24V power supply required for current output!

4.2.4 Input/Output Definition Number Allocation

The XL series analog input modules do not occupy any I/O units; the converted values are directly written
into the PLC registers. The definition numbers for the PLC registers corresponding to each channel are as

follows:

First Expansion Module Register Definition Number

Channel Enable Switch
Channel DA Signal (Each channel can only be used when the
enable bit is set to 1)
0CH QD10000 Y 10000
ICH QD10001 Y 10001
2CH QD10002 Y 10002
3CH QD10003 Y 10003

Second Expansion Module Register Definition Number

Channel Enable Switch
Channel DA Signal (Each channel can only be used when the
enable bit is set to 1)
0CH QD10100 Y10100
1CH QD10101 Y10101
2CH QD10102 Y10102
3CH QD10103 Y10103

Third Expansion Module Register Definition Code

98



XL Series PLC Expansion Module User Manual Analog Output Module

Channel Enable Switch
Channel DA Signal (Each channel can only be used when the
enable bit is set to 1)
0CH QD10200 Y 10200
ICH QD10201 Y 10201
2CH QD10202 Y 10202
3CH QD10203 Y 10203

g

ourth Expansion Module Register Definition Number

Channel Enable Switch

Channel DA Signal (Each channel can only be used when the
enable bit is set to 1)
0CH QD10300 Y 10300
1CH QD10301 Y 10301
2CH QD10302 Y 10302
3CH QD10303 Y 10303

Fifth expansion module register definition number

Channel Enable Switch
Channel DA Signal (Each channel can only be used when the
enable bit is set to 1)
0CH QD10400 Y 10400
ICH QD10401 Y 10401
2CH QD10402 Y 10402
3CH QD10403 Y 10403

w2

ixth expansion module register definition number

Channel Enable Switch

Channel DA Signal (Each channel can only be used when the
enable bit is set to 1)
0CH QD10500 Y 10500
ICH QD10501 Y 10501
2CH QD10502 Y 10502
3CH QD10503 Y 10503
Seventh expansion module register definition number
Channel Enable Switch
Channel DA Signal (Each channel can only be used when the
enable bit is set to 1)
0CH QD10600 Y 10600
ICH QD10601 Y 10601
2CH QD10602 Y 10602
3CH QD10603 Y 10603

Eighth expansion module register definition number

Channel | DA Signal Channel Enable Switch
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(Each channel can only be used when the
enable bit is set to 1)

0CH QD10700 Y10700
ICH QD10701 Y10701
2CH QD10702 Y10702
3CH QD10703 Y10703

Ninth Extended Module Register Definition Number

Channel Enable Switch

Channel DA Signal (Each channel can only be used when the
enable bit is set to 1)
0CH QD10800 Y 11000
1CH QD10801 Y11001
2CH QD10802 Y11002
3CH QD10803 Y 11003

Tenth Extended Module Register Definition Number

Channel Enable Switch

Channel DA Signal (Each channel can only be used when the
enable bit is set to 1)
0CH QD10900 Y11100
ICH QD10901 Y11101
2CH QD10902 Y11102
3CH QD10903 Y11103

o3l

leventh Expansion Module Register Definition Number

Channel Enable Switch

Channel DA Signal (Each channel can only be used when the
enable bit is set to 1)
0CH QDI11000 Y11200
1CH QD11001 Y11201
2CH QD11002 Y11202
3CH QD11003 Y11203

Twelfth Extension Module Register Definition Number

Channel Enable Switch
Channel DA Signal (Each channel can only be used when the
enable bit is set to 1)
0CH QD11100 Y 11300
ICH QD11101 Y 11301
2CH QD11102 Y11302
3CH QD11103 Y 11303

Thirteenth Extended Module Register Definition Code

Channel | DA Signal Channel Enable Switch
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(Each channel can only be used when the
enable bit is set to 1)

0CH QD11200 Y11400
ICH QD11201 Y11401
2CH QD11202 Y11402
3CH QD11203 Y11403

g

ourteenth Extended Module Register Definition Code

Channel Enable Switch

Channel DA Signal (Each channel can only be used when the
enable bit is set to 1)
0CH QDI11300 Y11500
1CH QD11301 Y11501
2CH QD11302 Y11502
3CH QD11303 Y11503

1

ifteenth Extended Module Register Definition Code

Channel Enable Switch

Channel DA Signal (Each channel can only be used when the
enable bit is set to 1)
0CH QD11400 Y 11600
ICH QD11401 Y11601
2CH QD11402 Y 11602
3CH QD11403 Y 11603

Sixteenth Extended Module Register Definition Code

Channel Enable Switch

Channel DA Signal (Each channel can only be used when the
enable bit is set to 1)
0CH QDI11500 Y11700
1CH QD11501 Y11701
2CH QD11502 Y11702
3CH QD11503 Y11703

® Disabling unused channels can increase the input/output scanning speed.
®  When the input enable switch is turned off during operation, the corresponding input

channel will not capture any data (the data value will be displayed as 0).

4.2.5 Work Mode Settings

There are two methods for configuring the operating mode (The effects of these two methods are equivalent.).

® Through Control Panel configuration
®  Set via Flash registers
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1) Configuration Panel Configuration

1. Use the Xinje PLC Programming Tool Software version 3.8.0a or later to configure the module; click
[PLC Configuration] — [Module Configuration] in the left-side Engineering Bar to open the
Expansion Module Settings window. For versions of the Xinje PLC Programming Tool Software

prior to 3.8.0a, click [PLC Configuration] — [Expansion Module] in the left-side Engineering Bar to
perform the configuration.

sject _ : . Ax| ma- L:dde[) PLCT - Modulecfg |
{ o @ SystemLibrary =

4-f@ XJBasicEipScannerData E| g X BB oo &R € wo % O 4
- X
%@ XJBasichotionControlGroupD
& User Library
Function Library
(%) Defaut Library
E] Config Block
B seauence Biock
B Comment Editor
Free Montor
= Data Montor
lidd SetReg int Value
T3 Function Viersion Switch
- 23 PLC Config
[R=RL
=] Password
PLC Serial Port
¥ Ethernet

i.[ Puise

Extracted Modules

; [gj SystemConfig
- [3g PLC Communication
5} Ethemetip
| [W) Epscanner
EpAdapter
W] EwpExplict
L.} ModbusTcp
| [ EtnercatMaster
. pw{ Canopen
[2g Motion controi(H movement)
! Axis configuration
L Axis debug
Bg Axis group configuration
®, CAM
o[ PLC Status
|08 CPU Detail

@
=
e
n
@

)

2. Select a module from the right-hand module list and drag it to the desired position; alternatively,

double-click a module in the right-hand module list to select it:
et | oo — | ¥ vk B-H-E3-B ﬂ:« Qlm ™

€ | /PLCT - Ladder J PLCT - Modulectg |

« X | Module List
uL‘ XBBwo Qo -= 8 & =
3-fe ED “modula
= AL/K-4AD—4-ED

ol XL/K-4AD-V-ED
= ¥L/E-4Di—4-ED
= XL/E-4Da—V-ED
| XL/K-2AD2DA-A-ED
= XL/E-2AD2DA-V-ED
W XL/E-2ADZPT-A-ED
#| XL/E-2ADZPT-¥-ED
s XL/E-2PT2DA-A-ED
' YL/E-2PT2DA-V-ED
(i Digital input modula
= XL/K-E16X
ul XL/R-E32X
S(@ Digital eutput neduls
= XL/K-E16Y

Etracted Module:

l XL/R-E32Y

=+ Digital I/0 module
= XL/K-EGX8Y/EEX/EEY
= AL/K-E16X16Y

=4{f Analog input nodule
W XL/E-E44D
= HL/K-EBAD-V
= KL/E-EBAD-A
 XL/E-E8AD-V-S

. s - " 2 A 7y v = KL/E-EBAD-A-S

=] XL/K-E4AD2DA
4T Tenperaturs module

s XL/K-E4PT3-P

| XL/R-E4TC-P

= {L/K-E4PT3-P-H
=T Yeighing nodule

s XL/E-E1¥T-D

= XL/E-E24T-D

= XL/K-ENT-D

| XL/E-Er¥T-MR

102



XL Series PLC Expansion Module User Manual Analog Output Module

3. Double-click the corresponding module icon to access the module configuration interface and select
the voltage or current output mode for the DA channel.

i

LXK DA | - |
= [Wodoswoain | |
enable the template Mot enabled
CHO_DA
DA1 Output Voltage
Output Range 0-10v
E CHI_DA
DAZ Output Voltage
Output Range 0-10v
= CH2_DA

4. Click " = "to retrieve the default configuration parameters for the extended module.

5. After completing the parameter configuration for the expansion module, click "~ " to write the
set values into the PLC; the changes will take effect only after the PLC is powered off and then
powered on again. Under the Module Configuration Node, mount the configured module, then
double-click it to enter the module parameter configuration interface.

i E ModuleCfg

APl 1:L/K-E4DA
L[ 4GBOX

2) Flash Register Configuration

The expansion module's output channels support two operating modes: voltage and current. The current mode
offers two options — 0-20 mA or 4-20 mA — while the voltage mode includes four options: 0-5 V, 0-10 'V, -5—
5V, or-10-10 V. These settings can be configured using the SFD (Special FLASH Data Register) within the
PLC. See below for details:

. Configuration
Configuration .
Module ID ; Module ID Information
Information Address
Address
#1 SFD350~SFD359 #9 SFD430~SFD439
#2 SFD360~SFD369 #10 SFD440~SFD449
#3 SFD370~SFD379 #11 SFD450~SFD459
#4 SFD380~SFD389 #12 SFD460~SFD469
#5 SFD390~SFD399 #13 SFD470~SFD479
#6 SFD400~SFD409 #14 SFD480~SFD489
#7 SFD410~SFD419 #15 SFD490~SFD499
#8 SFD420~SFD429 #16 SFD500~SFD509

3) SFD Bit Definition

Using the First Module as an example to illustrate the setup method.
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Bit7 | Bit6 | Bit5 | Biw Bi3 | Bi2 | Bitl | Bit0 | Explain
DA2 DA1

Voltage, Current Voltage, Current
000: 0~10V 010: 000: 0~10V 010:
0~20mA 0~20mA

Byte0 001: 0~5V 011: 001: 0~5V 011:

Reserved Reserved
4~20mA 4~20mA
100: -10~10V 100: -10~10V
101: -5~5V 101: -5~5V
DA4 DA3

Voltage, Current Voltage, Current
000: 0~10V  010: 000: 0~10V 010:
0~20mA 0~20mA

Bytel 001: 0~5V 011: 001: 0~5V 011:

Reserved Reserved
4~20mA 4~20mA
100: -10~10V 100: -10~10V
101: -5~5V 101: -5~5V
Byte2~
yte Reserved
Bytel9

Example: Set the operating modes for Channels 3, 2, 1, and 0 to 0-10 V, 0-10 V, 0-20 mA, and 0-20 mA,

respectively.

Method 1: You can configure it directly from the Configuration Panel; the configuration procedure is described in

Section 4-2-5-1 above.

Method 2: Directly set the SFD special register to the following value: SFD350 = 0022H

4.2.6

Analog-to-Digital Conversion Diagram

The relationship between the output digital signal and its corresponding analog signal data is shown in the table

below:

1) Analog-to-Digital Voltage Conversion Diagram

| 0-5 V analog voltage output

0-10 V analog voltage output
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()]
<
—

Ov|-mm ;

Sopeu
feuy

0 - +4095 0 . +4095

Digital Digital
-5~5V analog voltage output -10~10 V analog current output
SV 1 1OVT]-y 1
ﬂ ‘ ﬂ ‘
-2048 B ! -2048 ) i
; pigil ~ T2047 ; pigil ~ T2047
S -5v A -10v
2) Analog-to-Digital Current Conversion Diagram
0—20 mA analog current output 4-20 mA analog current output
DOmAL--orerer e ; 20AT e ;
> i g |
£ | ®
b= i
; 4mA
Digital Digital

m When the input data exceeds K4095, the output analog data from the D/A converter
remains constant at 5V, 10 V, or 20 mA.

4.2.7 External Dimensions Diagram
15.0 70.0 25.0
— = 5.1

_4] D - XL-E4DA :m_‘
B[]
W
S
co %8
WIS
Lo O aod[IL] S
o of ||
—| LO)| Vol [IT| S
: S Am@@‘
2 [[I]S
vo2| [T
02| [T S
vcuaa %8

403 1% ]
S
S
e

S L R

I = .
(Unit:mm)
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4.2.8 Programming Example

Example:

Real-time writing of data to four channels (taking the first module as an example).

Program:
SMO
—} MOV DI0 QD10000 —
MOV DIl QD10001 |
—{ MOV D12 QD10002 F
—{ MOV DI3 QD10003 F
MSET Y10000 Y10003 |
Explain:

SMO is a normally ON coil that remains in the ON state throughout the PLC operation.
Write data from data register D10 to output channel 0;

Write data from data register D11 to Output Channel 1;

Write data from data register D12 to Output Channel 2;

Write data from data register D13 to Output Channel 3.

Since all channels are in use, enable bits for all channels should be set to high.
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5 Analog Input/Output Module

5.1 Analog Input/Output Module Overview

The XL series PLCs can be connected to analog input/output modules; each PLC supports up to 16 modules and

accommodates 4 analog input and 2 analog output modules.

5.1.1 Naming Rule

XL—EOAD ODA
® @60 @ ® ©

® Series Name XL: XL Series Expansion Modules
Reference Expansion ) )

@ E: Indicates Expansion Module
Module

® Number of input channels 4

@ Analog signal type AD: Represents Analog Input
Number of output

® P 2
channels

® Analog signal type DA: Represents analog output

5.1.2 Model List

Model Description
Anal 4-channel analog input and 2-channel analog
nalo
g XL-E4AD2DA | output; supports both current and voltage
Input/Output
measurement modes.
5.13 General Requirements
Project Specifications
Input Power
DC24V+10%
Supply Voltage
Service )
. Non-corrosive gases
Environment
Ambient
0°C~60°C
Temperature
Ambient
L 5~95%
Humidity
Install Directly installed on a DIN46277 guide rail (35 mm wide)
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5.2 Analog Input/Output Module XL-E4AD2DA

5.2.1 Module Features and Specifications

XL-E4AD2DA

HE

The XL-E4AD2DA analog input/output module converts four analog input signals

!

into digital values and two digital signals into analog signals, then transmits these

oo
Vi
Al

signals to the PLC main unit and enables real-time data exchange with the PLC main

unit.
o

Vi

ZIRIZIZI22ZIZ 2
oleooeeo0022

e

|eeeceocac
d]
e 6 0 o

4-channel analog input: supports both voltage and current input modes.

Al
©2
Vi
Al
oo
vor
o
o
o
01

14-bit high-precision analog input channels.

2-channel, 12-bit analog output.

TEEEEEEREH

As an expansion module for the XL series, the XL3/XL3E can connect up
to 10 modules; the XL5/XL5E/XL5SN/XL5SH/XLME/XLH can support up

to 16 modules; however, the XL1 does not support expansion modules.

(m
o

Module Specifications

Dl Read Analogue Input Analog Output
rojec
! Voltage Input Current Input Voltage Output Current Output
0~5V. 0~10V 0~20mA
Analog Input
Range -5~5V. - 4~20mA
10~10V -20~20mA
Maximum Input
DC=£15V -40~40mA -
Range
0~5V. 0~10V
0~20mA,
Analog Output -5~5V, -10~10V | 4~20mA
Range (External load
(External load .
. resistance
resistor: 2 kQ—1
<500 Q)
MQ)
Digital Input
- 04095 or-2048-2047
Range
Digital Output
0-16383 or-8192-8191 -
Range
Resolution Ratio | 1/16383 (14Bit) 1/4095 (12Bit)
Overall
+1%
Accuracy
Conversion Rate | 2ms/1 channel | 2ms/1 channel
Module Power
DC24V+10%, 150mA
Supply
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52.2 Terminal Specifications

Q00D | 2 ]

\%X%%%) |\%2 %2 %27 %27/8%2%
G R

—

o =T X o

vigl [ ©
voo| [T
o |I|©

Name Function
L+ External power supply: +24V positive terminal for the module
M External power supply: 24V negative terminal for the module
Co VI0, AIO Input Port
VIO Route 1 AD analog voltage input terminal
AlO Route 1 AD analog current input terminal
Cl VII1, All Input Port
VI1 AD Analog Voltage Input Terminal (Channel 2)
All Route 2 AD analog current input terminal
C2 VI2, AI2 Input Port
Terminal | VI2 Route 3 AD analog voltage input terminal
Block Al2 Route 3 AD analog current input terminal
C3 VI3, AI3 Input Port
VI3 Channel 4 AD analog voltage input terminal
Al3 Channel 4 AD analog current input terminal
Co VOO0, AOO Output Ports
VOO Route 1 DA analog voltage output terminal
AO0 Route 1 DA analog current output terminal
C1 VOI1, AO1 Output Terminal
VOl Route 2 DA analog voltage output terminal
AOl Route 2 DA analog current output terminal

Wiring terminal specifications

When wiring a module, its terminals must comply with the following requirements:

®  Wire stripping length: 9 mm;
® Flexible conductor with tubular bare ends, cross-sectional area 0.25—1.5 mm?;
® Flexible conductor with tubular pre-insulated ends, cross-sectional area: 0.25-0.5 mm?.

5.2.3 External Connection

When connecting externally, to avoid interference, please use a shielded cable and perform single-point
grounding of the shield.
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1) Single-ended voltage input

<<<<<<<

C1
o [T S

T T oY ¥ a2 9 o

Voo-
Voo+
Vo1-
Vo1+

o
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T

3) Single-ended current input

Qoo \N\C DD D
FEI T

OOOOOOO

| B —

Vi1

™|
<C|

Al1
Al1
Al2-
Al2
Al3

o (=)
<| <|

OCH 1CH 2CH 3CH

The current input-side wiring for the XL-E4AD2DA is shown in the figure below:

4) Single-ended current output
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m No DC24V power supply required for current output!

52.4

Input/Output Definition Number Allocation

The XL series analog input modules do not occupy any I/O units; the converted values are directly written into the

PLC registers. The definition numbers for the PLC registers corresponding to each channel are as follows:

First Expansion Module Register Definition Number

72]

. Channel Enable Switch
. Register Channel Alarm Flag
Signal | Channel (Each channel can only be used when .
Address o Bit
the enable bit is set to 1)
0CH ID10000 Y 10000 X10000
AD 1CH ID10001 Y 10001 X10001
Signal 2CH 1D10002 Y 10002 X10002
3CH ID10003 Y 10003 X10003
DA 0CH QD10000 Y 10004 —
Signal 1CH QD10001 Y10005 —
econd Expansion Module Register Definition Number
. Channel Enable Switch
. Register Channel Alarm Flag
Signal | Channel (Each channel can only be used when .
Address . Bit
the enable bit is set to 1)
0CH ID10100 Y10100 X10100
AD 1CH ID10101 Y10101 X10101
Signal 2CH ID10102 Y10102 X10102
3CH ID10103 Y10103 X10103
DA 0CH QD10100 Y10104 —
Signal 1CH QD10101 Y10105 —
Third Expansion Module Register Definition Code
. Channel Enable Switch
. Register Channel Alarm Flag
Signal | Channel (Each channel can only be used when .
Address o Bit
the enable bit is set to 1)
AD 0CH 1D10200 Y 10200 X10200
Signal 1CH 1D10201 Y10201 X10201
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g
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72]

2CH 1D10202 Y 10202 X10202
3CH 1D10203 Y10203 X10203
DA 0CH QD10200 Y10204 —
Signal ICH QD10201 Y10205 —
ourth Expansion Module Register Definition Number
. Channel Enable Switch
. Register Channel Alarm Flag
Signal | Channel (Each channel can only be used when .
Address . Bit
the enable bit is set to 1)
0CH 1ID10300 Y10300 X10300
AD 1CH 1D10301 Y 10301 X10301
Signal 2CH 1D10302 Y 10302 X10302
3CH 1ID10303 Y 10303 X10303
DA 0CH QD10300 Y 10304 —
Signal 1CH QD10301 Y 10305 —
ifth expansion module register definition number
. Channel Enable Switch
. Register Channel Alarm Flag
Signal | Channel (Each channel can only be used when .
Address . Bit
the enable bit is set to 1)
0CH 1D10400 Y 10400 X10400
AD 1CH ID10401 Y10401 X10401
Signal 2CH ID10402 Y 10402 X10402
3CH 1ID10403 Y10403 X10403
DA 0CH QD10400 Y 10404 —
Signal 1CH QD10401 Y 10405 —
ixth expansion module register definition number
. Channel Enable Switch
. Register Channel Alarm Flag
Signal | Channel (Each channel can only be used when .
Address o Bit
the enable bit is set to 1)
0CH 1ID10500 Y 10500 X10500
AD 1CH ID10501 Y 10501 X10501
Signal 2CH 1ID10502 Y 10502 X10502
3CH ID10503 Y10503 X10503
DA 0CH QD10500 Y10504 —
Signal ICH QD10501 Y10505 —
eventh expansion module register definition number
. Channel Enable Switch
. Register Channel Alarm Flag
Signal | Channel (Each channel can only be used when .
Address . Bit
the enable bit is set to 1)
0CH ID10600 Y10600 X10600
AD 1CH ID10601 Y 10601 X10601
Signal 2CH 1D10602 Y 10602 X10602
3CH ID10603 Y 10603 X10603
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DA 0CH QD10600 Y 10604 —
Signal ICH QD10601 Y10605 —
Eighth expansion module register definition number
. Channel Enable Switch
. Register Channel Alarm Flag
Signal | Channel (Each channel can only be used when .
Address . Bit
the enable bit is set to 1)
0CH ID10700 Y10700 X10700
AD 1CH ID10701 Y10701 X10701
Signal 2CH ID10702 Y10702 X10702
3CH ID10703 Y 10703 X10703
DA 0CH QD10700 Y 10704 —
Signal 1CH QD10701 Y 10705 —

Ninth Extended Module Register Definition Number

. Channel Enable Switch
. Register Channel Alarm Flag
Signal | Channel (Each channel can only be used when .
Address o Bit
the enable bit is set to 1)
0CH ID10800 Y11000 X11000
AD 1CH 1ID10801 Y11001 X11001
Signal 2CH ID10802 Y 11002 X11002
3CH ID10803 Y 11003 X11003
DA 0CH QD10800 Y 11004 —
Signal 1CH QD10801 Y11005 —

Tenth Extended Module Register Definition Number

Channel Enable Switch

. Register Channel Alarm Flag
Signal | Channel (Each channel can only be used when .
Address o Bit
the enable bit is set to 1)
0CH 1D10900 Y11100 X11100
AD 1ICH 1D10901 Y11101 X11101
Signal 2CH 1D10902 Y11102 X11102
3CH 1ID10903 Y11103 X11103
DA 0CH QD10900 Y11104 —
Signal ICH QD10901 Y11105 —
Eleventh Expansion Module Register Definition Number
. Channel Enable Switch
. Register Channel Alarm Flag
Signal | Channel (Each channel can only be used when .
Address . Bit
the enable bit is set to 1)
0CH ID11000 Y11200 X11200
AD 1CH ID11001 Y11201 X11201
Signal 2CH ID11002 Y 11202 X11202
3CH ID11003 Y11203 X11203
DA 0CH QD11000 Y11204 —

Signal 1CH QD11001 Y11205 —
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Twelfth Extension Module Register Definition Number

Channel Enable Switch

. Register Channel Alarm Flag
Signal | Channel (Each channel can only be used when .
Address o Bit
the enable bit is set to 1)
0CH ID11100 Y11300 X11300
AD 1CH ID11101 Y11301 X11301
Signal 2CH ID11102 Y11302 X11302
3CH ID11103 Y11303 X11303
DA 0CH QD11100 Y11304 —
Signal ICH QDI11101 Y11305 —

Thirteenth Extended Module Register Definition Code

. Channel Enable Switch
. Register Channel Alarm Flag
Signal | Channel (Each channel can only be used when .
Address o Bit
the enable bit is set to 1)
0CH ID11200 Y 11400 X11400
AD 1CH ID11201 Y 11401 X11401
Signal 2CH ID11202 Y 11402 X11402
3CH ID11203 Y11403 X11403
DA 0CH QD11200 Y 11404 —
Signal ICH QDI11201 Y11405 —
Fourteenth Extended Module Register Definition Code
. Channel Enable Switch
. Register Channel Alarm Flag
Signal | Channel (Each channel can only be used when .
Address . Bit
the enable bit is set to 1)
0CH ID11300 Y11500 X11500
AD 1CH ID11301 Y 11501 X11501
Signal 2CH ID11302 Y11502 X11502
3CH ID11303 Y11503 X11503
DA 0CH QD11300 Y 11504 —
Signal 1CH QD11301 Y11505 —
Fifteenth Extended Module Register Definition Code
. Channel Enable Switch
. Register Channel Alarm Flag
Signal | Channel (Each channel can only be used when .
Address o Bit
the enable bit is set to 1)
0CH ID11400 Y11600 X11600
AD 1CH ID11401 Y11601 X11601
Signal 2CH ID11402 Y 11602 X11602
3CH 1ID11403 Y11603 X11603
DA 0CH QD11400 Y 11604 —
Signal ICH QDI11401 Y11605 —

Sixteenth Extended Module Register Definition Code
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. Channel Enable Switch
. Register Channel Alarm Flag
Signal | Channel (Each channel can only be used when .
Address o Bit
the enable bit is set to 1)
0CH ID11500 Y11700 X11700
AD 1CH ID11501 Y11701 X11701
Signal 2CH ID11502 Y11702 X11702
3CH ID11503 Y11703 X11703
DA 0CH QD11500 Y 11704 —
Signal ICH QDI11501 Y11705 —

® Disabling unused channels can increase the input/output scanning speed.

m ®  When the input enable switch is turned off during operation, the corresponding input
channel will not capture any data (the data value will be displayed as 0).

® When the output enable switch is turned off during operation, the corresponding

output channel retains its original output state.

5.2.5 Work Mode Settings

There are two methods for configuring the operating mode (The effects of these two methods are equivalent.):

® Through Control Panel configuration
®  Set via Flash registers

1) Configuration Panel Configuration

1. Use the Xinje PLC Programming Tool Software version 3.8.0a or later to configure the module; click
[PLC Configuration] — [Module Configuration] in the left-side Engineering Bar to open the
Expansion Module Settings window. For versions of the Xinje PLC Programming Tool Software
prior to 3.8.0a, click [PLC Configuration] — [Expansion Module] in the left-side Engineering Bar to
perform the configuration.
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Extracted Modules

Jig SetReq int Vaue

1) Function Version Swich
=33 PLC Config
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i [ Password
| ) PLC Serial Port
W] Etnernet
[] Pulse

1 [
B 4GBOX
i} weox
{G) SystemConfig
4.3 PLC Communicaton
=] Etnemetp
EpScanner
¥ Epadapter
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5 ModbusTcp
[3f Ethercatilaster
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2.

3.

Select a module from the right-hand module list and drag it to the desired position; alternatively,
double-click a module in the right-hand module list to select it:

% XL/E-4DA-A-ED

#l XL/K-4DA-V-ED

= L/E-24D2D4-4-ED
% ¥L/E-2AD2DA-V-ED
a XL/E-2ADZPT-A-ED
al XL/E-24D2PT-V-ED
= AL/E-2PT2DA-A-ED
% XL/K-2ZPT2DA-V-ED

=@ Digital input module

a| XL/K-E16X

Extracted N

W XL/E-E32K
=3 Digital output module
al IL/E-E16Y
u| XL/E-E32Y
=i Digital I/0 module
al XL/E-EBX8Y/ESX/EBY
= XL/E-E16X16Y
(4 Analog input module
a XL/E-E44D
= XL/E-EBAD-V
~[a XL/E-EBAD-4
a| XL/K-EBAD-Y-S
S . s 3 % o 3 s " 5 5 u KL/E-EBAD-A-S
=3 Analog output module
-1 KL/K-E4D4

PEFTTIrE N
XL/K-E4FT3-P

a| XL/E-E4TC-P

u XEL/E-E4PT3-P-H
=[] ¥eighing nodule

= XL/E-E1¥T-D

u| XL/E-E2WT-D

= XL/K-EHT-D

u XL/E-EnWT-HR

Double-click the corresponding module icon to access the module configuration interface, where
you can select the AD filter coefficient and the voltage or current output mode for the AD/DA channel.

1:XL/K-E4AD2DA n
(= | Mososooctionr | | ]
ADChannelenable the template Not enabled
DAChannelenable the template Mot enabled
= General Settings
AD Short Circuit/Open Circuit/Overrange Detection Close
5 CHO_AD
Filter Coefficient 0
= AD1 Input Voltage
Input Range 0-10v
E  CH1_AD
Filter Coefficient 0
y AD2 Input Voltage
Double Click Input Range 0-10v
= CH? AD

- a

Click " = " to retrieve the default configuration parameters for the extended module.

— " to write the

After completing the parameter configuration for the expansion module, click "
set values into the PLC; the changes will take effect only after the PLC is powered off and then
powered on again. Under the Module Configuration Node, mount the configured module, then

double-click it to enter the module parameter configuration interface.

1:XL/K-E4ADZDA

" 4GBOX

The first-Program low-pass filtering method calculates the effective filtered value by
weighting the current sample value against the previous filtered output value; the filtering
coefficient is set by the user between 0 and 254 — a smaller value results in more stable data
but may introduce data lag; therefore, when the coefficient is set to 1, the filtering effect is
strongest and the data is most stable; when the coefficient is set to 254, the filtering effect

is weakest; the default value is 0 (no filtering).
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2) Flash Register Configuration

The expansion module's input and output channels support two operating modes: voltage and current. The

current range options include 0-20 mA, 4-20 mA, and —20-20 mA; the voltage range options include 0—
5V,0-10V, -5-5V, and —10-10 V. These settings are configured using the SFD (Special FLASH Data

Register) within the PLC. As shown below:

Configuration Configuration
Module ID ) Module ID .
Information Address Information Address
#1 SFD350~SFD359 #9 SFD430~SFD439
#2 SFD360~SFD369 #10 SFD440~SFD449
#3 SFD370~SFD379 #11 SFD450~SFD459
#4 SFD380~SFD389 #12 SFD460~SFD469
#5 SFD390~SFD399 #13 SFD470~SFD479
#6 SFD400~SFD409 #14 SFD480~SFD489
#7 SFD410~SFD419 #15 SFD490~SFD499
#8 SFD420~SFD429 #16 SFD500~SFD509

(0

groups of four bits, from the lowest to the highest bit position.

As shown above, each register is configured to set the mode for four channels; each register

consists of 16 bits, and the modes for the four channels are configured sequentially in

3) SFD Bit Definition

Using the First Module as an example to illustrate the setup method.

Bit7 |Bit6 | BitS | Bit4 | Bi3 | Bi2 | Bitl | Bit0 Explain
Byte0 AD Channel 1, Channel 2 Filter Coefficient AD filtering
Bytel AD Channel 3, Channel 4 filtering coefficient coefficient
Bit7 |Bit6| BitS | Bi4 | Bi3 | Bi2 | Bitl | Bit0 |Used to specify AD
AD2 ADI1 and DA.
Reserved Reserved Module input range:
000: 0~10V 000: 0~10V .
The lower 4 bits of
001: 0-5V 001: 0-5V Byte2 represent the
T C AD value.
The high 4 bits of the
100: -10~10V 100: -10~10V
Channel 1
Byte2 . .
configuration bits
101: -5~5V 101: -5~5V
correspond to the AD
Channel 2
010: 0~20mA 010: 0~20mA . .
configuration bits.
The low 4 bits of
011: 4~20mA 011: 4~20mA
Byte3 correspond to
The AD Channel 3
110: -20~20mA 110: -20~20mA . .
configuration bits: the
Byte3 | Bit7 |Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 |upper 4 bits
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Explain

Bit7 |Bit6| Bit5 | Bit4 | Bit3 | Bi2 | Bitl | Bit0
AD4 AD3
Reserved Reserved
000: 0~10V 000: 0~10V
001: 0~5V 001: 0~5V
100: -10~10V 100: -10~10V
101: -5~5V 101: -5~5V
010: 0~20mA 010: 0~20mA
011: 4~20mA 011: 4~20mA
110: -20~20mA 110: -20~20mA
Bit7 |Bit6 | BitS | Bit4 | Bi3 | Bi2 | Bitl | Bit0
DA2 DAL
Reserved Reserved
000: 0~10V 000: 0~10V
001: 0~5V 001: 0~5V
Byte4 100: -10~10V 100: -10~10V
101: -5~5V 101: -5~5V
010: 0~20mA 010: 0~20mA
011: 4~20mA 011: 4~20mA
Byte5~
yte Reserved
Bytel9

correspond to the AD
Channel 4
configuration bits; the
lower 4 bits of Byte4.
The wupper 4 bits
represent the
configuration bits for
DA Channel 1; the

remaining bits
represent the
configuration bits for
DA Channel 2.

Example: Set the operating modes for Channels 3, 2, 1, and 0 of the first module to 0-20 mA, 4-20 mA, 0-10V,
and 0-5 'V, respectively; set the filtering coefficients for Channels 1 and 2 to 254; set the filtering coefficients for
Channels 3 and 4 to 100; set the operating modes for Channels 1 and 0 at the output to 0—10 V and 0-20 mA,

respectively.

Method 1: You can configure it directly from the Configuration Panel; the configuration procedure is as described

above.

Method 2: Directly set the SFD special register to the following value:

SFD350=64FEH SFD351=2301H SFD352=0002H
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5.2.6 Analog-to-Digital Conversion Diagram

1) The relationship between the input analog signal and the converted digital signal

® Analog Voltage Input-to-ADC Conversion Diagram

0-5 V Analog Input 0-10 V Analog Input

-

IOV

—>
Analog Analog
-5~5V Analog Input -10~10 V Analog Input

+819 1 :

0 Analog +5V

] -8192

® Analog current input-to-ADC conversion diagram

0—-20 Ma Analog Input 4-20 Ma Analog Input
+16383 | +16383
= o
E ®©:
— % 3
Ao~ 20MA 0 4mA - 20mA

-20~20 Ma Analog Input

2) The relationship between the digital output and its corresponding analog data

® Analog Voltage Output-to-Digital Conversion Diagram
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0-5 V Analog Output 0-10 V Analog Output

Ov

()]
<
p—

ojeu
feuy

0 . +4095 0 5 +4095

Digital Digital
-5~5V Analog Output -10~10 V Analog Output
SV 3 10V J
2048 i 2048 % i
| Digital | +2047 Digital | 72047
o -Sv -10v

® Analog current output-to-ADC conversion diagram

0-20 Ma Analog Output 4-20 Ma Analog Output
20mA } 20mA

Soreu
[euy
Soreuy
E—

0 > +4095 0 > +4095
Digital Digital

®  When the channel enable switch is turned on and the AD voltage input is open-circuit,
m the corresponding ID register displays the value 16383; when the AD current input is
open-circuit, the corresponding ID register displays the value 0. When the channel
enable switch is turned off, the ID register corresponding to the AD voltage/current
input displays the value 0.
®  When the input data exceeds K4095, the analog output data from the DA conversion
remains constant at 5V, 10 V, or 20 mA.
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5.2.7 External Dimensions Diagram
15.0 70.0 25.0 5.1
—is

_L] :I - )(L’EM\DZDAﬂ
TS |
vOOS
|l
VIO S
iy
LO O i %@
of A
=38 " i%g
—— s
|| S
viz[[] S
wIIS

S ]
200 LS
o [S
s

— 0 L U .
- F (Unit: mm)
5.2.8 Programming Example
Example:

A pressure sensor's output signal needs to be acquired (Pressure sensor performance parameters: detection
pressure range 0 MPa—10 MPa; output analog signal: 4-20 mA); simultaneously, a 0 V—10 V voltage signal

must be sent to the frequency converter.

Analyse:

Since the pressure sensor's measurement range is 0 MPa—10 MPa, corresponding to an analog output of 4-20
mA, and the digital output range converted by the expansion module via analog-to-digital conversion is 0—
16,383, we can bypass the intermediate analog conversion step (420 mA) and directly map the pressure
measurement range of 0 MPa—10 MPa to the digital output range of 0—16,383; the corresponding relationship
is shown in the figure below. The value 10 MPa / 16,384 = 0.0006103515 represents the pressure value
corresponding to each digital unit captured by the expansion module; therefore, by multiplying the real-time
digital value read from the expansion module's ID register by 0.0006103515, the current pressure measured
by the sensor can be calculated. For example, if the digital value read from the ID register is 4,096, the
corresponding pressure is 2.5 MPa.
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\
Anal L
N
I' '
+16383 [ N
/ \
/ \
7 R
= \
\
[
0 4mA —— 20mA [
Analog |
/
/
/
oMp y
/
o1 /
0 .

0 %Digital 16383

Similarly, the digitally set range of 0—4095 in the QD expansion module register corresponds to a voltage
output signal ranging from 0 V to 10 V. The value 10 V/4096 = 0.0024414 indicates the voltage value
corresponding to each digitally set value in the QD expansion module register; for example, to output a
voltage of 3 V, calculate 3 V / 0.0024414 = 1229, and then send this computed digital value to the

corresponding QD register.

m Please use floating-point arithmetic for calculations; otherwise, the calculation accuracy

may be affected, or the calculation may even fail!

Program:
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SMO ‘
- | EDIV. K10 KI6384 DO P
0.0006103516
—{ FLT IDI10000 D2 F
4096 4096
—{ EMUL DO D2 D4 F
0.0006103516 4096 2.5
% EDIV K10 K4096 D10 %
0.002441406
{ EDIV HDO D10 DI4 %
3 0.002441406 122
*{ INT DI4 DI6 F
122.8 1229
—{ MOV  DI6 QDI10000 }
1229 1229
Explain:

® SMO is a normally ON coil that remains in the ON state throughout the PLC operation.

® When the PLC is activated, the analog signal acquisition first calculates the pressure value corresponding
to each digital value of 1 collected by the expansion module; then, the digital value (integer type) acquired
from the ID10000 register is converted into a floating-point number. Therefore, the current real-time
pressure value can be determined simply by multiplying the real-time value acquired from the ID10000
register of the expansion module by the pressure value corresponding to each digital value of 1 collected
by that expansion module.

® Similarly, for an analog output, first calculate the voltage value corresponding to each digital value of 1
acquired by the expansion module; then, divide the set target voltage value by the voltage value
corresponding to each digital value of 1 acquired by the expansion module to obtain the digital value (a
floating-point number) that needs to be set. Since the QD10000 register can only store integers, the
resulting floating-point digital value must be converted into an integer before being transmitted to the
QD10000 register.
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6 Temperature Control Module

6.1 Temperature Control Module Overview

The XL series temperature control module supports four-channel thermocouple or four-channel RTD temperature

signal inputs.

6.1.1 Naming Rule

XL—EOLIL]—P —H

o ®©6 @ ® ©®

® Series Name XL: XL Series Expansion Modules
® Reference Expansion ) )

Module E: Indicates Expansion Module
® Number of temperature4

control circuits
@ Temperature sensor type ~ TC: denotes a thermo couple sensor

PT3: Indicates a three-wire thermal resistance sensor

® PID Control P: Indicates support for PID control
® Is isolation required? None: Non-isolated handling

H: Independent channel isolation for enhanced

interference resistance

6.1.2 Model List

Model Description

4-channel thermo couple temperature control with
XL-E4TC-P o . .
built-in PID regulation and auto-tuning support

4-channel RTD temperature control with built-in PID
Temperature | XL-E4PT3-P . . »
regulation and self-tuning capability

Control . o
4-channel RTD temperature control with built-in PID
XL-E4PT3-P-H | regulation, supports automatic tuning, and features a
fully isolated channel design.
6.1.3 General Requirements
| Project | Specifications
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Input Power
DC24V+10%
Supply Voltage
Service )
. Non-corrosive gases
Environment
Ambient
0°C~60°C
Temperature
Ambient
L 5~95%
Humidity
Install Directly installed on a DIN46277 guide rail (35 mm wide)

6.2 Thermocouple Temperature Control Module XL-E4TC-P

This section primarily introduces the specifications of the XL-E4TC-P module, relevant thermocouple knowledge,

terminal pin outs, data address mapping, operating workflow and principles, read/write data commands, as well as

relevant programming examples.

6.2.1

Module Features and Specifications

Module Specifications

The XL-E4TC-P Temperature PID Control Module processes four-point thermo

couple temperature signals and transmits them to the PLC main unit.

® Therm couple temperature sensor — uses analog input.

® 4-channel input, 4-channel output, 4 independent PID parameters, with

auto-tuning functionality supported.

® Integrated cold-end compensation circuit.

Resolution accuracy: 0.1°C.

® As specialized functional modules for the XL series, the XL3/XL3E
series PLCs can connect up to 10 modules; the XL5/XLSE/XL5N/
XLSH/XLME/XLH series support up to 16 modules; however, the XL1

series does not support additional modules.

Project Content

Analog Input Signal | Type K, S, E, N, B, T, J, R thermocouples

Type K | -200.0°C ~ 1300.0°C

Type S -50.0°C ~ 1700.0°C
Temperature

Type E -200.0°C ~ 1000.0°C
Measurement Range

Type N | -200.0°C ~ 1300.0°C

Type B 250.0°C ~ 1700.0°C
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6.2.2

Project Content

Type T -200.0°C ~ 400.0°C

TypeJ -200.0°C ~ 1200.0°C

Type R -50.0°C ~ 1700.0°C

Digital Output 0-Maximum temperature measurement value x 10 (e.g., for Type K
Range thermocouples, the digital output range is 0—13,000)

Resolution Ratio 0.1°C

Overall Accuracy +1% (relative maximum value)

Conversion Rate 420ms/4 channel

Module Power

DC24V+£10%, 50mA
Supply

When the module is in an abnormal state, the ID1xxxx register will display a corresponding abnormality

value; even if line break detection is disabled in the module configuration, an abnormality value will still

be displayed. The abnormality values for different types of alarms are as follows:

When the 24 V power supply is disconnected, the data for all channels is-2.

The thermo couple temperature control module: when no sensor is connected, its channel data is-1.
When the sensor signal falls below the lower limit of the measurement range, the channel data
represents the minimum value within the digital output range for the selected sensor type.

When the sensor signal exceeds the upper limit of the measurement range, the channel data represents
the maximum value within the digital output range for the selected sensor type.

When both sensor line breakage and 24V power supply line breakage occur simultaneously, an
abnormality indicator (-2) indicating a 24V power supply line breakage is displayed.

m Negative temperature detection feature — supported only on temperature modules with

firmware version V5 or later.

Terminal Specifications

©
B

-

T+ [ 11|
100 [T
o+ [
- [
12+ [T ]|
- [T
T3+ [ 11|
- [T

Qoo
S

—
>

Terminal Block Function
Power L+ External power supply: +24V positive terminal for the module
Terminal | M External power supply: 24V negative terminal for the module

o TCO0+ | CHO thermocouple positive input terminal

TCO- CHO thermocouple negative input terminal

CHI1 TC1+ | CHI thermocouple positive input terminal
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TCI- CHI1 thermocouple negative input terminal
T TC2+ | CH2 thermocouple positive input terminal

TC2- CH2 thermocouple negative input terminal
T TC3+ | CH3 thermocouple — Positive input terminal

TC3- CH3 thermocouple negative input terminal
Output COMO | CHO—CH3 common output terminal
Terminal | YO~Y3 | CHO—CH3 output terminal

Wiring terminal specifications

When wiring a module, its terminals must comply with the following requirements:

®  Wire stripping length: 9 mm;

Flexible conductor with tubular bare ends, cross-sectional area 0.25-1.5 mm?;

® Flexible conductor with tubular pre-insulated ends, cross-sectional area: 0.25-0.5 mm?.
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6.2.3 Input/Output Wiring Example

XL-E4TC-P —
+ —
L+
IT[ Control Target
Filtering] TCO+
Circuit TCO- Q [] >TC
“iltering TC1+ Heater
Internal | | e
ot TC|1— [Im
iltering TC2+
gy T2 AC Power A
iltering TC3+
Circuit TC3- ~ QUTRUT ~=
Solid-state
Relay S S R
5~ 30¥ IC + _
—
EK COM | |
b 4
|
i (Y0}
b 4
EN i =
Optocoup I_YE
ler Drive J??
Cireuit §|( —
73
Ek ¥
|
\"|<_ [
[ Y3]

®  Output terminal: Transistor-output terminal; please use a smooth DC 5V-30V power supply.

® Circuit insulation: The internal circuits of the programmable logic controller and the output
transistors are optically isolated using optical couplers; additionally, each individual module is
isolated from the others.

® Response time: The time from the programmable logic controller driving (or breaking) the opto
coupler to the transistor turning on/off shall not exceed 0.2 ms.

®  Output current: To limit temperature rise, a maximum output load of 50 mA is supported.

® Open-circuit leakage current: below 0.1 mA.
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6.2.4

m °

When connecting an external 24V power supply, please use the 24V power supply
built into the PLC unit to avoid interference.

The housing of the device where the temperature sensor is installed must be grounded.
To prevent interference, the temperature sensor should be connected using a shielded
cable with the shield grounded at a single point.

When the "Cold-End Compensation Method Selection" is set to "Internal
Compensation," the thermo couple's cold end is located at a terminal block on the
module; in this case, an extension cable made of the same material or a dedicated
compensation cable must be used for extension; otherwise, the measurement accuracy
will be affected.

IO address allocation and read/write operations

1) Input/Output Definition Number Allocation

The XL series analog input modules do not occupy any I/O units; the converted values are directly written into

the PLC registers. The definition numbers for the PLC registers corresponding to each channel are as follows:

Relevant Explain
Parameter Module ID CHO CHI1 CH2 CH3
Module 1 ID10000 ID10001 ID10002 ID10003
T‘?mlferature Module 2 ID10100 ID10101 ID10102 ID10103
Display ID1xx00 ID1xx01 ID1xx02 ID1xx03
(Unit: 0.1°C)
Module 16 ID11500 ID11501 ID11502 ID11503
Module 1 Y 10000 Y 10001 Y 10002 Y 10003
Module 2 Y10100 Y10101 Y10102 Y10103
....... Y1xx00 Y1xx01 Y1xx02 Y1xx03
Module 16 Y11700 Y11701 Y11702 Y11703
PID Enable When the "Y Function Selection" is set to "Immediate Output,"” Y0-Y3 serve as
Signal (0: standard digital output terminals; the Y10000-Y 10003 (using Module #1 as an
Disabled; 1: example) can be used to directly control the YO-Y3 outputs of the module;
Enabled) When the "Y Function Selection" is set to "Channel Enable," Y0-Y3 serve as PID
output terminals; the channels corresponding to these can be enabled using Y10000—
Y10003 (for example, using Module #1) to activate the PID control for those
channels; the YO—Y3 outputs of the module are then controlled by automatic PID
calculations.
Module 1 X10000 X10001 X10002 X10003
Module 2 X10100 X10101 X10102 X10103
PID Contact
....... X1xx00 X1xx01 X1xx02 X1xx03
Output (X
. Module 16 X11700 X11701 X11702 X11703
Input Returning - - -
. When the "Y Function Selection" is set to "Channel Enable," Y10000-Y 10003
To The Main ] i
Unit) (taking Module #1 as an example) represent the PID enable bits; the PID duty cycle
output should be monitored using X10000-X10003 (taking Module #1 as an
example).
Channel: Wire | Module I | X10010 | x10011 | X10012 [  X10013
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Relevant Explain

Parameter Module ID CHO CH1 CH2 CH3
Fault/Power Module 2 X10110 X10111 X10112 X10113
Supply | ... X1xx10 X1xx11 X1xx12 X1xx13
Detection (0:
Wired; 1: Wire Module 16 X11710 X11711 X11712 X11713
Fault)
PID Automatic Module 1 X10020 X10021 X10022 X10023
Tuning Error Module 2 X10120 X10121 X10122 X10123
(0: Normal; 1: | ... X1xx20 X1xx21 X1xx22 X1xx23
Automatic
Tuning
Parameter Module 16 X11720 X11721 X11722 X11723
Error)

2) From/To Command Usage Instructions

Reading and writing to the thermocouple temperature control module shall be implemented via FROM/TO

instructions in the sequential function block BLOCK, as shown below:

Edit Sequence Block 1 X

Comment: Sequence Blockl

Insert ~| Edit Delete | Upwards Downwards

( Common ltem A

Pulse Item

Wait ltem

Read/Write Module(FROM/TO)
Read/Write Module(EC_FROM/EC_TQ)
G ltem

Read/Write SD Module

(a) Insert ""Read/Write Module (FROM/TO)"

:Read/Write Module X
l [ Skip Comment: Read/Mrite Module
() Read module () Write module  Type: Module
Module ne: E10000 « Module address: KO
Count: 1 PLC address: it}
(& ) com
(b) Writing Module
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= Read/Write Module X
(] skip Comment: Read/MWrite Module
() Write module Type: Module
Module no: EK10000 « Module address: KO
Count: 10 PLC address: il
0K Cancel
(c)read through model
Mo
—{’H { SBLOCK _Sequence Blockl ]
4{ FROM K10000 K0 K5 DO I
Description:Read/Write Module
SELOCKE ]
_ﬁ‘l} { SBLOCK _Sequence Block2 ]
S T6_Kioool Ko K2 DIo0 ]
Description:Read/Write Modue
| SBLOCKE ]

(d) Convert to a ladder diagram
Instruction Parse:
®  Write Module Instruction: TO

Write the specified register data into the designated module address, using a byte as the operation unit.

pwm OROIOICY

“TO K10000 KO K2 DO

Operand Function Available Operands
S1 Target Module Number. K. TD, CD, D, HD, FD
S2 Write the starting address of the module. K. TD, CD, D, HD, FD
S3 Number of registers to write to (number of words). | K. TD, CD, D, HD, FD
The starting address of the register where written
Dl . . . TD, CD, D, HD, FD
data is stored within the device.

® Read Module Instruction: FROM

Read data from the specified module address into the designated register of the device, using a word as the

operation unit.

Ml | DESIOICD

‘FROM K10000 KO K2 DO

Operand Function Available Operands
S1 Target Module Number. K. TD, CD, D, HD, FD
S2 Read the starting address of the module. K. TD, CD, D, HD, FD
S3 Number of registers to read (number of words). K. TD, CD, D, HD, FD
The body receives the starting address of the
D1 ) TD, CD, D, HD, FD
register.
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® The FROM/TO instruction can only be written within a BLOCK sequential function
m block; for XL series PLCs with firmware version V3.4.5 or later, a maximum of 100
BLOCKSs can be written in the program, but only up to 8 can be executed
simultaneously;
® The module starting number begins at K10000; Module #1 is K10000, Module #2 is
K10001, and so on — Module #16 is K10015.

3) Related Address Definition

During the use of this module, operations involving the reading and writing of relevant parameters are

performed; the following provides an explanation of the address arrangement:

Initial
From_To Data CHO CH1 CH2 CH3 R/W
- Value
Auto-tuning Enable 0 KO KO KO KO RW
Pid Output Value (0—4095) - K1 K2 K3 K4 R
Temperature Setpoint (Unit: 0.1°C) 0 K5 Ké K7 K8 RW
Kp 40 K9 K13 K17 K21 RW
Ki 240 K10 K14 K18 K22 RW
PID Parameter
Kd 60 K11 K15 K19 K23 RW
AT (Unit: 0.1°C) 1000 K12 K16 K20 K24 RW
Temperature Control Cycle (Unit: 0.1
) 20 K25 K26 K27 K28 RW
S
Output Amplitude (Range: 0—100) 100 K29 K30 K31 K32 RW
Temperature Deviation Value & (Unit:
0 K33 K34 K35 K36 RW
0.1°C)
Calibrate Ambient Temperature Value
. - K37 K38 K39 K40 W
(Unit: 0.1°C)
From/To Data Initialization - K41 K41 K41 K41 W
Relevant .
Explain
Parameter
Self-tuning enable signal: when set to 1, the system enters the self-tuning phase.
Upon completion of the self-tuning process, the PID parameter values and the
temperature control cycle value are updated, and the enable bit is automatically
Auto-tuning cleared to 0.
Enable The user can also read the status; a value of 1 indicates that the system is

currently in the self-tuning process, while a value of 0 indicates that self-tuning
has not yet been performed or that the self-tuning process has been completed.
The self-tuning method employs the critical oscillation technique.

PID Output Value | When the PID output is used for analog control (e.g., steam valve opening

degree or thyristor conduction angle), this value can be transmitted to an analog

0~ 4095

( ) output module to fulfill the control requirements.
Temperature The target temperature value for the control system. The setpoint range
setpoint corresponds to the digital value corresponding to the upper and lower
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Relevant

Parameter

Explain

(Unit: 0.1°C)

temperature limits of the selected sensor scale.

PID Parameter

The optimal parameter values can be determined using PID self-tuning.

If the current PID control does not adequately meet the control requirements,

(P. 1. D) the user may directly enter empirical PID parameters; the module will then
perform PID control based on these user-defined PID parameters.
Let: the operating range be Tdiff, the setpoint temperature be Tset, and the
PID Control )
= displayed temperature be T.
ange
(Dgff) When Tset-Tdiff < T < Tset+Tdiff, the output is controlled by PID calculation.
i

(Unit: 0.1°C)

When T <T set—T_diff, the output is set to its maximum value.
When Tset + Tdiff < T, the output is 0.

The control cycle adjustment range is 0.1s to 200s, with a minimum accuracy

Temperature of 0.1s.
Control Cycle The write value is the actual temperature control cycle value multiplied by 10;
(Unit: 0.1 s) for example, writing 5 corresponds to an actual temperature control cycle of

0.5s.

The output amplitude calculated by the PID controller is expressed in%; a value
Output of 100 corresponds to 100% of the full-scale output, while a value of 80
Amplitude corresponds to 80% of the full-scale output.

Note: When set to 0, the PID controller will not produce any output.
Temperature Temperature display value = (Sampling temperature value + Temperature

Deviation Value 6

(Unit: 0.1°C)

deviation value 6) / 10. This parameter is a signed integer with a unit of 0.1°C;

it represents the power-off hold value, and the default value is 0.

Calibrate
Ambient
Temperature
Value

(Unit: 0.1°C)

When the user determines that the ambient temperature value does not match
the temperature value displayed on the module's channel, they can write the
known ambient temperature value into this parameter. At the moment of writing,
the module calculates the temperature deviation value & and stores it.

Calculate the temperature deviation value § = calibrated ambient temperature
value — sampling temperature value. Unit: 0.1°C.

For example: Under thermal equilibrium conditions, the user measures the
ambient temperature using a mercury thermometer and obtains a reading of
60.0°C; however, the displayed temperature at that moment is 55.0°C
(corresponding to a sampled temperature of 55.0°C), resulting in a temperature
deviation & = 0. At this point, the user writes the value 600 into this parameter;
the temperature deviation d is then recalculated as 50 (5°C). Consequently, the
displayed temperature is calculated as: (Sampled Temperature Value +
Temperature Deviation 3) / 10 = 60°C.

Note: When entering the calibration temperature value, ensure that it matches
the ambient temperature. This data is critical; any incorrect entry could lead to
a significant calculation error in the temperature deviation value (), which in
turn would affect the displayed temperature.

From/To Data

Initialise

This function resets the parameters in the above table to their factory settings;
when using this function, set K41 to 1 — setting it to any other value will have
no effect. The Automatic Tuning Enable feature cannot be initialized; it will
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Relevant .
Explain
Parameter

revert to its default value only after the tuning process is completed or after the

device is powered on again.

V3 or later.

®  When the "Y Function Selection" is set to "Immediate Output”, only the 'Temperature

m ® The "From/To Data Initialization" feature requires the module firmware version to be

Deviation Value &' and 'Calibrated Ambient Temperature Value' among the above
parameters are valid; all other parameters are inactive.

® The module can automatically save the set temperature value, PID parameters,
temperature control cycle, output amplitude, temperature deviation, and temperature
calibration parameters. When writing these parameters, use rising-edge-triggered
writing; avoid performing continuous writes. It is recommended to write only the
parameters that are actually needed; for programming convenience, it is not advisable
to write data to the entire chip, as setting certain addresses to zero may prevent the
system from operating correctly.

®  Self-tuning enable address KO: The KO address occupies a contiguous 8-bit address
space; the 4-channel module enable bit corresponds to the first 4 bits of this address
space, while the remaining 4 bits remain unused (but cannot be repurposed). When
the read/write enable bit is active, KO may refer to a coil or a register; if it refers to a
coil, that coil serves as the starting address for occupying a contiguous 8-bit segment;
if it refers to a register, the entire register is occupied. For example, to set the first and
third channels of the module to self-tuning mode and the remaining two channels to
manual PID mode, when the command is "To K10000 K0 K1 M10," set M10 and M12
to ON and set M11 and M 13 to OFF; when the command is "To K10000 KO K1 D100,"
assign the value 5 to D100.

6.2.5 Work Mode Settings

There are two methods available for configuring the operating mode (The effects of these two methods are
equivalent.):

® Configure via the Settings Panel
® Set via Flash register (SFD)

1) Configuration Panel Configuration

1. Use the Xinje PLC Programming Tool Software version 3.8.0a or later to configure the module; click
[PLC Configuration] — [Module Configuration] in the left-side Engineering Bar to open the
Expansion Module Settings window. For versions of the Xinje PLC Programming Tool Software
prior to 3.8.0a, click [PLC Configuration] — [Expansion Module] in the left-side Engineering Bar to
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perform the configuration.

Tom| 4 PLUT - Ladder” PLCT - MOQUISCTg |

Bl¥XREBT YT @qQw -x448

e
=5 Code
5 Laader
@ Seavence Block

@ Seauence Bioei2
[7 Adaress uanagement
| Giobal Varisble
iser Data Type Table
) SYS_AXS
) -SYS_ETHERNET
F] _Svs_P0
7] Giobal Variabls Table
[y Pou
& g POU Feature Library
£ @ SystemLibrary
@ WBasicEpScannerData
- *BasichioonCantrolAxisDat
@ *BasichotonControlGroupD
@ User Lbrary
I3 Function Library
%) Defaut Livrary
[ Cenfig Biock
=3 Seavence Block
-3 1Sequence Blockl
= 2 Sequence Block
[ Comment Editor
B Free Montor
{5 Data Monkor
[ SetReg int vae
T Function Version Swich

Extracted Modules

& [2§ PLCConfip
o
=] Password
() PLC SeralPort

Device Information
General information  Hardware information

2. Select a module from the right-hand module list and drag it to the desired position; alternatively,
double-click a module in the right-hand module list to select it:

& [ ED module
= HL/K-4AD-&-ED
= EL/E-4AD-V-ED
i1a| XL/E-4DA-4-ED
|-a EL/E-4DA-¥-ED
=/ KL/E-2ADZDA-4-ED
| 3L/E-2AD2DA-V-ED
sl KL/E-2AD2PT-A-ED
{1 XL/E-2ADZPT-¥-ED
|-l XL/K-2FT2DA-A—ED
=l HL/K-2PTZ2DA-V—ED
£ 43 Digital input module
= HL/E-E16X
L] HL/E-E32X
=@ Digital output module
Ts| ¥L/K-E16Y
| ¥L/R-R32Y
54 Digital 1/0 module
| ¥L/K-E8X8Y/E8X/ERY
= HL/K-E16X16Y
=+E dnalog input nodule
= HL/E-E44D
+-7a XL/E-ESAD-Y
| XL/K-E8AD-A
& KL/K-EBAD-Y-5
& KL/K-EBAD-A-5
-3 Analog output nodule
u XL/R-E4DA
=3 analog 1/0 module
= XL/K-F4ADZDA
&+ Tenperature module

Extracted Modules

Device Information B | =3 Veighing module

Generalinformalon Hargware information sl XL/K-BINT-D
=] XL/E-E2¥T-D

‘ | ] NL/E-B4¥T-D

] XL/E-En¥T-HR
Name: XUK-E4TCP

3. Double-click the corresponding module icon to access the module configuration interface, where
you can select the appropriate thermo couple model (supports 8 thermo couple types), wire break
detection switch, Y-function selection, fixed-value compensation method, and fixed-value

compensation temperature.

1:XL/K-E4TC-P n

enable the template Not enabled

= General Settings

Y Function Selection Channel Enable
Power Supply/\Wire Break Detection On
Cold Junction Compensation Method Selection Internal Compensation
= Bl i 8 250
= B CHO_TC
Thermocouple Type Type K
Filter Coefficient 0
B CH1_TC
Double Click Thermacouple Type Type K
Filter Coefficient 0

=} U T
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4. Click " = "to retrieve the default configuration parameters for the extended module.

5. After completing the parameter configuration for the expansion module, click " " " to write the
set values into the PLC; the changes will take effect only after the PLC is powered off and then
powered on again. Under the Module Configuration Node, mount the configured module, then
double-click it to enter the module parameter configuration interface.

2Weq lioduleCig
i..]m 1XLK-E4TC-P

® The"Y Function Selection" setting is used to specify the function for modules Y10000-Y 10003 (e.g.,
Module #1); by default, this setting is set to "Channel Enable," which supports the module's built-in
self-tuning and PID control functions. The output points Y0—Y 3 on the module switch on or off based
on the PID output value; when this setting is configured as "Immediate Output," the output points
Y0-Y3 on the module function as standard digital output points — setting Y10000-Y 10003 will
activate Y0-Y3, while the module retains only its temperature acquisition functionality; if
temperature control functionality is required, please use the PID instruction on the PLC main unit to
implement it.

® A thermo couple consists of two conductive wires made of different metals or metal alloys; the ends
of these wires are welded together, and this welded junction is known as the temperature
measurement point. The other ends of the two wires remain open; these ends are referred to as the

cold junction.

TCO+ N
Module ) : } =16
TCO- - 3
Internal nm_\ s Compensation Wire Terminal Block
cold-cnd

i Cold End
compensation

sensor

The module supports two cold-end compensation methods: "Internal Compensation" and "Fixed
Value Compensation." The "Cold-End Compensation Method Selection" menu allows you to switch
between these two modes; by default, the module uses "Internal Compensation," in which case the
cold-end temperature is measured by the module's built-in cold-end sensor. When set to "Fixed Value
Compensation," the cold-end temperature is determined by a predefined "Fixed Value Compensation
Temperature." The default value for this parameter is 250 (25.0°C), and the adjustable range is from-
1000 to 1000. However, it is important to ensure that the set "Fixed Value Compensation

Temperature" matches the actual temperature at the location where the cold end is situated.

® The "Y Function Selection" feature is supported only on temperature modules with
firmware version V3 or later.

® The "Fixed Value Compensation" feature is supported only on temperature modules

with firmware version V5 or later.

2) Flash Register Configuration
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The CHO—CH3 expansion module channels allow the selection of thermo couple type, which can be
configured using the SFD (Special FLASH Data Register) within the PLC.

Module Configuration Information Configuration Information

ID Address Module ID Address

#1 SFD350~SFD359 #9 SFD430~SFD439
#2 SFD360~SFD369 #10 SFD440~SFD449
#3 SFD370~SFD379 #11 SFD450~SFD459
#4 SFD380~SFD389 #12 SFD460~SFD469
#5 SFD390~SFD399 #13 SFD470~SFD479
#6 SFD400~SFD409 #14 SFD480~SFD489
#7 SFD410~SFD419 #15 SFD490~SFD499
#8 SFD420~SFD429 #16 SFD500~SFD509

3) SFD Bit Definition

Using the First Module as an example to illustrate the setup method:

Register Bit7 | Bit6 | Bit5 | Bit4 | Bid | Bi2 | Bitl | Bit0
TC2 Sensor Type TCI Sensor Type
0000: K 0000: K
0001: S 0001: S
0010: E 0010: E
0011: N 0011: N
ByteO
0100: J 0100: J
0101: T 0101: T
SFD350 0110: R 0110: R
0111: B 0111: B
TC4 Sensor Type TC3 Sensor Type
0000: K 0000: K
0001: S 0001: S
Bytel
a 0010: E 0010: E
0011: N 0011: N
0100: J 0100: J
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Register Bit7 | Bit6 | Bit5 | Bit4 | Bid | Bi2 | Bitl | Bit0
0101: T 0101: T
0110: R 0110: R
0111: B 0111: B
Byte2 -
SFD351 yt
Byte3 -
Cold-end TC Channel
compensation Disconnection/ | ygg
method selection: | Power Supply | 00: Channel
Byte4 - 00: Internal i Enable
SFD352 yt . Detection
Compensation Switch 01: Output
01: Fixed Yalue 00-00 — Start Immediately
Compensation 01: Turn OFf
Byte5 -
TR Byte6 | Fixed-value compensation temperature (unit: 0.1°C; setpoint range: -1000 to
Byte7 | 1000; default: 250)
TCI filtering coefficient (0 — no filtering; 1-254 — filtering intensity
Byte8 .
decreases sequentially; default: 0)
SFD354 - - - — -
- TC2 filtering coefficient (0 — no filtering; 1-254 — filtering intensity
e
yt decreases sequentially; default: 0)
TC3 filtering coefficient (0 — no filtering; 1-254 — filtering intensity
BytelO .
decreases sequentially; default: 0)
SFD355 X . . . .
Buiell TC4 filtering coefficient (0 — no filtering; 1-254 — filtering intensity
e
yt decreases sequentially; default: 0)
Bytel2 | -
SFD356 ¥t
Bytel3 | -
Bytel2 | -
SFD357 ¥t
Bytel3 | -

SFD358~SFD359 Reserved
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6.2.6 External Dimensions Diagram
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6.2.7 Programming Example

When temperature control is required, two programming methods are available:

® To implement temperature control using the PID function on the PLC unit, switch the Y function
selection to 'Immediate Output'. For a detailed programming example, refer to Chapter 7, 'PID
Control Function', in the *XD/XL Series Programmable Logic Controller User Manual [Basic
Instructions Section]*.

®  Use the built-in PID controller for temperature regulation; in this case, switch the Y function selection

to 'Channel Enable'. The programming example is shown below.

Example:

Taking Module #1 as an example, apply PID control to its CHO.

Program:
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O Y 10000
— ( )
SMO
B = MOV HDO DO -
4 MOV HD1 D10 ‘
Y10000 SM13
—H‘m——‘ SBLOCK Set TarVal and CtrlCyc k
| TOKI0W0 K5 KI DO ||
| TO KI0000 K25 K1 D10 |
N SBLOCKE N
M10 o
| SBLOCK Set Self Turning Bit —
~ TO KI0000 KO KI MI0 ||
L SBLOCKE #
MI10  SMI3
—F——M—— SBLOCK Read PID Parameters ‘f
~ FROM KI10000 KO KI M100 |
| FROM K10000 K1 K1 D100 }
—  FROM K10000 K9 K4 D110 ||
- SBLOCKE =
M100
— TMR TO K5 K100 H
T0 MI0
— C R D
M20
Il MOV HDI0 D50 B
MOV HDI1 D51 }
MOV HDI2 D52 P
MOV HDI3 D53 H
M21
M SBLOCK Manual PID Parameter }*
TO K10000 K9 K4 DSO
SBLOCKE t»
SMO
e MOV K1 D20 -
M50 ,
- SBLOCK Init-Module |
TO K10000 K41 K1 D20 %
SBLOCKE %
Explain:
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®  When the Auto-Tuning Enable bit is activated, this command immediately occupies eight bits (M 10—
M17); specifically, M10-M13 correspond to the Auto-Tuning Enable bits for each channel

respectively. To enable tuning for a particular channel, simply set the corresponding coil to ON. The

bits M14-M17 currently have no function and should remain unset.

® If the output is a solid-state relay, the recommended temperature control cycle is 1-3s; if the output

is a traditional relay, the recommended temperature control cycle is 3—15s.

® Due to differing unit systems, the PID parameters for the main unit and the module PID parameters

cannot be directly used interchangeably. The main unit's PID parameters are denoted in uppercase

letters, while the module's PID parameters are denoted in lowercase letters. The specific conversion
relationships are as follows: p =P/100; i =1/10; d = D/100.

Soft components function:

MO
SMO
M1
M3
M4
M10
M50
Y10000
DO
D10
D80
D81
D82
D83

Enable PID control

Set target values and temperature control cycle
Write target value, temperature control cycle
Set manual P, I, and D parameters

Enter the P, I, and D parameters manually.

Reads the setpoint, PID parameters, and PID output value.

Initialization Module
Channel 0 PID enable bit
Set target value
Temperature Control Cycle
P

I

D

DIFF
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6.3 RTD Temperature Control Module XL-E4PT3-P

This section primarily introduces the specifications of the XL-E4PT3-P module, terminal descriptions, assignment

of input definition codes, operating mode configuration, external connections, analog-to-digital conversion diagram,

external dimensions diagram, and relevant programming examples.

6.3.1 Module Features and Specifications

Module Specifications

Eﬂ The XL-E4PT3-P Temperature PID Control Module processes four RTD
= temperature signals and transmits them to the PLC main unit.
® Three-wire platinum resistance thermometer input; calibration scales:
Pt100 and Pt1000.
® 4-channel input, 4-channel output, 4 independent PID parameters, with
auto-tuning functionality supported.
- ® | mA constant-current output, unaffected by external environmental
changes.
® Resolution accuracy: 0.1°C.
® As specialized functional modules for the XL series, the XL3/XL3E

series PLCs can connect up to 10 modules; the XL5/XL5SE/XL5N/
XL5H, XLME, XLH, and XLH series can support up to 16 modules;
however, the XL1 series does not support the addition of expansion

modules.

Project Content
Analog Input Signal Pt100, Pt1000 platinum resistance temperature detectors
Temperature
Measurement Range -100.0°C ~500.0°C
Digital Output Range | -1000~5000
Resolution Ratio 0.1°C
Overall Accuracy +0.5% (relative maximum value)
Conversion Rate 450ms/4 channel

Module Power Supply

DC24V£10%, 50mA

When the module is in an abnormal state, the ID1xxxx register will display a corresponding abnormality

value; even if line break detection is disabled in the module configuration, an abnormality value will still be

displayed. The abnormality values for different types of alarms are as follows:

®  When the 24 V power supply is disconnected, the data for all channels is-2.

® The RTD temperature control module: when no sensor is connected, its channel data corresponds to

the maximum value of the digital output range (5000).

® When the sensor signal falls below the lower limit of the measurement range, the channel data

corresponds to the minimum value of the digital output range (-1000).
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® When the sensor signal exceeds the upper limit of the measurement range, the channel data
corresponds to the maximum value in the digital output range (5000).

® When both sensor line breakage and 24V power supply line breakage occur simultaneously, an
abnormality indicator (-2) indicating a 24V power supply line breakage is displayed.

m Pt1000 sensor type: Temperature modules with firmware version V3 or later are compatible

with configuration using XDPPro software version V3.7.16 or later.

6.3.2 Terminal Specifications

QOO QDD DDDDDD
H =228 zs5%d 8238 F8gsesocg
Terminal Block Function
Power L+ External power supply: +24V positive terminal for the module
Terminal M External power supply: 24V negative terminal for the module
A0 CHO RTD input terminal
CHO BO CHO RTD input common terminal
Co CHO RTD input common terminal
Al CHI1 RTD input terminal
CHI1 B1 CHI1 RTD input common terminal
Cl CHI1 RTD input common terminal
A2 CH2 RTD input terminal
CH2 B2 CH2 RTD input common terminal
C2 CH2 RTD input common terminal
A3 CH3 RTD input terminal
CH3 B3 CH3 RTD input common terminal
C3 CH3 RTD input common terminal
Output COMO CHO-CH3 common output terminal
Terminal YO0~Y3 CHO-CH3 output terminal

Wiring terminal specifications

When wiring a module, its terminals must comply with the following requirements:
®  Wire stripping length: 9 mm,;
® Flexible conductor with tubular bare ends, cross-sectional area 0.25—1.5 mm?;

® Flexible conductor with tubular pre-insulated ends, cross-sectional area: 0.25-0.5 mm?.
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6.3.3 Input/Output Wiring Example

XL-E4PT3-P 247 DC
i,
L__
M Control Target
AI 0 Three-wire
Filtering BO H “ G]RT
Circuit o U_ 1]
| Heater
o Al
Filtening Bl
Internal Circuit C1 _
O AC Powerac
Circuit | Two-wire )
A2 = ™
Filtering B2 J E]_ “ [J 0
Circuit 5 s ~ RUTRUT ~
| Solid-state
A3
Filtering B3 Relay SSR
Circuit CoNIFIL
C3 5~30V BC + —
oM _| I
[¥0]
. x. 4
Optocoup Y W,ZJ
ler Drive —
Circuit ?’.EK 4
= =
- (Y2]
P
5 h 4
—1¥3]

® For a secondary heating resistance sensor, connect one end of the sensor to Terminal A and the other
end to Terminal C; then short-circuit Terminals B and C using a wire.

® For a three-wire thermal resistance sensor, connect the two wires of the same color to terminals B
and C, respectively; connect the remaining wire to terminal A.

® Output terminal: Transistor-output terminal; please use a smooth DC 5V-30V power supply.

® Circuit insulation: The internal circuits of the programmable logic controller and the output
transistors are optically isolated using optical couplers; additionally, each individual module is
isolated from the others.

® Response time: The time from the programmable logic controller driving (or breaking) the opto
coupler to the transistor turning on/off shall not exceed 0.2 ms.

®  Output current: To limit temperature rise, a maximum output load of 50 mA is supported.

® Open-circuit leakage current: below 0.1 mA.

® When connecting an external 24V power supply, please use the 24V power supply
built into the PLC unit to avoid interference.

® The housing of the device where the temperature sensor is installed must be grounded.
® To prevent interference, the temperature sensor should be connected using a shielded

cable with the shield grounded at a single point.
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6.3.4

IO Address Allocation And Read/Write Operations

1) Input/Output Definition Number Allocation

The XL series analog input modules do not occupy any I/O units; the converted values are directly written into

the PLC registers. The definition numbers for the PLC registers corresponding to each channel are as follows:

Relevant Explain
Parameter Module ID CHO CH1 CH2 CH3
Module 1 ID10000 ID10001 ID10002 ID10003
Temperature
] Module 2 ID10100 ID10101 ID10102 ID10103
ispla
Py N ID1xx00 ID1xx01 ID1xx02 ID1xx03
(Unit: 0.1°C)
Module 16 ID11500 ID11501 ID11502 ID11503
Module 1 Y 10000 Y 10001 Y 10002 Y 10003
Module 2 Y10100 Y10101 Y10102 Y10103
Y1xx00 Y1xx01 Y1xx02 Y1xx03
Module 16 Y11700 Y11701 Y11702 Y11703
PID Enable When the "Y Function Selection" is set to "Immediate Output,” YO-Y3 serve as
Signal (0: standard digital output terminals; the Y10000-Y 10003 (using Module #1 as an
Disabled; 1: example) can be used to directly control the YO-Y3 outputs of the module;
Enabled) When the "Y Function Selection" is set to "Channel Enable," YO0-Y3 serve as PID
output terminals; the channels corresponding to these can be enabled using Y 10000—
Y10003 (for example, using Module #1) to activate the PID control for those
channels; the YO—Y3 outputs of the module are then controlled by automatic PID
calculations.
Module 1 X10000 X10001 X10002 X10003
Module 2 X10100 X10101 X10102 X10103
PID Contact
X1xx00 X1xx01 X1xx02 X1xx03
Output (X
. Module 16 X11700 X11701 X11702 X11703
Input Returning - - -
. When the "Y Function Selection" is set to "Channel Enable," Y10000-Y 10003
To The Main
Unit) (taking Module #1 as an example) represent the PID enable bits; the PID duty cycle
output should be monitored using X10000—X10003 (taking Module #1 as an
example).
Channel Module 1 X10010 X10011 X10012 X10013
Fault/Power Module 2 X10110 X10111 X10112 X10113
Supply X1xx10 X1xx11 X1xx12 X1xx13
Detection (0:
Connected; 1:
Module 16 X11710 X11711 X11712 X11713
Broken
connection)
PID Automatic Module 1 X10020 X10021 X10022 X10023
Tuning Error Module 2 X10120 X10121 X10122 X10123
(0: Normal; 1: X1xx20 X1xx21 X1xx22 X1xx23
Automatic
. Module 16 X11720 X11721 X11722 X11723
Tuning
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Parameter

Error)

2) From/To Command Usage Instructions

Reading and writing operations for the RTD temperature control module must be performed using the
FROM/TO instruction within the BLOCK Sequential Function Block, as shown in the figure below:

Edit Sequence Block 2 X

Comment: Sequence BlockZ

:|Insert ~| Edit Delete | Upwards Downwards

Commen ltem

Pulse Item

Wait ltem

Read/Write Module(FROM/TO)

Read/Write Module(EC_FROM/EC TO)
G Item
Read/Write SD Module

Cue
(a) Insert "Read/Write Module (FROM/TO)"

’Read/Write Module X

E] Skip Comment: Read™rite Module

() Read module @ ¥rite module Type: Module e

Module no: K10000 v Module address: KD
Count: 10 PLC address: oo
o
(b) Writing Module
;’Read/Write Module X |
. [ skip Comment: Read/Write Module

© Eead module () Write module Type: Module w

Module no: EK10000 « Module address: K0
Count: 10 PLC address: 0100
=
(c)read through model
Mo
—f’H I SBLOCK _Sequence Blockl |
| FROM _K10000 K0 K5 DO ]
Description:Read/Write Module
— SELOCKE |
Hpji‘l‘\ .| SBLOCK _Sequence Blockz |
[ T0_Kiooei Ki_KZ_Diog |

Description:Read/Write Module

L SBLOCKE

(d) Convert to a ladder diagram

Instruction parse:
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®  Write Module Instruction: TO

Write the specified register data into the designated module address, using a byte as the operation unit.

P”M GO & @Y

‘TO K10000 KO K2 DO

Operand Function Available Operands
S1 Target Module Number. K. TD, CD, D, HD, FD
S2 Write the starting address of the module. K. TD, CD, D, HD, FD
S3 Number of registers to write to (number of words). | K. TD, CD, D, HD, FD
The starting address of the register where written
Dl . s ) TD, CD, D, HD, FD
data is stored within the device.

® Read module instruction: FROM

Read data from the specified module address into the designated register of the device, using a word as the

operation unit.

Ml DESIOICD

}FROM K10000 KO K2 DO

Operand Function Available Operands
S1 Target Module Number. K. TD, CD, D, HD, FD
S2 Read the starting address of the module. K. TD, CD, D, HD, FD
S3 Number of registers to read (number of words). K. TD, CD, D, HD, FD
The body receives the starting address of the
D1 ) TD, CD, D, HD, FD
register.

® The FROM/TO instruction can only be written within a BLOCK sequential function
m block; for XL series PLCs with firmware version V3.4.5 or later, a maximum of 100
BLOCKSs can be written in the program, but only up to 8 can be executed
simultaneously;
® The module starting number begins at K10000; Module #1 is K10000, Module #2 is

K10001, and so on — Module #16 is K10015.

3) Related Address Definition

During the use of this module, operations involving the reading and writing of relevant parameters are

performed; the following provides an explanation of the address arrangement:

Initial
From_To Data CHO CH1 CH2 CH3 R/W
- Value
Auto-tuning Enable 0 KO KO KO KO RW
Pid Output Value (0—4095) - K1 K2 K3 K4 R
Temperature Setpoint (Unit: 0.1°C) 0 K5 K6 K7 K8 RwW
PID parameter | Kp 40 K9 K13 K17 K21 RW
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From_To Data mital ) oo | oomt | omz | coms | rw
- Value
Ki 240 K10 K14 K18 K22 RW
Kd 60 K11 K15 K19 K23 RW
AT (Unit: 0.1°C) 1000 K12 K16 K20 K24 RW
Temperature Control Cycle (Unit: 0.1 s) 20 K25 K26 K27 K28 RW
Output Amplitude (Range: 0—100) 100 K29 K30 K31 K32 RW
Temperature Deviation Value 6 (Unit: 0 K33 K34 K35 K36 RW
0.1°C)
Calibrate Ambient Temperature Value - K37 K38 K39 K40 w
(Unit: 0.1°C)
From/To Data Initialization - K41 K41 K41 K41 AV

Relevant Parameter

Explain

Auto-tuning Enable

Self-tuning enable signal: when set to 1, the system enters the self-tuning
phase.

Upon completion of the self-tuning process, the PID parameter values and the
temperature control cycle value are updated, and the enable bit is automatically
cleared to 0.

The user can also read the status; a value of 1 indicates that the system is
currently in the self-tuning process, while a value of 0 indicates that self-tuning
has not yet been performed or that the self-tuning process has been completed.
The self-tuning method employs the critical oscillation technique.

(Unit: 0.1°C)

PID Output Value When the PID output is used for analog control (e.g., steam valve opening
degree or thyristor conduction angle), this value can be transmitted to an analog
(0~4095) output module to fulfill the control requirements.
Temperature . )
Setpoint The target temperature value for the control system. The setpoint range is-1000

to 5000, i.e., -100.0 to 500.0°C.

The optimal parameter values can be determined using PID self-tuning.

(Unit: 0.1°C)

PID parameter .
If the current PID control does not adequately meet the control requirements,
(P. 1. D) the user may directly enter empirical PID parameters; the module will then
perform PID control based on these user-defined PID parameters.
Let: the operating range be Tdiff, the setpoint temperature be Tset, and the
PID Control Range displayed temperature be T.
(Diff) When Tset-Tdiff < T < Tset+Tdiff, the output is controlled by PID calculation.

When T <T set—T_diff, the output is set to its maximum value.
When Tset + Tdiff < T, the output is 0.

Temperature Control

The control cycle adjustment range is 0.1s to 200s, with a minimum accuracy
of 0.1s.

Cycle The write value is the actual temperature control cycle value multiplied by 10;
(Unit: 0.1 s) for example, writing 5 corresponds to an actual temperature control cycle of
0.5s.
The output amplitude calculated by the PID controller is expressed in%; a value
Output Amplitude of 100 corresponds to 100% of the full-scale output, while a value of 80

corresponds to 80% of the full-scale output.
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Relevant Parameter Explain

Note: When set to 0, the PID controller will not produce any output.

Temperature

(Unit: 0.1°C)

Deviation Value 6

Temperature display value = (Sampling temperature value + Temperature
deviation value 8) / 10. This parameter is a signed integer with a unit of 0.1°C;
it represents the power-off maintenance range, and the default value is 0. The
setpoint range is-40.0°C to 40.0°C.

(Unit: 0.1°C)

Calibrate Ambient
Temperature Value

When the user determines that the ambient temperature value does not match
the temperature value displayed on the module's channel, they can write the
known ambient temperature value into this parameter. At the moment of
writing, the module calculates the temperature deviation value 8 and stores it.
Calculate the temperature deviation value 6 = calibrated ambient temperature
value — sampling temperature value. Unit: 0.1°C.

For example: Under thermal equilibrium conditions, the user measures the
ambient temperature using a mercury thermometer and obtains a reading of
60.0°C; however, the displayed temperature at that moment is 55.0°C
(corresponding to a sampling temperature of 55.0°C), resulting in a
temperature deviation 6 = 0. At this point, the user writes the value 600 into
this parameter; the temperature deviation 6 is then recalculated as 50 (5°C).
Consequently, the displayed temperature = (sampling temperature value +
temperature deviation 3) / 10 = 60°C.

Note: When entering the calibration temperature value, ensure that it matches
the ambient temperature. This data is critical; any incorrect entry could lead to
a significant calculation error in the temperature deviation value (8), which in

turn would affect the displayed temperature.

From/To

Data Initialization

This function resets the parameters in the above table to their factory settings;
when using this function, set K41 to 1 — setting it to any other value will have
no effect. The Automatic Tuning Enable feature cannot be initialized; it will

revert to its default value only after the tuning process is completed or after the

device is powered on again.

m o

The "From/To Data Initialization" feature requires the module firmware version to be
V3 or later.

When the "Y Function Selection" is set to "Immediate Output", only the 'Temperature
Deviation Value &' and 'Calibrated Ambient Temperature Value' among the above
parameters are valid; all other parameters are inactive.

The module can automatically save the set temperature value, PID parameters,
temperature control cycle, output amplitude, temperature deviation, and temperature
calibration parameters — all of which are retained even after a power failure. When
writing these parameters, use rising-edge-triggered writing; avoid continuous writing
operations. It is recommended to write only the parameters that are actually in use; for
programming convenience, writing data to the entire chip is not advisable, as setting
certain addresses to zero may prevent the system from operating correctly.
Self-tuning enable address KO: The KO address occupies a contiguous 8-bit address
space; the 4-channel module enable bit corresponds to the first 4 bits of this address
space, while the remaining 4 bits remain unused (but cannot be repurposed). When

the read/write enable bit is active, KO may refer to a coil or a register; if it refers to a
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coil, that coil serves as the starting address for occupying a contiguous 8-bit segment;
if it refers to a register, the entire register is occupied. For example, to set the first and
third channels of the module to self-tuning mode and the remaining two channels to
manual PID mode, when the command is "To K10000 K0 K1 M10," set M10 and M12
to ON and set M11 and M13 to OFF; when the command is "To K10000 K0 K1 D100,"
assign the value 5 to D100.

6.3.5 Work Mode Settings

There are two methods available for configuring the operating mode (The effects of these two methods are

equivalent.):

® Configure via the Settings Panel
® Set via Flash register (SFD)

1) Configuration Panel Configuration

1. Use the Xinje PLC Programming Tool Software version 3.8.0a or later to configure the module; click
[PLC Configuration] — [Module Configuration] in the left-side Engineering Bar to open the
Expansion Module Settings window. For versions of the Xinje PLC Programming Tool Software
prior to 3.8.0a, click [PLC Configuration] — [Expansion Module] in the left-side Engineering Bar to
perform the configuration.

Pmrxi ax PLCT - Ladder ) PLCT - Medulacfg |
5 Code

{ s E[é XBBRae &) Q

I3
W
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2. Select a module from the right-hand module list and drag it to the desired position; alternatively,
double-click a module in the right-hand module list to select it:

i} =l XL/K-2AD2DA-Y-ED
) XL/K-2ADZPT-A-ED
=l XL/K-24D2PT-¥-ED
= XL/K-ZPT2DA-A-ED
&l XL/K-Z2PT2D&-¥-ED

-3 Digital input nodule

K3 = KL/R-E16K
’¥&< = IL/K-E32X

P & =+E Digital output module
@ & | = ZL/K-E16Y

u ¥L/R-E32¢
=-{ Digital 1/0 module
ul ¥L/R-E8X8Y/EX/E8Y
| e EL/R-E18X167
" 2 3 " s % (3 analog input module
= XL/E-E4AD
&l XL/K-EBAD-V
= YL/R-ESAD-4
#| XL/K-ESAD-V-S
&l YL/R-ESAD-4-5
= Analog output nedule
= XL/K-E4DA
2@ analeg 1/0 nodule
AL/E-E4AD2DA

= fL/E-E4PTZ-F-K
Jevice Infermation B | & E Weighing nodule
Seneral nformation  ardware information # IL/E-E1¥T-D

u XL/K-E2VT-D
= IL/E-E4VT-D
= XL/E-EnVT-HR

3.  Double-click the corresponding module icon to access the module configuration interface, where
you can select the sensor type, filtering coefficient, line-break detection switch, and Y-function
selection for the respective channel.

1:XL/K-E4PT3-P

"= | Mode Selecton I

enable the template Not enabled
= General Settings
Y Function Selection Channel Enable
Power Supply/Wire Break Detection On
B CHO_PT
Sensor Type PT100
Filter Coefficient 0
0 E CH1PT
Sensor Type PT100
= Filter Coefficient 0
B  CH2 PT
Sensor Type PT100
Filter Coefficient 0
Double Click = ICH3 P
Sensor Type PT100

4. Click " = "to retrieve the default configuration parameters for the extended module.

— " to write the

5. After completing the parameter configuration for the expansion module, click "
set values into the PLC; the changes will take effect only after the PLC is powered off and then
powered on again. Under the Module Configuration Node, mount the configured module, then
double-click it to enter the module parameter configuration interface.

o

e ; 1:XL/K-E4PT3-P
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m °

The temperature input channel employs a first-Program low-pass filtering method,
where the current sample value is weighted against the previous filtered output value
to obtain the effective filtered value. The filtering coefficient can be set by the user
between 0 and 254; a smaller value results in more stable data but may introduce data
lag; a setting of 1 provides the strongest filtering effect, while a setting of 254 provides
the weakest filtering effect; the default value is 0 (no filtering).

The "Y Function Selection" setting is used to specify the function for modules
Y10000-Y 10003 (e.g., Module #1); by default, this setting is set to "Channel Enable,"
which supports the module's built-in self-tuning and PID control functions. The output
points YO—Y3 on the module switch on or off based on the PID output value; when
this setting is configured as "Immediate Output,” the output points YO—Y3 on the
module function as standard digital output points — setting Y10000-Y 10003 will
activate Y0-Y3; in this case, the module retains only its temperature acquisition
functionality; for temperature control, please use the PID instruction built into the
PLC unit.

The "Y Function Selection" feature requires support from firmware version V3 or
later;

PT1000 sensor type — supported only by temperature modules with firmware version
V3 or later; must be used in conjunction with XDPPro software version V3.7.16 or
later for configuration.

Module 24V power supply detection function — supported only on temperature

modules with firmware version V4 or later.

2) Flash Register Configuration

The CHO—CH3 expansion module channels allow the configuration of sensor type, filtering coefficient,

and Y function selection; these settings are made using the SFD (Special FLASH Data Register) within

the PLC.
Configuration Configuration
Module ID : Module ID )
Information Address Information Address
#1 SFD350~SFD359 #9 SFD430~SFD439
#2 SFD360~SFD369 #10 SFD440~SFD449
#3 SFD370~SFD379 #11 SFD450~SFD459
#4 SFD380~SFD389 #12 SFD460~SFD469
#5 SFD390~SFD399 #13 SFD470~SFD479
#6 SFD400~SFD409 #14 SFD480~SFD489
#7 SFD410~SFD419 #15 SFD490~SFD499
#8 SFD420~SFD429 #16 SFD500~SFD509

3) SFD Bit Definition

Using the First Module as an example to illustrate the setup method:
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Register Bit7 | Bit6 | Bit5 | Bit4 | Bi3 | Bit2 | Bitl | Bit0
PT1 filtering coefficient (0 — no filtering; 1-254 — filtering intensity
Byte0 .
decreases sequentially; default: 0)
SFD350 . . . . ;
el PT2 filtering coefficient (0 — no filtering; 1-254 — filtering intensity
e
yt decreases sequentially; default: 0)
PT3 filtering coefficient (0 — no filtering; 1-254 — filtering intensity
Byte2 .
decreases sequentially; default: 0)
SFD351 ) . . . ;
S PT4 filtering coefficient (0 — no filtering; 1-254 — filtering intensity
e
yt decreases sequentially; default: 0)
Byte4 Reserved
SFD352
Byte5 Reserved
Byte6 Reserved
SFD353
Byte7 Reserved
PT Channel
Fault/Power YFS
Supply 00: Channel
Byte8 - i Enabl
SFD354 yt Detection nable
Switch 01: Output
00-00 — Start Immediately
01: Turn Off
Byte9 - -
PT2 Sensor Type PT1 Sensor Type
0000: PT100 0000: PT100
Bytel0
0001: PT1000 0001: PT1000
SFD355
PT4 Sensor Type PT3 Sensor Type
0000: PT100 0000: PT100
Bytell
0001: PT1000 0001: PT1000
Bytel2 - -
SFD356 ¥
Bytel3 - -
SFD357~SFD359 Reserved
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6.3.6 External dimensions diagram
15.0 70.0 25.0 5.1
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6.3.7 Programming Example

When temperature control is required, two programming methods are available:

® To implement temperature control using the PID function on the PLC unit, switch the Y function

selection to 'Immediate Output'. For a detailed programming example, refer to

Chapter 7, 'PID

Control Function', in the *XD/XL Series Programmable Logic Controller User Manual [Basic

Instructions Section]*.

®  Use the built-in PID controller for temperature regulation; in this case, switch the Y function selection

to 'Channel Enable'. The programming example is shown below.

Example:

Taking Module #1 as an example, apply PID control to its CHO.

Program:
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% TIOOO?
HSMbﬁ MOV HDO DO H
L MOV HDI D10 H
310000 ShL 4{ SBLOCK Set TarVal and CtrlCyc ’}
| TO K10000 K5 K1 DO |
—|  TO K10000 K25 K1 D10 |
n SBLOCKE ||
41\/[”1107_4 SBLOCK Set Self Turn Bit ’*
—| TO K10000 KO KI MIO |-
4 SBLOCKE -
| MO A — SBLOCK Read PID Parameters |—
— FROM K10000 K0 KI MI00 |~
—  FROM KI10000 K1 K1 D100 |-
{ FROM K10000 K9 K4 D110 }
= SBLOCKE H
% TMR TO K5 K100 H
T0 MI10

—1t C R )
M MOV HD10 D50 H
MOV HDI11 D51 =
MOV HD12 D52 =
MOV HDI3 D53 H
ML SBLOCK Manual PID Parameter }
TO K10000 K9 K4 D50 |
SBLOCKE }»
S MOV K1 D20 =
ik SBLOCK Init Module %
TO K10000 K41 K1 D20 k
SBLOCKE H

Explain:

® When the Auto-Tuning Enable bit is activated, this command immediately occupies 8 bits (M10—
M17); specifically, M10-M13 correspond to the Auto-Tuning Enable bits for each channel
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respectively. To enable tuning for a particular channel, simply set the corresponding coil to ON.

M14-M17 currently have no function and should remain unset.

® If the output is a solid-state relay, the recommended temperature control cycle is 1-3s; if the output

is a traditional relay, the recommended temperature control cycle is 3—15s.

® Due to differing unit systems, the PID parameters for the main unit and the module PID parameters

cannot be directly used interchangeably. The main unit's PID parameters are denoted in uppercase

letters, while the module's PID parameters are denoted in lowercase letters. The specific conversion
relationships are as follows: p =P/100; i =1/10; d = D/100.

Soft components function:

MO
SMO
Mil
M3
M4
M10
M50
Y10000
DO
D10
D80
D81
D82
D83

Enable PID control

Set target values and temperature control cycle
Write target value, temperature control cycle
Set manual P, I, and D parameters

Enter the P, I, and D parameters manually.

Reads the setpoint, PID parameters, and PID output value.

Initialization Module
Channel 0 PID enable bit
Set target value
Temperature Control Cycle
P

I

D

DIFF
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6.4 Thermistor Temperature Control Module (Isolated Type) XL-E4PT3-P-H

This section primarily introduces the specifications, terminal description, assignment of input definition codes,

operating mode configuration, external connections, analog-to-digital conversion diagram, external

dimensions diagram, and relevant programming examples for the XL-E4PT3-P-H module.

6.4.1 Module Features and Specifications

f

Module Specifications

Ly The XL-E4PT3-P-H temperature control module processes four RTD temperature
signals and transmits them to the PLC main unit.

Compared to the XL-E4PT3-P, the XL-E4PT3-P-H features a fully isolated design,
offering superior anti-interference performance, a wider temperature measurement

range, higher resolution and accuracy, and support for a greater variety of sensor
types.

® The three-wire temperature sensor utilizes an analog input interface and
supports PT100, PT1000, Cu50, and Cul00 type thermal resistors.

4-channel fully isolated input and 4-channel output; 4 sets of

independent PID parameters; supports automatic tuning function.

1 mA constant-current output, unaffected by external environmental

changes.
Resolution accuracy: 0.1°C, 0.01°C.

As specialized functional modules for the XL series, the XL3/XL3E
series can connect up to 10 devices; the XL5/XLSE/XLSH/XL5N/
XLME/XLH/XSLH series can connect up to 16 devices; the XL1 series

does not support expansion modules.

Project Content
Analog Input Signal | Pt100, Pt1000, Cu50, Cul00 thermal resistance sensors
Sensor . .
Type Display Resolution Temperature Measurement Range
(0.1°C) -200.0°C ~ 850.0°C
Pt100
(0.01°C) -200.00°C ~ 300.00°C
Temperature
Measurement Range
(0.1°C) -200.0°C ~ 850.0°C
Pt1000
(0.01°C) -200.00°C ~ 300.00°C
Cu50 (0.1°C, 0.01°C) -50.00°C ~ 150.00°C
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Cul00 (0.1°C, 0.01°C) -50.00°C ~ 150.00°C

Digital Output Range | -20000 to 30000 (depending on the sensor type)

Resolution Ratio 0.1°C, 0.01°C (optional)

Overall Accuracy +0.2% (relative maximum value)
Repeatability +0.05%FS

Conversion Rate 50 ms/All Channels

Supply

Module Power

DC24V+10%, 50mA

When the module is in an abnormal state, the ID1xxxx register will display a corresponding abnormality

value; even if line break detection is disabled in the module configuration, an abnormality value will still be

displayed. The abnormality values for different types of alarms are as follows:

®  When the 24 V power supply is disconnected, the data for all channels is-2.

® When no sensor is connected, the channel data for the RTD temperature control module represents

the maximum value within the digital output range corresponding to the selected sensor type.

® When the sensor signal falls below the lower limit of the measurement range, the channel data

represents the minimum value within the digital output range for the selected sensor type.

®  When the sensor signal exceeds the upper limit of the measurement range, the channel data represents

the maximum value within the digital output range for the selected sensor type.

® When both sensor line breakage and 24V power supply line breakage occur simultaneously, an

abnormality indicator (-2) indicating a 24V power supply line breakage is displayed.

(i :

Unlike the XL-E4PT3-P, the XL-E4PT3-P-H supports a wider range of sensor types.
Unlike the XL-E4PT3-P, the XL-E4PT3-P-H features isolated processing for each
channel, enabling simultaneous sampling across multiple channels and a faster
sampling rate.

® This module must be configured and used in conjunction with the Xinje PLC
Programming Tool software version 3.7.17 or later.
6.4.2 Terminal Specifications

+
—

QOO DD
R

- =

< o O

Terminal Block Function
Power L+ External power supply: +24V positive terminal for the module
Terminal M External power supply: 24V negative terminal for the module
A0 CHO RTD input terminal
CHO BO CHO RTD input common terminal
Co CHO RTD input common terminal
CHI1 Al CHI1 RTD input terminal
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Bl CHI RTD input common terminal
Cl CHI1 RTD input common terminal
A2 CH2 RTD input terminal

CH2 B2 CH2 RTD input common terminal
C2 CH2 RTD input common terminal
A3 CH3 RTD input terminal

CH3 B3 CH3 RTD input common terminal
C3 CH3 RTD input common terminal

Output COMO CHO-CH3 common output terminal

Terminal YO0~Y3 CHO-CH3 output terminal

Wiring terminal specifications

6.4.3

When wiring a module, its terminals must comply with the following requirements:

®  Wire stripping length: 9 mm,;

® Flexible conductor with tubular bare ends, cross-sectional area 0.25-1.5 mm?;

® Flexible conductor with tubular pre-insulated ends, cross-sectional area: 0.25-0.5 mm?.

Input/Output Wiring Example

XL-E4PT3-P-H 24V IC
Il L
I‘.ii Control Target
Three-wire
A0
Internal Filtering ﬂ ﬂ
. . BO [ETD
Circuit Circuit o U “
=
| = Heater
o o A 1
Internal Filtering Bl
Circuit Circuit Cl
AC Power/” AC
‘Al > Two-wire i
- Filtering By (I [
Circuit Circuit C':‘- _I + auTPuT  ~
| Solid-state
A3
Internal Filtering B3 Relay e
Circuit Circuit 3 TONTRRI
B~ 30V TC + =
‘OM I ‘
4
R
¥ [¥0]
3
Optocoup |<_
ler Drive

Circuit
ircui 3

R
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® For a secondary heating resistance sensor, connect one end of the sensor to Terminal A and the other

end to Terminal C; then short-circuit Terminals B and C using a wire.

® For a three-wire thermal resistance sensor, connect the two wires of the same color to terminals B

and C, respectively; connect the remaining wire to terminal A.

®  Output terminal: Transistor-output terminal; please use a smooth DC 5V-30V power supply.

® Circuit insulation: The internal circuits of the programmable logic controller and the output

transistors are optically isolated using optical couplers; additionally, each individual module is

isolated from the others.

® Response time: The time from the programmable logic controller driving (or breaking) the opto

coupler to the transistor turning on/off shall not exceed 0.2 ms.

®  Output current: To limit temperature rise, a maximum output load of 50 mA is supported.

® Open-circuit leakage current: below 0.1 mA.

m °

When connecting an external 24V power supply, please use the 24V power supply
built into the PLC unit to avoid interference.

The housing of the device where the temperature sensor is installed must be grounded.
To prevent interference, the temperature sensor should be connected using a shielded

cable with the shield grounded at a single point.

6.4.4 IO Address Allocation and Read/Write Operations

1) Input/Output Definition Number Allocation

The XL series analog input modules do not occupy any I/O units; the converted values are directly written into

the PLC registers. The definition numbers for the PLC registers corresponding to each channel are as follows:

PID Enable
Signal (0:
Disabled; 1:
Enabled)

Relevant Explain

Parameter Module ID CHO CH1 CH2 CH3

Module 1 ID10000 ID10001 ID10002 ID10003
Temperature
disol Module 2 ID10100 ID10101 ID10102 ID10103
1S
. ID1xx00 ID1xx01 ID1xx02 ID1xx03
(0.1°C/0.01°C) =1

Module 16 ID11500 ID11501 ID11502 ID11503
Module 1 Y 10000 Y10001 Y10002 Y10003
Module 2 Y10100 Y10101 Y10102 Y10103
Y 1xx00 Y1xx01 Y1xx02 Y1xx03
Module 16 Y11700 Y11701 Y11702 Y11703

When the "Y Function Selection" is set to "Immediate Output,” YO-Y3 serve as
standard digital output terminals; the Y10000-Y 10003 (using Module #1 as an
example) can be used to directly control the YO—Y3 outputs of the module;

When the "Y Function Selection" is set to "Channel Enable," Y0-Y3 serve as PID
output terminals; the channels corresponding to these can be enabled using Y10000—
Y10003 (for example, using Module #1) to activate the PID control for those
channels; the YO-Y3 outputs of the module are then controlled by automatic PID

calculations.
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Module 1 X10000 X10001 X10002 X10003

Module 2 X10100 X10101 X10102 X10103
PID Contact .. X1xx00 X1xx01 X1xx02 X1xx03
Output (X Input Module 16 X11700 X11701 X11702 X11703
Returning To The | When the "Y Function Selection”" is set to "Channel Enable," Y10000-Y 10003
Main Unit) (taking Module #1 as an example) represent the PID enable bits; the PID duty cycle

output should be monitored using X10000—-X10003 (taking Module #1 as an
example).

Module 1 X10010 X10011 X10012 X10013
Channel
Fault/Power Module 2 X10110 X10111 X10112 X10113
Supply Detection
(O G s X1xx10 X1xx11 X1xx12 X1xx13
Broken
connection)

Module 16 X11710 X11711 X11712 X11713

Module 1 X10020 X10021 X10022 X10023
PID Automatic
Tritins B (02 Module 2 X10120 X10121 X10122 X10123
Normal; 1:
Automatic Tuning X1xx20 X1xx21 X1xx22 X1xx23
Parameter Error)

Module 16 X11720 X11721 X11722 X11723

2) From/To Command Usage Instructions
Reading and writing operations for the RTD temperature control module must be performed using the
FROM/TO instruction within the BLOCK Sequential Function Block, as shown in the figure below:

Edit Sequence Block 2 X

Comment: Sequence Blockl

Insert ~| Edit Delete | Upwards Downwards

Common ltem

Pulse Item

Wait ltem

Read/Write Module(FROM,/TO)
Read/Write Module(EC_FROM/EC_TO)
G ltem

Read/Write SD Module

| 0K | Cancel

(a) Insert ""Read/Write Module (FROM/TO)"
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Read/Write Module X

-

[ Skip Comment: Read/Mrite Module
() Read module @ ¥rite module Type: Module
Module no: E10000 v Module address: KO
Count: 10 PLC address: it}
1) 4 Cancel
(b) Writing Module
zRead/Write Module X
(] &kip Comment: Read/Write Module
© ERead module () Write module Type: Module w
Module mo: K10000 + Module address: KO
Count: 10 FLC address: D100
co
(c)read through model
M0
_ﬂ“I [ SBLOCK SequenceBlockl ]
p— T FROM K10000 KO K5 DO ]
Description:Read/Write Module
L — SBLOCKE ]
M1
—1’” { SBLOCK SequenceBlock2 ]
— 70 Ki0001 Ko K2 D100 ]

Instruction parse:

Description:Read/Write Module

SBLOCKE

L

(d) Convert to a ladder diagram

®  Write Module Instruction: TO

Write the specified register data into the designated module address, using a byte as the operation unit.

OROIOICY

B

}To K10000 KO K2 DO

Operand function Available operands
S1 Target Module Number. K. TD, CD, D, HD, FD
S2 Write the starting address of the module. K. TD, CD, D, HD, FD
S3 Number of registers to write to (number of words). | K. TD, CD, D, HD, FD
The starting address of the register where written
Dl . o . TD, CD, D, HD, FD
data is stored within the device.

® Read module instruction: FROM
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Read data from the specified module address into the designated register of the device, using a word as the

operation unit.

Ml GD & EH @D

}FROM K10000 KO K2 DO

Operand Function Available Operands
S1 Target Module Number. K. TD, CD, D, HD, FD
S2 Read the starting address of the module. K. TD, CD, D, HD, FD
S3 Number of registers to read (number of words). K. TD, CD, D, HD, FD
The body receives the starting address of the
D1 . TD, CD, D, HD, FD
register.

® The FROM/TO instruction can only be written within a BLOCK sequential function
m block; for XL series PLCs with firmware version V3.4.5 or later, a maximum of 100
BLOCKSs can be written in the program, but only up to 8 can be executed
simultaneously;
® The module starting number begins at K10000; Module #1 is K10000, Module #2 is
K10001, and so on — Module #16 is K10015.

3) Related Address Definition

During the use of this module, operations Involving the reading and writing of relevant parameters are

performed; the following provides an explanation of the address arrangement:

.. R (Read)/W
From To Data Initial Value | CHO | CH1 | CH2 | CH3 )
- (Write)
Auto-tuning Enable 0 KO KO KO KO RwW
Pid Output Value (0—4095) - K1 K2 K3 K4 R
Temperature Setpoint
. 0 K5 Ko6 K7 K8 RW
(Unit: 0.1°C/0.01°C)
Kp 40 K9 K13 | K17 | K21 RW
Ki 240 K10 | K14 | K18 | K22 RW
Kd 60 K11 | KI5 | K19 | K23 RW
PIDparameter :
Diff 1000 (0.1°C)
(Unit: 10000 K12 | K16 | K20 | K24 RW
0.1°C/0.01°C) (0.01°C)
Temperature Control Cycle (Unit: 20 K25 | K26 | K27 | K28 RW
0.1s)
Output Amplitude (Range: 0—100) 100 K29 | K30 | K31 | K32 RW
Temperature Deviation Value 6
i 0 K33 | K34 | K35 | K36 RW
(Unit: 0.1°C/0.01°C)
Calibrate Ambient Temperature
value - K37 | K38 | K39 | K40 W
(Unit: 0.1°C/0.01°C)
From/To Data Initialization - K41 | K41 | K41 | K41 W
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Relevant Parameter

Explain

Auto-tuning Enable

Self-tuning enable signal: when set to 1, the system enters the self-tuning
phase.

Upon completion of the self-tuning process, the PID parameter values and the
temperature control cycle value are updated, and the enable bit is
automatically cleared to 0.

The user can also read the status; a value of 1 indicates that the system is
currently in the self-tuning process, while a value of 0 indicates that self-
tuning has not yet been performed or that the self-tuning process has been
completed.

The self-tuning method employs the critical oscillation technique.

PID Output Value (0—
4095)

When the PID output is used for analog control (e.g., steam valve opening
degree or thyristor conduction angle), this value can be transmitted to an

analog output module to fulfill the control requirements.

Temperature Setpoint
(Unit: 0.1°C/0.01°C)

The target temperature value for the control system. The setpoint range
corresponds to the digital value corresponding to the upper and lower

temperature limits of the selected sensor scale.

PID Parameters (P, I, D)

The optimal parameter values can be determined using PID self-tuning.
If the current PID control does not adequately meet the control requirements,
the user may directly enter empirical PID parameters; the module will then

perform PID control based on these user-defined PID parameters.

PID Calculation Range
(Diff)
(Unit: 0.1°C/0.01°C)

Let: the operating range be Tdiff, the setpoint temperature be Tset, and the
displayed temperature be T.

When Tset—Tdiff < T < Tset+Tdiff, the output is controlled by PID calculation.
When T<T set—T diff, the output is set to its maximum value.

When Tset + Tdiff < T, the output is 0.

Temperature Control
cycle (unit: 0.1 s)

The control cycle adjustment range is 0.1s to 200s, with a minimum accuracy
of 0.1s.

The write value is the actual temperature control cycle value multiplied by 10;
for example, writing 5 corresponds to an actual temperature control cycle of
0.5s.

Output Amplitude

The PID calculation output amplitude is expressed in%; a value of 100
corresponds to 100% of the full-scale output, while a value of 80
corresponds to 80% of the full-scale output.

Note: When set to 0, the PID controller will not produce any output.

Temperature Deviation
Value 6
(Unit: 0.1°C/0.01°C)

This parameter represents a signed integer; it specifies the power outage
duration, with a default value of 0.
0.1°C: Actual temperature display = (Sampling temperature value +
Temperature deviation value d) / 10;

0.01°C: Actual temperature display = (Sampling temperature value +
Temperature deviation value ) / 100;

When the user detects a discrepancy between the measured temperature and
the actual temperature, they can adjust this value to correct the temperature.

The operating range is-40.0°C to 40.0°C.
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Relevant Parameter Explain

Calibrate ambient

temperature value

(Unit: 0.1°C/0.01°C) sampling temperature value.

When the user determines that the ambient temperature value does not match
the temperature value displayed on the module's channel, they can write the
known ambient temperature value into this parameter. At the moment of
writing, the module calculates the temperature deviation value  and stores
it.

Temperature deviation value § = calibrated ambient temperature value —

Note: When entering the calibration temperature value, ensure that it
matches the ambient temperature. This data is critical; any incorrect entry
could lead to a significant calculation error in the temperature deviation
value (8), which in turn would affect the displayed temperature.

This function resets the parameters in the above table to their factory
settings; when using this function, set K41 to 1 — setting it to any other value
will have no effect. The Automatic Tuning Enable feature cannot be

initialized; it will revert to its default value only after the tuning process is

completed or after the device is powered on again.

From/To Data

Initialization

m )
[ J
[ J
[ J
[ J

When the "Y Function Selection" is set to "Immediate Output", only the 'Temperature
Deviation Value &' and 'Calibrated Ambient Temperature Value' among the above
parameters are valid; all other parameters are inactive.

The module can automatically save the set temperature value, PID parameters,
temperature control cycle, output amplitude, temperature deviation, and temperature
calibration parameters, with data retention even during power outages. When writing
these parameters, use rising-edge-triggered writing; avoid continuous writing
operations. It is recommended to write only the parameters that are actually in use; for
programming convenience, writing data to the entire chip is not advisable, as setting
certain addresses to zero may prevent the system from operating correctly.
Self-tuning enable address KO: The KO address occupies a contiguous 8-bit address
space; the 4-channel module enable bit corresponds to the first 4 bits of this address
space, while the remaining 4 bits remain unused (but cannot be repurposed). When
the read/write enable bit is active, KO may refer to a coil or a register; if it refers to a
coil, that coil serves as the starting address for occupying a contiguous 8-bit segment;
if it refers to a register, the entire register is occupied. For example, to set the first and
third channels of the module to self-tuning mode and the remaining two channels to
manual PID mode, when the command is "To K10000 KO K1 M10," set M10 and M12
to ON and set M11 and M 13 to OFF; when the command is "To K10000 KO K1 D100,"
assign the value 5 to D100.

When switching the "Resolution" setting, the "Temperature Setpoint”, "PID
Parameters", "PID Calculation Range", "Temperature Deviation Value §", and
"Calibration Ambient Temperature Value" must be reconfigured; the unit of
measurement for these parameters should match the resolution.

When switching the "Resolution" setting, all From/To parameters (except Auto-
Tuning Enable) will revert to their default values.
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6.4.5 Work Mode Settings

There are two methods available for configuring the operating mode (The effects of these two methods are
equivalent.):

® Configure via the Settings Panel
® Set via Flash register (SFD)

1) Configuration Panel Configuration

Use the Xinje PLC Programming Tool Software version 3.8.0a or later to configure the module; click
[PLC Configuration] — [Module Configuration] in the left-side Engineering Bar to open the
Expansion Module Settings window. For versions of the Xinje PLC Programming Tool Software

prior to 3.8.0a, click [PLC Configuration] — [Expansion Module] in the left-side Engineering Bar to
perform the configuration.

Project R X | BLCI - Ladder ) PLCT - Modulectg |
+ @ UBascliotonControlaxisOat = e =
4@ XBasiclotonCantroldrougd WS X BB oS & Q 1o - 0 0
W UserLirary = .
& [@ Functon Library
[E] Defout Library

Module:

@ Config Block
- [A Seauence Block
I3 1 Sequence Block1
15 2 Sequence Biock?
2] Comment Edtor
Free Montor
7 Data Montor
ig SetReg int Vaie:
F;! Funciion Version Switch

Extracted

G SystemConfy
-2 PLC Communication
[ Ethemeto
¥ EoScanner
W) Evadapter
EoExpict
i ModbusTecp
1] Emercatiiaster
g Canagen
(2 Moton controkH mavement)
& Axis configuration
@ Axis debug
#g Axis group configuration
@ can

| Device Information

2. Select a module from the right-hand module list and drag it to the desired position; alternatively,

double-click a module in the right-hand module list to select it:

5[l ED nodule
o XL/E-44D-4-ED

i XL/E-E32X
- 3 E Digital output module
. = XL/K-E16Y
= XL/R-E32Y
{E pigital 1/0 nodule
XL/K-EXEY/E8/E8Y
 EL/E-E16X167
o{E Analeg input module
& XL/E-E4AD
= XL/K-EBAD-Y
w XL/R-ESAD-A
= AL/K-EBAD-Y¥-5
= XL/K-EBAD-4-S
{3 Analeg output module
 XL/E-E4DA
E dnalog 1/0 module
! XL/E: 204

53 Teaper

Device Information

[
Generalinformation  Hardware information

Name XLK-EAPT3-P-H

3.  Double-click the corresponding module icon to access the module configuration interface, where

you can select the sensor type, filtering coefficient, line-break detection switch, and Y-function
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selection for the respective channel.

1:XL/K-E4PT3-P-H

(= | Movesoecion | | |
enable the template Not enabled
=  General Settings
Resolution 0.1c
Y Function Selection Channel Enable
Power Supply/Wire Break Detection On
B CHO_PT
Sensor Type PT100
Filter Coefficient 0
-1 B CH1_PT
Sensor Type PT100
Filter Coefficient 0
Double Click B CHZ2 PT
Sensor Type PT100
Filter Coefficient 0
B CH3PT
4. Click " = "to retrieve the default configuration parameters for the extended module.

5. After completing the parameter configuration for the expansion module, click "

" to write the

set values into the PLC; the changes will take effect only after the PLC is powered off and then

powered on again. Under the Module Configuration Node, mount the configured module, then

double-click it to enter the module parameter configuration interface.

BT osuecrs

.lm| 1XLK-E4PT3-P-H
BT 4GBOX

m o

The temperature input channel employs a first-Program low-pass filtering method,
where the current sample value is weighted against the previous filtered output value
to obtain the effective filtered value. The filtering coefficient can be set by the user
between 0 and 254; a smaller value results in more stable data but may introduce data
lag; a setting of 1 provides the strongest filtering effect, while a setting of 254 provides
the weakest filtering effect; the default value is 0 (no filtering).

The "Y Function Selection" setting is used to specify the function for modules
Y10000-Y 10003 (e.g., Module #1); by default, this setting is set to "Channel Enable,"
which supports the module's built-in self-tuning and PID control functions. The output
points YO—Y3 on the module switch on or off based on the PID output value; when
this setting is configured as "Immediate Output," the output points YO-Y3 on the
module act as standard digital output points — setting Y10000-Y 10003 will activate
Y0-Y3, while the module retains only its temperature acquisition functionality; for
temperature control, please use the PID instruction built into the PLC unit.

2) Flash Register Configuration
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The CHO—CH3 expansion module channels allow the configuration of sensor type, filtering coefficient,

and Y function selection; these settings are made using the SFD (Special FLASH Data Register) within

the PLC. As shown below:
Configuration Configuration
Module ID : Module ID .
Information Address Information Address
#1 SFD350~SFD359 #9 SFD430~SFD439
#2 SFD360~SFD369 #10 SFD440~SFD449
#3 SFD370~SFD379 #11 SFD450~SFD459
#4 SFD380~SFD389 #12 SFD460~SFD469
#5 SFD390~SFD399 #13 SFD470~SFD479
#6 SFD400~SFD409 #14 SFD480~SFD489
#71 SFD410~SFD419 #15 SFD490~SFD499
#8 SFD420~SFD429 #16 SFD500~SFD509

3) SFD Bit Definition

Using the First Module as an example to illustrate the setup method:

Register Bit7 | Bit6 | Bit5 | Bit4 | Bi3 | Bi2 | Bitl | Bito
PT1 filtering coefficient (0 — no filtering; 1-254 — filtering intensity
Byte0 .
decreases sequentially; default: 0)
SFD350 X X . . .
Buiel PT2 filtering coefficient (0 — no filtering; 1-254 — filtering intensity
e
yt decreases sequentially; default: 0)
PT3 filtering coefficient (0 — no filtering; 1-254 — filtering intensity
Byte2 .
decreases sequentially; default: 0)
SFD351 X . . . .
o PT4 filtering coefficient (0 — no filtering; 1-254 — filtering intensity
e
L decreases sequentially; default: 0)
Byte4 Reserved
SFD352
Byte5 Reserved
Byte6 Reserved
SFD353
Byte7 Reserved
PT Channel
resolution ratio | Fault/Power YFS
00: 0.1°C Supply 00: Channel
Byte8 - T i Enable
SFD354 y Detection o
; : Outpu
01: 0.01°C | Switeh | d.pt |
00:00 — Start | oAy
01: Turn Off
Byte9 - -
SFD355 Bytel0 PT2 Sensor Type PT1 Sensor Type
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6.4.6

6.4.7

Register Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bi2 | Bitl | Bit0
0000: PT 100 0000: PT 100
0001: PT 1000 0001: PT 1000
0010: Cu 50 0010: Cu 50
0011: Cu 100 0011: Cu 100
PT4 Sensor Type PT3 Sensor Type
0000: PT 100 0000: PT 100
0001: PT 1000 0001: PT 1000
Bytell
0010: Cu 50 0010: Cu 50
0011: Cu 100 0011: Cu 100
Bytel2 | - -
SFD356 |——2
Bytel3 - -
SFD357~SFD359 Reserved
External Dimensions Diagram
15.0 70.0 25.0 5.1
A O Bl XL-E4PT3-P
M=)
S
« (S
« s
« S
» S
Lo O o (]S
Jo oS
— 3 |«ms
e
@ S
»|Is
s |[ms
« s
e LTS ]
| [T ©
i)
v |ms
g
- - | R
—— R — R

Programming Example

(unit:mm)

When temperature control is required, two programming methods are available:

® Use the PID function on the PLC unit for temperature control; in this case, switch the Y function

selection to "Immediate Output." For a detailed programming example, refer to Chapter 7, "PID
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Control Function,”" in the "XD/XL Series Programmable Logic Controller User Manual [Basic
Instructions Section]".
®  Use the built-in PID controller for temperature regulation; in this case, switch the Y function selection

to "Channel Enable". An example programming scenario is shown below.
Example:

Taking Module #1 as an example, apply PID control to its CHO.

Program:
O Y10000
1 ( b
SMO
e MOV HDO DO H

4 MOV HDI1 D10 P

Y10000 SM13
—H—m—# SBLOCK Set TarVal and CtrlCyc ’—

ﬂ TO K10000 K5 K1 DO k

ﬂ TO K10000 K25 K1 D10 %

j SBLOCKE L

M10 :
—f————— SBLOCK SetSelfTumBit ||

—{ TO K10000 KO K1 M10 k

{ SBLOCKE }—

MI0  SMi13
it SBLOCK Read PID Parameters ||

4 FROM K10000 KO K1 M100 \—

—{ FROM K10000 K1 K1 D100 }—

4 FROM K10000 K9 K4 D110 P

—\ SBLOCKE }
MI00
H TMR TO K5 K100 P
TO M10
0 R >
M20
i MOV HDI10 D50

MOV HDI11 D51

MOV HDI12 D52

MOV HDI13 D53

A I R I I
1 T 1T T

—mi# SBLOCK Manual PID Parameter }

4 TO K10000 K9 K4 D50 ’—

4 SBLOCKE k
SMO
— MOV K1 D20 H
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M50

Explain:

SBLOCK  Init Module

TO K10000 K41 K1 D20

SBLOCKE

®  When the Auto-Tuning Enable bit is activated, this command immediately occupies 8 bits (M10—
M17); specifically, M10-M13 correspond to the Auto-Tuning Enable bits for each channel

respectively. To enable tuning for a particular channel, simply set the corresponding coil to ON. The

bits M14-M17 currently have no function and should remain unset.

® If the output is a solid-state relay, the recommended temperature control cycle is 1-3s; if the output

is a traditional relay, the recommended temperature control cycle is 3—15s.

® Due to differing unit systems, the PID parameters for the main unit and the module PID parameters

cannot be directly used interchangeably. The main unit's PID parameters are denoted in uppercase

letters, while the module's PID parameters are denoted in lowercase letters. The specific conversion
relationships are as follows: p =P/100; i =1/10; d = D/100.

Soft components function:

MO
SMO
Mil
M3
M4
M10
M50
Y10000
DO
D10
D80
D81
D82
D83

Enable PID control

Set target values and temperature control cycle
Write target value, temperature control cycle
Set manual P, I, and D parameters

Enter the P, I, and D parameters manually.

Reads the setpoint, PID parameters, and PID output value.

Initialization Module
Channel 0 PID enable bit
Set target value
Temperature Control Cycle
P

I

D

DIFF
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7 Pressure Measurement Module

7.1 Pressure Measurement Module Overview

The XL series PLCs can be connected to pressure measurement modules; each PLC supports up to 16 modules

and accommodates 1~4 pressure signal inputs.

7.1.1 Naming Rule
@) Series Name XL: XL Series Expansion Modules
Reference Expansion . .
@ E: Indicates Expansion Module
Module
® Measure route count 1,2,0r4
@ Module Type WT: Represents the Pressure Measurement Module
® Module Version D
7.1.2 Model List
Model Description
Single-channel pressure measurement, -20-20 mV
XL-E1WT-D . .
range, 23-bit conversion accuracy
Pressure Two-channel pressure measurement (—20-20 mV),
XL-E2WT-D . i
Measurement 23-bit conversion accuracy
4-channel pressure measurement, -20-20 mV range,
XL-E4WT-D . .
23-bit conversion accuracy
7.1.3 General Requirements
Project Specifications
Input Power Suppl
P PP DC24V+10%
Voltage
Service Environment Non-corrosive gases
Ambient Temperature -10°C~50°C
Maintain Ambient
-20~70°C
Temperature
Ambient Humidity 5-95% RH (non-condensing)
Maintain Ambient
L 5~95%RH
Humidity
Install Directly installed on a DIN46277 guide rail (35 mm wide)
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7.2 n-channel pressure measurement module XL-EnWT-D

This section primarily introduces the specifications of the XL-EnWT-D module, terminal descriptions,
assignment of input definition codes, operating mode configuration, external connections, analog-to-digital

conversion diagram, external dimensions diagram, and relevant programming examples.

7.1.4 Module Features and Specifications

The XL-EnWT Pressure Measurement Module can be used to detect 1/2/4-channel voltage signals ranging
from —20 to +20 mV, or to acquire voltage signals from pressure sensors; it then converts these analog
voltage values into digital values via an A/D converter and performs further processing on them.

XL-E1WT-D XL-E2WT-D XL-E4WT-D
MLAEZWT-D| I XLeewrD|
- HL-ETWT-D| ﬂ - :m-‘ i XL-E4WT-D ﬂ
= ETO | =L | S [
o [T S - S S @
loes| [T © | [T S S @
oo | ]S e LIS S @
S S imnaS} S| |@
| IS o S S @
=S « (S S @
. |mEs ‘e S| |@
o |OS ° S S @
- S ° S S 2
. %@ S S @
- IS e S S 1%
- |ES we | S S 7]
- IS e | LT © S @ i
o |[ES e L] S S @
- IS ] foe [0S ] S 2 ]
- S s S S @
w | o || S S @
~EDS hES 5] 18
Module Features
o 1/2/4-channel pressure measurement: capable of detecting voltage signals ranging from-20 to 20 mV.

o 23-bit high-precision A/D conversion.
®  As a specialized functional module for the XL series, the XL3/XL3E can connect up to 10 modules; the
XL5/XLSE/XLSN/XLSH/XLME/XLH/XSLH can support up to 16 modules; however, the XL1 does not
support the addition of any modules.

Module Specifications

Project Specifications
Analog Input Range | DC-20~20mV
A/D Practical

Resolving Power

1/8388607 (23Bit)

Maximum Display

Resolution 1/500000

Nolinear 0.01%F.S

Conversion Rate Available options: 150 Hz, 300 Hz, or 450 Hz
Source DC24V£10%

Sensor Excitation 5 VDC /120 mA — allows for the parallel connection of up to four 350 Q
Power Supply load cells.
Software Release V3.7.4b or later
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7.1.5 Terminal Specifications
XL-E1WT-D Terminal XL-E2WT-D Terminal XL-E4WT-D Terminal
Arrangement Arrangement Arrangement
oo+ (LIS por (LIS e+ [LI] S O[T excsr
exet- || Q exct- || ect- || @ || excs-
sie+ |[IIT| siers (| sigr+ [T @\ | sies+
siet- [ Q sie- (| sigt- [T @ | sies-
sent ([T sem+ || S sent+ L1 | @ || sens+
seni- || sevi- (| sent- [T | @ [1]| sens-
set | st (S set IS @O ses
- IS e - @ oI -
- IS - e - IO oI .
. E S @ S - @O oI -
. E S BXC2+ E S EXC2+ E S Q E EXC4+
- e exe- || ez~ IO @ | exes
« M siez | siz+ |[IIL|Q @\ | siear
) siez- | sie- |[IIL|Q @ || siea-
- M sevr (] senz+ ([T | @ || senar
. @ S SEN2- @ S SEN2- E S Q E SEN4-
. @@ 562 @@ 562 @@ @E s64
e[S v MO s IS || v
v (OO v S s IOe @1
re (IS R (S S @I #s
Terminal Block Function
Positive
EXCl1+ | . i
mcentive . .
- Power supply input terminal of the sensor
Negative
EXCI- ) i
incentive
Signal:
SIG1+ .
Positive . .
; Sensor signal output terminal
Negative
CHI1 SIG1- .
signal
Positive
SEN1+
feedback .
) Sensor feedback voltage output terminal
Negative
SEN1-
feedback
Signal : .
SG Sensor signal cable ground wire
Ground
Positive
EXC2+ | . .
incentive . .
- Power supply input terminal of the sensor
Negative
EXC2- . .
Iincentive
Signal:
SIG2+ .
Positive ) .
CH2 - Sensor signal output terminal
Negative
SIG2- )
signal
Positive
SEN2+
feedback )
; Sensor feedback voltage output terminal
Negative
SEN2-
feedback
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Terminal Block Function
Signal . .
SG Sensor signal cable ground wire
Ground
Positive
EXC3+ | . )
mcentive . .
- Power supply input terminal of the sensor
Negative
EXC3- ) )
incentive
Signal:
SIG3+ N
Positive . .
- Sensor signal output terminal
Negative
CH3 SIG3- .
signal
Positive
SEN3+
feedback )
- Sensor feedback voltage output terminal
Negative
SEN3-
feedback
Signal ) .
SG Sensor signal cable ground wire
Ground
Positive
EXC4+ | . )
incentive . .
- Power supply input terminal of the sensor
Negative
EXC4- ) )
incentive
Signal:
SIG4+ | e
Positive ) .
- Sensor signal output terminal
Negative
CH4 SIG4- )
signal
Positive
SEN4+
feedback )
; Sensor feedback voltage output terminal
Negative
SEN4-
feedback
Signal . .
SG Sensor signal cable ground wire
Ground
Power
L+ M ) Power supply for the module: DC 24V +10%
terminal
Power . .
FG Power supply grounding terminal
Ground

(0

The XL-E1WT-D model does not have a CH2—CH4 channel; the XL-E2WT-D model does
not have a CH3—CH4 channel.

Wiring terminal specifications

When wiring a module, its terminals must comply with the following requirements:

® Wire stripping length: 9 mm,;

® Flexible conductor with tubular bare ends, cross-sectional area 0.25—1.5 mm?;

® Flexible conductor with tubular pre-insulated ends, cross-sectional area: 0.25-0.5 mm?.
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7.1.6

External Connection

When connecting externally, to avoid interference, please use a shielded cable and perform single-point

grounding of the shield.

1) Power supply wiring

EXC1+
EXC1-
S1G1+
SI1G1-
SEN1+
SEN1-
sa1

EXC2+
EXC2-
S162+
$162-
SEN2+
SEN2-
562
L+

2) Connect to sensor

Six-wire connection method

|

External Power

@ @Y @@@@@@@L@@@@@@@@@@

HERERFREREEFARERERER

|

+I
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m If the sensor is a four-wire system, short-circuit EXC-to SEN-and EXC+ to SEN+.

7.1.7 Weighing System Composition

A complete industrial weighing system (scale) primarily consists of the following components:

L WJ

The figure above shows the setup of a weighing system equipped with an XL-EnWT-D module.

Name Explain
Load-bearing Load-bearing components are used to support the load to be weighed; these
Component include platforms, hoppers, aerial handling vehicles, containers, and so on.

A pressure sensor is a measuring device that converts a physical quantity (i.e.,
Pressure Sensor ) . . . .
weight) into a proportional electrical signal.

Assembly components ensure the proper operation of the weighing sensor;

assembly and guiding components prevent overloading, as overloading can lead

Assembling L L
Components to measurement errors or damage the weighing sensor. Overloading is caused by
a force (lateral force) acting in a direction not intended by the design of the
weighing sensor's spring.
Connecting The junction box (JB) is used to combine the signal lines from multiple parallelly
Box connected load cells.
The XL-EnWT-D module can be used as an electronic evaluation device that
XL-EnWT-D captures signals from a pressure senso

r and performs further analysis.

7.1.8 Module Function Description

The XL-EnWT-D multi-channel pressure measurement module offers the following functions:

® Pressure sensor calibration

o Pressure sensor signal acquisition

® Weight value calculation

® -20 to 20 mV voltage signal detection

Pressure Sensor Introduction
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The pressure sensor operates on the principle of the resistive strain effect. Its schematic diagram is shown below:
U+

rl R3

S+ Uo

R4
r2

U_

o R1 and R2 are strain resistors that, together with the two fixed resistors R3 and R4, form a bridge circuit.
When the resistance values of R1 and R2 change, the bridge becomes unbalanced, thereby generating an
unbalanced voltage Uo as the sensor's output signal.

o U+ and U-represent the positive and negative terminals of the sensor power supply, respectively; the power
supply can be either the 5 V supply provided by this module or an external power source.

o S+ and S-represent the positive and negative terminals of the sensor's output signal, respectively; connecting
this millivolt voltage output signal to this module enables the measurement of pressure magnitude.
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7.1.9 IO address allocation and read/write operations

1) Input/Output Definition Number Allocation

First Expansion Module Register Definition Number

Soft
Channel Address Explain Remarks
Components
Y10000 Filter Level Switching
Y10001 Reset
CH1 ) Y
Y10002 Zero-point calibration
Y10003 Gain calibration
Y10004 Filter Level Switching
Y10005 Reset
CH2 - —
Y10006 Zero-point calibration
Y10007 Gain calibration
Output . .
o Y10010 Filter Level Switching
Winding
Y10011 Reset
CH3 . T
Y10012 Zero-point calibration
Y10013 Gain calibration
Y10014 Filter Level Switching
Y10015 Reset
CH4 - —
Y10016 Zero-point calibration
Y10017 Gain calibration
ALL Y10020 Restore to factory settings
X10000 Stability Indicator
X10001 Overflow flag
CH1 X10002 Calibration Successful Indicator
X10003 Calibration Failure Flag
X10020 AD Update Flag
X10004 Stability Indicator
X10005 Overflow flag
CH2 X10006 Calibration Successful Indicator
X10007 Calibration Failure Flag
. X10021 AD Update Flag
Input Coil — -
X10010 Stability Indicator
X10011 Overflow flag
CH3 X10012 Calibration Successful Indicator
X10013 Calibration Failure Flag
X10022 AD Update Flag
X10014 Stability Indicator
X10015 Overflow flag
CH4 X10016 Calibration Successful Indicator
X10017 Calibration Failure Flag
X10023 AD Update Flag

179



XL Series PLC Expansion Module User Manual Pressure Measurement Module

Soft
Channel Address Explain Remarks
Components
ID10000 | Current weight DWord
CHI ID10002 | Current digital value / Current input
DWord
voltage
ID10004 | Current weight DWord
CH2 ID10006 | Current digital value / Current input
. DWord
Incoming voltage
Register ID10008 Current weight DWord
CH3 ID10010 | Current digital value / Current input
DWord
voltage
ID10012 | Current weight DWord
CH4 ID10014 | Current digital value / Current input
DWord
voltage
Second Expansion Module Register Definition Number
Soft .
Channel Address Explain Remarks
Components
Y10100 Filter Level Switching
Y10101 Reset
CH1 - —
Y10102 Zero-point calibration
Y10103 Gain calibration
Y10104 Filter Level Switching
Y10105 Reset
CH2 . Y
Y10106 Zero-point calibration
Y10107 Gain calibration
Output ) .
o Y10110 Filter Level Switching
Winding
Y10111 Reset
CH3 ; R
Y10112 Zero-point calibration
Y10113 Gain calibration
Y10114 Filter Level Switching
Y10115 Reset
CH4 . Y
Y10116 Zero-point calibration
Y10117 Gain calibration
ALL Y10120 Restore to factory settings
X10100 Stability Indicator
X10101 Overflow flag
CH1 X10102 Calibration Successful Indicator
X10103 Calibration Failure Flag
. X10120 AD Update Flag
Input Coil . .
X10104 Stability Indicator
X10105 Overflow flag
CH2 X10106 Calibration Successful Indicator
X10107 Calibration Failure Flag
X10121 AD Update Flag
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Soft
° Channel Address Explain Remarks
Components
X10110 Stability Indicator
X10111 Overflow flag
CH3 X10112 Calibration Successful Indicator
X10113 Calibration Failure Flag
X10122 AD Update Flag
X10114 Stability Indicator
X10115 Overflow flag
CH4 X10116 Calibration Successful Indicator
X10117 Calibration Failure Flag
X10123 AD Update Flag
ID10100 | Current weight DWord
CHI1 ID10102 | Current digital value / Current input
DWord
voltage
ID10104 | Current weight DWord
CH2 ID10106 | Current digital value / Current input
. DWord
Incoming voltage
Register ID10108 | Current weight DWord
CH3 ID10110 | Current digital value / Current input
DWord
voltage
ID10112 | Current weight DWord
CH4 ID10114 | Current digital value / Current input
DWord
voltage

o o o o o o

Sixteenth Extended Module Register Definition Code

Soft
Channel Address Explain Remarks
Components
Y11700 Filter Level Switching
Y11701 Reset
CH1 - —
Y11702 Zero-point calibration
Y11703 Gain calibration
Y11704 Filter Level Switching
Y11705 Reset
CH2 - —
Y11706 Zero-point calibration
Output . o
o Y11707 Gain calibration
Winding . .
Y11710 Filter Level Switching
Y11711 Reset
CH3 - —
Y11712 Zero-point calibration
Y11713 Gain calibration
Y11714 Filter Level Switching
CH4 Y11715 Reset
Y11716 Zero-point calibration
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Soft
Channel Address Explain Remarks
Components
Y11717 Gain calibration
ALL Y11720 Restore to factory settings
X11700 Stability Indicator
X11701 Overflow flag
CH1 X11702 Calibration Successful Indicator
X11703 Calibration Failure Flag
X11720 AD Update Flag
X11704 Stability Indicator
X11705 Overflow flag
CH2 X11706 Calibration Successful Indicator
X11707 Calibration Failure Flag
) X11721 AD Update Flag
Input Coil — -
X11710 Stability Indicator
X11711 Overflow flag
CH3 X11712 Calibration Successful Indicator
X11713 Calibration Failure Flag
X11722 AD Update Flag
X11714 Stability Indicator
X11715 Overflow flag
CH4 X11716 Calibration Successful Indicator
X11717 Calibration Failure Flag
X11723 AD Update Flag
ID11500 Current weight DWord
CHI1 ID11502 Current digital value / Current input
DWord
voltage
ID11504 Current weight DWord
CH2 ID11506 Current digital value / Current input
' DWord
Incoming voltage
Register ID11508 Current weight DWord
CH3 ID11510 Current digital value / Current input
DWord
voltage
ID11512 Current weight DWord
CH4 ID11514 Current digital value / Current input
DWord
voltage

m The XL-EIWT-D does not contain CH2—CH4: the XL-E2WT-D does not contain CH3 or
CH4.

Address Information

Parameter Name Function Declaration
1: Filter Level Switching ON: Filter Level A; OFF: Filter Level B;
2: Reset Resetting within the allowed range is valid; the zero point is not
saved.
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Parameter Name

Function Declaration

3: Zero Calibration

Used for system zero-point calibration;

4: Gain Calibration

For system linearity correction;

5: Stability Indicator

When the and stability

determination time conditions are satisfied, this signal output

stability determination range

becomes valid;

6: Overflow flag

When the signal voltage exceeds the set range, this signal output

becomes valid;

7: Calibration Successful

Indicator

When zero-point calibration and gain calibration are successful,

this signal output becomes valid,

8: Calibration Failure Flag

When zero-point calibration or gain calibration fails, this signal
output becomes valid,;
(For specific reasons, please refer to the module application

error message.)

9: AD Update Flag

Each AD value acquisition triggers a bit set;

10: Current digital value / Current

input voltage

The setting can be configured via the host computer; when
switched to the current input voltage mode, the unit is millivolt
(mV) with four decimal places.

® Parameter Write Instruction: TO

2) EC_FROM/EC To Instruction Manual

Write the specified register data into the designated module address, using a byte as the operation unit.

OROIOICY

K

“TO K10000 KO K2 DO

Operand Function Available Operands
S1 Target Module Number — Range: 10000-10015. K. TD, CD, D, HD, FD
S2 Write the starting address of the module. K. TD, CD, D, HD, FD
S3 Number of registers to write to (number of words). | K. TD, CD, D, HD, FD
The starting address of the register where written
Dl . s ) TD, CD, D, HD, FD
data is stored within the device.

® Parameter Read Instruction: FROM

operation unit.

Read data from the specified module address into the designated register of the device, using a word as the

GO &HEH @D

= w

FROM K10000 KO K2 DO

Operand Function Available Operands
S1 Target Module Number — Range: 10000-10015. K. TD, CD, D, HD, FD
S2 Read the starting address of the module. K. TD, CD, D, HD, FD
S3 Number of registers to read (number of words). K. TD, CD, D, HD, FD
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D1

The body receives the starting address of the
register.

TD, CD, D, HD, FD

(0

The FROM/TO instruction can only be written within a Sequential Function Block; a single

project may contain a maximum of 8 Sequential Function Blocks.

3) Related Address Definition

Address Content Explain Attribute
i i . Word
KO Zero Point Tracking Range | Range: 0-99; Initial value: 5 RAW
. o Range: 10-5000 (ms) Word
K1 Zero-point tracking time .
Initial value: 2000 R/W
. Range: 1-99 (%) Word
K2 Zeroing Range .
Initial value: 50 R/W
e . Word
K3 Stability Range Range: 1-99; Initial value: 3
All R/W
. Range: 10-5000 (ms) Channels | Word
K4 Steady-state time o
Initial value: 100 R/W
: . Word
K5 Filter Level A Range: 0-34; Initial value: 3
R/W
I .. Word
K6 Filtering Level B Range: 0-34; Initial value: 5
R/W
Steady-state filtering . Word
K8 . Range: 0-34; Initial value: 0
coefficient R/W
K9
) ) ) ) Gain calibration digital quantity
Gain calibration relative . . o Dword
K10 o — Zero calibration digital
digital return value ) R
quantity
Gain calibration weight ) ) ) ) Dword
K12 Gain calibration weight value
value CHI R/W
. .y Word
K14 CHI1 Minimum Division Range: 1, 2, 5, 10,20,50
R/W
. o Dword
K15 CH1 Maximum Range Range: < Division x 500,000 RIW
K17 Reserved
) . ) . Gain calibration digital quantity
Gain calibration relative ] ] o Dword
K20 . — Zero calibration digital
digital return value . R
quantity
Gain calibration weight ) . . ) Dword
K22 Gain calibration weight value
value CH2 R/W
CH2 minimum scale Word
K24 L Range: 1, 2, 5, 10,20,50
division R/W
. o Dword
K25 CH2 Maximum Range Range: < Division x 500,000 RIW
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Address Content Explain Attribute
K27 Reserved
) ) ) ) Gain calibration digital quantity

Gain calibration relative ] ] o Dword
K30 o — Zero calibration digital

digital return value _ R

quantity

Gain calibration weight ) ) ) ) Dword
K32 Gain calibration weight value

value CH3 R/W

CH3 minimum scale
K34 o Range: 1, 2, 5, 10,20,50 Word R/'W

division

) o Dword
K35 CH3 maximum range Range: < Division x 500,000 RIW
K37
) ) ) . Gain calibration digital quantity

Gain calibration relative ] ] o Dword
K40 . — Zero calibration digital

digital return value . R

quantity

Gain calibration weight ) . . ) Dword
K42 Gain calibration weight value

value CH4 R/W

CH4 minimum scale
K44 L Range: 1, 2, 5, 10,20,50 Word R/W

division

. o Dword

K45 CH4 maximum range Range: < Division x 500,000 RIW
K47

Weighing unit setting

In the PLC program, the weight of the object is written using the “To" instruction. For example, if the weight

of the object is 1 kg and the unit precision is set to kilograms, the value to be written is 1; if the unit precision

is set to grams, the value to be written is 1000; and if the unit precision is set to 0.1 grams, the value to be
written is 10000. This follows the formula: Resolution = 1 kg / Value Written.

Demarcate

Whenever the sensor is replaced, the pressure sensor must be recalibrated. For example, take Module 1,
Channel 1:

Step

Explain

Judgment Method:

Verify whether the module and sensor are functioning correctly;

negative terminals of the sensor's output signal;

pressure increases, or decreases as the load pressure increases, this indicates:

First, check whether the Overflow flag X10001 is in the OFF state; if it is ON, this indicates
that the sensor is not properly connected or is damaged;
Next, use the host computer software to monitor whether the ID10002's measured value
fluctuates upward or downward according to the sensor's output (the magnitude of the

fluctuation depends on the sensor's range); if the measured value increases as the load
(D The sensor is installed incorrectly — adjust the sensor's position or swap the positive and

(2 The input voltage signal has exceeded its allowable range — appropriately reduce the load.
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Step Explain

Set the pressure sensor to no-load condition; when the stability indicator X10000 is set to
ON, initiate the zero-point calibration function Y10002. If X10002 is set to OFF, it indicates
a successful zero-point calibration; if, after waiting for a few seconds, X10003 is set to ON,

it indicates a failed zero-point calibration.

Place a load of known weight on the scale body, and write the corresponding weight value
of the weights via the TO instruction. When the stability flag X10000 turns ON, enable gain
3 calibration Y10003. When X10002 is ON, it indicates successful calibration; turn off
Y10003. If X10003 turns ON after waiting for several seconds, the zero point calibration
fails.

The calibration is now complete. During weighing, the module automatically calculates the

4 necessary adjustment based on the collected no-load and calibration values, and finally

displays the correct weighing result.

7.1.10  Work Mode Setup

There are two methods for configuring the operating mode (The effects of these two methods are equivalent.).

® Through Control Panel configuration

® Set via Flash registers
1) Configuration Panel Configuration

1. Use the Xinje PLC Programming Tool Software version 3.8.0a or later to configure the module; click
[PLC Configuration] — [Module Configuration] in the left-side Engineering Bar to open the
Expansion Module Settings window. For versions prior to 3.8.0a of the Xinje PLC Programming
Tool Software, click [PLC Configuration] — [Expansion Module] in the left-side Engineering Bar to

perform the configuration.

T 5@ XiBasclobonControlAxsDat | TR,
TG G S (= e }
SonControlGroupl @ W Q 100 ¥ &

&

Extracted Modules | 2]
(X}
&<
i

4 PLC Status
B CPU Detnt
B PLC Project Message
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2. Select a module from the right-hand module list and drag it to the desired position; alternatively,

double-click a module in the right-hand module list to select it:

& XL/E-4DA-V-ED

ol XL/K-2AD2DA-A-ED
= XL/K-2ADZDA-V-ED
| XL/E-24D2PT-A-ED

Pl Te— = 3| -
5 oo oo q .| & &
faglxame - QQw -%5 & . ¥
- s ED module
2 = XL/E-4AD-4-ED
£ = XL/E-4AD-V-ED
E » XL/E-4DA-A-ED

| XL/E-2ADZPT-V-ED
 XL/K-2FT2DA-A-ED
ul XL/K-2PT2DA-U-ED
4 Digital input nodule
= XL/E-E18X
« XL/E-E32X
=408 Digital output module
= XL/R-E16Y
ol XL/K-E32Y
o Digital 1/0 module
IL/K-EBY8Y/ESL/BEY
TL/E-E18

= XL/E-EBAD-Y

= XL/E-EBAD-A
| XL/R-EBAD-Y-S
" XL/E-EBAT-A-S
5-{E Analog output nodule
= XL/K-E4DA
i Analog 1/0 module
sl XL/E-E4ADZDA
= {E Temperature module
 XL/E-E4FT3-P
w XL/E-B4TC-P
= XL/H-E4FT3-P-H
i Veighing acdule
= XL/E-E1¥T-D
bl

= XL/K-E4¥T-D
= XL/E-En¥I-RR

3. Double-click the corresponding module icon to access the module configuration interface and select

the weighing module configuration parameters.

Q
&
N
1:XL/K-E4WT-D
Auto Clear on Power-up Off
Data Display Selection Sensor Input Voltage mV
AD Sampling Rate 3005PS
-1 2 5
All Channels Input Range 0mV - 10mV (Sensitivity 2mV/V)
Steady-state Filter Switch Off
Double Click

4. Click " = "to retrieve the default configuration parameters for the extended module.

k" —

5. After completing the parameter configuration for the expansion module, clic " to write the

set values into the PLC; the changes will take effect only after the PLC is powered off and then
powered on again. Under the Module Configuration Node, mount the configured module, then

double-click to enter the Module Parameter Configuration screen.

1
1 HLK-E4WT-D
2 HUK-E2WT-D
JHLK-ETWT-D
&4 XLK-EnWT-MR

2) Flash Register Configuration

The expansion module allows users to configure gear positions and customize the fast sampling frequency;
these settings are made using the SFD (Special FLASH Data Register) within the PLC. As shown below:
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Configuration Configuration
Module ID ; Module ID ;
Information Address Information Address
#1 SFD350~SFD359 #9 SFD430~SFD439
#2 SFD360~SFD369 #10 SFD440~SFD449
#3 SFD370~SFD379 #11 SFD450~SFD459
#4 SFD380~SFD389 #12 SFD460~SFD469
#5 SFD390~SFD399 #13 SFD470~SFD479
#6 SFD400~SFD409 #14 SFD480~SFD489
#7 SFD410~SFD419 #15 SFD490~SFD499
#8 SFD420~SFD429 #16 SFD500~SFD509

3) SFD Bit Definition

Using the First Module as an example to illustrate the setup method.

. Bit | Bit | Bit | Bit . Bit . . .
Register Bit3 Bitl Bit0 Explain
7 6 5 4 2
Samplin
g data
mode
initial )
) Automatic
AD sampling rate Steady- value: 0
reset upon
Range: 0-2 state filter 0:
. - power-on
Initial value: 1 initial Sensor o
ByteO . . Initial
SFD350 0: 150 times/second value: 0 input lue: 0 All
alue:
1,300 times/second 0: Off | 1: voltage Vo'li)ff Channels
2: 450 times/second On (mV) '
1: On
1: AD
sampling
digital
value
Bytel Reserved
SFD351~SFD359 Reserved

7.1.11  Module Error Message

Severe application error (corresponds to the high 8 bits of the Body Register Address SD503)

Error Code .
- . : Meaning
Binary Hexadecimal Decimal

0000 0001 0x01 1 Unconnected 24V supply
Configuration not completed within 5

0000 0010 0x02 2
seconds

0000 0011 0x03 3 Inconsistent module models
Communication anomaly with the PLC

0000 0011 0x04 4 ,
uni
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Usage of this error code: Write the module number to SD500. To view the error code of the first module, write

10000.

7.1.12  External dimensions diagram

Unit: mm
15.0 70.0 25.0 5.1 Applicable Modules
— T Pressure
o - o
o o e Measurement
o o TS | Module
e L] ©
e XL-EIWT-D
oo FES XL-E2WT-D
— e - e
— O - XS
—— e S
e %@
-] ©
e || S
e IS
e ]S ]
= @S
w [T S
oS
~ms
° - =
| — p—
85.0 36. 0 Applicable Modules
15.0 70.0 Pressure
i —
5 O - N Measurement
" Module
@ 1
ool e XL-E4WT-D
o | | ofm
Tl | | ofm
w|o| | ES| | oF
il | s | | o
=S |- s | | om|-
mls | | om@m
s | | om@m
Tl | | ofm
Tl | | ofm
Tl | | ofm
s | | em ]
[Es | | om
- @S o
l¢) . TS @M =
S

7.1.13  Programming Example

Example:
Take Module 1, Channel 1 as an example:

Program:
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SM12 ‘
- | SBLOCK Read AllPara
100ms
Puse FROM K10000 KO K50 DO
DO: Zero chasing range
SBLOCKE -
Ml
Mt ‘ SBLOCK Common Para %
Set
Parameter — TO K10000 KO K7 HDO |
HDO: Zero chasing range
| TO K10000 K14 K3 HDI4 |
HD14: CH_A Min Division
- SBLOCKE -
M2 Y10002
—i )
Zero CH_A Zero Calibration
calibration
M3
- | SBLOCK CH APam [ —
Set
Weight TO K10000 K12 K2 HDI12 }7
HD12: CH_A AD Code of Gain Calibration
SBLOCKE =
M3
: | TMR T3 K10 K100 —
Set .
Weight T3:Set Time
T3 M3
I \ R )
S Set Weight
.et Impart
Time M4
{ 3
Weight value writ\ing
completion flag
s w Vi
Gain Wéight value . . o ' /
calibr writing CHA gain calibration
ation completion
flag
Y 10003 ‘
|
i | TMR TI K30 K100 —
Gain
calibr
ation
MS - X10002 M
R
_Ggin H” - Gain ' /
calibr ;ioﬁg;ﬂ: calibration
ation flag M4
( R)
T1  X10002 Weight value writing
— .
completion flag
CH_ACalibr
ation success
flag
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Explain:

Read all parameters and write general operating parameters using the FORM/TO command;

Set M1 to write all parameters to Channel 1;

Zero-point calibration: Set M2 and perform zero-point calibration; if the calibration is successful, set
X10002 to ON;

Gain calibration: Before performing gain calibration, first enter the weight value, set M3, and input
the HD12 weight value into the module. Once the write operation is successful, turn on the
completion flag M4 before proceeding with the gain calibration; then set M5 to initiate the gain
calibration process. Set the preset stabilization time to 3 seconds and wait for the weighing platform
to stabilize. If the gain calibration is successful, turn on X10002 or wait until calibration time T1

expires; then reset M4 and M5 — the gain calibration is now complete.
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Manual Update Log

The document reference number for this manual is printed in the lower right corner of the cover. Information

regarding this manual's revision is summarized below:

No.

Document Reference
Number

Chapter

Update Content

PL04 20220225 1.0

1. New XL-E4AD, XL-E1IWT-D, XL-E2WT-D, and XL-
E4WT-D modules have been added.

PL04 20230329 1.1

1. Correct the description of the PWR and ERR indicator
lights;

2. Precautions for modifying the analog-to-digital conversion
diagram;

3. New XL-ES8AD-A-S

specifications.

and XL-ESAD-V-S module

PL04 20230427 1.1.1

1. Update the documentation for the 10 module's horn

terminals.

PL04 20230504 1.1.2

1. Update the instructions for the Temperature Module section

in the User Manual.

PL04 20231101 1.2

1. New XL-E16PX16PYT and XL-E4PT3-P-H module
documentation;

2. Manual structure adjustment.

PL04 20240224 1.3

1. New XL-E8NPX8YT and XL-ESNPX8YR modules have
been added.

PL04 20240426 1.4

1. Update the instructions for the Temperature Module;
2. Other modifications to the manual.

PL04 20240823 1.5

1. Add a new Chapter 1.3 module covering power rating and
operating conditions;
2. Revised List
Specifications;

3. Update the bit definition description for the SFD in XL-
E4AD2DA.

of Analog Input Module Model

PL04 20250409 1.5.1

1. Added new content to Chapter 1.6.

10

PL04 20250714 1.6

1. Instructions for the new XL-E16PYT module;
2. Modify the work mode settings.

11

PL04 20260116 1.6.1

1. Instructions for increasing the number of compatible
modules for XL3E models;

2. The Chapter 7.2.6 now includes an address specification for
Channels 3 and 4 of the XL-EnWT-D module.

12

PL04 20260116 1.6.2

1. Add description of the number of matching modules for
XL3E model.




2. Add address description for Channel 3 and Channel 4 of
XL-EnWT-D module in Section 7.2.6.

X_I_NlE WUXI Xinje ELECTRIC CO., LTD.

Address: No.816, Jianzhu West Road, Binhu District, Wuxi City,
Jiangsu Province
Whatsup: +86 180 6833 9655
- Email: sales@Xinje.com | tech@Xinje.com
Scan with WeChat to  Website: en.Xinje.com
follow us!
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