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1 Product description

1.1 Product Introduction

XB6-P20A is a slice pulse counting module, which adopts X-bus bottom bus and can be connected to
24V single-ended encoders. The module supports Z-phase zero clearing, comparison output, probe
latching and other functions. It can be widely used in various industrial system equipment when matched
with our XB6 series coupler.

1.2 Product Features

® Three pulse modes
Supports AB quadrature (ABZ), directional pulse (Pul+Dir), and double pulse (CW/CCW).
® Two ring counting ranges
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
Support 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 Count
Supports 4x/2x/1x counting.
® Power-off storage
Supports power-off storage of count values.
® Small volume
Compact structure and small space occupation.
® Easy configuration
The configuration is simple and supports mainstream PROFINET master and EtherCAT master.
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® Easy to install
DIN 35 mm standard rail installation

It adopts spring-type terminal blocks, making wiring convenient and quick.
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2 Product Parameters

2.1 General parameters

Interface parameters

Product number XB6-P20A
Bus protocol X-bus
Process data volume: 20 Bytes
Downstream

Process data volume: Uplink | 34 Bytes

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

Probe input channels: 4 channels (1 encoder with 2 probe functions),
PNP/NPN

Ordinary digital input channel: 4 channels (1 encoder with 2 normal
Digital quantity enter), PNP/NPN

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

Ordinary digital output channel: 4 channels (1 encoder with 2 normal
Digital output), NPN

Refresh rate 1ms

Channel Type
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Technical Parameters

System input power

5VDC

Field side power supply
rating (range)

24VDC (18V~36V)

Input channel voltage rating
(range)

24VDC (15V~30V)

Encoder pulse input mode

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

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

Counting range

0~2732-1 or0~Ring counting resolution x counting magnification - 1

Encoder ring count
resolution setting[1]

Support (Ring count resolution setting range is 0~65535)

Count initial value setting

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

Count backwards Support

Encoder input hardware Support (0~15 levels)
filtering

Probe function (high-speed | Support

hardware latch)

Probe input frequency TMHz

Comparison output function | Support

Compare output signal 50us

response speed

Input and output pin Support

function selection

Power-off storage Support

Dimensions 106x73%x25.7mm
Weight 105¢g

Wiring Screw-free quick plug
Installation 35mm rail installation
Operating temperature -10°C~+60°C

Storage temperature -20°C~+75°C

Relative humidity 95%, non-condensing
Protection level P20

2 Product Parameters

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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3 Panel

3.1 Module Structure

Product Parts Name

-~
gy
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- Channel indicator light

Input and output

—a

System indicator light

Channel indicator light

— Input and output
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3Panel

3.2 Indicator light function

Name Logo Color | State Status description
Always on | Power supply is normal
Power Indicator P Green Off The product is not powered on or the power
supply is abnormal
Always on | The system is running normally
o Flashing The module is connected and the X-bus
Communication . )
Lo R Green | THz system is ready to interact
indicator - .
Off The device is not powered on, the X-bus is
not exchanging data, or an exception occurs.
Encoder input AB phase | A G Always on | Encoder enabled
reen
indicator B Off Encoder not enabled
The encoder Z phase clear function has been
. Always on
Encoder input Z phase enabled
L Z Green —
indicator off The encoder Z phase clear function is not
enabled
L Always on | Channel has signal input
Input channel indicator | 10~I3 Green - -
Off Channel no signal input
Output channel Always on | Channel has signal output
o 00~03 | Green -
indicator Off Channel no signal output
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Installation and removal

4.1 Dimensions

Dimensions (unit: mm)
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4.2 Installation Guide

Installation\removal precautions

®  Ensure that the cabinet has good ventilation measures (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 and maintain air circulation around it (there should be at least
50 mm of air circulation space above and below the module).
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®  After the module is installed, be sure to install the guide rail fixings at both ends to secure the

module.

® |Installation and removal must be performed with the power turned off.

Minimum gap for module installation (=50mm)

}——50.00——

}——50.00—]

Ensure the module is installed vertically

Be sure to install the rail fixings
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4.3 Installation and removal steps

Module installation and removal

Module installation 1. Install the power module on the fixed rail first.

steps 2. Install the coupler and required /O modules in sequence on the right side of
the power module.

3. After installing all required 1/0 modules, install the end cover to complete
the module assembly.

4. Install the guide rail fixings at both ends of the power module and end cover
to fix the module.

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

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

3. Pull out the disassembled module.

4.4 Installation diagram

Power module installation Step

Insert the power module guide slot and align it
vertically with the guide rail as shown in the left figure

@.

As shown in the left figure @), press the power
module hard until you hear a "click" sound, and the
module is installed in place.
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Coupler module installation Step

Align the left slot of the coupler module with the
right side of the power module and push it in as
shown in @ in the left figure.

Press the power module firmly until you hear a
"click" sound and the module is installed in place.

I/0 Module Installation Step

Follow the steps of installing the coupler module in the
previous step and install the required I/O modules one

by one, as shown in Figure @ and Figure ® on the
left.

10 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2023



XB6-P20A Pulse Counting Module User Manual 4 Installation and remc

End cap installation Step

Install the end cover on the right side of the last module,
as shown in Figure ® on the left. For installation
methods, refer to the installation method of the coupler
module.

Step

Install and lock the guide rail fixings close to the left side
of the coupler, as shown in Figure @ on the left.

Install the guide rail fixture on the right side of the end
cover. First push the guide rail fixture towards the coupler
to ensure that the module is installed firmly, and then use
a screwdriver to tighten the guide rail fixture, as shown in
the left figure ®.

Disassembly Step
o ojo o oo o E
e
e etk He S HH Use a screwdriver to loosen the guide rail fixing at
e (T o e K one end of the module and move it to one side to
- T ensure that there is a gap between the module and
EE : E E E the guide rail fixing, as shown in Figure ® on the
HHS e left.
iII o '] ll ] !
r=rrer = P =T e T8
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Insert a flat-head screwdriver
into the buckle of the module
to be removed, and apply force
to the module sideways (until
you hear a sound), as shown in
the left figure and@shown.
Note: Each module has a
buckle on the top and bottom,
and the same method should

be used for all modules.

Follow the opposite operation of installing the
module to remove the module, as shown in the left

figure@Shown.
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5 Wiring

5 Wiring

5.1 Wiring Diagram

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

5.2 Terminal Block Definition

CHO
Terminal | Terminal lllustrate Terminal | Terminal lllustrate
number | marking number | marking
1 CHO A 9 24V encoder power
A 24V
supply
2 CHO B 10 0V encoder power
B ov
supply
3 YA CHO z 11 NC Empty terminal
4 0 CHO_Input1 (probe 12 00 CHO Output1
function) (Comparison Output)
5 » CHO_Input2 (probe 13 o1 CHO Output2
function) (Comparison Output)
12 CHO_Input3 normal DI 14 02 CHO_Output3 normal DO
13 CHO_Input4 normal DI 15 03 CHO_Output4 normal DO
COM Input common 1 16 NC Empty terminal
CH1
Terminal | Terminal lllustrate Terminal | Terminal lllustrate
number | marking number | marking
1 A CH1 A 11 24V 24V encoder power supply
2 B CH1 B 12 ov 0V encoder power supply
3 YA CH1 zZ 13 NC Empty terminal
4 0 CH1 _Input1 (Probe 14 00 CH1 Output1
function) (Comparison Output)
5 » CH1 _Input2 (Probe 15 o1 CH1 Output2
function) (Comparison Output)
6 12 CH1 _Input3 Normal DI 16 02 CH1_Output3 normal DO
7 13 CH1 _Input4 Normal DI 17 03 CH1_Output4 normal DO
8 COM Input common 2 18 NC Empty terminal
9 + Power+ 19 + Power+
10 - power supply- 20 - power supply-
14 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2023
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6 Use

S

Use

6.1 Process data

6.1.1 Uplink data

Uplink data 34 bytes (17 bytes for each encoder, encoder [n] value is 1~2)
X type of
name meaning Ranges length
data
Encoder probe 0: No signal input
Encoder_[n] Probe Input ) . 1
input signal o ) bool
CH1 1: There is signal input person
channel 1
Encoder probe 0: No signal input
Encoder_[n] Probe Input ) . 1
input signal o ) bool
CH2 1: There is signal input person
channel 2
Encoder common 0: No signal input :
Encoder [n] Input CH3 input signal L . bool
1: There is signal input person
channel 3
Encoder common 0: No signal input :
Encoder _[n] Input CH4 input signal L ) bool
1: There is signal input person
channel 4
Encoder probe 0: 1->0 latched once, flipped
Encoder _[n] Probe Input input channel 1 once bool 1
00
CH1 Latched Finish latch completion . person
1: 0->1 latch once, flip once
flag
Encoder probe 0: 1->0 latched once, flipped
Encoder_[n] Probe Input input channel 2 once bool 1
00
CH2 Latched Finish latch completion . person
1: 0->1 latch once, flip once
flag
Encoder_[n] Count Value Encoder count 0~2732-1 unsigned32 | 4 bytes
15 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2023
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6 Use

value
Encoder probe
Encoder [n] Latch CH1 . .
input channel 1 0~2732-1 unsigned32 | 4 bytes
Value
latch value
Encoder probe
Encoder [n] Latch CH2 . .
- input channel 2 0~2732-1 unsigned32 | 4 bytes
Value
latch value
Encoder _[n] Speed Encoder speed -27A31~2/31-1 signed32 | 4 bytes

16 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2023
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Uplink data description:

*

17

Encoder probe input signal channel Encoder_[n] Probe Input CH1/CH2

Each encoder is equipped with 2 probe input channels, indicating the presence or absence of input
signals from the corresponding probe input channels.

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

Encoder common input signal channel Encoder [n] Input CH3/CH4
Each encoder is equipped with 2 ordinary digital input channels, indicating the presence or absence
of the corresponding DI channel input signal.

Encoder probe input channel latched completion flag Encoder _[n] Probe Input CH1/CH2
Latched Finish

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

Example 1: The latch completion flag of encoder 1 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 Encoder_[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 Encoder _[n] Latch CH1/CH2 Value

Each encoder is equipped with 2 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 value range of the latched value is the same as the count value,
which is 0~2/32-1.

Encoder speed Encoder [n] Speed

The encoder speed is the pulse speed of the encoder input channel, and its value range is
-2731~2/31-1.

Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2023
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6 Use

6.1.2 Downlink data

Downlink command 20 bytes (10 bytes for each encoder, encoder [n] value 1~2)
. type of
name meaning Ranges length
data
0: Incapacity Lo
Encoder _[n] Enable Encoder count enable bool 1 bit bit0
1: Enable
Encoder _[n] Z Phase 0: Incapacity o
- Encoder Z phase clear enable bool 1 bit bit1
Clear Enable 1: Enable
Encoder [n] Count 0: Incapacity o
Encoder count value cleared bool 1 bit bit2
Clear 1: Enable
Encoder [n] Compare Encoder comparison output 0: Incapacity o
bool 1 bit bit3
Output CH1 Enable channel 1 enable 1: Enable
Encoder [n] Compare Encoder comparison output 0: Incapacity o
bool 1 bit bit4
Output CH2 Enable channel 2 enable 1: Enable
. 0: Decrement
Encoder comparison output )
Encoder [n] Compare . comparison o
- o channel 1 comparison bool 1 bit bit5
Output CH1 Direction o 1: Incremental
direction )
comparison
. 0: Decrement
Encoder comparison output )
Encoder_[n] Compare . comparison o
- o channel 2 comparison bool 1 bit bit6
Output CH2 Direction o 1: Incremental
direction )
comparison
. 0: Single trigger
Encoder [n] Compare Encoder comparison output Lo
. 1: Repeated bool 1 bit bit7
Output CH1 Mode channel 1 trigger mode ]
trigger
. 0: Single trigger
Encoder_[n] Compare Encoder comparison output .
. 1: Repeated bool 1 bit bit0
Output CH2 Mode channel 2 trigger mode .
trigger
0: Output high
Encoder_[n] Output Encoder output channel 1 level 24V o
. bool 1 bit bit1
CH1(Compare) (comparison output) 1: Output low level
ov
0: Output high
Encoder_[n] Output Encoder output channel 2 level 24V o
. bool 1 bit bit2
CH2(Compare) (comparison output) 1: Output low level
ov
0: Output high
Encoder_[n] Output Encoder output channel 3 level 24V o
bool 1 bit bit3
CH3 (normal output) 1: Output low level
ov
Encoder_[n] Output Encoder output channel 4 0: Output high bool 1 bit bit4
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CH4 (normal output) level 24V
1: Output low level
ov
Encoder_[n] Input Encoder probe input channel 0: Incapacity o
- bool 1 bit bit5
Latch CH1 Enable 1 latch enable 1: Enable
Encoder _[n] Input Encoder probe input channel 0: Incapacity L
- bool 1 bit bité
Latch CH2 Enable 2 latch enable 1: Enable
Encoder_[n] Compare Encoder comparison output .
. 0~2732-1 unsigned32 | 4 bytes
Output CH1 SetValue channel 1 setting value
Encoder [n] Compare Encoder comparison output .
0~2732-1 unsigned32 | 4 bytes
Output CH2 SetValue channel 2 set value
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Downlink data description:

*

20

Encoder count enable Encoder _[n] Enable
The encoder count enable is set to 0 to disable and set to 1 to enable.

Encoder Z Phase Clear Enable Encoder [n] Z Phase Clear Enable

If the encoder Z phase clear enable is set to O, 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 the encoder is the number of pulses output by the encoder when it rotates
one circle. The counting ratio x physical resolution is the maximum value of the single-circle count.
When the Z-phase clear function is turned on and the count value increases or decreases, the count
value is cleared once every time the encoder rotates one circle.

Encoder count value clear Encoder [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. If the encoder count initial value is set, the count value is also set to 0.

Encoder Compare Output -- Channel Enable Encoder [n] Compare Output CH1/CH2 Enable
The encoder comparison output enable is set to 0 to disable and set to 1 to enable.

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

Seeb.2.3 Comparison output function.

Encoder Compare Output - Channel Compare Direction Encoder [n] Compare Output CH1/CH2
Direction

The comparison direction of the encoder comparison output channel is set to 0 for decremental
comparison, that is, the count value is from large to small; it is set to 1 for increment comparison,
that is, the count value is from small to large.

Encoder Compare Output -- Channel Trigger Mode Encoder_[n] Compare Output CH1/CH2
Mode

Encoder comparison output channel trigger mode can beSet to: 0 (single trigger), 1 (repeated
trigger).

After the single trigger comparison output function is enabled, a pulse output is triggered when the
count value meets the condition, and no comparison is made afterwards. To trigger the comparison
output again, the comparison output function needs to be enabled again.

After the repeated triggering comparison output function is enabled, a pulse output is triggered
when the count value meets the condition, and then the next comparison will start immediately, but
the pulse output will not be restarted again within the comparison output pulse time. After the
comparison output triggers the pulse for a period of time, the pulse output will be triggered again if
the comparison output condition is met.6.2.3 Comparison output function.

Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2023



XB6-P20A Pulse Counting Module User Manual 6 Use

*

21

Encoder output channel (Compare output) Encoder [n] Output CH1/CH2 (Compare)

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

When the comparison output is established, the level of this pin will be flipped, so 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 (normal output) Encoder [n] Output CH3/CH4
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 Encoder [n] Input Latch CH1/CH2 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 Encoder [n] Compare Output CH1/CH2 SetValue
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.. See6.2.3 Comparison output function.
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6 Use

6.2 Configuration parameter definition

The module configuration has a total of 24 parameters. The two encoders have 11 identical

configuration parameters that are configured independently, and 2 configuration parameters are shared

by the two encoders (the shared parameters are marked in green in the table below). Encoder 1 is used as

an example to introduce the configuration parameters, as shown in the table below. Note: The

configuration parameters will take effect the next time the encoder is enabled.

default
Function parameter name Ranges
value
0: ABZ (AB orthogonal)
Encoder 1 pulse T
q Encoder1 Pulse Mode 1: Pul+Dir (direction pulse) 0
mode
2: CW/CCW (double pulse)
Encoder 1 Filter Encoder1 Filter Level 0~15 7
Encoder 1 counting . 1, 2, 4 (valid only in AB orthogonal
Encoder1 Count Multiples 1
rate mode)
0: 2732 (0~2132-1)
. 1: Resolution x Multiples
Encoder 1 counting ) ) )
Encoder1 Count Range (0~Ring counting resolutionx 0
range
9 counting magnification-1, only
valid in AB orthogonal mode)
Encoder 1 ring .
) Encoder1 Count Resolution 0~65535 0
count resolution
Encoder 1 counting L 0: Forward
. . Encoder1 Count Direction 0
direction 1: Reverse
Encoder 1 count .
o Encoder1 Count Initial Value 0~2732-1 0
initial value
0: CH1_Single CH2_Single
Channel 1 single, channel 2 single
1: CH1 _Repeat CH2 Single
. Channel 1 repeat, channel 2 single
Encoder 1 Probe Encoder1 Probe Trigger -
2: CH1 Single CH2_Repeat 0
Mode Mode i
Channel 1 single, channel 2 repeat
3: CH1_Repeat CH2_ Repeat
Channel 1 repeat, channel 2
repeat
0: CH1_Raising CH2_Raising
Channel 1 rising edge, channel 2
Encoder 1 probe . rising edge
. Encoder1 Probe Trigger Edge - — 0
trigger edge 1: CH1 _Falling CH2 Raising
Channel 1 falling edge, channel 2
rising edge

22

Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2023



XB6-P20A Pulse Counting Module User Manual 6 Use

2: CH1_Raising CH2 Falling
Channel 1 rising edge, channel 2
falling edge
3: CH1_Falling CH2_Falling
Channel 1 falling edge, channel 2
falling edge
Encoder 1

comparison output Encoder1 Compare Output .

) 0~65535 (unit: ms) 10
channel 1 pulse CH1 Time
time
Encoder 1

comparison output Encoder1 Compare Output .

) 0~65535 (unit: ms) 10
channel 2 pulse CH2 Time
time

Power-off storage 0: OFF
Power Down Storage 1

enable 1: ON

Encoder NPN/PNP . 0: NPN
. . Encoder Signal Type 0

signal setting 1: PNP

6.2.1 Encoder counting function

The encoder counting parameters include 7 parameters: encoder pulse mode, filtering, counting ratio,
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. There are 16 levels of
filtering (0~15), with level 0 indicating no filtering and level 15 indicating the maximum filtering. The
encoder filter parameter defaults to level 7 and can be configured as needed.

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

Encoder counting range:The encoder's counting range can be set to 0~2/32-1 or 0~ring counting
resolution x counting ratio-1. The former is suitable for most cases, and 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 0~65535.

Note: The ring count resolution here is different from the physical resolution of the encoder
itself.

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 count initial value supports configuration and automatically
takes effect after the encoder is re-enabled. The setting range of the count initial value is 0~2/32-1. Note:
When the power-off storage function is enabled, the count initial value is invalid and the encoder count

initial value is 0.
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example 1:The encoder 1 pulse mode is set to AB quadrature mode, the encoder count range is selected
to be 0~ring count resolution x count magnification - 1, the ring count resolution is set to 50000, the
count magnification is 4, the count direction is forward, the initial count value is 0, and the count range is
0~200000. The module is connected to an encoder with a physical resolution of 1000. After counting starts,
the count value starts to increase from 0. The encoder rotates one circle and the count value is 1000x4 =
4000. After reaching 200000, it returns to 0 and continues counting.

6.2.2 Probe function

The probe function parameters include probe mode and probe trigger edge. Each encoder is
equipped with 2 probe input channels. By inputting corresponding signals to the probe input channels,
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-shot mode, after the probe function is enabled,
when the channel inputs a signal that meets the set conditions, the count value can be latched once;
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:Each probe function channel of the encoder can be configured as rising
edge/falling edge trigger through the probe trigger edge parameter. The latch trigger signal of the two
probe function channels of each encoder can be configured separately, and the latch value can be
displayed separately.

The probe input channel is compatible with PNP/NPN signals through the COM terminal. When the
COM terminal is connected to 0V, the input signal is PNP type, the input high level 24V signal is valid, and
the input low level OV signal is invalid; when the COM terminal is connected to 24V, the input signal is
NPN type, the input low level OV signal is valid, and the input high level 24V 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 it is triggered from a valid signal to an invalid signal.
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6.2.3 Comparison output function

Comparison output function By 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 meets the comparison direction, the
corresponding comparison output channel will output a time-adjustable pulse, and the adjustable time is
the comparison output pulse time. The pulse output response speed of the comparison output function
can reach 50us level.

The configuration parameters of the comparison output function include the encoder comparison
output channel pulse time, and the configurable time range is 0~65535ms.

Each encoder is equipped with 2 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 1 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.

The setting value of encoder 1 comparison output channel 1 is set to 1000, the comparison direction
is set to incremental comparison, the comparison output trigger mode is single 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 1 reaches 1000 from small to large (satisfying the
comparison direction), comparison output channel 1 will be used as the comparison output channel
output, and the state will be reversed from the original high-level output to low-level output. The pulse
output time is 5s, and the channel indicator will be on for 5s. After 5s, the high-level output is restored
and the channel indicator goes out. When the count value meets the comparison output setting value
and comparison direction again, since the comparison output trigger mode is single trigger, the
comparison output channel has no response.

Example 2:When the comparison output channel 1 of encoder 1 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 1 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 1 reaches 1000 from small to large (not meeting the
comparison direction), the comparison output channel 1 has no response; when the count value of
encoder 1 reaches 1000 from large to small (meeting the comparison direction), the comparison output
channel will be used as the comparison output channel output, and the state will be reversed from the
original low-level output to high-level output. The pulse output time is 5s, and the channel indicator light
will go out for 5s. After 5s, the low-level output will be restored, and the channel indicator light will be
always on.

The comparison output trigger mode is repeated triggering. When the count value meets the
comparison output setting value and comparison direction again within the pulse output time of 5s, the
comparison output channel will not change the pulse output state and continue to complete the 5s pulse
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output. When the comparison condition is met again after 5s, the state will be reversed again, from the
original high-level output to low-level output, the pulse output time is 5s, and the channel indicator light
will go out for 5s. The comparison output repeated triggering is similar.

6.2.4 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, and the default value is 0, which means the power-off storage function is turned off.

When the power-off storage function is enabled, the encoder count initial value is invalid and the
encoder count initial value is 0.

6.2.5 Encoder NPN/PNP signal setting

The A-phase, B-phase and Z-phase input channels of the two encoders are compatible with
NPN/PNP signals. The encoder signal defaults to 0 for NPN signal and 1 for PNP signal.
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6.3 Use Cases

4 Encoder 1 inputs AB quadrature pulses, the number of pulses is 40,000, and encoder 1 probe
input channel 1 is latched
a. Configure the configuration parameters;
a) The encoder 1 pulse mode is set to AB quadrature pulse mode, that is, Encoder1 Pulse Mode
is set to 0: ABZ;
b) The encoder 1 count multiple is set to 4 times, that is, Encoder1 Count Multiples is set to 4;
¢) The encoder 1 count range is set to O~ring count resolutionxcount multiples-1, that is,
Encoder1 Count Range is set to 1: ResolutionxMultiples;
d) The encoder 1 ring count resolution is set to 20000, that is, Encoder1 Count Resolution is set
to 20000;
e) The encoder 1 counting direction is set to forward counting, that is, Encoder1 Count
Direction is set to 0: Forward;
f) The initial value of encoder 1 count is set to 0, that is, Encoder1 Count Initial Value is set to 0;
g) The probe mode of encoder 1 is set to single for channel 1 and single for channel 2, that is,
Encoder1 Probe Trigger Mode is set to 0: CH1_Single CH2_Single;
h) The encoder 1 probe trigger edge is set to the rising edge of channel 1 and the rising edge of
channel 2, that is, Encoder1 Probe Trigger Edge is set to 0: CH1_Raising CH2_Raising;
b. Setencoder 1 counting enable and encoder 1 probe input channel 1 latch enable;
a) Downlink data Encoder_1 Enable is set to 1;
b) Downlink data Encoder_1 Input Latch CH1 Enable is set to 1;
¢. Encoder 1 starts inputting pulses, and encoder 1 probe input channel 1 inputs valid signals.
€ Encoder 1 input direction pulse, pulse quantity 40000, encoder 1 comparison output channel 1
comparison output
a. Configure the configuration parameters;
a) The encoder 1 pulse mode is set to the direction pulse mode, that is, Encoder1 Pulse Mode is
set to 1: Pul+Dir;
b) The encoder 1 count range is set to 0~2/32-1, that is, Encoder1 Count Range is set to 0:2/32;
¢) The encoder 1 counting direction is set to forward counting, that is, Encoder1 Count
Direction is set to 0: Forward;
d) The initial value of encoder 1 count is set to 0, that is, Encoder1 Count Initial Value is set to 0;
e) The encoder 1 compare output channel 1 pulse time is set to 10s, that is, Encoder1 Compare
Output CH1 Time is set to 10000;
b. Setencoder 1 counting enable, encoder 1 comparison output channel 1 set comparison set value,
comparison direction and comparison mode and enable;
a) Downlink data Encoder 1 Enable is set to 1;
b) Downlink data Encoder_1 Compare Output CH1 Set Value is set to 1000;
¢) Downlink data Encoder_1 Compare Output CH1 Direction is set to 1 for incremental
comparison;
d) Downlink data Encoder_1 Compare Output CH1 Mode is set to 1 Repeat Trigger;
e) Downlink data Encoder_1 Compare Output CH1 Enable is set to 1 to enable;
¢. Encoder 1 starts inputting pulses.
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6.4 Module Configuration Description

6.4.1 Application in TwinCAT3 software environment

1. Preparation

® Hardware Environment
» Module model XB6-P20A

» Power module, EtherCAT coupler, end cap

This description takes XB6-P2000H power supply and XB6-EC0002 coupler as an example

> A computer with TwinCAT3 software pre-installed
» EtherCAT dedicated shielded cable

> Pulse output type sensor and other equipment, this description takes the connection of

XB6-P04A module as an example

>

>
>
>

Encoder and other equipment

Switching power supply

Module mounting rails and rail fixings

Device Profile

Configuration file acquisition address:https://www.solidotech.com/documents/configfile

® Hardware configuration and wiring

Please follow"4 Installation and removal

2, Pre-configured configuration files

28

5 WiringRequest action

Place the ESI configuration file (EcatTerminal-XB6 V3.15 ENUM.xml) in the TwinCAT installation

directory "C\TwinCAT\3.1\Config\lo\EtherCAT", as shown in the figure

below.

> ItbEBAR » Windows (C:) » TwinCAT » 3.1 » Config » lo » EtherCAT

~

&R

Beckhoff EQTxocxml
Beckhoff EQ2xxx.xml
Beckhoff EQ3xocxml

Beckhoff ER Thoox. XML
Beckhoff ER2xoac XML
Beckhoff ER3xx XML

Beckhoff ER4oxcxml
Beckhoff ERSxx.xml
Beckhoff ERGxoxml
Beckhoff ER oxcxml
Beckhoff ER8xxx.xml

Beckhoff EtherCAT FvaBoard.xml
Beckhoff EtherCAT Terminals.xml
Beckhoff FB1XXXxml

Beckhoff FCoooxml

Beckhoff ILococ-B110.xml
|| EcatTerminal-XB6 V3.15 ENUM.xmI

(E2 =k
2015/11/12 14:24
2016/11/23 10:42
2016/11/22 11:22
2016/11/21 15:46
2016/11/21 1432
2017/6/9 13:35
2016/11/22 12:58
2016/3/14 11:52
2016/3/14 11:52
2016/11/2212:14
2016/3/14 11:52
2015/2/4 12:57
2015/2/4 12:57
2017/5/24 12:26
2015/2/4 12:57
2015/2/412:57
2023/6/26 9:53

1
1
1
1

XML 3744
XML 3744
XML 3744
XML 3244
XML 3RS
XML 3744
XML 3744
XML 3744
XML 3244
XML 3RS
XML 3744
XML 3744
XML 3744
XML 3244
XML 3RS
XML 3744
XML 3Z44

K
22 KB
73 KB
1,386 KB
165 KB
259 KB
1,177 KB
318 KB
273 KB
494 KB
1,503 KB
207 KB
72 KB
53 KB
49 KB
21KB
8 KB
553 KB
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3. Create a project

a. 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.

© About TwinCAT...

bd_ TwinCAT XAE (VS 2013)

Tools L4

-

4> Realtime Settings...

Router L4

System

Click "New TwinCAT Project". In the pop-up window, "Name" and "Solution name" correspond to
the project name and solution name respectively, and "Location" corresponds to the project path.
You can select the default for these three items, then click "OK". The project is created successfully,
as shown in the figure below.

a New TwinCAT Project...
ﬁ MNew Measurement Project...

Get Started | Beckhoff News

What's New in TwinCAT 3

I New Project ? *
E b Recent |.NET Framework 4.5 v| Sort by: |Defau|t v| i* 1= | Search Installed 2
4 [nstalled

g TwinCAT XAE Projec... TwinCAT Projects Type: TwinCAT Projects

4 Templates TwinCAT XAE System Manager

b Other Praject Types Configuration
b TwinCAT Measurement

TwinCAT PLC

TwinCAT Projects

Samples

b Online

Click here to go online and find templates.

Name: [TwinCAT Project] |

- | Browse...

Create directory for solution

Cancel

Location: | Di\workspace\TwinCAT Project

Solution name: TwinCAT Projectl
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4. Scan 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 > I x
@ o-@| 5=
Search Solution Explorer (Ctrl+:) P~

fa] Solution "TwinCAT Projectl’ (1 project)
4 ol TWinCAT Project1
b @ SYSTEM
] MOTION
@l rC
43 SAFETY
E C++
& 170

S Mappings ‘0 Add New ltem... Ins
o Add Existing ltem... Shift+Alt+A
Export EAP Config File
* Scan

Paste

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

1 new I/Q devices found >
ADevice 2 [EtherCAT] [l fe] [Realek PCle GBE Family Contraller|] I ok I
Car_mel
Sn_ale_ct All _
Ungelect Al

¢. 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.
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Microsoft Visual Studio

o Activate Free Run

(V)

Microsoft Visual Studio

0 scan for boxes

AEY)

=(N) (M)

After scanning the device, you can see Box1 (XB6-EC0002) and Module 1 (XB6-P20A) in the left
navigation tree. In "Online", you can see that TwinCAT is in "OP" state, and the RUN light of the
slave device is always on, as shown in the following

figure.

TwincAT project1 « > |

@ o-F| &=

Search Solution Explorer (Ctrl+;)

p -
R] Solution ‘TwinCAT Project1’ (1 project)

4 ol TwinCAT Project1
b @l SYSTEM

4 "% Devices
4 =% Device 2 (EtherCAT)

*® Image

*® Image-Info

2 SyncUnits
Inputs

W Outputs

@ InfoData

/B Box 1 (XB6-EC0002)

14 Inputs

b @ Outputs

4 @ Module 1 (XB6-P20A)
b Inputs
b [ Outputs

4 @ Module 2 (XB6-PD4A)
(4 Inputs
b [l Outputs

b @ WcState

b @ InfoData

&’ Mappings

AT TT W

31

General EtherCAT Process Data Slots

Startup CoE - Online Online

State Machine

Current State: op
Pre-Op Safe-Op
Requested State: op
Op Clear Error
DLL Status
Port B: Mo Carrier / Closed

No Carrier

/ Closed

No Carrier / Closed

File Access over EtherCAT

Download... Upload...
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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 TwinCAT Project] « X

@ ‘ o-d | o General EtherCAT Process Data Slots CuE - Online Online
Search Solution Explorer (Ctrl P~
531 Solution ‘TWInCAT Project1’ (1 project) Transition Prot.. Index Data Comment
4 gl TWinCAT Projectt € <PS> CoE  OxFO30CO 02000A6200004A600000  download slot cfg
b @l SYSTEM
k&l MOTION

& PLc

4 =% Device 2 (EtherCAT)

*® Image

*® |mage-Info

2 SyncUnits
Inputs

& Outputs

& InfoData

7B Box 1 (XB6-EC0002)

2 Inputs

b ik Outputs

4 @ Module 1 (XB6-P20A)
b Inputs
b B Outputs

4 @ Module 2 (XB6-PO4A)
3 Inputs
> B Outputs

b B WcState

b R InfoData Move Ug Move Down

&% Mappings

AT TTwT

b. Inthe Edit CANopen Startup Entry pop-up window, click the "+" in front of Index 2000:0 to expand

the configuration parameter menu. You can see 24 configuration parameters. Click any parameter

to set the related configuration, as shown in the figure below.

Edit CANopen Startup Entry X
Transition
Dioe I
Cancel
P->5 []s-=P Sub-Indes (dec): Dl
LIs=0 LJo»s Validate [ Jcomplete Access
Data (hexbin): | | Hex Edit. .
Carmment: | | Edit Entry...
Index Name Flags  “alue Un s
= 2000:0 XBB-P204 Config Ry > 36 <
2000:01 Encoder] Pulse Mode R/ ABZ (0)
200002 Encoderl Filter R Filter_Level 7 (7)
2000:03 Encoder] Count Multiples R 1(1)
2000:04 Encoder] Count Range R 2732(0)
2000:06 Encoderl Count Resolution R 0x00000000 (0}
200006 Encoder] Count Direction R Forward (0]
2000:07 Encoderl Count Initial Walue R 0x00000000 (1)
200008 Encoderl Probe Trigger Mode R CH1_Single CH2_Single (0}
200008 Encoder! Probe Trigger Edge R CH1_Raising GH2_Raising ()
200004 Encoder_1 Compare Output CHT Time  RW 0x0000000A (10)
2000.0B Encader_1 Compare Output CH2 Time  RW Ox0000000A (10)
2000:0C Encoder? Pulse Mode R ABZ(0)
Z000:00 Encoder? Filter R Filter_Level 7 (7)
2000:0E Encoder2 Count Multiples RWwW 111) v
< 2>
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For example, to modify the encoder 1 ring count resolution parameter, double-click "Encoder1

Count Resolution" and modify the parameter value, as shown in the figure below.

Cli=p Index fhex) 2000
Cancel
P=>S Lls=F Sub-Index (dec):
| Lls=o0 [lo-=s Validate [ Jcomplete Access
Data(hexbin): (00000000 Hex Edit...
| Cormment |Encoder1 Count Resolution Edit Entry
Index Mame Flags  “alue Unit - A
2000:04 Encoder1 Count Range R 2732 (0)
F-2000.06 [Encodeﬂ Count Resolutionl R Ox00000000 [0)
2000:08 Encoder? Count Oir .
e ¥tVelveDislog X
200008 Encoder1 Probe Trig .
200009  Encader! Probe Trig Dec [|‘ 0000) |] [| ok |
2000:04 Encoder_1 Cormpare
0x00002710
2000.0B Encoder_1 Cormpare HEX | | Ence
2000:0C Encoder? Pulse Mod  Float |1 4012985e-41 |
2000:0D Encoder2 Filter
2000:0E Encoder2 Count Mu
2000:0F Encoder2 Count Ral
Boal 0] 1 Hey Edit
2000:10  Encoder2 CountRes - = = s
200011 Encoder2 Count D¢ Binary 10270000 | ]
200012 Encoder2 Count Initl
( Bit Size: Cn Os O1s @32 (ea O2

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 Project] « X

General EtherCAT Process Data Slots  Startup CoE - Online Online
Transition Protocol Index Data Comment
B <PS> CoE 0xFO30CO 02 00 0A 620000 4A 600000 download slot cfg
|pPs CoE 0x2000:05 0x00002710 (10000) Encoder1 Count Resolution
M New... € |
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f.

The left navigation tree "Module 1 -> Inputs” displays the upstream data of the module and is

used to monitor the input of the module, as shown in the following

figure.

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

&7 Solution TwinCAT Project1 (1 project)
4 ol TwinCAT Project1
b il SYSTEM
= MOTION
&l PLC
B SAFETY
E C++
4 @vo
4 "% Devices
4 =2 Device 2 (EtherCAT)
*® Image
*® \mage-Info
2 SyncUnits
Inputs
B Outputs
@ InfoData
/D Box 1 (XB6-EC0002)
b Inputs
» @ Outputs
4 @ Module 1 (XB6-P20A)
P W Inputs
b @ Outputs
4 @ Module 2 (XB6-PD4A)
13 Inputs
bl Outputs
b @ WcState
b @ InfoData
i’ Mappings

[

TwinCAT Project] + 3

Name

+ Encoder_1 Probe Input CH1

* Encoder_1 Probe Input CH2

* Encoder_1 Input CH3

# Encoder_1 Input CH4

# Encoder_1 Probe Input CH1 Latched Finish
# Encoder_1 Probe Input CHZ Latched Finish
# Encoder_2 Probe Input CH1

*# Encoder_2 Probe Input CH2

# Encoder_2 Input CH3

# Encoder_2 Input CH4

* Encoder_2 Probe Input CH1 Latched Finish
# Encoder_2 Probe Input CHZ Latched Finish
# Encoder_1 Count Value

# Encoder_1 Latch CH1 Value

* Encoder_1 Latch CH2 Value

= Encoder 1 Speed

+ Encoder_2 Count Value

* Encoder_2 Latch CH1 Value

= Encoder_2 Latch CH2 Value

+ Encoder 2 Speed

Online

cCocoO0DOoOOCOOOOO0OOOOCOODOOOOOO

Type
BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT
BIT
UDINT
UDINT
UDINT
DINT
UDINT
UDINT
UDINT
DINT

Size >Address

41.0
411
41.2
413
414
415
41.6
417
420
421
422
423
43.0
47.0
510
55.0
59.0
63.0
67.0
71.0

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

In/Out

User ID  Linked to

o000 0O0O0O0DO0OO0OO0OCOODOOCOOCO

The left navigation tree "Module 1 -> Outputs" displays the downstream data of the module,

which is used to control the output of the module, as shown in the following figure.

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

R Solution TwinCAT Project1’ (1 project)
4 ol TwinCAT Projectt
b @l SYSTEM
&l MoTIoN
&l ruc
1 SAFETY
™ [
4 3 1/0
4 "% Devices
4 == Device 2 (EtherCAT)
*® Image
*® image-Info
2 SyncUnits
Inputs
W Outputs
@ InfoData
D Box 1 (XB6-EC0002)
b Inputs
» [l Outputs
4 @ Module 1 (XB6-P20A)
3 Inputs
b @ Outputs
4 @ Module ? (XB6-PD4A)
13 Inputs
b Outputs
b @ WcState
b @ InfoData
&’ Mappings

AT TT T

p-

TwinCAT Proji X

Name

& Encoder 1 Enable

& Encoder 1 Z Phase Clear Enable

& Encoder 1 Count Clear

& Encoder_1 Compare Output CH1 Enable

& Encoder_1 Compare Output CH2 Enable

& Encoder_1 Compare Output CH1 Direction
& Encoder_1 Compare Qutput CH2 Direction
& Encoder_1 Compare Output CH1 Mode

= Encoder_1 Compare Output CH2 Mode

& Encoder_1 Output CH1{Compare)

& Encoder_1 Output CH2(Compare)

= Encoder_1 Output CH3

& Encoder 1 Output CH4

& Encoder 1 Input Latch CH1 Enable

& Encoder 1 Input Latch CHZ2 Enable

& Encoder 2 Enable

& Encoder_2 7 Phase Clear Enable

& Encoder 2 Count Clear

& Encoder_2 Compare Qutput CH1 Enable

& Encoder_2 Compare Output CH2 Enable

= Encoder 2 Compare Output CH1 Direction
& Encoder_2 Compare Output CH2 Direction
& Encoder_2 Compare Output CH1 Mode

= Encoder_2 Compare Output CH2 Mode

= Encoder 2 Output CH1{Compare)

& Encoder_2 Output CH2{Compare)

& Encoder 2 Output CH3

& Encoder 2 Output CH4

& Encoder 2 Input Latch CH1 Enable
E-Encoder 2 Input Latch CHZ Enable

& Encoder_1 Compare Output CH1 SetValue
& Encoder_1 Compare Output CH2 SetValue
= Encoder_2 Compare Output CH1 SetValue
& Encoder_2 Compare Output CH2 SetValue

Online

00O DO COoOCCOD0O0D00CD0DOCDO0CO000O00UD0O00O0Oo

Type

BIT 0.1
BIT 01
BIT 01
BIT 0.1
BIT 0.1
BIT 01
BIT 0.1
BIT 0.1
BIT 01
BIT 0.1
BIT 0.1
BIT 01
BIT 0.1
BIT 01
BIT 01
BIT 0.1
BIT 0.1
BIT 01
BIT 0.1
BIT 0.1
BIT 01
BIT 0.1
BIT 0.1
BIT 01
BIT 0.1
BIT 01
BIT 01
BIT 0.1
BIT 0.1
BIT 01
UDINT 4.0
UDINT 4.0
UDINT 40
UDINT 4.0

410
411
42
41.3
414

Size >Address

InfOut

Qutput
Qutput
Output
QOutput
Qutput
Output
Output
Qutput
QOutput
Output
Qutput
Qutput
QOutput
Qutput
Output
Output
Qutput
Output
Output
Qutput
Qutput
Output
Qutput
Qutput
QOutput
Qutput
Output
Output
Qutput
Output
Output
Qutput
Qutput
Output
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Module Functionality Examples

¢ Encoder 1 inputs AB quadrature pulses, the number of pulses is 40,000, and encoder 1 probe

input channel 1 is latched

a.

a)

b)
)

d)

e)

9)

h)

Configure the configuration parameters as shown in the following figure.

The encoder 1 pulse mode is set to AB quadrature pulse mode, that is, Encoder1 Pulse Mode is
set to 0: ABZ;

The encoder 1 count multiple is set to 4 times, that is, Encoder1 Count Multiples is set to 4;
The encoder 1 count range is set to 0~ring count resolutionxcount multiples-1, that is,
Encoder1 Count Range is set to 1: ResolutionxMultiples;

The encoder 1 ring count resolution is set to 20000, that is, Encoder1 Count Resolution is set to
20000;

The encoder 1 counting direction is set to forward counting, that is, Encoder1 Count Direction is
set to O0: Forward;

The initial value of encoder 1 count is set to 0, that is, Encoder1 Count Initial Value is set to O;
The probe mode of encoder 1 is set to single for channel 1 and single for channel 2, that is,
Encoder1 Probe Trigger Mode is set to 0: CH1_Single CH2 Single;

The encoder 1 probe trigger edge is set to the rising edge of channel 1 and the rising edge of
channel 2, that is, Encoder1 Probe Trigger Edge is set to 0: CH1_Raising CH2_Raising.

Edit CANopen Startup Entry X
Transition
[Ji=p Index {hex) !2000

Cancel
[V]P=3 [Is=P Sub-Index (dec): I:'
[ls=0 [Jo-=s walidate [ ]complete Access

Data (hexbin): |00 00 00 00 | T

Cormnrmertt |Encoder1 Prope Trigger Edge | Edit Entry...
Index Marne Flags  Walue ~
- 20000 KBE-P20A Config R =36 <

200001 | Encoderl Pulse Mode Rw ABZ(0) |

2000:02 Encoder! Filter RW Filter_Level _7 (7)

2000:03 Encoder! Count Multiples RW 414)

2000:04 Encoder! Count Range R Resolution ™ Multiples (1)

2000:05 Encoder] Count Resolution R Ox0D0004E20 (20000)

2000:06 Encoder! Count Direction RW Farward (0)

2000:07 Encoder] Count Initial Walue R 0x00000000 (0)

2000:08 Encoderl Probe Trigger Mode R/ CH1_Single CHZ_Singls (0]
200008 Encoderl Probe Trigger Edge R CH1_Raising CH2_Raising (0}

2000:04 Encoder_1 Compare Output CHT Time K Ux0000000A 1T0)

2000:0B Encoder_1 Compare Output CH2 Time  RW 000000004 (10)

200000 Encoder? Pulse Mode R ABZ(0)

2000:0D Encoder? Filter Ry Filter_Level_7 (7}

2000:0E Encocer? Count Multiples RW 141)

2000:0F Encoder? Count Range RW 2°32(0) v

After the parameter setting is completed, the Reload operation is required and the module
is powered on again to enable the master station to automatically send the parameter
settings.
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b.

a)
b)

figure below.

Downlink data Encoder 1 Enable is set to 1;

Set the downstream data Encoder 1 Input Latch CH1 Enable to 1.

& o-8| & -

Search Solution Explorer (Ctrl+;)

] Solution ‘TwinCAT Project1’ {1 project)
4 ol TwinCAT Project1
b @l SYSTEM
2 MOTION
&l PLC
I SAFETY
C+4
4 @ vo
4 "% Devices
4 =2 Device 2 (EtherCAT)
*® Image
*® |mage-Info
2 SyncUnits
Inputs
W Outputs
@ InfoData
/B Box 1 (XB6-EC0002)
13 Inputs
b @ Outputs
4 @ Module 1 (XB6-P20A)
b Inputs
b Outputs
4 @ Module 2 (XB6-PO4A)
b Inputs
b @ Outputs
b @ WcState
b @ InfoData
&’ Mappings

AT T T T

@ o-@ &=
arch Solution Explorer (Ctrl+;)
t=n) S_o\ution ‘TwinCAT Projectl’ (1 project)

4 o TwinCAT Project1
b (@l SYSTEM

| SAFETY
> e
4« @vo
4 "% Devices
4 =¥ Device 2 (EtherCAT)
*3 Image
*® Image-Info
2 SyncUnits
Inputs
@ Outputs
@ InfoData
/B Box 1 (XBB-ECO002)
13 Inputs
b @ Outputs
4 @ Module 1 (XB6-P20A)
-3 Inputs
» @ Outputs
4 @ Module 2 (XB6-PO4A)
3 Inputs
b 1 Outputs
b @ WcState
b @ InfoData
&' Mappings

LT T T

Set encoder 1 count enable and encoder 1 probe input channel 1 latch enable, as shown in the

[wincaT Projectt = < |

Name

Online

[‘-Encoder_l Enable

l

E-Encoder_1 Z Phase Clear Enable

= Encoder_1 Count Clear

& Encoder 1 Compare Output CH1 Enable

& Encoder_1 Compare Output CH2 Enable

= Encoder 1 Compare Output CH1 Direction
& Encoder_1 Compare Output CH2 Direction
& Encoder_1 Compare Output CH1 Mode

= Encoder 1 Compare Output CH2 Mode

& Encoder_1 Output CH1({Compare)

& Encoder_1 Output CH2(Compare)

= Encoder_1 Output CH3

& Encoder_1 Output CH4

& Encoder_1 Input Latch CH1 Enable

&Encoder_1 Input Latch CH2 Enable

& Encoder_2 Enable

& Encoder_2 7 Phase Clear Enable
EEncoder_2 Count Clear

& Encoder_2 Compare Output CH1 Enable

& Encoder_2 Compare Output CH2 Enable
=Encoder_2 Compare Output CH1 Direction
& Encoder_2 Compare Output CH2 Direction
& Encoder_2 Compare Output CH1 Mode
=Encoder_2 Compare Output CH2 Mode

& Encoder_2 Output CH1{Compare)

& Encoder_2 Output CH2(Compare)

& Encoder_2 Output CH3

& Encoder_2 Output CH4

& Encoder_2 Input Latch CH1 Enable

= Encoder 2 Input Latch CH2 Enable

& Encoder_1 Compare Output CH1 SetValue
& Encoder_1 Compare Output CH2 SetValue
& Encoder_2 Compare Output CH1 Setvalue
& Encoder_2 Compare Output CH2 SetValue

once to 1, as shown in the figure below.

TwinCAT Project1

& X

=N T - I - - -~ - T - - B I - T — T - 1 - I - i~ T - -~ - I - B - A - - I

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

410
411
412
413
414
415
416
4917
420
421
42.2
423
424
42.5
426
430
431
432
433
434
435
436
437

In/Cut

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

User ID  Linked to

0000000 COCOoO0COoO0COoO000O000OC00D0CO00DCO000O0

Encoder 1 starts to input 40,000 pulses. After the pulse counting is completed, encoder 1 probe
input channel 1 inputs a valid signal, the encoder 1 count value is 40,000, the probe input channel
1 latch value is 40,000, and the encoder probe input channel 1 latch completion flag value flips

Name

* Encoder_1 Probe Input CH1

# Encoder_1 Probe Input CH2

# Encoder_1 Input CH3

# Encoder_1 Input CH4

* Encoder_1 Probe Input CH1 Latched Finish
# Encoder_1 Probe Input CHZ2 Latched Finish
* Encoder_2 Probe Input CH1

* Encoder_2 Probe Input CH2

* Encoder_2 Input CH3

* Encoder_2 Input CH4

= Encoder_2 Probe Input CH1 Latched Finish
* Encoder_2 Probe Input CH2 Latched Finish
+ Encoder_1 Count Value

= Encoder_1 Latch CH1 Value

* Encoder_1 Latch CH2 Value

+ Encoder_1 Speed

* Encoder_2 Count Value

* Encoder_2 Latch CH1 Value

# Encoder_2 Latch CH2 Value

* Encoder_2 Speed

Online

cococoocooco -~oco0oo

40000
40000

cocoooco

Type
BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT
UDINT
UDINT
UDINT
DINT
UDINT
UDINT
UDINT
DINT

Size >Address

41.0
41.1
412
41.3
414
415
416
4.7
420
421
422
423
430
47.0
51.0
550
59.0
63.0
67.0
71.0

In/Out
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
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*

comparison output

a.

a)

b)
)

d)
e)

Encoder 1 input direction pulse, pulse quantity 40000, encoder 1 comparison output channel 1

Configure the configuration parameters as shown in the following figure.

The encoder 1 pulse mode is set to the direction pulse mode, that is, Encoder1 Pulse Mode is set

to 1: Pul+Dir;

The encoder 1 count range is set to 0~2/32-1, that is, Encoder1 Count Range is set to 0:2/32;

The encoder 1 counting direction is set to forward counting, that is, Encoder1 Count Direction is

set to O0: Forward;

The initial value of encoder 1 count is set to 0, that is, Encoder1 Count Initial Value is set to O;

The encoder 1 compare output channel 1 pulse time is set to 10s, that is, Encoder1 Compare

Output CH1 Time is set to 10000.

Edit CANopen Startup Entry X
Transition
[JI=P Index (hex): [2000

Cancsl
P->35 []s=P Sub-Index [dec):
[]s-=0 [Jo-s alidate [ Jcomplete Access

Data (hexbin) |m 0000 00 ‘ B

Carmment |Encoder1 Pulse Mode ‘ Edit Entry
Index Narne Flags  ‘alue Unit A
- 20000 KBB-P20A Config ity =36 <

200001 | Encoderl Pulse Mode R PUL+DIR(1) |
2000:02  Encoderl Fitter R/ Filter_Level 7 [7)
2000003 Encoder! Count Multiples R 111)
200004 | Encoder] Count Range R 2°32(0) |
200006  Encoderl Count Resolution R 0x00000000 (0)
2000:06 | Encoderl Count Direction R/ Farward (0)
200007 | Encoderl Count Initial Yalue Ry 0x00000000 (0)
2000:08 Encoderl Probe Trigger Mode R CH1_Single CHZ2_Single (0)
2000:09  Encoderl Probe Trigger Edge R ZH1_Raising CHZ_Raising (0}
2000004, |Enooderj Compare Qutput CH1 Time  BW Ox00002710 {10000) |
2000:0B  Encoder_1 Compars Qutput CH2 Time  RW/ 00000004 (10)
2000:0C  Encoder2 Pulse Mode R ABZ (0)
2000:00  Encoder? Fitter R Filter_Level_7 [7)
200000E  Encoder2 Count Multiples R 111)
2000.0F  Encoder2 Count Range R 2732 (0) v

After the parameter setting is completed, the Reload operation is required and the module

is powered on again to enable the master station to automatically send the parameter

settings.
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b.

a)
b)
)

d)
e)

Downlink data Encoder 1 Enable is set to 1;

Downlink data Encoder 1 Compare Output CH1 SetValue is set to 1000;

Set encoder 1 counting enable, encoder 1 comparison output channel 1 set comparison set value,
comparison direction and comparison mode and enable, as shown in the following figure.

Downlink data Encoder 1 Compare Output CH1 Direction is set to 1 for incremental

comparison;

Downlink data Encoder 1 Compare Output CH1 Mode is set to 1 Repeat Trigger;

Set the downstream data Encoder 1 Compare Output CH1 Enable to 1 to enable.

@ eo-& »-

Search Solution Explorer (Ctrl+;)
2] Solution ‘TwinCAT Projectl’ (1 project)
4 ] TwinCAT Project1
b @l SYSTEM
& MOTION
@ ric
. SAFETY
o
4 @o
4 %% Devices
4 =% Device 2 (EtherCAT)
*® |mage
*® |mage-Info
b 2 SyncUnits
L] Inputs
b Outputs
b @ InfoData
4 /D Box 1 (XB6-EC0002)
13 Inputs.
b @ Outputs
4 @ Module 1 (XB6-P20A)
3 Inputs
b [ Outputs
4 @ Module 2 (XB6-PO4A)
13 Inputs
b B Outputs
b WcState
b @ InfoData

&', Mappings
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TwinCAT Project1

£ X

Name

Online

& Encoder_1 Enable

& Encoder_1 Z Phase Clear Enable
& Encoder 1 Count Clear

& Encoder_1 Compare Output CH1 Enable

& Encoder_1 Compare Output CH2 Enable

= Encoder 1 Compare Output CH1 Direction

& Encoder_1 Compare Output CH2 Direction

& Encoder_1 Compare Output CH1 Mode

= Encoder_1 Compare Output CHZ2 Mode
& Encoder_1 Output CH1{Compare)

& Encoder_1 Output CH2(Compare)

& Encoder_1 Output CH3

& Encoder_1 Output CH4

& Encoder_1 Input Latch CH1 Enable

& Encoder 1 Input Latch CH2 Enable

& Encoder_2 Enable

& Encoder_2 Z Phase Clear Enable

= Encoder_2 Count Clear

& Encoder_2 Compare Output CH1 Enable
& Encoder_2 Compare Output CH2 Enable
= Encoder_2 Compare Output CH1 Direction
& Encoder_2 Compare Output CH2 Direction
& Encoder_2 Compare Output CH1 Mode
& Encoder_2 Compare Output CH2 Mode
& Encoder_2 Output CH1(Compare)

& Encoder_2 Output CH2(Compare)

& Encoder_2 Output CH3

& Encoder_2 Output CH4

& Encoder_2 Input Latch CH1 Enable

& Encoder 2 Input Latch CHZ Enable

& Encoder_1 Compare Output CH1 SetValue

& Encoder_1 Compare Output CH2 SetValue
& Encoder_2 Compare Output CH1 SetValue
& Encoder_2 Compare Output CH2 SetValue

cool2loccocoocoOocOCOoCCcCOoOOO0O0O0OO0ODO OO O o =lo=a=ooals

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

410
411
42
M3
M4
a5
416
a7
420
4211
422
423
424
425
426
430
431
432
433
434
435
436
437
440
441
442
443
444
445
446
450
490
530
57.0

In/Out

Output
Qutput
Output
Output
Output
Output
Output
Qutput
Output
Output
Output
OCutput
Output
Qutput
Output
Output
Output
Output
Output
Qutput
Output
Output
Output
OCutput
Output
Output
Output
Output
Output
Output
Output
Output
OCutput
Output
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Encoder 1 starts to input 40,000 pulses. The count value goes up from 0. When it reaches 1,000

(satisfying the comparison setting value and direction), the comparison output channel 1 state

flips from the original low-level output to high-level output. The pulse output time is 10s, and the

channel indicator light will be on for 10s. After the counting is completed, the encoder 1 count

value is 40,000, as shown in the figure below.

Solution Explorer - o Xx

@ o-5 F--
Search Solution Explorer (Ctrl+;) P~

& Solution ‘TwinCAT Project1’ (1 project)
4 ol TwinCAT Project1
b @l SYSTEM
& MoTION
il ric
B SAFETY
e
« @o
4 % Devices
4 =2 Device 2 (EtherCAT)
*® image
*® image-Info
2 SyncUnits
Inputs
& Outputs
@ InfoData
/B Box 1 (XB6-EC0002)
4 Inputs
bl Outputs
4 @ Module 1 (XB6-P20A)

AT T OTwT

b i Outputs
4 @ Module 2 (XB6-P0AA)
3 Inputs
b ik Outputs
b @ WcState
_ b @ InfoData
&’ Mappings
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TwinCAT Projectl + X

Name

# Encoder_1 Probe Input CH1

# Encoder_1 Probe Input CH2

# Encoder_1 Input CH3

# Encoder_1 Input CH4

# Encoder_1 Probe Input CH1 Latched Finish
= Encoder_1 Probe Input CHZ Latched Finish
= Encoder_2 Probe Input CH1

* Encoder_2 Probe Input CH2

* Encoder_2 Input CH3

* Encoder_2 Input CH4

# Encoder_2 Probe Input CH1 Latched Finish
# Encoder_2 Probe Input CH2 Latched Finish
# Encoder_1 Count Value

# Encoder_1 Latch CH1 Value

# Encoder_1 Latch CH2 Value

# Encoder_1 Speed

# Encoder_2 Count Value

= Encoder_2 Latch CH1 Value

= Encoder_2 Latch CH2 Value

# Encoder_2 Speed

Online

Pooocooocoocococoo

0000

coooooo

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
411
412
413
414
415
416
4.7
420
42.1
422
423
430
470
510
55.0
59.0
63.0
67.0
71.0

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

User ID  Linked to
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6.4.2 Application in TIA Portal V17 software environment

1. Preparation

® Hardware Environment
> Module model XB6-P20A
> Power module, PROFINET coupler, end cover
This description takes XB6-P2000H power supply and XB6-PN0002 coupler as an example
» A computer with TIA Portal V17 software pre-installed
> PROFINET special shielded cable
> Pulse output type sensor and other equipment, this description takes the connection of
XB6-P04A module as an example
» A Siemens PLC. This description takes Siemens $7-1200 CPU1214C DC/DC/DC as an
example.
> Encoder and other equipment
> Switching power supply
» Module mounting rails and rail fixings
> Device Profile
Configuration file acquisition address:https://www.solidotech.com/documents/configfile

® Hardware configuration and wiring
Please follow"4 Installation and removal""5 WiringRequest action

2. New Construction

a. Open the TIA Portal V17 software and click "Create New Project".

elgFmE
@ iAnuwE e : oeraon ‘
§fE : |Cl\Uzers1297191Documents lAutomation L]
@ tlEHHE Wk [vi7 [+]
1E% = 29719 |
B#EAE 58 j

Project name: Custom, you can keep the default.
Path: The project path can be kept as default.

*
*
€ Version: You can keep the default value.
& Author: You can keep the default value.
*

Note: Customized, optional.
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3. Add a PLC controller

a. Click "Configure Device", as shown in the following figure.

HFE LR

THREHRE RH : "XB6-P20A" ERINITH » WXET—% :

tlmE S
N
BHAH

ESLaE]

s

| & Qg PLCREFF
AE
TZxH%

EREMKAE
| | maxwmaa

IhaERE

b. Click "Add New Device", select the PLC model currently used, and click "Add", as shown in the

figure below. After adding, you can see that the PLC has been added to the device navigation tree.

74 Siemens - C:\Users\29719\Documents\Automation\XB6-P20A\XB6-P20A | X

Totally Integrated Automation

_ | » Lm CPU 1211C DC/DCIDC C— (]
® ErFARE » [l CPU 1211C DCDCRlY

CPU 1214C DCIDCIDC
. 5 » [ CPU 1212C ACDCRly
® FEhHRE D » [ CPU 1212C DCIDCIDC X
‘ » (1 CPU 1212C DCIDCRly iTHE - 6ES7 214-1AG40-0XBO
HM » (1§ CPU 1214C ACIDCIRlY Wik - Va5 T+l
~ [ cPU 1214C DCIDCIDC -
[ Il 5E57 214-1AE30-0xB0 HEA -
Q il 6657 214-1AG31-0XB0 100 kB T{ETFik2R : 24vDCHLE. 1R¥ D114 x
[ J6e57 214-1AG40-0%80] 24VDCIRAIFEA). DQ10 x 24VDC H1 A2 : 47% 6
: e isnes TERIRG G (58 Rt
p » [ CPU 1214C DCDCIRlY 0 B4 3 MBEERRTETRE B8
‘ PCRR » [ CPU 1215C ACIDCRly {EEAMRAT 03 ¥ : PROFINETIO [2HISS. ﬁ

- = oo . TCPIIP fESthiv. H
» (@ cpu 1215C DCiDCIDC SV;‘QM_ e, ﬂigi"g OP?TAI %’;gg‘lr

» [ CPU 1215C DCIDCIRly
» [ cPu 1217¢ Daibaine
» [ CPU 1212FC DCIDCIDC
» ([ CPU 1212FC DCIDCIRlY
» [l CPU 1214FC DCIDCIDC
» [ CPU 1214FC DCIDCIRlY
» [ cPU 1215FC DOIDCIDC
» [ cPU 1215FC DCDCIRlY
» (@ cPu SIPLUS

< A B s

1]

v

VTR RS |
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4. Scan for connected devices

a.

following figure.
LSk ]
B

e
=

¥ | ] XB6-P20A
[ e
o BRI
[ PLC_1 [CPU 1214C DODC/DC]
R SAMRE
be HLRE
1 BB ETR
[af 2At#0R
] TS E
(@ EEinER
(4 WafesEn
~ [ TE2£IRIA)

1 ErmEEn

= '__ﬂ Realtek PCle GbE Family Controller

v v w v wvwow

-

| %Eﬁﬂiﬁiiﬂ‘]ﬁﬁ |
BTEZER

» r_ﬂ Intel(R) Wi-Fi 6 AX201 160MHz
» E-ﬂ PC internal [Z511]
» [ use [s7use]
» [ TeleService [Bzhthi40 8]
» [ inEEuse iR

Fggy

Click Online Access -> Update Accessible Devices in the left navigation tree, as shown in the

After the update is completed, the connected slave devices are displayed, as shown in the figure

below.

‘ XB6-P20A » PLC_1 [CPU 1214C DUDUDC]

wE |

@2

¥ _] XB6-P20A
[P
oh WA
» [ PLC_1 [CPU 1214C DCDC/DC]
> b AR
> 5p HERE
» [ ERaETRE
» [af 2S8R
» [5) g
» (@ iESIEE
» (4 eEieiz0 0
vl TEEERIE) >

REER

o - 'R i IR A3 Q it 0]

v PLC1 1
DI 141DQ 10_1 1 0.1 0.1
A2 12 64..67 A2

¥ 1000..10... HSC

HSC_2 117 1004..10. HSC

1008...10. HSC

HSC_4 119 101210 HSC

CPU 1214C DCIDCIDC
DI 14iDQ 10

6ES7 214-1AG40-0XBO V4.5

>

]

1 frkEE

| o EHt

~ [ Realtek PCle GbE Family Controller -’J ﬁiﬂj iﬁ@l)ﬂiﬁk—\
NG a—

i BHEHEANE
& BTESEE
» L@ plc_1[192.168.0.1]
» L] Intel(R) Wi-Fi 6 AX201 160MHz
» [ PCinternal [Z1t1]
» [ use [s7usB]
» L)) Teleservice [BEAHIRSI]
» [ iRkRiuse 74

EEEK|
S000 -

HE

IREEXA.

5B xB6-P20A B F o

43480 Realtek PCle GbE Family Controller FANGEE BN

4§30 Realtek PCle GbE Family Controller FANSEETRM o TERIE LB T 2 M8

®E 2

B

2023/6/28
20236128
2023/6/28
2023/6/28

Btig
10:02:51
10:02:52
10:07:51
10:07:58

The computer's IP address must be in the same network segment as the PLC. If not, change the

computer's IP address and repeat the above steps.
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5. Adding a GSD Configuration File

a. Inthe menu bar, select "Options -> Manage General Station Description File (GSDML) (D)".
Click Source Path to select the file.
c. Check whether the status of the GSD file to be added is "Not Installed". If it is not installed, click the
"Install" button. If it is installed, click "Cancel" to skip the installation step.
B T P oA 3P X
BREMGSD | MEPH GSD

BhEE - D:l | [~

SABRHNE

M 2iF [ BE brt]
¥ GSDML-/2.3-5dot-XB6-PNO002_v3.1.18-20180809.xml V23 =i Bk E

[<] “" | [>]

6. Adding a slave device

a. Double-click "Devices & Networks" in the left navigation bar.
Click the vertical button of "Hardware Catalog" on the right, and the catalog will be displayed as
shown in the figure below.

‘ B6-P20A B INRAL \
RE HIR ]
& Ellg G ER- =]
MIEE m
v ] XB620A ; %
T | il [lt] |~
| . &= /: mil=
o BEAREE ’c’i’:zuc M idE BREYH | 2B ][] o]
» [ PLC_1 [CPU 1214C DC/DC/DC] » (1§ Controllers .
b R ERRE » G Hm =
) 33 RERE » (3 PCsystems et
» 8 ERETR » [ Drives & starters b
» G} 2stiR » [ Network components
» 5] e S » ([l Detecting & Monitoring Ig
» (@ EEIER b » [ Distributed 1l0 =
» LA BaEiEiEn - » [ Power supplyand distribution =
~ i TESETIA =] » [ Field devices ||
1 ERmEEn » (g Other field devices (]
w [ Realtek PCle GbE Family Controller L =
i EFEHIANEE
i BTESRE -
» (@ plc_1[192.168.0.1] E
» [ pnio [192.168.0.2] =
» [J) Intel(R) Wi-Fi 6 AX201 160MHz - | |
» [0 Cinternal [#4t1] ]
» [ uss [s7usB] ]
» L) TeleService [B2hthiinSl] ]
» [ iERBUSE IS v
<[m > | [100% #] —§—
> [FHmE SEt |uEe (Y ee | > [ae

c. Select "Other field devices -> PROFINET IO -> I/O -> Sdot -> X-Bus -> XB6-PN0002".
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d. Drag or double-click "XB6-PN0002" to the "Network View", as shown in the figure below.

‘ B6-P20A s 1FAER ]
B6-P20 AT T L
B o mibE & RSWE |0 RE0HE ®R (=)
[E2 [t s 1f e [oss [ axs 25wl 4 o=
= Sl v[Bx ?
v [ ] XB6-P20A (] T [Fl i
Bos i — = | il it
| - e Ty T — C
h R e i | |@ie mExe(Ew )@
- CPU 1214C XB6-PNO0O2 n =&
» [m PLC_1 [CPU 1214C DUDC/DC) & » (@ Power supplyand distribution  [A] ||
» R ESai » (3 Field devices =
> b5 HORE ~ [ Other field devices il
» [ R EThRE = » [l Additional Ethernet devices bl
» [ ROROEE ~ [ PROFINETIO
» [Gf Aftaie » [ Drives [
» ) TR E b » [ Encoders =
> (@ EEER - » (@ Gateway =
» (4 AiesEn L] ! ~[@o | |
~ g E4EAIA) W » [ MACINC 0
¥ SrREED » [ opot =
~ [} Realtek PCle GbE Family Controller o, ~ (@ sdot
B2 EFEHIEE » (8 10L7 PN Gateway “lrm
 ETEZEE » [msken =
P -0 " B
» [ plc_1[192.168.0.1] W XBus
» [ pnio [192.168.0.2] 7
» [ Intel(R) Wi-Fi 6 AX201 160MHz ] » [ SIEVENS AG
» [ PCinternal (1) - » [ soLiooT
» [ use [s7usB] . ] » (@ Sensors
» [ Teleservice [Bzhthiin gl | ) E— - — [v| » [ PROFIBUS DP L
» [ SRR IUSB 776k v[<[w] [>] [100% = ——y—— 4@ » [} PROFIBUS PA v
> [ FHRIRE [dmer |wfme (¥ ew > fae

e. Click "Unassigned (blue font)" on the slave device and select "PLC_1.PROFINET Interface 1", as

shown in the following figure.

XB6-P20A » BFOFALE - X

|& mitaE [ AsaE [ REnE
|

- &% B 5

PLC_1 PNIO i
CPU 1214C XB6-PNO0O2
ESa3

&
pr.3: ek oy =
PLC_1.PROFINET$E[]_1

10k

1}

f. After the connection is completed, it will be as shown in the figure below.

XB6-P20A » BFOFALE - X

|& mitaE [ AsaE [ REnE
|

o FE 15 EE
o 10 %%%: PLC_1.PROFINET 10-System (100) z

PNIO LA
XB6-PNO0O2 DP-NORM
PLC_1

e PLC_1_PROFINET 10-Syste...

PLC_1
CPU 1214C

g. Click the device name to rename the device, as shown in the following figure.

XB6-P20A » BEFMNFL - X
[& IRE & HERE [ eEnE
|

o P 1§ EE H[H |

] R2xR B SE

1 10 F&R: PLC_1.PROFINET 10-System (100) i

PLC_1 x86-Pn0ooo2 I 4
CPU 1214C XB6-PNO0O2

PLC_1
ees PLC_1.PROFINET I0-Syste... ":“J
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Click "Device View" to enter the device overview of the coupler. Under "Hardware Catalog" on the

right, add modules in sequence according to the actual topology (the order must be consistent

with the actual topology, otherwise communication will not be successful), as shown in the

following figure.

B6-P20A ' (ARG B6-PNO0O02 [XB6-PNOOO
& miaE & esaE | wenE ||a% el
= = =
L4375 o3 - §
Y R S ME il b oiht  2E "Iﬁi =
~ XB6-PNO0O2 0 0 XB6-PNO0O2 1. (]| (il [l #
» PN4O o oxi PNIO o J— =
M i BWAXH | 28> ] [a¥] 551
XB6-P20A_1 0 1 2.35 2.21 XB6-P20A - == %]
» Ul Head module
XB6-PO4A_1 o 2 36.59 22.57  XB6PO4A = B
o = v Ll Medule i
5 o = » [3. Analeg Input =
= = » [ Analog Output a
= = » [ Digital l0 i |
= = » (3 Digital Input B
E = = Lo » [ Digital Output =
|- S ~m ®
v - 10 Il xes-coisp
- = 5 XB6-P20A m
= 1 Il x86-P200 5
= = Il x86-P20Ds
= = Il xe6-PcsoB =
- = ~ (@ Pulse 10 =
= = Il x86-05506C =
= = Il xB6-PO4A 8 |
G = Il xB6-Puns
» [ Relay Output
o 19 - Relay Outp

7. Assigning a Device Name

a.

Switch to "Network View", right-click the connection line between the PLC and the coupler, and

select "Assign Device Name", as shown in the figure below.

XB6-P20A » BEINFIL - EX
& EiMLE & maRE | REuE
e PG| 18 [faie [ Rxs & 2w H0Q: =]
7 10 F%R: PLC_1_PROFINET I0-System (100) |~
[
rict XB6-PN0002 t
cPU214c NS XB6-PNODO2 m
- PLC_1
U
1
1|
e PLC_1.PROFINET IO-Syste.. =
i) #ﬁm&m Ctrl+v g
X Hibg0) Del E
E »
TH#HEMEEL 3
& BEEZEN Crrl+k
iw'i i+
| — iinkdi _ =
<] STER Ctrl+ShifteC [>] [100% ] —3— W@
i mh Alt+Enter < EH e (v |
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b. The "Assign PROFINET Device Name" window pops up, as shown below.

5 PROFINET R fgsatro

*AA ) PROFINET R &

X

PROFINETIZE &% © [ +b6-pn0002 [+]
REHE | xB6-PNO0O2
&R W
PGIPCEOMIZEE -  @_PNIE =
PGIPCHEM : [ Resltek PCle GbE Family Controller F® \E‘
REDES
¥ RETE—2E NG E
[ REFSIETLANLE
[ REFRE RIS
PR REIETR a8
1P Htdit MAC Hib RE PROFINET & & & H s
19216802 00-AD45020E7C  PNIO pnio 1 AEEHTAE
["] /Mf LED
<] i B
EHilR ] | HEEE
TEEIRTSER ¢

O  HERR-H8A%E H#24 .
O #EEe #30ARE E24) .

Check to see if the MAC address printed on the coupler's silkscreen is the same as the MAC
address of the assigned device name.

€ PROFINET device name: The name set in "Assign IP address and device name to slave”.

& Type of PG/PC interface: PN/IE.
& PG/PCinterface: The network adapter actually used.
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c. Select the slave devices one by one, click Update List, and then click Assign Name. Check whether
the node status in Accessible Nodes in Network is OK, as shown in the following figure.
Z3B PROFINET 12 15 22 Pro X
1A ) PROFINET &2
! PROFINETI&&&#R © [ *b6-pn0002 [+]
REXA C [xB6-PNO002
FE 21 9]
ropcOmzs T - |
PGIPCHM - ]m Realtek PCle GbE Family Controller m © \Ey‘
wEdRS
) RETE—XEEE
[ RErssuBEamtE
[ RERRAEHLE
IR
1P it MAC it BE PROFINET & & & H rec
m 192.168.0.2 00-AD-45-02-0E-7C  PNIO xb6-pn0002 eﬁ%
(] i LED
<] [ [>]
T R
TSRS
O HEsme #E MRE H2p) .
O a3 BE G2 .
9 PROFINET 1% £2¥7 xb6-pn0002"E AR Bk MAC 31t *00-A0-45-02-0E-7C"
d. Click Close.
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8. Downloading the configuration structure

47

a.

In the Network View, select the PLC.

Click the

PLC.

In the pop-up "Extended Download to Device" interface, configure as shown below.

button in the menu bar to download the current configuration to the

TR RoEE -
PRI ET PLC_1”
BE BEza . BE T TRRE T 7R
PLC_1T CPU 1214CDCD... 1X1 PN/E 192.168.0.1 PNIE_1
PGIPCIBOIRIZEEY - [Q_PriE I~
PGIPC450 ©  [F Resltek FCle GbE Family Controller ~1®©[d
BOITRENEE | PIE [+] ©
B [ -1 @
RO - ErAERGILE I+
BE BEza EO%A B g E
= = PNIIE aieHehE =
P LED
[ FiEFEE
HHERBER - [ R mifigAR
|| mHO
Click Start Search, as shown in the following figure.
TR e -
EERIT AT PLC_1”
&& wE i wmOza Hidt T
PLC_1 CPU 1214CDOD.. 1X1 PNIE 192.168.0.1 PNME_1
PGIPC OIS - [W_riiE =]
PGIPCHM © [ Realtek PCle GbE Family Controller @<
WOFFIER | PNIET [~ ©
B—EE | [~ @
bz d=lon - | BTRRTARTANE S [+]
wE wEA o {nE:d] ik BimgE
PLC_1 CPU 1214CDCD... PNIE 192.168.0.1 PLC_1
= - PNIIE hiaHtHit =
[ /A5 LeD
[ HERES
EHRBER - [ RETHmass
7 BRISHY 19216801 ghGEiEEe [l
O FEEEMH. $BT 145 3 A EEREANEE - |
r ETERERE(ES (=]
HESEERFEERM . [v]
| TtHL || wmEO |
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e.
f.

Click Download.

Select "Continue without synchronization"”, as shown in the following figure.

R AL TEREE T
I CPUmSEESIREAm.
¢ GRFES wiE  ZhE
1. ¥ Mmoot
Lo R
1 Wawin [081] 0 REFIEE
! * nCER
' =i O ®EFHAS
€ [ ] >
| mamdi BT wrmpmaras [ w
Select Stop All.
#s 0 EBE e B
H & « rca TEERMIE- kel
1 > {# fiPRER. FRERPHRAYRIY
RN IS inte met ANR RO TREDATERIRP
MBI FAS BRG], P T R B - =
LTl HnWERE. Wik
] hittp fiwssew. sie mens comiindus rials ecurity
1 » TR SifsliRsaElR o8 canes
Q@ s WHETHFERAMEL - SEEL =]
9 » BEET B ERE IR THEEE
Q@ i R TR —siE T v
<| ] >
IET T | TR
Click Mount.
Click Finish.

Power on the device again.
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9. Communication connection

1 Y

Click the button, then click the "Go Online" button. If all icons are green, the

connection is successful, as shown in the figure below.

|
[ &

(==

v ] XB6-P20A
g E
oy BETORE
i~ PLC_1[CPU 1214C DUDC/DC]
IV #&8s 1
© TESANSHR 1
> o R 9
» L@ T
» i} SMERESII
» @ PCEE L]
» ) pLC fimzet
» L RSN
» U fEEE D

VLI

o BRER
E] PLCIRER AR
» (@ FihiE
» [ 4= o
» b RAANRE

» B RERE
» [ ERER
» [ Asang v|<

<] <]

% FIE| 1Y

X
=== PLC_1.PROFINET 10-Syste... jrmnc

& HiME | AERE [ eERE ||
[ Rx% & R Q: E

2 10 R&: PLC_1.PROFINET 10-System (100) |~ |

1]

XB6-PN0002
XB6-PNO002

PLC 1

3| [100%

> FARE

lwww |

dEH W Es

XB6-PN0002: The P light is always green, the L light is always on, the B light is off, and the R light

XB6-P20A module: The P light is always on, and the R light is always on.

10, Check the device indicator lights
XB6-P2000H: The P light is always green.
is always on.

11, Parameter settings

a. Open the "Device View", in offline state, right-click the XB6-P20A module, and click "Properties”, as

shown in the figure below.

Alt+Enter

XB6-P20A » FHMAMGEE » XB6-PN0002 [XB6-PN0O002] - EX
| ihE |4 EE0E Iy wEas ?_
BEES
Y7 fas L WA KR bkt Qitiht A TS B o3
> XB6-PNO0O2 0 o XB6-PNO002 1234567 10.00.00 ~
» PNHO 0 oxi PNIO 1l
[ XB6-F20A_1 B e 1 XB6F20A 10
XB6-PO4A_1 - 57 XB6-PO4A 1.0
X mim Ctrl=X =
i EH ctrl+C
T2 $504(P) Ctrl+v
X W50 Del
EHEMN) F2
Iy T
E 4
T#EhgREL 4
& EEELEN Ctrl+K
o REm tri4
W TIEASEI D) Cerl+D
2 ZV|RIEE 3
F SRER  CrrlsShifeC M"
- SHEEREEFL .
= o o Jatt | AR 0]Y 2k |

B v =l rcomisiasia
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b. On the property page, click "Module Parameters", as shown in the figure below. The parameters
can be configured according to actual needs. After the configuration is completed, the program
needs to be downloaded to the PLC again, and the PLC and the module need to be powered on

again.
EEET e
[#H [ oRE | 35%8 | x4 |
- BH I
BEREE BREH
HiA XB6-P20A Parameter
HERER
lio ik Encoderi Pulse Mode: | ABZ ['}
Encodert Filter: | Filter Level_7 ['}
Encedert Count Multiple: | MUL_1 [ﬂ
[~]

Encodert CountRange: | 2432-1

Encoderl Count Resalution: |0 |

Encoderl Count Direction: | Forward I+

Encodert Count Initial Value: [0 |

Encoder1 Probe Mode: | CH1 Single CH2 Single

Encoderi Probe Trigger Edge: | CH1 Raising CH2 Raising

Encoderl Compare Output CH1
Time: |0 |

| Encoderl Compare Output CH2
: Time: |0 |
B Encoder2 Pulse Mode: | ABZ [+
il Encoder2 Filter: | Filter Level_7 [ﬂ
Enceder2 Count Multiple: | MuL_1 ['}
Encoder? Count Range: | 2432 -1 ['}
Encoder2 Count Resolution: | o |
Encoder2 Count Direction: | Forward ['}
Encoder2 Count Initial Value: [0 |
Encoder2 Probe Mode: | CH1 Single CH2 Single [ﬂ
Enceder2 Probe Trigger Edge: | CH1 Raising CHZ Raising [ﬂ
Encoder2 Compare Qutput CH1
Time: |0 |
Encoder2 Compare Qutput CH2
Time: |0 |
Encoder PowerOff Save: | PowerOff Save ON [V}
Enceder Signal Type: | MPN Type ['}
< i 3
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12, Functional Verification

a. Expand the project navigation on the left and select "Monitoring and Enforcement Tables", as
shown in the figure below.

B

LESd

* | ] XB&-P20A Q
B FEiAE
iy BEFREE
~ [ PLC_1 [CPU 1214C DC/DCIDC] [+
0¥ B&Es
W FrsEtmis R
b [ A2 R @
(% Tews
SNEREIIE

['>]

4
]
¥
4
-

L= T
B Shakies
Bl gl
(& fsEsin
% Traces =
(& oPcuATRIZ
(i, & IPEIE
e BEfEE
g PLCiRE AT
v (W st
v [m 37 o
[ iE i [
kg ZalE
24 L EIR:
(G 2iitaE
5 wiges
[@ iF=HnE
[a briasiiEn
v [ TEAIA

» [ EEIUSE T4 [~
> [FERTmE

b. Double-click "Add new monitoring table" and the system will add a new monitoring table, as

v v v v w w
- vy v v

-

shown in the figure below.

B
) ARG TR
e iR WA EaRE Fd 23
~ [ XB6-P20A LI E [ElEEE|
RS I
o EETRIS
~ (1§ PLC_1 [CPU 1214C DCIDC/DC] [}
0y #aas

» Lo AbERESCIE
» [EPLCER L

& FLCIRETASI
» [m Fige
» [ %3 10

» B R ANRE

» 5§ RERE

<] <]

i
» Ll kbl o
» g 48D ¥

<] il [>
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c. Open the "Device View" and check the channel Q address (channel address of the output signal)
and | address (channel address of the input signal) of the module XB6-P20A in the device
overview.

For example, the "l address" of the XB6-P20A module is 2 to 35, and the "Q address" is 2 to 21, as
shown in the figure below.

& RIMRE & EaE | eanE |

BRI

Tk . HEE OEE it oMt A TES = e
~ XBEPNDOO2 0 0 XBE-PNOOD2 1234567 v10.00.00
b FNHD ] 0x1 FHIO
XBE-P20A_1 ] 1 2.35 2.2 ¥BE-P20A 10
B xeeroaAt ] 2 36.589 2257  XBGPO4A 10
] 3
] 4

d. Enter the upstream and downstream addresses, data types and comments in the monitoring table

address cells for easy monitoring. You can refer to the upstream and downstream process data

[ ]
definitions, enter the data items in sequence, press the "Enter" key, and click “ Button, monitor

the data.

The correspondence between input and output data and addresses can be viewed through
the table "XB6-P20A Variable Address Calculation Tool.xIsx".

e. The module's upstream data is shown in the monitoring table as shown below.

RE
=] 28 &=
it W f2iiE 7 R =EEE
- | ] XB6-P20A Hel: %I3.0 [ FALSE Encoderl Latch Signal CH1 A
B ORnEE 2 %131 @ FaLsE Encoder Latch Signal CH2 B
iy SEIREE 5 %132 @ FALSE Encoder] Input CH3
~ [ PLC_1 [CPU 1214C DE/DE/DC] Hel- %I3.3 [ FALSE Encoder! Input CHa
IY &5as 5 %I3.4 @ FALSE Encoder1 Latch Finish Flag CH1
Q| TEERAmLET (2 %I3.5 3 FALSE Enceder1 Latch Finish Flag CH2
» o EER el %13.6 [ FALSE Encoder2 Latch Signal CH1
r @ Izns 8 %137 [ FALSE Encoder2 Latch Signal CH2
¥ Lol SRR 2 %12.0 @ FALSE Encoder2 Input CH3 =
» [grcmE @| 10 %121 [3 FALSE Encoder2 Input CH4
1 %12.2 [ FALSE Encoder2 Latch Finish Flag CH1
2 %123 [ FaLSE Encoder2 Latch Finish Flag CH2
13 %ID4 0 Encoder! Count Value
i *ID8 o Encoder1 Latch Value CH1
%ID12 o Encoderl Latch Value CH2
16 %ID16 o Encoderl Speed
%ID20 0 Encoder2 Count Value Il
18 %&ID24 o Encoder2 Latch Value CH1
12 %ID28 o Encoder2 Latch Value CH2
20 %ID32 e L] [} Encoder2 Speed
= 1 %Q3.0 Ardd [&] FALSE Encoder] Enable
» [ ZiinfEtn %Q3.1 HoRE [ FALSE Encoderl Z Phase Clear Enable
» [ 437 10 %Q3.2 ARE [ FALSE Encoder Count Clear
v T R AR %Q3.3 HIRE [ FALSE Encoder! Compare Output CH1 Enable
» g s %Q3.4 #RE [ FALSE Encoder! Compare Output CH2 Enable
%Q3.5 okl @ FALSE Encoder! Compare Output CH1 Direction
%Q3.6 AR [ FALSE Encoder! Compare Output CH2 Direction
%Q37 AR [ FALSE Encoder! Compare Output CH1 Trigger
TR %Q2.0 AR [ FALSE Encoder! Compare Output CH2 Trigger
v L& pdishiEn %Q2.1 bl [ FALSE Encoder] Output CH1(compare output)
» [ fEdEihie %Q22 FREl [ FALSE Encoder! Output CH2(compare output)
» [ iRERIUse TEEE %Q2.3 kil @ FALSE Encoder! Output CH3
%Q2.4 il [@ FALSE Encoder Output CH4
34 %Q2.5 fimgssil [ FALSE Encoderl Latch CH1 Enable
35 %Q2.6 il @ FALSE Encoder1 Latch CH2 Enable
%Q5.0 kit @ FALSE Encoder2 Enable
%Q5.1 i @ FaLSE Encoder2 Z Phase Clear Enable
Q5.2 7 @ FALsE Encoder2 Count Clear |
%Q5.3 HIEE! [3 FALSE Encoder2 Compare Quiput CH1 Enable : ‘__ii‘i
[ > |
> | FAE ER=T O R T
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f. The module's downstream data is shown in the monitoring table as shown below.

BE
A%
ikt SR HHE 2ol | F EXE
~ [ ] xB6-P20A %Q3.0 TRRE [3 FALSE Encoder! Enable
RS %Q3.1 bl [ FALSE Encoder! Z Phase Clear Enable
o BRI %Q3.2 fiitstidl Encoder! Count Clear
~ [} PLC_1 [CPU 1214C DGDC/DC] %Q3.3 FIRE Encoder] Compare Output CH1 Enable
Y i5&7% %Q3.4 AIEE Encoderl Compare Qutput CH2 Enable
Q) FREEImG %Q3.5 gttt Encoderl Compare Output CH1 Direction
» [ Bt %Q3.6 R Encoderl Compare Output CH2 Direction
v 3T %Q3.7 TRE Encoderl Compare Output CH1 Trigger
» Lok SHEEETTME 29 %Q2.0 FeRE Encoderl Compare Output CH2 Trigger
b [grcma @]z %Q2.1 HRE Encoder! Output CH1{compare output) Il
b L) PLC Biripzea Rl %Q2.2 HRE Encoderl Output CH2(compare output)
- [ ks 32 %Q2.3 HRE Encoder] Output CH3
i Efltiat 3 33 %Q2.4 TRIRE Encoder! Qutput CH4
34 %Q2.5 TRE Encoderl Latch CH1 Enable
35 %Q2.6 FRE Encoder1 Latch CH2 Enable
» 36 %Q5.0 FIRE Encoder2 Enable
v 5 37 %Q5.1 #IRE Encoder2 7 Fhase Clear Enable =
» (@ oPcuARE 38 Q5.2 HRE Encoder2 Count Clear
» 5 39 %Q53 IRE Encoder2 Compare Output CH1 Enable
£ 40 %Q5.4 gttt Encoder2 Compare Output CH2 Enable
41 %Q5.5 fitetadl Encoder2 Compare Output CH1 Direction
42 %Q5.6 FEE Encoder2 Compare Output CH2 Direction
43 %Q5.7 FRE Encoder2 Compare Output CH1 Trigger
» 44 %Q4.0 AR Encoder2 Compare Qutput CH2 Trigger
3 45 %BQ41 HRE Encoder2 Output CH1(compare output) |
b 4 EEETR 16 %Q42 HIRE Encoder2 Output CH2(compare output)
[AFT RIS 47 %Q4.3 ARE Enceder2 Output CH3
3 48 %Q4.4 TRIRE Encoder2 Output CH4
» [ iE=im 49 %Q45 bl [ FALSE Encoder2 Latch CH1 Enable
» (A fasiehiEn 50 %QLE #IRE [ FALSE Encoder2 Latch CH2 Enable
» g TEEETAIS] %QDE mHetHitH o Encoder! Compare Qutput CH1 SetValue
» [ RERIUsE TFiEER B %QD10 BHSHHE 0 Encoderl Compare Qutput CH2 SetValue
5! %QD14 FHEHE 0 Encoder2 Compare Output CH1 SetValue
5 %QD18 FH e 0 Encoder2 Compare Output CH2 SetValue
55 Bl
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Module Functionality Examples

*

54

Encoder 1 inputs AB quadrature pulses, the number of pulses is 40,000, and encoder 1 probe

input channel 1 is latched

a.

a)

b)
)

d)

e)

9)

h)

Configure the configuration parameters as shown in the following figure.

The encoder 1 pulse mode is set to AB quadrature pulse mode, that is, Encoder1 Pulse Mode is
set to 0: ABZ;

The encoder 1 count multiple is set to 4 times, that is, Encoder1 Count Multiples is set to 4;
The encoder 1 count range is set to 0~ring count resolutionxcount multiples-1, that is,
Encoder1 Count Range is set to 1: ResolutionxMultiples;

The encoder 1 ring count resolution is set to 20000, that is, Encoder1 Count Resolution is set to
20000;

The encoder 1 counting direction is set to forward counting, that is, Encoder1 Count Direction is
set to O0: Forward;

The initial value of encoder 1 count is set to 0, that is, Encoder1 Count Initial Value is set to O;
The probe mode of encoder 1 is set to single for channel 1 and single for channel 2, that is,
Encoder1 Probe Trigger Mode is set to 0: CH1_Single CH2 Single;

The encoder 1 probe trigger edge is set to the rising edge of channel 1 and the rising edge of
channel 2, that is, Encoder1 Probe Trigger Edge is set to 0: CH1_Raising CH2_Raising.

(G884 i VR - AR

R [0BE | $hER | XA |

v Ef

ERER st
Hih XB6-P20A Parameter
e
10 Hht Encoder! Pulse Mode: [ ABZ [~
Encoderl Filter: | Filter Level_7 =]
Encedert Count Multiple: MUL_4 v
Encadert CountRange: | Resolution ™ Multiple =]

Encoderl Count Resolution: | 20000

Encodert Count Direction: Forward I'

Encoderl Count Initial Value: |0

Encodert Probe Mode: | CH1 Single CHZ Single

=
Encoderl Probe Trigger Edge: | CH1 Raising CH2 Raising [=]

Encoder! Compare Output CH1
Time: |0 |

Encoder] Compare Output CH2
" Time: !U \

Encoder2 Pulse Mode: | ABZ

Encoder2 Count Multiple: | MUL_1

&5
Encoder2 Filter: | Filter Level_7 [~]
[~
[=]

Encoder? Count Range: | 2432 -1

Encoder2 Count Resolution: |0

Encoder2 Count Direction: | Forward [=]

Encoder2 Count Initial Value: |0

Encoder2 Probe Mode: | CH1 Single CHZ Single

[~
Encoder2 Probe Trigger Edge: | CH1 Raising CH2 Raising [=]

Encoder? Compare Output CH1
Time: |0 |

Encoder2 Compare Output CH2
Time: |0 ‘

Encoder PowerOff Save: | PowerOff Save ON

=
Encoder Signal Type: | NPN Type [=]

< i i | !_,

After the parameter configuration is completed, the program needs to be downloaded to
the PLC again, and the PLC and the module need to be powered on again.
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b. Setencoder 1 count enable and encoder 1 probe input channel 1 latch enable, as shown in the
figure below.
a) Downlink data Encoder_1 Enable is set to 1;
b) Set the downstream data Encoder_1 Input Latch CH1 Enable to 1.

i & ik TnEE HE i tZeiE 7 e HETE

21 %Q3.0 ARl [& TRUE TRUE M 1  Encoderl Enable [~]
22 %Q3.1 Finagal] [E] FALSE Encoder! Z Phase Clear Enable
23 %032 AiER [ FALSE Encoder! Count Clear
%Q3.3 Rl [ FaLsE Enceder! Compare Output CH1 Enable
%034 il [E FALSE Encoder! Compare Output CH2 Enable
26 %035 el FALSE Encoder! Compare Output CH1 Direction
27 %036 F PRl [E FALSE Encoder! Compare Output CH2 Direction
28 %037 AiEa [E FALSE Encoder! Compare Output CH1 Trigger
29 %Q2.0 Eipad ) [ FaLsE Encoder! Compare Output CH2 Trigger
30 %Q2.1 PRl [E FaLSE Enceder] Qutput CH1{compare output} Wl
31 %022 il [ FaLSE Encoder! Qutput CH2{compare output)
32 %Q2.3 ATEE [ FaLSE Encoderl Qutput CH3
33 %Q2.4 AiEa [E FALSE Encoderl Output CH4
34 %Q2.5 A [=] TRUE TRUE M 1 Encoder! Latch CH1 Enable
35 *0Q2.6 Finasl) [E] FALSE Encoder Latch CH2 Enable
36 %0Q5.0 il [E FALSE Encoder2 Enable
37 %*Q5.1 FitagsL] [@] FaLSE Encoder2 Z Phase Clear Enable =
38 %0Q5.2 AiEa [E FALSE Encoder2 Count Clear
32 %Q5.3 Fapal [ FaLsE Enceder2 Compare Output CH1 Enable
40 %Q5.4 AE [ FALSE Enceder2 Compare Output CH2 Enable
41 %055 Fieall [E FALSE Encoder2 Compare Output CH1 Direction
42 %Q5.6 Al [ FaLsE Encoder2 Compare Qutput CH2 Direction
43 %Q5.7 ina [E FALSE Enceder2 Compare Output CH1 Trigger
44 %0Q4.0 il [E FALSE Encoder2 Compare Output CH2 Trigger
45 %0Q4.1 Fipakall [E] FALSE Encoder2 Qutput CH1(compare output} i
46 %042 AiEA [E FALSE Encoder2 Output CH2{compare output)
47 %Q4.3 Fipad [ FaLsE Encoder2 Output CH3
48 %044 Fibasd) [@ FALSE Encoder2 Qutput CH4
49 %045 il [E FALSE Encoder? Latch CH1 Enable
50 %*Q4.6 Fimag [@] FALSE Encoder2 Latch CH2 Enable
51 %006 e (v} Encoder] Compare Output CH1 SetValue
52 %QD10 maetERH o Encoder! Compare Output CH2 Setvalue
53 %QD14 a1l 0 Encoder2 Compare Output CH1 Setvalue
54 %QD18 e 0 Encoder2 Compare Output CH2 SetValue
55
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Encoder 1 starts to input 40,000 pulses. After the pulse counting is completed, encoder 1 probe

input channel 1 inputs a valid signal, the encoder 1 count value is 40,000, the probe input channel

1 latch value is 40,000, and the encoder probe input channel 1 latch completion flag value flips

once to 1, as shown in the figure below.

T AR
i E=toi ik BTREE HE ZHiE |7 8 FEIE
1 %I3.0 Epsal [ FaLsE Encoder Latch Signal CH1 A
2 %I3.1 Fibaged [@ FALSE Enceder] Latch Signal CH2
) %13 2 AiER [ FALSE Encoderl Input CH3
4 %I3.3 Rl [ FaLsE Encoder] Input CH4
5 %I3.4 il [H] TRUE Encoderl Latch Finish Flag CH1
(3 %I3.5 el FALSE Enceder? Latch Finish Flag CH2
7 %I3.6 AEE [& FALSE Encoder2 Latch Signal CH1
8 %I37 AiEa [E FALSE Encoder2 Latch Signal CH2
] %I2.0 Eipad ) [ FaLsE Encoder2 Input CH3 =
10 %l2.1 Fiibagel [@ FaLsE Encoder2 Input CH4
11 %122 il [ FaLSE Encoder2 Latch Finish Flag CH1
12 %I12.3 ATEE [ FaLsE Encoder2 Latch Finish Flag CH2
13 %I04 e 40000 Encoderl Count Value
14 %ID3 HaetHEf 40000 Encoder! Latch Value CH1
15 %ID12 HastitH o Encoder? Latch Value CH2
16 %016 e 0 Encoderl Speed
17 %ID20 EEEith o Encoder2 Count Value il
18 %ID24 R 0 Encoder2 Latch Value CH1
19 %ID28 TRt (u} Enceder2 Latch Value CHZ
20 %ID32 HEetiH o Encoder2 Speed
21 %030 AiEs [=] TRUE TRUE E 1 Encoderl Enable
22 %Q3.1 EihEad FALSE Encoderl Z Phase Clear Enable
23 %Q3.2 AR [@ FALSE Encoderl Count Clear
24 %033 il [E FALSE Encoder! Compare Output CH1 Enable
25 %Q3.4 Eibagsil) [ FALSE Enceder] Compare Output CH2 Enable
26 %035 AiEa [E FALSE Encoder! Compare Output CH1 Direction
27 %0Q3.6 Fapal [ FaLSE Encoder! Compare Output CH2 Direction
28 %Q3.7 FiEIRaLl [E FaLsE Encoder! Compare Output CH1 Trigger
29 %020 Fieall [E FALSE Encoder! Compare Output CH2 Trigger
30 %Q2.1 Al [ FaLsE Enceder! Qutput CH1{compare output}
31 %Q2.2 ina [E FALSE Encoderl Qutput CH2{compare output}
32 %023 il [E FALSE Encoder? Output CH3
33 %WQ2.4 Eibagsil) [@ FALSE Encoder] Qutput CH4
34 %Q25 AiEA [=] TRUE TRUE E‘ 1 Encoderl Latch CH1 Enable
35 %Q2.6 Fipad [ FaLSE Encoderi Latch CH2 Enable
36 %Q5.0 AR [@ FALSE Encoder2 Enable
37 %051 il [E FALSE Encoder? 7 Phase Clear Enable
38 *®0Q5.2 gLl [@ FALSE Encoder2 Count Clear
Mol
39 %05.3 IRl [E FALSE Encoder2 Compare Output CH1 Enable ___J:;
i< n E3
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4 Encoder 1 input direction pulse, pulse quantity 40000, encoder 1 comparison output channel 1
comparison output
a. Configure the configuration parameters as shown in the following figure.

a) Theencoder 1 pulse mode is set to the direction pulse mode, that is, Encoder1 Pulse Mode is set
to 1: Pul+Dir;

b) The encoder 1 count range is set to 0~2/32-1, that is, Encoder1 Count Range is set to 0:2/32;

¢) The encoder 1 counting direction is set to forward counting, that is, Encoder1 Count Direction is
set to 0: Forward;

d) The initial value of encoder 1 count is set to 0, that is, Encoder1 Count Initial Value is set to O;

e) The encoder 1 compare output channel 1 pulse time is set to 10s, that is, Encoder1 Compare
Output CH1 Time is set to 10000.

|< Bt [ EE ok 2

[#® [o%E | 72558 | & |
-3 I
BRERE BRER
HA XB6-P20A Parameter
b
lio Hik Encodert Pulse Mods: | PUL+DIR ]

R

Encoderl Filter: | Filter Level_7

Encoderl Count Multiple: | MUL_1

2] 2

Encoderl Count Range: !__2_"32 =i

Encodert Count Resolution: |0 |

Encodert Count Direction: | Forward =]

Encoderl Count Initial Value: |0 |

Encoderl Probe Mode: | CH1 Single CH2 Single

Encoder! Probe Trigger Edge: | CH1 Reising CH2 Raising

Encoder] Compare Output CH1
Time: | 10000 |

i Encoder1 Compare Output CH2
i Time: |0 |

Encoder2 Pulse Mode: | 2BZ

Encoder2 Filter: | Filter Level _7

Encoder2 Count Multiple: | MUL_1

Encoder2 Count Range: | 2132 -1

Encoder? Count Resolution: |0 |

Encoder2 Count Direction: | Forward [+

Encoder2 Count Initial Value: |0 |

Encoder2 Probe Mode: | CH1 Single CH2 Single

Encoder2 Probe Trigger Edge: | CH1 Raising CHZ Raising

Encoder2 Compare Output CH1
Time:

o |

Encoder2 Compare Output CH2
Time: |0 |

Encoder PowerOff Save: | PowerOff Save ON

Encoder Signal Type: | NPN Type

<] i | [ >

After the parameter configuration is completed, the program needs to be downloaded to
the PLC again, and the PLC and the module need to be powered on again.
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b.

a)
b)
)

d)
e)

Set encoder 1 counting enable, encoder 1 comparison output channel 1 set comparison set value,

comparison direction and comparison mode and enable, as shown in the following figure.
Downlink data Encoder 1 Enable is set to 1;

Downlink data Encoder 1 Compare Output CH1 SetValue is set to 1000;

Downlink data Encoder 1 Compare Output CH1 Direction is set to 1 for incremental

comparison;

Downlink data Encoder 1 Compare Output CH1 Mode is set to 1 Repeat Trigger;
Set the downstream data Encoder 1 Compare Output CH1 Enable to 1 to enable.

€9 A4 & -
B ik
%0Q3.0
%Q3.1
®Q3.2
%033
%Q3.4
%0Q3.5
%Q3.6
®Q3.7
%Q2.0
%Q2.1
®0Q2.2
%Q2.3
®Q2.4
%Q25
%Q2.6
%05.0
%Q5.1
%Q5.2
%053
%Q5.4
%055
%Q5.6
%®0Q5.7
%Q4.0
%Q4.1
%0Q4.2
%043
%Q4.4
%Q4.5
%Q4.6
%0QD6
%QD10
®QD14
%QD18

TR
LIt
AiREd
fiagsL]
[t
LimE
fiIg=t]
AiREd
fiigeL]
[t
i
[t
AiRad
fiageL]
[t
AiRE
fiageL]
AiREd
fiageL]
[t
i
fiageL]
AiRad
fiiget]
[t
i
AR
AiREd
fiigeL]
fiagst]
iR
S
RS
RSt
S

miE
[H TRUE
[ FaLsE
@ FaLsE
[E TRUE
& FaLSE
[E TRUE
FALSE
@ TRUE
[3] FALSE
[ FaLsE
[E FALSE
[E FaLsE
[@ FALSE
[E] FALSE
[ FaLSE
[E FALSE
[ FaLsE
[@ FaLSE
[E] FALSE
[ FaLsE
[E FALSE
[ FaLsE
[@ FALSE
[E FALSE
[ FaLsE
[E FALSE
[ FaLSE
[@ FALSE
[E] FALSE
[ FaLsE
1000

0

0

0

ZreiE
TRUE

TRUE

TRUE

TRUE

1000

i

3]

B @ ®

£H

Encoderl Enable

Encoderl Z Phase Clear Enable
Encoderl Count Clear

Encoderl Compare Output CH1 Enable
Encoder] Compare Output CH2 Enable
Encoder! Compare Output CH1 Direction
Encoder! Compare Output CH2 Direction
Enceder] Compare Output CH1 Trigger
Encoderl Compare Output CH2 Trigger
Enceder] Output CH1{compare output)
Enceder! QOutput CHZ{compare output)
Encoder! Output CH3

Enceder] Output CH4

Encoderl Latch CH1 Enable

Encoderl Latch CH2 Enable

Encoder2 Enable

Encoder2 Z Phase Clear Enable
Encoder2 Count Clear

Encoder2 Compare Output CH1 Enable
Encoder2 Compare Output CH2 Enable
Enceder2 Compare Output CH1 Direction
Encoder2 Compare Output CH2 Direction
Enceder2 Compare Output CH1 Trigger
Encoder2 Compare Output CH2 Trigger
Enceder2 Qutput CH1{compare output)
Encoder2 Output CH2{compare output)
Enceder2 Output CH3

Encoder2 Qutput CH4

Encoder2 Latch CH1 Enable

Encoder2 Latch CH2 Enable

Enceder! Compare Output CH1 SetValue
Encoder! Compare Output CH2 SetValue
Enceder2 Compare Output CH1 Setvalue
Encoder2 Compare Output CH2 SetValue
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Encoder 1 starts to input 40,000 pulses. The count value goes up from 0. When it reaches 1,000

(satisfying the comparison setting value and direction), the comparison output channel 1 state

flips from the original low-level output to high-level output. The pulse output time is 10s, and the

channel indicator light will be on for 10s. After the counting is completed, the encoder 1 count

value is 40,000, as shown in the figure below.

== A ARS8 R
i =t 0 Eichil3 BT HE ZHiE |7 8 TEIE

1 %I3.0 Eiapad [ FaLsE Encoderl Latch Signal CH1 A
2 %I3.1 Fiibagel [& FaLsE Enceder] Latch Signal CH2
3 %I3.2 il [ FaLSE Encoder? Input CH3
4 %I3.3 ATEE [3 FaLSE Encoderl Input CH4
5 %I3.4 AiEa [E FALSE Encoderl Latch Finish Flag CH1
6 %I3.5 EihEad [ FaLsE Encederl Latch Finish Flag CH2
7 %I3.6 Fiibasd) [& FALSE Encoder2 Latch Signal CH1
8 %I37 il [E FALSE Encoder2 Latch Signal CH2
] %I12.0 Eibagsil) [ FALSE Encoder2 Input CH3 =
10 %21 AiEa [E FALSE Encoder2 Input CH4

1 %l2.2 Fapal [ FaLSE Encoder2 Latch Finish Flag CH1

2 %123 AE [ FALSE Enceder2 Latch Finish Flag CH2

13 %I04 TRt 40000 Encoder! Count Value

14 %D HHS+itH o Encoder! Latch Value CH1

15 %012 e 0 Encoderl Latch Value CH2

& %ID16 maetERH o Encoder! Speed

7 %ID20 a1l 0 Encoder2 Count Value i
18 %ID24 e 0 Encoder2 Latch Value CH1

19 %ID28 EHSHER o Encoder2 Latch Value CH2
20 %ID32 e 0 Encoder2 Speed
21 %Q3.0 FPEEaL [=] TRUE TRUE M 1 Encoderi Enable
22 %Q3.1 ARIREY [@ FALSE Encoderl Z Phase Clear Enable
23 %032 AiEs FALSE Encoder! Count Clear
24 %Q3.3 FipaLl [=] TRUE TRUE [ 1 Encoder! Compare Output CH1 Enable
25 %034 Fipagtall [E FALSE Encoder! Compare Output CH2 Enable
26 %03.5 el [E] TRUE TRUE E‘ I Encoder! Compare Output CH1 Direction
27 %036 Aina [E] FaLSE Enceder! Compare Output CH2 Direction
28 %037 e [=] TRUE TRUE E‘ 1. Encoderl Compare Output CH1 Trigger
29 %Q2.0 FiELl [E FaLSE Encoder! Compare Output CH2 Trigger
30 %021 ina [E FALSE Enceder! Qutput CH1{compare output)
& %022 el [ FALSE Encederl Output CH2{compare output)
32 %Q2.3 AEE [@ FALSE Encoder] Qutput CH3

WBO2 4 e [E FALSE Encoderl Output CH4
%Q2.5 FiEaLl [ FaLsE Encoder] Latch CH1 Enable

35 %026 AiEas [E] FALSE Encederl Latch CH2 Enable
36 %0Q5.0 il [E FALSE Encoder2 Enable
37 %Q5.1 ARirRa [@ FaLsE Encoder2 Z Phase Clear Enable
38 %052 JRA [E FALSE Encoder? Count Clear -
39 %0Q5.3 FiIEsaL) [H FALSE Encoder2 Compare Output CH1 Enable B el

(<] i
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