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1 Product Overview

1.1 Product Introduction

The XB6S-PL20 is a plug-in incremental encoder counter module that utilizes the X-bus backplane
and supports two external 24V single-ended incremental encoders. The module supports functions such
as Z-phase zero reset, comparison output, and probe latch. When used with our XB6S series couplers, it
can be widely used in various industrial systems and equipment.

1.2 Product Features

® Three pulse modes
Supports AB quadrature (ABZ), directional pulse (Pul+Dir), and dual pulse (CW/CCW).
® Two counting ranges for ring counters
0~2732-1 or 0~ring counting resolution x counting magnification-1.
® Speed reporting
Supports reporting the real-time speed of two encoder channels.
® 7 phase clear
Supports Z phase clear function.
® Comparison output
When the count value reaches the set value, the corresponding output channel outputs a
pulse signal with adjustable time.
®  Probe latch
Supports latching the current count value when the voltage of the probe input pin changes.
® Magnification counting
Supports 4x/2x/1x counting.
® Power-off storage
Supports power-off storage of count values.
® Small size
Compact structure and small space occupation.
® Easy configuration
The configuration is simple and supports mainstream master stations.
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® Easy to install
DIN 35 mm standard rail installation
It uses spring-type terminal blocks, making wiring quick and easy.
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2 Naming conventions

2.1 Naming conventions

XB6S-PL2O

I L L] L] I L | L
Serial . ..
Meaning Description
Number
(1) Bus type XB: X-bus
(2) Product Series 6: Insert type
3) Product Version | S: Strengthen, upgraded version
4) Module Type P: Pulse
L: Location
5) Module S: SSI synchronous serial interface protocol
Function T: Train (PTO: Pulse Train Output) pulse train output
C: Count pulse count
Function input
(6) 01,2438
channel number
Function output
(7) 012438
channel number

Copyright © 2024-2025 Nanjing Solidot Electronic Technology Co., Ltd.




XB6S-PL20 Incremental Encoder Counting Module User Manual 3 Product Parameters

3 Product Parameters

3.1 General Parameters

Interface parameters

Product Model XB6S-PL20
Bus Protocol X-bus
Process data volume: 20 Bytes
Downlink

Process data volume: Uplink | 34 Bytes

Channel Type

Encoder input channel: 2 groups of channels (Phase A, Phase B, and
Phase Z), PNP/NPN

Probe input channel: 4 channels (1 encoder with two-probe function),
PNP/NPN

Standard digital input channel: 4 channels (1 encoder with 2 standard
digital inputs), PNP/NPN

Comparison output channel: 4 channels (1 encoder with 2 comparison
outputs), NPN

Ordinary digital output channel: 4 channels (1 encoder with 2 standard
digital outputs), NPN

Refresh rate

Tms
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3 Product Parameters

Technical Parameters

System input power

5VDC (4.5V~5.5V)

Rated current consumption

160mA

Power consumption

0.7W

Field-side power supply
rating (range)

24VDC (20.4V~28.8V)

Input channel voltage rating
(range)

24VDC (20.4V~28.8V)

Encoder pulse input mode

AB quadrature (ABZ), directional pulse (Pul+Dir), double pulse

(CW/CCW)
Encoder pulse input 1MHz
frequency
Report channel real-time Support
speed
Z phase clear Support
Counting rate setting 4x/2x/1x (default 1x)
Ring counting support

Counting range

0~2732-1 or0~Ring counting resolutionxcounting magnification-1

Encoder ring count
resolution setting[1]

Support (ring counting resolution setting range is 1~65535)

Count initial value setting

Support (the initial value of the count is set in the range of 0~2/32-1)

Count backward

Support

Encoder input hardware

Support (level 0~15)

filtering

Probe function (high-speed | Support
hardware latch)

Probe input frequency TMHz
Comparison output function | support
Comparison of output signal | <10us
response speed

Input and output pin Support
function selection

Power-off storage Support
Dimensions 106.4x25.7x72.3mm
Weight 110g

Wiring method

Screw-free quick plug

Installation 35mm standard rail installation
Operating temperature -20°C~+60°C

Storage temperature -40°C~+80°C

relative humidity 95%, non-condensing
Protection level P20

Note [1]: The ring count resolution here is only used to set the ring count range of the encoder and is
different from the physical resolution of the encoder itself.
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4 Panel

4.1 Panel structure

Name of each part of the product

Channel indicators and markings

Input and output channels

System indicators

Channel indicators and markings

Input and output channels

Field power terminal block
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4Panel

4.2 Indicator light function

Name Logo Color | Status Status Description
Steady on | Power supply is normal
Power indicator PWR GREEN - The product is not powered on or the
power supply is abnormal
Steady on | The system is running normally
. No business data interaction, waiting
Flashing . . .
i for business data interaction to be
System operation THz .
o . SYS GREEN established
indicator light -
Flashing .
Firmware Upgrade
10Hz
OFF System not working
Encoder input AB 0 GREEN Steady on | Encoder enabled
phase indicator light 1 OFF Encoder not enabled
The encoder Z phase clear function
. Steady on
Encoder input Z phase has been enabled
o 2 GREEN .
indicator - The encoder Z phase clear function is
not enabled
Lo . Steady on | Channel has signal input
Input channel indicator | 3~6 (left side) | GREEN - -
OFF Channel no signal input
Output channel 3~6 (right GREEN Steady on | Channel has signal output
indicator side) OFF Channel no signal output
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Installation and removal

5.1

Installation Guide

Installation/Removal Precautions

The module protection level is IP20. The module needs to be installed in a cabinet and used
indoors.

Ensure that the cabinet has good ventilation (such as installing an exhaust fan in the cabinet).
Do not install this device near or over any equipment that may cause overheating.

Be sure to install the module vertically on the fixed rail and ensure that there is sufficient air
circulation around it (there should be at least 50 mm of air circulation space above and below
the module).

After installing the module, be sure to install the guide rail fixings at both ends to secure the
module.

Installation/disassembly must be performed with the power off.

After the modaule is installed, it is recommended to connect and route the cables in an
up-and-down manner.

AWarning

® |f used in a manner not specified in the product user manual, the protection provided by the

equipment may be impaired.
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Module installation diagram, minimum clearance between top and bottom (=
50mm)
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Ensure the module is installed vertically on the fixed rail
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Module upper and lower wiring diagram

5.2 Installation and removal steps

Module installation and removal

1. Install the coupler module on the fixed guide rail first.

2. Install the required 1/0 modules or functional modules in sequence on the right side

Module of the coupler module.
installation 3. After installing all required modules, install the terminal cover to complete the
steps module assembly.

4. Install the guide rail fixings at both ends of the coupler module and terminal cover to

secure the module.

Module 1. Loosen the guide rail fixings at both ends of the module.

disassembly | 2. Use a flat-blade screwdriver to pry open the module buckle.

steps 3. Pull out the disassembled module.
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5.3 Installation and disassembly diagram

Coupler module installation

B Align the coupler module vertically with the guide rail slot, as shown in Figure @ below.

B Press the coupler module toward the guide rail with force until you hear a "click" sound. The module is
then installed in place, as shown in Figure @ below.
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I/0 module installation

B Follow the steps above to install the coupler module, and install the required 1/0 modules or
functional modules one by one. Push them in as shown in Figures 3, @, and G below. When you
hear a "click," the module is installed in place.
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Terminal cover installation

B |Install the terminal cover on the right side of the last module, aligning the groove on the terminal
cover with the guide rail. Refer to the installation method for the I/O module and push the terminal
cover inwards into place, as shown in Figure ® below.
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W After the terminal cover is installed, check whether the front of the entire module is flat and ensure
that all modules and end covers are installed in place and the front is flush, as shown in Figure 7
below.

Guide rail fixing installation

B Install and tighten the guide rail fixings close to the left side of the coupler, as shown in Figure
below.

R
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B Install the guide rail fixture on the right side of the terminal cover. First, push the guide rail fixture
toward the coupler to ensure that the module is installed firmly, and then tighten the guide rail fixture

with a screwdriver, as shown in Figure @ below.

Disassembly

B Use a screwdriver to loosen the guide rail fixture at one end of the module and move it to one side to
ensure there is a gap between the module and the guide rail fixture, as shown in Figure @ below.

) -’-’n’.’n'

OO
+

s

)

I on [

(M [[On 7 ]
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B Insert a flat-head screwdriver into the buckle of the module to be removed, and apply force sideways

toward the module (until you hear a click), as shown in the figure below.@and@Note: Each module

has a buckle on the top and bottom, and both modules are operated in the same way.

Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2025
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5 Installation and remc

B Follow the opposite steps of installing the module to disassemble it, as shown below.@shown.

®
5.4 Dimensions
Overall specifications (unit: mm)
723
5.8 50.2
|
& w“
S ~
9
o
-
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6 Wiring

6 Wiring

6.1 Wiring Diagram

19
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® For personal and equipment safety, it is recommended to disconnect the power supply when
performing wiring operations.

® COMO and COM2 are DI common terminals, are not interconnected internally, and are
NPN/PNP compatible.

® COMT1 and COM3 are common terminals for encoder signals, which are not interconnected

internally and are NPN/PNP compatible.

24V internal conduction, 0V internal conduction.

6.2 Terminal Block Definition

Terminal | Terminal Description Terminal | Terminal Description
marking | Definition marking | Definition
0 AO ENCO A 0 EOV 24V encoder power
supply
1 BO ENCO B 1 EOG 0V encoder power
supply
2 Z0 ENCO Z 2 COoM1 ENCO encoder common
terminal
3 X00 ENCO _InputO (probe 3 Y00 ENCO Output0
function) (Comparison Output)
4 X01 ENCO _Input1 (probe 4 Y01 ENCO_Output1
function) (Comparison output)
5 X02 ENCO_Input2 normal DI 5 Y02 ENCO_Output2 standard
DO
6 X03 ENCO_Input3 ordinary DI 6 Y03 ENCO_Output3 standard
DO
7 COMO Input common port 7 NC Empty terminal
como

Terminal | Terminal Description Terminal | Terminal Description
marking | Definition marking | Definition
0 Al ENC1 A 0 E1V 24V encoder power
supply
B1 ENC1 B E1G 0V encoder power supply
2 Z1 ENC1 Z 2 COM3 ENC1 encoder common
terminal
20 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2025
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6 Wiring

X10 ENC1_InputO (probe Y10 ENC1_Output0
function) (Comparison Output)
X11 ENC1_Input1 (probe Y11 ENC1_Output1
function) (Comparison Output)
X12 ENC1_Input2 normal DI Y12 ENC1_Output?2 standard
DO
X13 ENC1_Input3 ordinary DI Y13 ENC1_Output3 standard
DO
COM2 Input common port NC Empty terminal
com2
24V Field side power supply 24V Field side power supply
24v 24v
oV Field side power supply oV Field side power supply
ov ov

21
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7 Use

7.1 Process data

7.1.1 Uplink data

Uplink data 34 bytes (17 bytes for each encoder, encoder [n] ranges from 0 to 1)
name meaning Value range Data Type | length
Encoder probe 0: No signal input
E[n] Input CHO (Latch) input signal o ) bool 1 bit
1: There is signal input
channel 0
Encoder probe 0: No signal input
E[n] Input CH1 (Latch) input signal o ) bool 1 bit
1: There is signal input
channel 1
Encoder common 0: No signal input
E[n] Input CH2 input signal L . bool 1 bit
1: There is signal input
channel 2
Encoder common 0: No signal input
E[n] Input CH3 input signal L . bool 1 bit
1: There is signal input
channel 3
Encoder probe 0: 1->0 latch once, toggle
input channel 0 once .
E[n] Latched Flag CHO . bool 1 bit
latch completion 1: 0->1 latch once, toggle
flag once
Encoder probe 0: 1->0 latch once, toggle
input channel 1 once .
E[n] Latched Flag CH1 ) bool 1 bit
latch completion 1: 0->1 latch once, toggle
flag once
Encoder count )
E[n] Count Value 0~2732-1 unsigned32 | 4 bytes
value
22 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2025
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Encoder probe

E[n] Latch Value CHO input channel 0 0~2732-1 unsigned32 | 4 bytes

latch value

Encoder probe

E[n] Latch Value CH1 input channel 1 0~2732-1 unsigned32 | 4 bytes
latch value
E[n] Speed Encoder speed -2731~2731-1 signed32 | 4 bytes
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Uplink data description:

*

24

Encoder probe input signal channel E[n] Input CHO/CH1 (Latch)

Each encoder is equipped with two probe input channels, indicating the presence or absence of
input signals from the corresponding probe input channels.

When the latch function of the probe input channel is not enabled, it can be used as a standard
digital input channel.

Encoder common input signal channel E[n] Input CH2/CH3
Each encoder is equipped with two standard digital input channels, indicating the presence or
absence of the corresponding DI channel input signal.

Encoder probe input channel latch completion flag E[n] Latched Flag CHO/CH1

One encoder is equipped with two probe input channels. After the probe input channel completes a
latch, the flag bit will toggle from 0 to 1 or from 1 to 0.

Example 1: The latch completion flag of encoder 0 probe input channel 1 is 0. After completing one
latch, the flag becomes 1. After completing another latch, the flag becomes 0.

Encoder count value E[n] Count Value
The encoder count value corresponds to the current count value of the encoder, and the value range
is 0~2/32-1.

Encoder probe input channel latch value E[n] Latch Value CHO/CH1

Each encoder is equipped with two probe input channels. By inputting a signal that meets the set
conditions into the probe input channel, the current count value of the corresponding encoder can
be quickly latched. Therefore, the numerical range of the latched value is the same as the count
value, which is 0~2/32-1.

Encoder speed E[n] Speed

The encoder speed is the pulse speed of the encoder input channel, and its value range is
-2731~2131-1.

Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2025
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7.1.2 Downlink data
Downlink instruction 20 bytes (10 bytes for each encoder, encoder [n] value 0~1)
Name Meaning Value Range Data Type | Length
) 0: Disability o
E[n] Enable Encoder counting enable bool 1 bit bit0
1: Enable
E[n] Z Phase Clear 0: Disability o
Encoder Z phase clear enable bool 1 bit bit1
Enable 1: Enable
0: Disability o
E[n] Count Clear Encoder count value cleared bool 1 bit bit2
1: Enable
E[n] Compare Output Encoder comparison output 0: Disability o
bool 1 bit bit3
CHO Enable channel 0 enable 1: Enable
E[n] Compare Output Encoder comparison output 0: Disability o
bool 1 bit bit4
CH1 Enable channel 1 enable 1: Enable
) 0: Decrement
Encoder comparison output .
E[n] Compare Output . comparison L
o channel 0 comparison bool 1 bit bit5
CHO Direction . . 1: Incremental
direction .
comparison
) 0: Decrement
Encoder comparison output .
E[n] Compare Output . comparison L
o channel 1 comparison bool 1 bit bité
CH1 Direction . . 1: Incremental
direction .
comparison
. 0: Single trigger
E[n] Compare Output Encoder comparison output o
. 1: Repeated bool 1 bit bit7
CHO Mode channel 0 trigger mode .
trigger
. 0: Single trigger
E[n] Compare Output Encoder comparison output Lo
. 1: Repeated bool 1 bit bit0
CH1 Mode channel 1 trigger mode .
trigger
0: Output high
E[n] Output CHO Encoder output channel 0 level 24V o
) bool 1 bit bit1
(Compare) (comparison output) 1: Output low level
ov
0: Output high
E[n] Output CH1 Encoder output channel 1 level 24V o
) bool 1 bit bit2
(Compare) (comparison output) 1: Output low level
ov
0: Output high
Encoder output channel 2 level 24V o
E[n] Output CH2 bool 1 bit bit3
(standard output) 1: Output low level
ov
Encoder output channel 3 0: Output high o
E[n] Output CH3 bool 1 bit bit4
(standard output) level 24V
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7 Use

1: Output low level
ov
Encoder probe input channel 0: Disability o
E[n] Latch CHO Enable bool 1 bit bit5
0 latch enable 1: Enable
Encoder probe input channel 0: Disability o
E[n] Latch CH1 Enable bool 1 bit bite
1 latch enable 1: Enable
E[n] Compare Value Encoder comparison output .
. 0~2732-1 unsigned32 | 4 bytes
CHO channel 0 setting value
E[n] Compare Value Encoder comparison output .
. 0~2732-1 unsigned32 | 4 bytes
CH1 channel 1 setting value
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Downlink data description:

*
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Encoder count enable E[n] Enable
If the encoder count enable is set to 0, it is disabled; if it is set to 1, it is enabled.

Encoder Z phase clear enable E[n] Z Phase Clear Enable

If the encoder Z phase clear enable is set to 0, it is disabled, and if it is set to 1, it is enabled.

After the Z phase clear is enabled, the current count value is cleared by detecting the Z phase signal
of the encoder. Each time the encoder rotates one circle, a Z phase pulse is generated and the count
value is cleared once.

The physical resolution of an encoder is the number of pulses it outputs per revolution. The
maximum single-turn count is calculated by multiplying the count ratio by the physical resolution.
When the Z-phase clear function is enabled and the count value increases or decreases, the count
value is cleared once per encoder revolution.

Encoder count value cleared E[n] Count Clear
Edge control, when it is detected that this bit is set from 0 to 1, the corresponding encoder count
value is cleared to 0. If the encoder count initial value is set, the count value is also set to 0.

Encoder comparison output--channel enable E[n] Compare Output CHO/CH1 Enable

The encoder comparison output enable is set to 0 to disable and to 1 to enable.

When the comparison output channel function is not enabled, it can be used as a normal digital
output channel.

Note: Before enabling comparison output, you must ensure that the comparison output channel is
not outputting. Otherwise, enabling comparison output in the output state will result in constant
output.

See 7.2.3 Comparison output function.

Encoder comparison output--channel comparison direction E[n] Compare Output CHO/CH1
Direction

When the comparison direction of the encoder comparison output channel is set to 0, it is a
decreasing comparison, that is, the count value is from large to small; when it is set to 1, it is an
increasing comparison, that is, the count value is from small to large.

Encoder comparison output--channel trigger mode E[n] Compare Output CHO/CH1 Mode
Encoder comparison output channel trigger mode can be set to: 0 (single trigger), 1 (repeated
trigger).

When the single trigger comparison output function is enabled, a pulse output is triggered when the
count value meets the conditions, and no comparison is performed thereafter. To trigger the
comparison output again, the comparison output function must be enabled again.

When the repeated triggering comparison output function is enabled, a pulse output is triggered
when the count value meets the conditions, and the next comparison will start immediately, but the
pulse output will not be restarted for a period of time within the comparison output pulse time. After

Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2025



XB6S-PL20 Incremental Encoder Counting Module User Manual 7 Use

28

the comparison output triggers the pulse for a period of time, the pulse output will be triggered
again if the comparison output conditions are met. See 7.2.3 Comparison output function.

Encoder output channel (comparison output) E[n] Output CHO/CH1 (Compare)

When the comparison output channel function is not enabled, it can be used as a normal digital
output channel. Digital channel output (NPN type output): Setting it to "0" outputs a high level of
24V, and setting it to "1" outputs a low level of OV.

When the comparison output is established, the level of this pin will be flipped. Therefore, you can
set the invalid/valid level corresponding to the comparison output by setting this bit first and then

enabling the comparison output.

Encoder output channel (standard output) E[n] Output CH2/CH3
Digital channel output (NPN type output): Set to "0" to output high level 24V, set to "1" to output
low level OV.

Encoder probe input channel latch enable E[n] Latch CHO/CH1 Enable
If the encoder input latch channel enable flag is set to 1, the latch function is enabled; if it is set to O,
the latch function is disabled.

Encoder comparison output channel set value E[n] Compare Output CHO/CH1 Set Value

The encoder comparison output channel setting value is consistent with the encoder counting range,
which is 0~2/32-1.

After the comparison output function is enabled, the module will compare the current count value
with the set value to see if they are consistent. When the comparison direction is consistent with the
comparison set value, the corresponding comparison output channel will output a pulse with

adjustable time.See 7.2.3 Comparison output function.
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7 Use

7.2 Configuration parameter definition

The module configuration has a total of 23 parameters. Eleven of the two encoders' configuration

parameters are identical and independently configured, and one parameter is shared by both encoders

(the shared parameter is marked green in the table below). The following table describes the

configuration parameters for encoder 0 as an example. Note: All configuration parameters take effect the

next time the encoder is enabled.

Default
Function Parameter name Value range
value
0: ABZ (AB orthogonal)
Encoder 0 pulse —
q EO Pulse Mode 1: Pul+Dir (direction pulse) 0
mode
2: CW/CCW (double pulse)
Encoder O filtering EO Filter Level Level 0-15 7
Encoder O count . MUL_1, 2, 4 (valid only in AB orthogonal
L EO Count Ratio - MUL 1
magnification mode) -
0: 2732 (0~2732-1)
. 1: Resolution x Multiple
Encoder 0 counting ) ) ) )
EO Count Range (0~ring counting resolution x counting 0
range
9 magnification - 1, only valid in AB
orthogonal mode)
Encoder 0 ring .
. EO Count Resolution 1~65535 1
count resolution
Encoder 0 counting L 0: Forward
L EO Count Direction 0
direction 1: Backward
Encoder 0 count .
L EO Initial Value 0~2/32-1 0
initial value
0: CHO Single, CH1 Single
Channel 0 single, channel 1 single
1: CHO Repeat, CH1 Single
Encoder 0 probe Channel 0 repeat, channel 1 single
EO Latch Mode - 0
mode 2: CHO Single, CH1 Repeat
Channel 0 single, channel 1 repeated
3: CHO Repeat, CH1 Repeat
Channel 0 repeat, channel 1 repeat
0: CHO Raising, CH1 Raising
Channel 0 rising edge, channel 1 rising
edge
Encoder 0 probe EO Latch Edge 1: CHO Falling, CH1 Raising 0

trigger edge

Channel 0 falling edge, channel 1 rising
edge

2: CHO Raising, CH1 Falling
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Channel 0 rising edge, channel 1 falling
edge
3: CHO Falling, CH1 Falling
Channel 0 falling edge, channel 1 falling
edge
Encoder 0
comparison output EO Compare Output Time .
1~65535 (unit: ms) 10
channel 0 pulse CHO
time
Encoder 0
comparison output EO Compare Output Time .
1~65535 (unit: ms) 10
channel 1 pulse CH1
time
Power-off storage 0: OFF
Power Off Storage 1
enable 1: ON

7.2.1 Encoder counting function

The encoder counting parameters include 7 parameters: encoder pulse mode, filtering, counting
maghnification, counting range, ring counting resolution, counting direction and counting initial value.

Encoder pulse mode:The input pulse modes supported by the encoder count include AB quadrature
mode, direction pulse mode, and CW/CCW mode.

Encoder filtering:The encoder filter is effective in all three pulse modes and has 16 levels of filtering
(0-15), with level 0 indicating no filtering and level 15 indicating maximum filtering. The encoder filter
parameter defaults to level 7 and can be configured as needed.

Encoder counting ratio:The encoder count multiplication factor is only effective in AB quadrature
pulse mode.

Encoder counting range:The encoder's counting range can be set to 0 to 2432-1 or 0 to ring
counting resolution x counting magnification - 1. The former is suitable for most cases, while the latter
is suitable for situations where the encoder has no Z-phase signal but still needs to be used for
single-turn counting.

Encoder ring count resolution:The ring counting resolution is used to set the counting range of the
encoder, and the setting range is 1~65535.

Note: The ring count resolution here is different from the physical resolution of the encoder
itself. When the resolution is set to 0, the counting range is set to 1, that is, 0 to ring count
resolution x counting magnification - 1, and the ring count does not take effect.

Encoder counting direction:The encoder counting direction defaults to 0, which is forward counting;
when it is set to 1, the encoder will count in the reverse direction after the encoder is re-enabled.

Encoder count initial value:The encoder's initial count value supports configuration and
automatically takes effect after the encoder is re-enabled. The setting range of the initial count value is 0
to 2732-1. Note: When the power-off storage function is enabled, the initial count value is invalid and the
encoder's initial count value is 0. If the initial count value is greater than the maximum ring count value,

the ring count will not take effect.
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Example 1:Set the encoder's pulse mode to AB quadrature mode, the encoder’s counting range to 0 to
ring count resolution x count magnification - 1, the ring count resolution to 50,000, the count
magnification to 4, the counting direction to forward, and the initial count value to 0, so the counting
range is 0 to 200,000. Connect an encoder with a physical resolution of 1000 to the module. After counting
begins, the count value increases from 0. Each encoder rotation results in a count value of 1000 x 4 =
4000. After reaching 200,000, it returns to 0 and continues counting.

7.2.2 Probe function

The probe function parameters include probe mode and probe trigger edge. Each encoder is
equipped with two probe input channels. By inputting the corresponding signal into the probe input
channel, the count value of the corresponding encoder can be latched.

Probe Mode:The probe mode parameter can configure each probe function channel of the encoder
to single/continuous mode.

If the probe function channel is configured in single mode, after the probe function is enabled, the
count value can be latched once when the channel inputs a signal that meets the set conditions; when a
signal that meets the set conditions is input again subsequently, the count value will no longer be latched
unless the probe function channel is re-enabled.

If the probe function channel is configured in continuous mode, after the probe function is enabled,
each time the channel inputs a signal that meets the set conditions, the count value can be latched once,
and the count value can be latched multiple times.

Probe trigger edge:The probe trigger edge parameter allows you to configure each encoder probe
channel for rising or falling edge triggering. The latch trigger signals for each encoder's two probe
function channels can be configured independently, and the latched values can be displayed
separately.

The probe input channel is compatible with both PNP and NPN signals through the COM terminal.
When the COM terminal is connected to 0V, the input signal is PNP type, and a high-level 24V input
signal is valid, while a low-level OV input signal is invalid. When the COM terminal is connected to 24V,
the input signal is NPN type, and a low-level OV input signal is valid, while a high-level 24V input signal is
invalid.

Rising edge triggering means that the probe input channel is triggered from an invalid signal to a
valid signal, and falling edge triggering means that the probe input channel is triggered from a valid

signal to an invalid signal.
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7.2.3 Comparison output function

Comparison output functionBy configuring the comparison output channel enable, comparison
output set value, comparison direction, single/repeated trigger mode, and comparison output channel
pulse time, when the encoder count value reaches the set value and satisfies the comparison direction,
the corresponding comparison output channel will output a pulse with an adjustable time. The adjustable
time is the comparison output pulse time. The comparison output function has a pulse output response
speed of up to 10us.

The configuration parameters of the comparison output function include the encoder comparison
output channel pulse time, and the configurable time range is 1~65535ms.

Each encoder is equipped with two comparison output channels. The comparison output channel
enable, comparison output set value, comparison direction, and single/repeat trigger mode can all be set
in the Downlink data. When the comparison output channel function is not enabled, the comparison
output channel can be used as a normal digital output.

Example 1:When the comparison output channel 1 of encoder 0 is used as a normal digital output, the
output value is set to 0 (NPN type output, the output is 24V), the channel indicator light is off.

Encoder 0 comparison output channel 1 is set to 1000, the comparison direction is set to ascending
comparison, the comparison output trigger mode is single trigger, and the comparison output channel 1
pulse duration is configured to 5 seconds. After the comparison output channel 1 function is enabled,
when the encoder 0 count value reaches 1000 from small to large (satisfying the comparison direction),
comparison output channel 1 will function as the comparison output channel output, and its state will flip
from high-level output to low-level output. The pulse output duration is 5 seconds, and the channel
indicator will remain on for 5 seconds. After 5 seconds, the high-level output will resume, and the channel
indicator will go off. When the count value again meets the comparison output setting value and
comparison direction, the comparison output channel will not respond because the comparison output
trigger mode is single trigger.

Example 2:When the comparison output channel 1 of encoder 0 is used as a normal digital output, the
output value is set to 1 (NPN type output, the output is OV at this time), the channel indicator light is
always on.

The setting value of encoder 0 comparison output channel 1 is set to 1000, the comparison direction
is set to decrement comparison, the comparison output trigger mode is repeated trigger, and the
comparison output channel 1 pulse time is configured to 5s. After the comparison output channel 1
function is enabled, when the count value of encoder 0 reaches 1000 from small to large (not meeting the
comparison direction), comparison output channel 1 does not respond. When the count value of encoder
0 reaches 1000 from large to small (meeting the comparison direction), the comparison output channel
will function as the comparison output channel output, and the state will flip from the original low-level
output to high-level output. The pulse output time is 5s, and the channel indicator will go out for 5s. After
5s, the low-level output will resume, and the channel indicator will be permanently on.

When the comparison output trigger mode is set to repeat trigger, if the count value again meets the
comparison output setting value and comparison direction within the 5-second pulse output time, the
comparison output channel will not change the pulse output state and will continue to output pulses for
5 seconds. If the comparison condition is met again after 5 seconds, the state will flip again, from the
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original high-level output to low-level output, the pulse output time will be 5 seconds, and the channel
indicator will be off for 5 seconds. The same logic applies to repeat triggering of comparison output.

7.2.4 Power-off storage function

When the power-off storage enable parameter is turned on, the encoder count value can be stored
when the system is powered off. The default value is 1, which means the power-off storage function is
turned on. Set it to 0 to turn off the power-off storage function.

When the power-off storage function is enabled, the encoder count initial value is invalid and the

encoder count initial value is 0.

33 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2025



XB6S-PL20 Incremental Encoder Counting Module User Manual 7 Use

7.3 Use Cases

¢ Encoder 0 inputs AB quadrature pulses, the number of pulses is 40,000, and encoder 0 probe
input channel 0 is latched
a. Configure the configuration parameters;
a) The encoder 0 pulse mode is set to AB quadrature pulse mode, that is, EO Pulse Mode is set to
0: ABZ;
b) The encoder 0 count ratio is set to 4 times, that is, EO Count Ratio is set to MUL 4;
¢) The encoder 0 count range is set to 0~ring count resolutionxcount multiplication-1, that is,
EO Count Range is set to 1:ResolutionxMultiple;
d) The encoder 0 ring count resolution is set to 20000, that is, EO Count Resolution is set to
20000;
e) The encoder 0 counting direction is set to forward counting, that is, EO Count Direction is set
to 0: Forward;
f) The initial value of encoder 0 count is set to 0, that is, EO Initial Value is set to 0;
g) The encoder 0 probe mode is set to channel 0 single and channel 1 single, that is, EO Latch
Mode is set to 0: CHO Single, CH1 Single;
h) The encoder 0 probe trigger edge is set to the rising edge of channel 0 and channel 1, that is,
EO Latch Edge is set to 0: CHO Raising, CH1 Raising;
b. Set encoder 0 counting enable and encoder 0 probe input channel 0 latch enable;
a) Downlink data EO Enable is set to 1;
b) Downlink data EO Latch CHO Enable is set to 1;
c. Encoder 0 starts inputting pulses, and encoder 0 probe input channel 0 inputs valid signals.

4 Encoder 0 input direction pulse, pulse quantity 40000, encoder 0 comparison output channel 0
comparison output
a. Configure the configuration parameters;
a) The encoder 0 pulse mode is set to direction pulse mode, that is, EO Pulse Mode is set to 1:
Pul+Dir;
b) The encoder 0 count range is set to 0~2/32-1, that is, the EO Count Range is set to 0:232;
¢) The encoder 0 counting direction is set to forward counting, that is, EO Count Direction is set
to 0: Forward;
d) The initial value of encoder 0 count is set to 0, that is, EO Initial Value is set to 0;
e) The encoder 0 comparison output channel 0 pulse time is set to 10s, that is, EO Compare
Output Time CHO is set to 10000;
b. Set encoder 0 counting enable, encoder 0 comparison output channel 0 set comparison set value,
comparison direction and comparison mode and enable;
a) Downlink data EO Enable is set to 1;
b) Downlink data EO Compare Value CHO is set to 1000;
¢) Set the Downlink data EO Compare Output CHO Direction to 1 for incremental comparison;
d) Downlink data EO Compare Output CHO Mode is set to 1 for repeated triggering;
e) Set the downlink data EO Compare Output CHO Enable to 1 to enable;

c. Encoder 0 starts inputting pulses.
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7.4 Module Configuration Description

7.4.1 Application in TwinCAT3 software environment

1. Preparation

® Hardware environment
> Module model XB6S-PL20
> EtherCAT coupler, end cap
This description takes the XB6S-EC2002 coupler as an example
> A computer with TwinCAT3 software pre-installed
> EtherCAT dedicated shielded cable
> Pulse output type sensors and other equipment, this description takes the connection of
XB6S-PT04A module as an example
> Encoders and other equipment
> A switching power supply
> Module mounting rails and rail fixings
> Device Profile
Configuration file acquisition address:
https://www.solidotech.com/cn/resources/configuration-files

® Hardware configuration and wiring
Please follow the “5 Installation and removal""6 Wiring”

2. Pre-configured profiles

Place the ESI configuration file (EcatTerminal-XB6S_V1.19.3 ENUM.xml) in the TwinCAT installation
directory "C:\TwinCAT\3.1\Config\lo\EtherCAT", as shown in the figure below.

> ItEEBEX » Windows (C) > TwinCAT » 3.1 » Config » lo » EtherCAT v D
i ) EGr: e K

| | Beckhoff EPP4oocxml 2016/12/22 10:57 XML 384 500 KB
| | Beckhoff EPPSxoo.xml 2016/12/22 10:57 XML 3284 736 KB
| | Beckhoff EPP&xccxml 2017/4/514:46 XML 3284 1,272 KB
|| Beckhoff EPP7x00cxml 2016/12/22 10:57 XML 3R 1,466 KB
| | Beckhoff EQTxowxml 2015/11/12 14:24 XML 38 22 KB
| | Beckhoff EQ2x0cxml 2016/11/23 10:42 XML 3284 73 KB
| | Beckhoff EQ3x0cxml 2016/11/22 1122 XML 3T# 1,386 KB
| | Beckhoff ERTxoac XML 2016/11/21 1546 XML 38y 165 KB
| | Beckhoff ER2:o0c XML 2016/11/21 14:32 XML 38 259 KB
| | Beckhoff ER3x0. XML 2017/6/913:35 XML 3284 1,177 KB
| | Beckhoff ER4xoccxml 2016/11/22 12:58 XML 3Z# 318 KB
|| Beckhoff ER5x00txml 2016/3/14 11:52 XML 378 273 KB
| | Beckhoff ERGxecxml 2016/3/14 11:52 XML 38 494 KB
| | Beckhoff ER7x0ecxml 2016/11/22 1214 XML 3084 1,503 KB
| | Beckhoff ER8x0ctxml 2016/3/14 11:52 XML 3T 207 KB
| | Beckhoff EtherCAT EvaBoard.xml 2015/2/4 12:57 XML 378 72 KB
| | Beckhoff EtherCAT Terminals.xmil 2015/2/412:57 XML 38 53 KB
| | Beckhoff FB1XXXxml 2017/5/2412:26 XML 3284 49 KB
|| Beckhoff FCxootxml 2015/2/4 12:57 XML 378 21 KB
| | Beckhoff Ibeoo-B110.xml 2015/2/412:57 XML 3H 8 KB
| | EcatTerminal-XB65_V1.19.3_ENUM.xml 2024/3/18 18:43 XML 3244 1,113 KB
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3. Create a project

a.

Tools
F
Router

System

© About TwinCAT...

bd_ TwinCAT XAE (VS 2013)

Realtime Settings...

»

Click the TwinCAT icon in the lower right corner of the desktop and select "TwinCAT XAE (VS xxxx)"
to open the TwinCAT software, as shown in the figure below.

Click "New TwinCAT Project". In the pop-up window, enter the project name and solution name in

"Name" and "Solution name" respectively, and the project path in "Location". You can select the
default values for these three items. Then click "OK". The project is created successfully, as shown

in the figure below.

a —— T Get Started | Beckhoff News

E New Measurement

What's New in TwinCAT 3

I New Project ? *
E b Recent |.NET Framewark 4.5 v| Sart by: |Defau|t v| H
4 |nstalled - .
g TwinCAT XAE Projec... TwinCAT Projects Type: TwinCAT Projects
4 Templates TwinCAT XAE System Manager
b Other Project Types Configuration
b TwinCAT Measurement
TwinCAT PLC
TwinCAT Projects
Samples
b Online
i Click here to go online and find templates.
i
Name: [TwinCAT Project] |
Location: |D:\workspace\TwinCAT Project v|
Solution name: TwinCAT Projectl

Create directory for solution

Cancel
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4, Scanning Devices

a. After creating the project, right-click the "Scan" option under "I/O -> Devices" to scan the slave
devices, as shown in the figure below.

Solution Explorer -
@ o-a &=
Search Solution Explorer (Ctrl+;)

fad Solution 'TwinCAT Project1’ (1 project)
4 ol TWinCAT Project1

b @l SYSTEM
k= MOTION
@ rLc
45| SAFETY
E C++
4 Zo
&7, Mappings ‘0 Add New ltem... Ins
‘0 Add Existing Item.. Shift+Alt+A
Export EAP Config File
~, Scan
rasie Ctrl+V
Paste with Lin

b. Check the "Local Area Connection" network card, as shown below.

1 new /O devices found *
Device 2 [EtheriCaT] [Ll 7k [Healiek PLle GhE Family Controller]] I oK |
Cancel
Select Al
Unzelect Al
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¢. Inthe pop-up window "Scan for boxes", click and select "Yes"; in the pop-up window "Activate
Free Run", click and select "Yes", as shown in the following figure.

Microsoft Visual Studio

o scan for boxes

A2

=(N)

Microsoft Visual Studio

o Activate Free Run

E(Y) BN

d. After scanning the devices, you can see Box 1 (XB6S-EC2002) and Module 1 (XB6S-PL20) in the left
navigation tree. Under "Online", you can see that TwinCAT is in "OP" status, and the RUN indicator

of the slave device is always on, as shown in the figure below.

“Solution Explorer
@ o-d| &=

} Search Solution Explorer (Ctrl+;)

[ Solution 'TwinCAT Project1’ (1 project)

4 il TwinCAT Projectl
b [ SYSTEM
=] MOTION

4 ‘b_g- Devices
4 == Device 1 (EtherCAT)

*® |mage

*5 |mage-Info

2 SyncUnits
Inputs

W Outputs

@ InfoData

AT VYT

|3 Inputs
b [ Outputs

T Box 1 (XB6S-EC2002)

4 Tl Module 1 (XB6S-PL20)

|4 Inputs
> [ Outputs

SR TinCAT Project & x

> ¥ Module 2 (XB6S-PT04A)

b WcState
b @ InfoData

General EtherCAT DC Process Data Slots Startup CoE - Online Diag History Online

State Machine

Pre-Op Safe-Op
Requested State:
Op Clear Error
DLL Status

Port A: Carrier / Open
Port B: No Carrier / Closed

No Carrier / Closed

No Carrier / Closed

File Access over EtherCAT
Download... Upload...

Name Online Type Size >A.. In/.. Us.. Linked to
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5. Verify basic functionality

a. Click "Box1 -> Startup -> New" in the left navigation tree to enter the configuration parameter

editing page, as shown in the figure below.

Solution Explorer ~ R X‘ TwinCAT Projectl + X

! m | o-d I . General EtherCAT DC Process Data Slots COE - Online Diag History Online
Search Solution Explorer (Ctrl+;) Pelid
7 Solution TwinCAT Project1’ (1 project) Iz Transition Protocol Index Data Comment )
B nj TwinCAT Project! ‘ € <PS> CoE 0xF030:00 0x00 (0) clear slot cfg 0xFO30 entries
b J SYSTEM © <PS> CoE 0xF030:01 0xO000E401 (58369) download slot cfg 0xFO30 entry
MOTION | € <PS> CoE 0xF030:02 0xO000OE405 (58373) download slot cfg 0xFO30 entry
PLC € <PS> CoE 0xFO30:00 0x02 (2) download slot cfg 0xF030 entry count
SAFETY
[y
4 1/0

4 “"’E Devices
4 == Device 1 (EtherCAT)
*® |mage
*® jmage-Info
- SyncUnits
Inputs
@ Outputs
@ InfoData
B Box 1 (XB6S-EC2002)
13 Inputs
> [ Outputs I
4 FF Module 1 (XB6S-PL20)
13 Inputs
> @ Outputs
4 7 Module 2 (XB6S-PT04A)
14 Inputs Move Up Move Down New... Delete... Edit..
> @ Outputs
b @ WcState -

AV TY

b. In the Edit CANopen Startup Entry pop-up window, click the "+" in front of Index 2000:0 to expand
the configuration parameter menu. You can see 23 configuration parameters. Click any parameter
to set the related configuration, as shown in the figure below.

Edit CANopen Startup Entry X

Transition
Cli=p Index (hex) 2000

Cancel
P [Is=>P Sub-Indesx (dec) l:l
[Is=o [Jo-s validate [ ]complete Access
Data (hexbin) |1 7 ‘ Hex Edit..
Comment: |Sub|nde>< 0oo ‘ Edit Entry..
Index Harme Flags  Value Unit ~
20000 ED Pulse Mode R ABZ ()
2000:02  EO Filter Level RW Filter_Level _7 [7)
2000:03 EO0 Count Ratio R MUL_1 1)
200004 EO Count Range R 2732 (0)
2000:06  EO Count Resolution RW 0x00000001 (1)
2000:06  EO0 Count Direction RW Forward (0)
2000007 EO Initial Walue R Ow0000000 (0)
2000:08  EO Latch Mode R CHO Single, CH1 Single (0}
2000:09  EO Latch Edge A CHO Raising, CH1 Raising (0)

2000:04  EO0 Compare Output Time CHO R/ 00000004 (10]
2000:0B  EQ Compare Output Time CH1 R 0000004 (10)

2000:0C  E1 Pulse Mode R ABZ (0)

2000:00  E1 Filter Level RwW Filter_Lavel _7 (7)

2000:0E  E1 Count Ratio R MUL_1 (1)

2000:0F  E1 Count Range RW 2°32 (0} v

39 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2025



XB6S-PL20 Incremental Encoder Counting Module User Manual 7 Use

c¢. For example, to modify the encoder 0 ring count resolution parameter, double-click "EO Count
Resolution" and modify the parameter value, as shown in the figure below.

[(i=p Index (hex): 2000
P>S [ls=P Sub-Indes: (dec) _

[ls-=o0 [lo-s walidate [ ]complete Access
Data (hexbin): [o1 00 00 00 |
Cornrment |EO Count Resolution | Edit Entry..
Index Marme Flags  “alue Unit ~
2000:04  EO Count Range Rw 2°32 (0]
- 2000:06 | EO Count Resolution Rl 00000001 (1]
200006  EO Count Direction Set Value Dialog %
2000:07  EO Initial Value
2000:08  EO Latch Mode
200009 EO Latch Edge Dec: 000 | Lo ]
200004 ED Compare Output T Hewe: |DXOODOOSE8 | Cancel
2000:0B  EO Compare Output
2000:0C  ET Pulse Mode Float |1 4012986e-42 |

2000:00  E1 Filter Level
2000:0E  E1 Count Ratio
2000:0F  E1 Count Range

Bool: faL 1 Hex Edit .
200010 E1 Count Resolution
2000:11  E1 Count Direction | Binary |E8 03 00 00 | |4 |
200012 E1Initial Value
2000:13  ET Latch Mode Bit Size: O1r Os O @32 Os4 O2

d. After the parameter modification is completed, the modified parameter items and parameter
values can be seen under Startup, as shown in the figure below. After the parameter setting is
completed, the Reload operation and the module power-on are required to realize the automatic
transmission of parameter settings by the master station.

TwincAT Projectt = < |

General EtherCAT DC Process Data Slots Startup CoE - Online Diag History Online

Transition  Protocol  Index Data Comment
€ <PS> CoE 0xFO30CO 010001 E40000 download slot cfg
@ PS CoE 0x2000:05 0x000003E8 (1000) EO Count Resolution

Move Up Move Down Delete... Edit.
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e.

f.

The left navigation tree "Module 1 -> Inputs” displays the module's uplink data and is used to

monitor the module's input, as shown in the following figure.

Solution Explorer
@& o-a| &=

Search Solution Explorer (Ctrl+;)

] Solution 'TwinCAT Project1’ (1 project)
4 ol TWInCAT Project1
> @l SYSTEM
MOTION

4 "'E Devices
4 == Device 1 (EtherCAT)

*H mage

*5 |mage-Info

: SyncUnits
Inputs

W Outputs

& InfoData

T Box 1 (XB6S-EC2002)

4 Inputs

> [l Outputs

4 FF Module 1 (XB65-PL20)
b Inputs
b [l Outputs

4 7 Module 2 (XB6S-PT04A)
4 Inputs
> [ Outputs

ATV T YT

Name
# EO Input CHO (Latch)
# EO Input CH1 (Latch)

“ | # EO Input CH2

# E0 Input CH3

# EO Latched Flag CHO
# EOQ Latched Flag CH1
# ET1 Input CHO (Latch)
# E1 Input CH1 (Latch)
# E1 Input CH2

# E1 Input CH3

# E1 Latched Flag CHO
# E1 Latched Flag CH1
# E0 Count Value

# EO Latch Value CHO
# EO Latch Value CH1
# EO Speed

# E1 Count Value

# E1 Latch Value CHO
# E1 Latch Value CH1
# E1 Speed

O

OO0 OO0 OCO0OCO0O0O0O0O0O0 0000 CO 0o

nline

Type
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
UDINT
UDINT
UDINT
DINT
UDINT
UDINT
UDINT
DINT

Size >Address In/Out
0.1 410 Input
01 411 Input
01 412 Input
01 413 Input
01 414 Input
0.1 45 Input
0.1 420 Input
0.1 421 Input
0.1 422 Input
0.1 423 Input
0.1 424 Input
0.1 425 Input
40 430 Input
40 470 Input
40 510 Input
40 550 Input
40 590 Input
40 630 Input
40 67.0 Input
40 710 Input

The left navigation tree "Module 1 -> Outputs" displays the module's Downlink data,

to control the module's output, as shown in the following figure.

@ o-8|5--
Search Solution Explorer (Ctrl+;)

&1 Solution TwinCAT Project1” (1 project)
4 ol TwinCAT Project!
b @l SYSTEM
@l MmoTiIoN
PLC
| SAFETY
[ c++
4 Fwo
4 "% Devices
4 =2 Device 1 (EtherCAT)
*® image
*¥ |mage-Info
b 2 SyncUnits
3 Inputs
» il Outputs
4
E

@ InfoData

T Box 1 (XB65S-EC2002)

3 inputs

b W Outputs

4 7F Module 1 (XB65-PL20)
b Inputs
b Outputs

4 FF Module 2 (XB65-PTO4A)
] Inputs
b Outputs

b @ WcState

b @ InfoData

:'. Mappings

TwinCAT Project] = X

Mame

&-E0 Enable

& EQ Z Phase Clear Enable

& E0 Count Clear

& E0 Compare Output CHO Enable
& E0 Compare Output CH1 Enable
®-E0 Compare Output CHO Direction
& E0 Compare Output CH1 Direction
& E0 Compare Output CHO Mode
®-EQ0 Compare Output CH1 Mode

& E0 Qutput CHO (Compare)

= E0 Output CH1 (Compare)

®-E0 Output CH2

&-EQ Qutput CH3

= EQ Latch CHO Enable

®EQ Latch CH1 Enable

E-E1 Enable

& E1 Z Phase Clear Enable

=E1 Count Clear

B-E1 Compare Output CHO Enable
&-E1 Compare Output CH1 Enable

& E1 Compare Output CHO Direction
&-E1 Compare Output CH1 Direction
= E1 Compare Output CHO Mode

& E1 Compare Output CH1 Mode
&-E1 Qutput CHO (Compare)

& E1 Output CH1 (Compare)

®-E1 Qutput CH2

&E1 Output CH3

& E1 Latch CHO Enable

®-E1 Latch CH1 Enable

& E0 Compare Value CHO

& E0 Compare Value CH1

®-E1 Compare Value CHO

E-E1 Compare Value CH1

Online

D0 000000000000 CD0DO0000000D00C0D0000D0 O

Type
BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT
UDINT
UDINT
UDINT
UDINT

Size >Address In/Out
01 410 Output
01 411 Output
01 412 Qutput
01 413 Output
01 414 Output
01 415 Qutput
01 416 Output
01 M7 Output
0.1 420 Qutput
0.1 421 Output
01 422 Output
031 423 Output
01 424 Output
01 425 Output
01 426 Output
01 430 Qutput
01 431 Output
0.1 432 Output
01 433 Output
01 434 Output
0.1 435 Qutput
0.1 436 Output
0.1 437 Output
0.1 440 Qutput
0.1 441 Output
0.1 442 Output
0.1 443 Qutput
0.1 444 Output
0.1 445 Output
01 446 Output
40 450 Output
40 490 Output
40 530 Output
40 570 OQutput
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Module function examples

4 Encoder 0 inputs AB quadrature pulses, the number of pulses is 40,000, and encoder 0 probe
input channel 0 is latched
a. Configure the configuration parameters as shown in the figure below.

a) The encoder 0 pulse mode is set to AB quadrature pulse mode, that is, EO Pulse Mode is set to O:
ABZ;

b) The encoder 0 count ratio is set to 4 times, that is, EO Count Ratio is set to MUL 4;

c) The encoder 0 count range is set to O~ring count resolutionxcount multiplication-1, that is, EO
Count Range is set to 1:ResolutionxMultiple;

d) The encoder 0 ring count resolution is set to 20000, that is, EO Count Resolution is set to 20000;

e) The encoder 0 counting direction is set to forward counting, that is, EO Count Direction is set to
0: Forward;

f)  The initial value of encoder 0 count is set to O, that is, EO Initial Value is set to 0;

g) The encoder 0 probe mode is set to channel 0 single and channel 1 single, that is, EO Latch Mode
is set to 0: CHO Single, CH1 Single;

h) The encoder 0 probe trigger edge is set to the rising edge of channel 0 and the rising edge of
channel 1, that is, EO Latch Edge is set to 0: CHO Raising, CH1 Raising.

| Transition ok
[Ji=P Index (hex): 2000 |
| JE— Cancel
P=3 [Is=P Sub-Index (dec): i8 |
[ls=0 [Jo=s ‘alidate [ ]complete Access
| Data(hexbin) |00 000000 | Hes Edlit. .
Camment: |E0 Latch Mode | Edit Eriry..
Index Hame Flags  walue Unit ~
= 2000:0 XBBS-PL20 Config RO =253«
200001 | EO Pulse Mode R ABZ(0) |
2000:02 ED Filter Lavel R Filter_Level_7 (7}
200003 E0 Count Ratio R MUL_4(4)
2000:04 EO Count Range Rl Resolution™ Muttiple (1)
2000.05 E0 Count Resolution Ry 00004 E20 (20000)
2000:06 E0 Count Direction R Forward (0)
2000:07 EO Initial value R (00000000 (0)
- 2000:08 EO0 Latch Mode R CHO Single, CHT Single (0]
2000:09 EO Latch Edge Rt CHO Raising. CH1 Raising (0
2000:04, EQ Compare Qutput Time CHO R 0x0000000A (10)
2000:08 E0 Compare Qutput Time CH1 R 000000004 (10)
2000:0C E1 Pulse Mode R ABZ(0)
2000:0D E1 Filter Level R Filter_Level_7 (7}
2000:0E E1 Count Ratio Ry MUL 1 (1)
2000:0F E1 Count Range R 2732 [0) V]

After the parameter settings are completed, you need to perform the Reload operation and
re-power the module to enable the master station to automatically send the parameter
settings.
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b.

a)
b)

Set encoder 0 count enable and encoder 0 probe input channel 0 latch enable, as shown in the

figure below.

Downlink data EO Enable is set to 1;
Set the Downlink data EO Latch CHO Enable to 1.

Solution Explorer
& o-8| -

Search Solution Explorer (Ctrl+;)

&1 Solution TwinCAT Project1” (1 project)
4 ol TwinCAT Project!
b @l SYSTEM
& MOTION
PLC
. SAFETY
[ c++
4 Fwo
4 "% Devices
4 == Device 1 (EtherCAT)
*® image
*¥ |mage-Info
2 SyncUnits
Inputs
& Outputs
@ InfoData
T Box 1 (XB65S-EC2002)
3 inputs
b W Outputs
4 7F Module 1 (XB65-PL20)
3 Inputs
b @ Outputs
4 FF Module 2 (XB65-PTO4A)
] Inputs
b Outputs
b @ WcState
b @ InfoData
:'. Mappings

LAYV YW

Online

1]

| = EO Z Phase Clear Enable

& E0 Count Clear

| =-E0 Compare Output CHO Enable
| = E0 Compare Output CH1 Enable

®-E0 Compare Output CHO Direction
& EQ Compare Qutput CH1 Direction

= E0 Compare Output CHO Mode

®-EQ0 Compare Output CH1 Mode

|=-E0 Output CHO (Compare)
= E0 Output CH1 (Compare)

®-E0 Output CH2

i=E0 Qutput CH3

= EO Latch CHO Enable

% E0 Latch CH1 Enable

B-E1 Enable

=£1 Z Phase Clear Enable

| =-E1 Count Clear

| =E1 Compare Output CHO Enable

| = E1 Compare Output CH1 Enable

| = E1 Compare OQutput CHO Direction
| =-E1 Compare Qutput CH1 Direction
= E1 Compare Output CHO Mode

& E1 Compare Output CH1 Mode
|=-E1 Qutput CHO (Compare)

= E1 Output CH1 (Compare)

®-E1 Qutput CH2

|=-E1 Output CH3
= E1 Latch CHO Enable

& E1 Latch CH1 Enable
& E0 Compare Value CHO

| = E0 Compare Value CH1

®-E1 Compare Value CHO
E-E1 Compare Value CH1

ocooocooooocococoooocooooo|lslcocoonococooocoo

Type
BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT
UDINT
UDINT
UDINT
UDINT

=Address

410
411
41.2
413
414
415
416
M7
420
421
422
423
424
425
426
430
431
432
433
434
435
436
437
440
441
442
44.3
444
44.5
44.6
450
49.0
530
57.0

In/Out

Output
Output
Qutput
Output
Output
Qutput
Output
Output
Qutput
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Qutput
Output
Output
Qutput
Output
Output
Qutput
Output
Output
Output
Output
Output
Output
Output

User ID

C0ODO0CO0O0COo00C0DO0O0DO0O0D0O0DO0CO00000D0O00CS OO

Linked to

Encoder O starts to input 40,000 pulses. After the pulse counting is completed, encoder 0 probe

input channel 0 inputs a valid signal, the encoder 0 count value is 40,000, the probe input channel

0 latch value is 40,000, and the encoder probe input channel 0 latch completion flag value toggles

once to 1, as shown in the figure below.

Solution Explorer
@ o-a| &=

Search Solution Explorer (Ctrl+;)

&7 Solution "TwinCAT Project1’ (1 project)
4 1] TwinCAT Project1
> @l SYSTEM
MOTION

4 1/0
4 0'1}; Devices
4 == Device 1 (EtherCAT)
*3 Image
*® Image-Info
: SyncUnits
Inputs
W Outputs
@ InfoData
i Box 1 (XB6S-EC2002)
b Inputs
> [ Outputs
4 FF Module 1 (XB6S-PL20)
b Inputs
b [ Outputs
4 FF Module 2 (XB6S-PTO4A)
b Inputs
> [ Outputs

AV VY Y
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Name
# EO Input CHO (Latch)
# EO Input CH1 (Latch)

“ i # EO Input CH2

# EO Input CH3

# EO Latched Flag CHO
# EOQ Latched Flag CH1
# E1 Input CHO (Latch)
# E1 Input CH1 (Latch)
# E1 Input CH2

# E1 Input CH3

# E1 Latched Flag CHO
# E1 Latched Flag CH1
# E0 Count Value

# EQ Latch Value CHO
# EO Latch Value CH1
# EQ Speed

# E1 Count Value

# E1 Latch Value CHO
# E1 Latch Value CH1
# E1 Speed

Online

coocoocooo —-0coo

40000
40000

o 0 O O

Type
BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT
UDINT
UDINT
UDINT
DINT
UDINT
UDINT
UDINT
DINT

0.1

410
41.1
412
413
414
415
420
42.1
422
423
424
425
430
470
510
550
59.0
63.0
67.0
710

In/Out

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

User ID

OO0 OO0 OCO0OCO0OO0OO0O0O0O0 OO0 00 COo o

TwincaT project1 = > [

Size >Address
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*

comparison output

a.
a)

b)
0

d)
e)

Encoder 0 input direction pulse, pulse quantity 40000, encoder 0 comparison output channel 0

Configure the configuration parameters as shown in the figure below.

The encoder 0 pulse mode is set to direction pulse mode, that is, EO Pulse Mode is set to 1:

Pul+Dir;

The encoder 0 count range is set to 0~2/32-1, that is, the EO Count Range is set to 0:2/32;
The encoder 0 counting direction is set to forward counting, that is, EO Count Direction is set to

0: Forward;

The initial value of encoder 0 count is set to 0, that is, EO Initial Value is set to 0;

The encoder 0 compare output channel 0 pulse time is set to 10s, that is, EO Compare Output
Time CHO is set to 10000.

| Transition ok
[T1=P Indes (hex): !2000
| - Cancel
P-=3 [ls-=P Sub-Index (dec) |0
Lls-=0 [lo=s Validate [ ]complete Access
Data (hexbin); |7 7 | Hex Edit...
Comment |Sub\ndex 000 | Edit Entry...
Index MName Flags  Value Unit ~
B- 20000 XKBBS-PL20 Config RO B
2000:01 {EO Pulse Mode RW Pul+Dir (1) ]
2000:02 EG Filter Level RwW Filter_Level_7 (7]
200003 E0 Count Ratio R MUL_1 (1)
2000:04  [EO Count Range R/ 2732 (0) |
2000:0% ED Count Resolution RW 0x00000000 (0)
2000:06 ED Count Direction R Forward [0)
2000:07 EO Initial value R 000000000 (0
2000:08 ED Latch Mode R CHO Single, CH1 Single (0)
2000:09 EO Latch Edge R CHO Raising, CH1 Raising [0)
2000:04 |E0 Compare Qutput Time CHO R Ox00002710 (1 OOOOH
2000:0B E0 Compare Cutput Time CH1 R 000000004 (10)
200000 E1 Pulse Mode R ABZ ()
2000:0D E1 Filter Level Rw Filtter_Level_7 (7]
2000:0E E1 Count Ratio R MUL_T (1)
2000:0F E1 Count Range RW 2752 [0) V]

After the parameter settings are completed, you need to perform the Reload operation and

re-power the module to enable the master station to automatically send the parameter

settings.
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b. Setencoder 0 counting enable, encoder 0 comparison output channel 0 set comparison set value,
comparison direction and comparison mode and enable, as shown in the following figure.
a) Downlink data EO Enable is set to 1;
b) Downlink data EO Compare Value CHO is set to 1000;
c) Set the Downlink data EO Compare Output CHO Direction to 1 for incremental comparison;
d) Downlink data EO Compare Output CHO Mode is set to 1 for repeated triggering;
e) Setthe Downlink data EO Compare Output CHO Enable to 1 to enable.

Solution Explorer

™) | °- gl ¥ Mame Online Type  Size >Address In/Out User D Linked to
Search Solution Explorer (Ctrl+;) P~ ‘ EO Enable L l B 01 40 Qutput. 0
| = EO Z Phase Clear Enable 0 BIT 01 411 Output 0
&1 Solution TwinCAT Project1” (1 project) = £0 Count Clear 0 BIT 01 412 Qutput 0
4 Wl TWinCAT Project! E0 Compare Output CHO Enable 1] BIT 01 413 Output 0
b il SYSTEM E0 Compare Output CH1 Enable 0 BIT 01 414 Output 0
:‘L‘L?T'”“ F0 Compare Output CHO Direction | BT 01 415 Qutput 0
R SAFETY EQ Compare Qutput CH1 Direction 0 BIT 0.1 416 QOutput 0
il o+ EO Compare Output CHO Mode 1 | BIT 01 417 Output 0
4 @vo EO Compare Output CH1 Mode 0 BIT 01 420 Qutput 0
4 "% Devices EO Qutput CHO (Compare) 0 BIT 01 421 Qutput 0
4 =8 Device 1 (EtherCAT) EO Output CH1 (Compare) 0 BIT 01 422 Output 0
+a@ Image | & EQ Output CH2 0 BIT 031 423 Output 0
g Image-Info |=E0 Qutput CH3 0 BIT 01 424 Output 0
b 2 SyncUnits = E0 Latch CHO Enable 0 BIT 01 425 QOutput 0
4 Inputs /% EO Latch CH1 Enable 0 BIT 01 426 Output 0
» W Outputs I=-E1 Enable 0 BIT 01 430 Output 0
> BB InfoData =1 Z Phase Clear Enable 0 BIT 01 431 Output 0
4 M Box 1 (XBE5-EC2002) I=-E1 Count Clear 0 BIT 0.1 432 Qutput 0
b Inputs | &-E1 Compare Output CHO Enable 0 BIT 01 433 Output 0
: F‘ﬂ' 3‘;2:::1 S P [=-£1 Compare Output CH1 Enable 0 BIT 01 434 Output 0
» Inputs = E1 Compare Output CHO Direction 0 BIT 0.1 435 Qutput 0
b i Outputs | = E1 Compare Output CH1 Direction 0 BIT 01 436 Output 0
4 FF Module 2 (XB6S-PTO4A) = E1 Compare Output CHO Mode 0 BIT 01 437 Output 0
b Inputs & E1 Compare Output CH1 Mode 0 BIT 0.1 440 Qutput 0
b i Outputs |=-E1 Qutput CHO (Compare) 0 BIT 0.1 441 Output 0
b @ WcState | =E1 Output CH1 (Compare) 0 BIT 01 442 Output 0
b @ InfoData I'El Output CH2 0 BIT 0.1 443 Qutput 0
& Mappings = E1 Output CH3 0 BIT 0.1 444 Output 0
= E1 Latch CHO Enable 0 BIT 0.1 445 Output 0
| =-E1 Latch CH1 Enable 0 BIT 01 446 Output 0
&-EQ Compare Value CHO 1000 UDINT 40 450 Qutput 0
= E0 Compare Value CH1 0 UDINT 4.0 490 Output 0
®-E1 Compare Value CHO 0 UDINT 40 530 Output 0
E-E1 Compare Value CH1 0 UDINT 40 570 Output 0

¢. Encoder 0 starts with 40,000 pulses. When the count reaches 1,000 (satisfying the comparison
setting and direction), the comparison output channel 0 toggles from a low-level output to a
high-level output. The pulse output lasts for 10 seconds, and the channel indicator stays on for 10

seconds. After the count is complete, the encoder 0 count is 40,000, as shown in the figure below.
Solution Explorer TwincAT project1 = ><

) | o - |§|‘I| y e Name Online Type Size >Address In/Out  UserID Linked to
Search Solution Explorer (Ctrl+;) P~ =E0InpatCcHOLatch) o BIT o' e Input 0
= EO Input CH1 (Latch) 0 BIT 01 411 Input 0
] Solution 'TwinCAT Project1’ (1 project) “ i # EO Input CH2 0 BIT 01 412 Input 0
4l TwinCAT Projectl | = £0 Input CH3 0 BIT 01 413 Input 0
4 SYSTEM | = £0 Latched Flag CHO 0 BIT 01 414 Input 0
m(C)T‘ON = EO Latched Flag CH1 0 BIT 01 415 Input 0
B sarcry # E1 Input CHO (Latch) 0 BIT 01 420 Input 0
B Crs = E1Input CH1 (Latch) 0 BIT 0.1 421 Input 0
4 1/0 # E1 Input CH2 0 BIT 01 422 Input 0
4 ™ Dovices = E1 Input CH3 0 BIT 01 423 Input 0
‘a-g Device 1 (EtherCAT) # E1 Latched Flag CHO 0 BIT 01 424 Input 0
8 mage # E1 Latched Flag CH1 0 BIT 01 425 Input 0
* |mage-Info # E0 Count Value 40000 UDINT 40 430 Input 0
b 2 SsyncUnits # EO Latch Value CHO 0 UDINT 40 470 Input 0
4 Inputs # EO Latch Value CH1 0 UDINT 40 510 Input 0
> [ Outputs # EO Speed 0 DINT 40 550 Input 0
> & InfoData = E1 Count Value 0 UDINT 40 590 Input 0
4 'm Box 1 (XB65-£C2002) # E1 Latch Value CHO 0 UDINT 40 630 Input 0
i - [Cy;ﬁtl::lits # E1 Latch Value CH1 0 UDINT 40 670 Input 0
4 7% Module 1 (XB65-PL20) | # E1 Speed 0 DINT 40 710 Input 0
b Inputs
b [ Outputs
4 P8 Module 2 (XB6S-PT04A)
13 Inputs
> [ Outputs
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