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1 Product Introduction

1.1 Product Overview

XB6S-PL20D is a plug-in incremental encoder counter module, which adopts X-bus backplane and
can be connected to two 5V differential incremental encoders. The module supports Z-phase clear,
compare output, probe latch, etc. It can be widely used in various industrial system equipment with our
XB6S series coupler.

1.2 Product Characteristics

® Three Pulse Modes
Supports AB orthogonal (ABZ), direction pulse (Pul+Dir), and double pulse (CW/CCW).
® Two Ring Count Ranges
0~2732-1 or 0~ ring count resolution x count multiplier-1.
® Speed Report
Supports reporting the real-time speed of two encoder channels.
® Z-phase Clear
Supports Z-phase clear function.
® Compare Output
Supports the output of a time-adjustable pulse signal from the corresponding output channel
when the count value reaches the set value.
® Probe Latch
Supports latching the current count value when a voltage change occurs on the probe input
pin.
®  Magnification Count
Supports 4x/2x/1x counting.
® Power-down Storage
Supports power-down storage of count values.
® Small Volume
Compact and small footprint.
® Easy Configuration

1 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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The configuration is simple and supports mainstream masters.
® Easy Installation

DIN 35 mm standard rail installation

Adopts shrapnel terminals for easy and quick wiring.
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2 Product Parameters

2.1 General parameter

Interface Parameter

Product Model XB6S-PL20D
Bus Protocol X-bus
Process Data Volume: 20 Bytes
Downstream

Process Data Volume: 34 Bytes

Upstream

Channel Type

Encoder input channels: 2 sets of channels (A-phase, B-phase and
Z-phase), 5V differential

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

Common digital input channels: 2 channels (1 encoder with 1 common
digital input), PNP/NPN

Compare output channels: 4 channels (1 encoder with 2 compare
outputs), NPN

General digital output channels: 4 channels (1 encoder with 2 common
digital outputs), NPN

Refresh Rate

Tms

3 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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2 Product Parameters

Technical Parameters

System Input Power

5VDC (4.5V~5.5V)

Field-Side Rated Power
Supply (Range)

24VDC (20.4V~28.8V)

Input Channel Rated Voltage
(Range)

24VDC (20.4V~28.8V)

Encoder Pulse Input Mode

AB orthogonal (ABZ), directional pulse (Pul+Dir), double pulse
(CW/CCW)

Encoder Pulse Input

Maximum 1MHz

Frequency

Real-Time Speed Of The Support

Report Channel

Z-Phase Clear Support

Counting Multiplier Setting | 4x/2x/1x (default 1x)
Ring Count Support

Count Range

0~2732-1 or 0~Ring Count Resolution x Count Ratio-1

Encoder Ring Count
Resolution Setting"

Support (ring count resolution setting range 0~65535)

Count Initial Value Setting

Support (count initial value setting range 0 to 2”32-1)

Reverse Count

Support

Encoder Input Hardware
Filter

Support (0 to 15 levels)

Probe Function (High Speed | Support

Hardware Latch)

Probe Input Frequency TMHz

Compare Output Function Support

Compare Output Signal <10us

Response Speed

Input And Output Pin Support

Function Selection

Power-down Storage Support

External Dimensions 106.4 x 25.7 x 72.3mm
Weight 110g

Wiring Method Screwless Quick Plugs
Installation 35mm standard rail installation
Operating Temperature -20°C~+60°C

Storage Temperature -40°C~+80°C

Relative Humidity 95%, non-condensing
Protection Class P20

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

3.1 Panel Structure

Name of each part of the product

Channel indicators and markings

Input and output channels

System indicators

4
DR

Channel indicators and markings

Ve
Z

A,
7%

Input and output channels

3

a

Field power terminal block

.
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3Panel

3.2 Indicator light function

Name Markings Color | Status Description
ON Power supply normal
Power indicator PWR GREEN - The product is not powered up or the
power supply is abnormal
ON The system is functioning normally
. No business data interaction, waiting
Flashing . . .
i for business data interaction to be
System operation THz .
o SYS GREEN established
indicator -
Flashing .
Firmware Upgrade
10Hz
OFF System not working
Encoder input AB 0 ON Encoder enabled
- GREEN
phase indicator OFF Encoder not enabled
ON Encoder Z-phase clear function
Encoder input Z-phase enabled
o 2 GREEN -
indicator - Encoder Z-phase clear function
disabled
Input Channel 4 to 6 (left GREEN ON Channel has signal inputs
Indicator side) OFF No signal input for channel
Output Channel 4 to 7 (right GREEN ON Channel has signal output
Indicator side) OFF No signal output from channel
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Installation and uninstall

4.1

Installation Guide

Precautions for installation\uninstall

The module protection class is IP20 and the module needs to be installed in the cabinet for
indoor use.

Ensure that the cabinet is well ventilated (e.g., the cabinet is fitted with an exhaust fan).
Do not install this equipment next to or above equipment that may cause overheating.

Be sure to mount the module vertically on the fixed rails and maintain air circulation around it

(at least 50 mm air circulation space above and below the module).

Once the module is installed, be sure to secure the module by installing rail mounts on both

ends.
Be sure to disconnect the power supply when installing/uninstalling.

Once the module is installed, it is recommended that wiring and cabling be done in
accordance with the top and bottom alignments.

AWarnings

® The protection provided by the device may be jeopardized if it is not used in accordance with the

product user manual.
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Module installation schematic, minimum clearance top and bottom (=50mm)

=)

L BT
AT 0
oiogal ¢ Mo
Ojofm o o
giofil ¢ Mo
Ojofm (o
oiogal Mo
oioga o o
N m I ] o

e LTV I | S

:DCDDC)C)(:)(:J

8 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024



XB6S-PL20D Differential Incremental Encoder Counter Module User's Manual 4 Installation and uninstall

Ensure that the module is installed vertically on the fixed rail

Be sure to install the rail mounts
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Schematic diagram of upper and lower wiring of the module

4.2 Installation and uninstall steps

Module Installation and uninstall

1. Install the coupler module first on the rail that has been fixed.

2. Install the required 1/0 modules or function modules in order to the right of the

Module coupler module.

Installation 3. After installing all the required modules, install the end cap to complete the

Steps installation of the module.
4. Install the rail fixings at both ends of the coupler module and end cap to fix the
module.

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

Uninstall 2. Use a slotted screwdriver to pry off the module snap.

Steps 3. Pull out the uninstalled module.

10 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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4.3 Installation and uninstall diagram

Coupler Module Installation

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

B Press the coupler module in the direction of the guide rail, and when you hear a "click" sound, the
module is installed in place, as shown in Figure @ below.
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1/0 Module Installation

B Install the required I/O modules or function modules one by one according to the above steps of
installing coupler modules as shown in Figures ®, @ and ® below, and push them in, and the
modules will be installed in place when you hear the "click" sound.

12 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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End cap installation

B Install the end cap on the right side of the last module, with the grooved side of the end cap aligned
with the guide rail. Refer to the installation method of the I/0 module for the installation method, and
push the end cap inward into place, as shown in Figure ® below.

13 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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W After the end cap is installed, check whether the entire front of the module is flat to ensure that all
modules and end caps are installed in place and the front is flush, as shown in Figure @ below.

Installation of guide rail fixings

B Install and tighten the rail fixings firmly against the left side face of the coupler as shown in Figure
below.

14 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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B Install the rail fixing on the right side of the end cap, first push the rail fixing firmly in the direction of
the coupler to ensure that the module is installed tightly, and lock the rail fixing with a screwdriver, as

shown in Figure @ below.

Uninstall

B Loosen the rail fixings at one end of the module with a screwdriver and move it to one side, making
sure there is clearance between the module and the rail fixings, as shown in Figure @ below.
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B Insert a flat head start into the snap of the module to be removed, and apply pressure (hear the rattle)

in the direction of the module sideways, as shown in the following figures @) and @. Note: There is

one snap on the top and bottom of each module, follow this method.

Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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B Remove the module as shown in figure @) below, following the same procedure as for installing the
module.

®
4.4 External dimensions
Housing specifications (unit mm)
723
6.8 50.2
L A 3
—
o "
S ~
‘FD‘ it
A
i = = ’
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5 Wiring

Wiring

5.1 Wiring Diagram

Encoder
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5 Wiring

®  For personal and equipment safety, it is recommended that the power supply be

disconnected during wiring operations.

® COMO and COMT1 are DI common, not internally interoperable and NPN/PNP compatible.
® 24V internal conduction, OV internal conduction.

® The power supply on the common side of the load needs to be the same power supply as

the module.

5.2 Terminal Block Definition

Terminal Terminal Description Terminal Terminal Description
Identification | Definition Identification | Definition
0 A0+ Encoder A0+ 0 AO- Encoder AO-
1 BO+ Encoder BO+ 1 BO- Encoder BO-
2 Z0+ Encoder Z0+ 2 Z0- Encoder Z0-
3 EOV 5V Encoder Power 3 EOG 0V encoder power
Supply supply
4 X00 DI channel O (probe 4 Y00 DO channel 0
function) (compare output)
5 X01 DI channel 1 (probe 5 Y01 DO channel 1
function) (compare output)
6 X02 DI channel 2 6 Y02 DO channel 2
7 COMO Input common 7 Y03 DO channel 3
COMO

Terminal Terminal Description Terminal Terminal Description
Identification | Definition Identification | Definition

0 Al+ Encoder A1+ 0 Al- Encoder A1-

1 B1+ Encoder B1+ 1 B1- Encoder B1-

2 Z1+ Encoder Z1+ 2 Z1- Encoder Z1-
3 E1V 5V encoder power 3 E1G 0V encoder power

supply supply

4 X10 DI channel O (probe 4 Y10 DO channel 0
function) (compare output)

5 X11 DI channel 1 (probe 5 Y11 DO channel 1
function) (compare output)

6 X12 DI channel 2 6 Y12 DO channel 2

Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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COM1 Input common Y13 DO channel 3
coM1
24V Field side power 24V Field side power
supply 24V supply 24V
oV Field side power oV Field side power

supply 0V

supply 0V

20
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6 Operation

6 Operation

6.1 Process Data

6.1.1 Upstream Data

34 bytes of upstream data (17 bytes per encoder, encoder [n] takes values 0 to 1)

Name Meaning Range Of Values Data Type | Lengths
Encoder probe input 0: No signal input .
E[n] Input CHO (Latch) ) — - bool 1 bit
signal channel 0 1: With signal input
Encoder probe input 0: No signal input .
E[n] Input CH1 (Latch) ) — - bool 1 bit
signal channel 1 1: With signal input
Encoder common 0: No signal input
E[n] Input CH2 input signal channel o . bool 1 bit
5 1: With signal input
) 0: 1->0 latch once, reverse
Encoder probe input
once
E[n] Latched Flag CHO channel 0 latch bool 1 bit
. . 1: 0->1 latch once, reverse
completion flag bit
once
) 0: 1->0 latch once, reverse
Encoder probe input
once
E[n] Latched Flag CH1 channel 1 latch bool 1 bit
. . 1: 0->1 latch once, reverse
completion flag bit
once
E[n] Count Value Encoder count value 0~2732-1 unsigned32 | 4 bytes
Encoder probe input
E[n] Latch Value CHO channel 0 latch 0~2732-1 unsigned32 | 4 bytes
value
Encoder probe input
E[n] Latch Value CH1 channel 1 latch 0~2732-1 unsigned32 | 4 bytes

value
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E[n] Speed Encoder speed -27A31~2/31-1 signed32 4 bytes

22 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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Upside Data Notes:

*

23

Encoder Probe Input Signal Channel E[n] Input CHO/CH1 (Latch)

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

When the probe input channel latch function is not turned on, it can be used as a common digital
input channel.

Encoder common input signal channel E[n] Input CH2
Each encoder is equipped with 1 common digital input channel, indicating the presence or absence
of the corresponding DI channel input signal.

Encoder Probe Input Channel Latched Completion Flag Bit E[n] Latched Flag CHO/CH1

1 encoder with 2 probe input channels, after the probe input channel completes a latch, the flag bit
will reverse 0->1 or 1->0.

Example 1: The encoder 0 probe input channel 1 latch completion flag bit is 0. After completing one
latch, the flag bit changes to 1, and after completing another latch, the flag bit changes to 0.

Encoder Count Value E[n] Count Value
The encoder count value is the current count size of the corresponding encoder, the value range is
0~2732-1.

Encoder Probe Input Channel Latch Value E[n] Latch Value CHO/CH1

Each encoder is equipped with 2 probe input channels. By inputting a signal that meets the set
conditions to the probe input channels, the current counting value of the corresponding encoder
can be quickly latched, so that the numerical range of the latched value is the same as that of the
counting value, and the numerical range is 0~2/32-1.

Encoder Speed E[n] Speed

The encoder speed is the magnitude of the pulse speed of the encoder input channel, and the value
ranges from -2/31 to 2/31-1.

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



XB6S-PL20D Differential Incremental Encoder Counter Module User's Manual

6 Operation

6.1.2 Downstream Data

Downstream instruction 20 bytes (10 bytes per encoder, encoder [n] takes values 0 to 1)
Name Meaning Range Of Values | Data Type | Lengths
0: Disabled )
E[n] Enable Encoder Count Enable bool 1 bit0
1: Enabled
E[n] Z Phase Clear 0: Disabled )
Encoder Z-phase clear enable bool 1 bit1
Enable 1: Enabled
0: Disabled .
E[n] Count Clear Encoder count value clear bool 1 bit2
1: Enabled
E[n] Compare Output Encoder compare output 0: Disabled .
bool 1 bit3
CHO Enable channel 0 enable 1: Enabled
E[n] Compare Output Encoder compare output 0: Disabled .
bool 1 bit4
CH 1 Enable channel 1 enable 1: Enabled
0: Decreasing
E[n] Compare Output Encoder compare output comparison bool 1 bits
00 i
CHO Direction channel 0 Compare direction 1: Incremental
comparison
0: Decreasing
E[n] Compare Output Encoder Compare Output comparison bool 1 bit6
00 i
CH1 Direction Channel 1 Compare Direction 1: Incremental
comparison
E[n] Compare Output Encoder compare output 0: Single trigger bool 1 bit7
00 i
CHO Mode channel 0 trigger mode 1: Repeat trigger
E[n] Compare Output Encoder compare output 0: Single trigger bool 1 bit
00 [
CH1 Mode channel 1 trigger mode 1: Repeat Trigger
0: Output high
E[n] Output CHO Encoder output channel 0 level 24V )
bool 1 bit1
(Compare) (compare output) : Output low level
ov
0: Output high
E[n] Output CH1 Encoder output channel 1 level 24V .
bool 1 bit2
(Compare) (compare output) : Output low level
ov
0: Output high
Encoder output channel 2 level 24V .
E[n] Output CH2 bool 1 bit3
(normal output) : Output low level
ov
0: Output high
Encoder output channel 3 level 24V .
E[n] Output CH3 bool 1 bit4
(normal output) : Output low level
ov
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Encoder probe input channel 0: Disabled .
E[n] Latch CHO Enable bool 1 bit5
0 latch enable 1: Enabled
Encoder probe input channel 0: Disabled .
E[n] Latch CH1 Enable bool 1 bit6
1 latch enable 1: Enabled
E[n] Compare Value Encoder compare output .
0~2732-1 unsigned32 | 4 bytes
CHO channel O set value
E[n] Compare Value Encoder compare output .
0~2732-1 unsigned32 | 4 bytes
CH1 channel 1 set value

25
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Downside Data Notes:

*

26

Encoder Count Enable E[n] Enable
Encoder count enable is disabled when set to 0, and enabled when set to 1..

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

Encoder Z-phase zero enable is disabled when set to 0, and is enabled when set to 1.

The Z-phase clear enable clears the current count value by detecting the Z-phase signal of the
encoder. For each rotation of the encoder, 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 one rotation of the
encoder, and the count ratiox physical resolution is the maximum value of single rotation counting.
Z-phase clear function is on, and the count value is cleared once for each rotation of the encoder
when the count value is incremented or decremented.

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

Encoder Compare Output - Channel Enable E[n] Compare Output CHO/CH1 Enable

Encoder compare output enable is disabled when set to 0, and is enabled when set to 1.

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

Note: You must ensure that the compare output channel is not output before enabling the compare
output, otherwise enabling the compare output in the output state will result in an output all the
time.

See 6.2.3 Compare Output Function for details.

Encoder Compare Output - Channel Compare Direction E[n] Compare Output CHO/CH1
Direction

The compare direction of the encoder compare output channel is set to 0 for decreasing comparison,
i.e., the direction of count value from large to small; set to 1 for increasing comparison, i.e., the

direction of count value from small to large.

Encoder Compare Output - Channel Trigger Mode E[n] Compare Output CHO/CH1 Mode

The encoder compare output channel trigger mode can be set to 0 (single trigger), 1 (repeat trigger).
Single trigger, i.e., after the compare output function is enabled, the pulse output is triggered once
when the count value meets the condition, after that, no more comparison is made, and the
compare output is triggered again by re-enabling the compare output function.

Repeat trigger, i.e., after the compare output function is enabled, a pulse output is triggered once
when the count value meets the condition, and then the next comparison will start immediately, but
the pulse output will not restart for a period of time again within the time of the compare output
pulse. After a period of time is completed, the pulse output will be triggered again when the
conditions of the compare output are met. For details, see 6.2.3 Compare Output Function.

Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024
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27

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

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

When the compare output is established, the level of this pin will be reversed, so the invalid/valid
level corresponding to the compare output can be set by setting this bit first and then enabling the

compare output.

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

Encoder Probe Input Channel Latch Enable E[n] Latch CHO/CH1 Enable
The encoder input latch channel enable flag bit set to 1 enables the latch function, and set to 0
disables the latch function.

Encoder Compare Output Channel Setting Value E[n] Compare Value CHO/CH1

The encoder compare output channel setting value is consistent with the encoder count range,
which ranges from 0 to 2/32-1.

When the compare output function is enabled, the module will compare the current count value
with the set value to see if it is the same. When both the compare direction and the setting compare
value are the same, the corresponding compare output channel will output a time-adjustable pulse.
For details, see 6.2.3 Compare output function.
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6.2 Configuration Parameter Definitions

Module configuration has a total of 23 parameters, two encoders have 11 configuration parameters

are the same and independently configured, there is one configuration parameter for the two encoders

common (common parameters have been marked green in the following table), encoder 0 as an example

of the introduction of configuration parameters, as shown in the table below. Note: The configuration

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

Default
Functionality Parameter Name Range Of Values
Value
0: ABZ (AB orthogonal)
Encoder 0 Pulse —
Mod EO Pulse Mode 1: Pul+Dir (directional pulse) 0
ode
2: CW/CCW (double pulse)
Encoder O Filter EO Filter Level 0 to 15 levels 7
Encoder 0 Count . MUL 1, 2, 4 (effective only in AB
. EO Count Ratio - MUL 1
Ratio orthogonal mode) -
0: 2732 (0~2732-1)
Encoder 0 Count 1: Resolution x Multiple
EO Count Range ) ) ) 0
Range (0 ~ ring count resolution x count ratio
-1)
Encoder 0 Ring .
. EO Count Resolution 0~65535 1
Count Resolution
Encoder 0 Count L 0: Forward
L EO Count Direction 0
Direction 1: Backward
Encoder 0 Count .
. EO Initial Value 0~2/32-1 0
Initial Value
0: CHO Single, CH1 Single
Channel 0 Single, Channel 1 Single
1: CHO Repeat, CH1 Single
Encoder O Probe Channel 0 Repeat, Channel 1 Single
EO Latch Mode - 0
Mode 2: CHO Single, CH1 Repeat
Channel 0 Single, Channel 1 Repeat
3: CHO Repeat, CH1 Repeat
Channel 0 Repeat, Channel 1 Repeat
0: CHO Raising, CH1 Raising
Channel 0 rising edge, Channel 1 rising
edge
Encoder O Probe 1: CHO Falling, CH1 Raising
EO Latch Edge 0

Trigger Edge

Channel 0 falling edge, Channel 1 rising
edge

2: CHO Raising, CH1 Falling
Channel 0 rising edge, channel 1 falling

28
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edge
3: CH1 Falling, CH1 Falling
Channel 0 falling edge, Channel 1 falling
edge
Encoder 0 Compare .
EO Compare Output Time .
Output Channel 0 CHO 0~65535 (unit: ms) 10
Pulse Time
Encoder 0 Compare .
EO Compare Output Time .
Output Channel 1 CHT 0~65535 (unit: ms) 10
Pulse Time
Power-down 0: OFF OFF
Power Down Storage 1
Storage Enable 1: ON turn on

6.2.1 Encoder Count Function

The encoder counting parameters include seven parameters: encoder pulse mode, filter, count
ratio, count range, ring count resolution, count direction and count initial value.

Encoder Pulse Modes: The input pulse modes supported by the encoder counter are AB orthogonal
mode, directional pulse mode and CW/CCW mode.

Encoder Filter: Encoder filter is valid in all three pulse modes, and there are 16 levels of filter (0~15),
level 0 means no filter, and level 15 means the maximum degree of filter. The default encoder filter
parameter is level 7, which can be configured as needed.

Encoder Count Ratio: The encoder count multiplier is only valid in AB orthogonal pulse mode.

Encoder Counting Range: The count range of the encoder can be set to 0~2/32-1 or 0~Ring count
resolution x count ratio -1, the former is suitable for most cases, the latter is suitable for the case where
the encoder does not have a Z-phase signal, but is still needed for single-turn counting.

Encoder Ring Count Resolution: The ring count resolution is used to set the count range of the
encoder, the setting range is 0~65535.

Note: The ring count resolution here is different from the physical resolution of the encoder
itself. When the resolution is set to 0 and the count range is set to 1 i.e. 0~Ring Count Resolution x
Count Ratio -1, ring counting does not take effect.

Encoder Count Direction: The default encoder counting direction is O for forward counting; when set
to 1, the encoder will be counted in reverse direction after the encoder is re-enabled.

Encoder Count Initial Value: The count initial value of the encoder supports configuration and takes
effect automatically after the encoder is re-enabled. The setting range of the count initial value is
0~2732-1. Note: When the power-down storage function is enabled, the count initial value is invalid, and
the encoder count initial values are all 0. When the count initial value is larger than the maximum value of
the ring count, the ring count does not take effect.

Example 1: The encoder 0 pulse mode is set to AB orthogonal mode, the count range of the encoder is
selected from 0 to ring count resolution x count ratio -1, the ring count resolution is set to 50000, the
count ratio is 4, the count direction is forward, the initial value of counting is 0, then the count range is
0~200000. the module is connected to an encoder with a physical resolution of 1000, and the counting
starts from 0 and increases. The module is connected to an encoder with a physical resolution of 1000,
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after the counting starts, the counting starts from 0 and increases, the encoder rotates one turn and the
counting value is 1000x4=4000, and after it reaches 200000, it returns to 0 and continues to count.

6.2.2 Probe Functions

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

Probe Mode: The Probe Mode parameter can be configured for single/continuous mode for each
probe function channel of the encoder.

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

If the probe function channel is configured as 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,
which can be latched several times.

Probe Trigger Edge: The Probe Trigger Edge parameter allows you to configure each probe function
channel of the encoder to be triggered on the rising/falling edge. The latch trigger signals of the two
probe channels of each encoder can be configured individually, and the latch values 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, 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, the input high level 24V signal is invalid.

A rising edge trigger indicates that the probe input channel is triggered from an invalid signal to a
valid signal, and a falling edge trigger indicates that it is triggered from a valid signal to an invalid signal.
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6.2.3 Compare Output Function

Compare output function is configured by enabling the compare output channel, compare output
set value, compare direction, single/repeat trigger mode and compare output channel pulse time. When
the encoder count value reaches the set value and the compare direction is satisfied, the corresponding
compare output channel will output a pulse with adjustable time, and the adjustable time is the compare
output pulse time. The pulse response speed of the compare output function can reach 10us level.

Compare output function configuration parameters include encoder compare output channel pulse
time, configurable time range is 0~65535ms.

Each encoder is equipped with 2 compare output channels. Compare output channel enable,
compare output set value, compare direction and single/repeat trigger mode can be set in the
downstream data. When the compare output channel function is not enabled, the compare output
channels can be used as common digital outputs.

Example 1: When the compare output channel 1 of encoder 0 is used as a common digital output, the
output value is set to 0 (NPN type output, at which time the output is 24V), and the channel indicator is
off.

The set value of the compare output channel 1 of encoder 0 is set to 1000, the compare direction is
set to incremental comparison, the compare output trigger mode is single trigger, the pulse time of the
compare output channel 1 is configured as 5s, after the function of compare output channel 1 is enabled,
when the count value of encoder 0 reaches 1000 from small to large (to satisfy the comparison direction),
the compare output channel 1 will be output as a compare output channel, and the status will be reversed,
from the original high level output to low level output, the pulse output time is 5s, the channel indicator
will be on for 5s. 5 seconds later, the high level output will be resumed, and the channel indicator will be
off. When the count value meets the set value of compare output and the compare direction again, the
compare output channel has no reaction because the compare output trigger mode is single trigger.

Example 2: When the compare output channel 1 of encoder 0 is used as a common digital output, the
output value is set to 1 (NPN type output, at which time the output is 0V), and the channel indicator is on.

Encoder 0 compare output channel 1 set value is set to 1000, the compare direction is set to
decreasing comparison, the compare output trigger mode is repeat trigger, the compare output channel
1 pulse time is configured to 5s, the compare output channel 1 function is enabled, when the count value
of encoder 0 reaches 1000 from small to large (does not satisfy the compare direction), the compare
output channel 1 has no reaction; when the count value of encoder 0 When the count value of encoder 0
reaches 1000 from large to small (to satisfy the compare direction), the compare output channel will be
output as a compare output channel, 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 will be off for 5s. 5 seconds later,
the low level output will be restored, and the channel indicator is on.

Compare output trigger mode is repeat trigger, pulse output time 5s within the count value again to
meet the compare output set value and compare direction, the compare output channel will not change
the pulse output state, still continue to complete the 5s pulse output. 5s to meet the conditions of the
comparison again, the state will be reversed again, from the original high level output to a low level
output, the pulse output time of 5s, the channel indicator will be off for 5s. Compare output is triggered
repeatedly and so on.
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6.2.4 Power-down Storage Function

When the power-down storage enable parameter is turned on, the encoder count value can be
stored in case of system power failure. The default value is 1 to enable the power-down storage function,
and 0 to disable the power-down storage function.

When the power-down storage function is enabled, the initial value of the encoder count is invalid
and the initial values of the encoder counts are all 0.
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6.3 Application Cases

4 Encoder 0 Input AB orthogonal pulses, 40,000 pulses , Encoder 0 probe input channel 0 for
latching
a. Configure the configuration parameters;
a) The Encoder 0 Pulse Mode is set to AB orthogonal Pulse Mode, i.e., EO Pulse Mode is set to 0:
ABZ;
b) The Encoder 0 Count Ratio is set to 4x, i.e. EO Count Ratio is set to MUL 4;
¢) The Encoder 0 Count Range is set to 0~Ring Count Resolution x Count Multiple-1, i.e., EO
Count Range is set to 1: Resolution x Multiple;
d) Encoder 0 Ring Count Resolution is set to 20000, i.e. EO Count Resolution is set to 20000;
e) The Encoder 0 Count Direction is set to Forward Count, i.e., EO Count Direction is set to O:
Forward;
f) The Encoder 0 Count Initial Value is set to 0, i.e., EO Initial Value is set to 0;
g) Encoder 0 Probe Mode is set to Channel 0 Single, Channel 1 Single, i.e. EO Latch Mode is set
to 0: CHO Single, CH1 Single;
h) The Encoder 0 Probe Trigger Edge is set to Channel 0 Rising Edge, Channel 1 Rising Edge, i.e.
EO Latch Edge is set to 0: CHO Raising, CH1 Raising;
b. Set the encoder 0 count enable and the encoder 0 probe input channel 0 latch enable;
a) Downstream Data EOQ Enable is set to 1;
b) Downstream Data EO Latch CHO Enable is set to 1;
c. Encoder 0 starts to input pulses and Encoder 0 probe input channel 0 inputs a valid signal.

4 Encoder 0 inputs directional pulses, 40,000 pulses, encoder 0 compare output channel 0 for
compare outputs
a. Configure the configuration parameters;
a) The Encoder 0 Pulse Mode is set to Direction Pulse Mode, i.e. EO Pulse Mode is set to 1:
Pul+Dir;
b) The Encoder 0 Count Range is set to 0~2”32-1, i.e., the EO Count Range is set to 0:2/32;
c) The Encoder 0 Count Direction is set to Forward Count, i.e. EO Count Direction is set to 0:
Forward;
d) The Encoder 0 Count Initial Value is set to 0, i.e., EO Initial Value is set to 0;
e) The Encoder 0 Compare Output Channel 0 pulse time is set to 10s, i.e. EO Compare Output
Time CHO is set to 10000;
b. Set encoder 0 count enable, and encoder 0 compare output channel O sets and enables the
compare set value, compare direction, and compare mode;
a) Downstream data EO Enable is set to 1;
b) Downstream data EO Compare Value CHO is set to 1000;
c) Downstream Data EO Compare Output CHO Direction set to 1 Incremental Compare;
d) Downstream Data EO Compare Output CHO Mode is set to 1 Repeat Trigger;
e) Downstream Data EO Compare Output CHO Enable is set to 1 to enable;
c. Encoder 0 starts inputting pulses.
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6.4 Module Configuration Description

6.4.1 Application in TwinCAT3 software environment

1. preliminary

® hardware environment

>
>

YV V V V V V

Module Model XB6S-PL20D

EtherCAT Coupler, End Cap

This description uses the XB6S-EC2002 coupler as an example

A computer with pre-installed TwinCAT3 software

Shielded cables for EtherCAT

Encoders and other equipment

One switching power supply

Module mounting rails and rail mounts

Device Configuration Files

Configuration file access: https://www.solidotech.com/documents/configfile

® Hardware configuration and wiring

Follow "4 Mounting and dismounting” and "5 Wiring".

2. Preset Profiles

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

below.

34

> |lkEBAN » Windows (C) » TwinCAT » 3.1 » Config » lo » EtherCAT v O
£iR B MBS s o

j Beckhoff EPP4occ.xml 2016/12/22 10:57 XML 344 500 KB
| | Beckhoff EPP5xx.xml 2016/12/22 1057 XML 3244 736 KB
|| Beckhoff EPP&xxx.xml 2017/4/514:46 XML 3244 1,272 KB
|| Beckhoff EPP7xxx.xml 2016/12/22 10:57 XML 3244 1,466 KB
|| Beckhoff EQ1xo0cxml 2015/11/12 14:24 XML 3244 22 KB
|| Beckhoff EQZxocxml| 2016/11/2310:42 XML 3Z#% 73 KB
|| Beckhoff EQ3xxxml 2016/11/2211:22 XML 3244 1,386 KB
|| Beckhoff ERThooe XML 2016/11/21 1546 XML 3244 165 KB
| | Beckhoff ER2xo0¢ XML 2016/11/21 14:32 XML 3284 259 KB
|| Beckhoff ER3xx XML 2017/6/9 13:35 XML 3244 1,177 KB
|| Beckhoff ER4xxocxml 2016/11/22 12:58 XML 3044 318 KB
|| Beckhoff ERSxcxml 2016/3/14 11:52 XML 3744 273 KB
|| Beckhoff ERGxocxml 2016/3/14 11:52 XML 3244 494 KB
|| Beckhoff ER7xx¢xml 2016/11/2212:14 XML 3284 1,503 KB
| | Beckhoff ER8xxx.xml 2016/3/14 11:52 XML 3744 207 KB
| | Beckhoff EtherCAT EvaBoard.xml 2015/2/412:57 XML 3744 72 KB
|| Beckhoff EtherCAT Terminals.xml 2015/2/412:57 XML 32744 53 KB
|| Beckhoff FB1XXX.xml 2017/5/24 12:26 XML 378 49 KB
|| Beckhoff FCxoooxml 2015/2/412:57 XML 3744 21 KB
|| Beckhoff ILoooa-B110.xml 2015/2/412:57 XML 3244 8 KB
|| EcatTerminal-XB6S V1.19.3 ENUMxmI 2024/3/18 18:43 XML 3284 1,113 KB
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3. Create 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 below.

© About TwinCAT...
'Dd_ TwinCAT XAE (VS 2013)

Tools ¥
4% Realtime Settings...

Router L4

System

b. Click "New TwinCAT Project", in the pop-up window, "Name" and "Solution name" correspond to
the project name and solution name respectively. 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, and these three items can be selected by default, then click "OK"
the project is created successfully, as shown in the following figure.

1

Get Started | Beckhoff News

Fasmeseess’ 77 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 Project Types Configuration
b TwinCAT Measurement
TwinCAT PLC
TwinCAT Projects
Samples
b Online
i Click here to go online and find templates.
i
Name: [TwinCAT Project] |
Location: |D:\workspace\TwinCAT Project v|
Solution name: TwinCAT Projectl Create directory for solution

Cancel
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4, scanning device

a. After creating the project, right-click on the "Scan" option under "I/O -> Devices" to perform a
slave device scan, as shown in the following

Solution Explorer v 0 X
@ o-a &=
Search Solution Explorer (Ctrl+:) P~

faJ Solution "TwinCAT Project1’ (1 project)
4 ol TWinCAT Project1
b @l SYSTEM
2] MOTION
G rLC
43 SAFETY
E C++
& 1o

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

figure.

b. Check the "Local Connection" box, as shown in the following

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

figure.

36 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024



XB6S-PL20D Differential Incremental Encoder Counter Module User's Manual

6 Operation

37

Click on the pop-up window "Scan for boxes" and select "Yes"; click on the pop-up window
"Activate Free Run" and select "Yes". "Yes", as shown in the figure
Microsoft Visual Studio

o Activate Free Run

(V)

Microsoft Visual Studio

o Scan for boxes

AEY)

=S =100

below.

After scanning to the device, you can see Box1 (XB6S-EC2002) and Module 1 (XB6S-PL20D) on the
left side of the navigation tree, and you can see TwinCAT is in the "OP" state at "Online". At
"Online", you can see that TwinCAT is in the "OP" state, and you can observe that the RUN lamp of
the slave device is always on, as shown in the figure

below.

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

| faJ Solution 'TwinCAT Project1’ (1 project)
4 TwinCAT Project1
> @l SYSTEM

MOTION

PLC

| SAFETY

C++

4 Fyo
4 " Devices
4 == Device 2 (EtherCAT)
"5 mage
*® |mage-Info
2 SyncUnits
Inputs

W Outputs
& InfoData
T Box 1 (XB6S-EC2002)
3 Inputs
b [ Outputs
3 Fﬂ' Module 1 (XB6S-PL20D)
b @ WcState
> @ InfoData
:'/ Mappings

ATV T T

Sl TWinCAT Project] = X

General EtherCAT DC

Process Data Slots Startup CoE - Online Diag History Online

State Machine

Pre-Op Safe-Op

Op Clear Error
DLL Status

Port A; Carrier / Open

Port B: No Carrier / Closed

Port C No Carrier / Closed

No Carrier / Closed

File Access over EtherCAT

Download... Upload...
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5. Validating Basic Functions

a. Click "Box1 -> Startup -> New" in the left navigation tree to enter the configuration parameter
editing page, as shown in the following
figure.

| v,
] m| e- E—lTll - General EtherCAT DC Process Data Slots CoEfOnline Diag History Online
Search Solution Explorer (Ctrl+;) P~

I
I P

77 Solution TwinCAT Project!” (1 project) Transition Protocol Index Data Comment )

%) EJ TWInCAT Project1 € <PS> CoE 0xF030:00 0x00 (0) clear slot cfg 0xFO30 entries

b (@l SYSTEM € <PS> CoE 0xF030:01 0x0000E402 (58370) download slot cfg 0xFO30 entry
€ <PS> CoE 0xF030:00 0x01 (1) download slot cfg 0xF030 entry count

4 "% Devices
4 =% Device 2 (EtherCAT)
*¥ Image
¥ |mage-Info
2 SyncUnits
Inputs
M Outputs
@ InfoData
T Box 1 (XB65-EC2002)
4 Inputs
> @ Outputs
4 FF Module 1 (XB6S-PL20D)
3 Inputs
b [ Outputs
> @ WcState
b @ InfoData Move Up Move Down New... Delete... Edit..
&’ Mappings < »

AvITT

b. In the Edit CANopen Startup Entry pop-up window, click the "+" in front of Index 2000:0 to expand
the configuration parameter menu, you can see 23 configuration parameters, click on any one of
the parameters, you can set the relevant configuration, as shown in the following

Edit CANopen Startup Entry X

Transition
[]I=P Inclest (hex): 2000

Cancel
P=3 Ls-=p Sub-Index (dec) l:l
[ls=0 [Jo-=s alidate [ |complete Accass
Data (hexin): |W 7 | Hes Edit..
Comment: |Sub|mde>< 000 | Edit Entry..

Index Wame Flags  Value Unit A

2000:01 EO0 Pulse Mode R ABZ (0]

2000:02 EQ Filter Level R Filter_Level _7 (T}

200003 EO Count Ratio R MUL_1 (1)

2000:04 EO Count Range RW 2732 (0}

2000:05 ECQ Count Resolution R 0x00000001 (1)

200006 E0 Count Direction R/ Forward (0)

200007 EO Initial value R 0x00000000 (0)

200003 EO Latch Mode R ZHO Single, CHT Single (0}

2000:09  EO Latch Edge R CHO Raising. CH1 Raising (0}

2000:04  EQ Compare Output Time CHO R 0x0000000A (10)

2000:0B  EO Compare Output Time CH1 R 0x00000004 (10)

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

2000:0D  E1 Filter Level R Filter_Level _7 (7)

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

2000:0F  E1 Count Range RW 2732 (0} v

figure
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¢. For example, to modify the encoder 0 ring count resolution parameter, you can double-click "EO
Count Resolution" to modify the parameter value, as shown in the following figure.
{  Transition oK
[Ji=P Indes (hex): 2000 ‘
Cancel |
P->3 [Js-=P Sub-Index (dec)
Lls=c [Jo=s ‘alidate [ ]complete Access
Data (hexbin): |01 000000 | Hes Edit...
Comment |E0 Count Resolution | Edit Entry..
Inclex Hame Flags  Value Unit A
- 2000:06 RW 000000001 (1)
2000:06 E0 Count Direction RW Forward (D)
200007 EOINiEl V3 get Valye Dialog %
2000:08  EO Latch M
2000:09  EOLatch E _ B
200004  EOCompan DoC | | B T
2000:08B EQ Compar Hex |OXOOOOOSE8 | Cancel
2000:0C  E1 Pulse M
200000 E1 Filter Ley  Float: |1 401298542 |
2000:0E  E1 CountR
2000:0F  E1 CountR
2000110 E1CountRl gog. 0 1 Hex Edit...
2000111 E1 Count D
2000:12  E1Initialvg  Binary: |E8 030000 ‘ |4 |
2000113 E1 Latch M
200014 E1 Latch B4 Bt Size: O1 Os O @32 Oss (7 "
d. After the parameter modification is completed, you can see the modified parameter items and

parameter values under Startup, as shown in the following figure. After the parameter setting is

completed, it is necessary to carry out Reload operation and re-power up the module to realize

that the master station automatically sends down the parameter

39
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setting.
TwincAT Project1 = x |
General EtherCAT DC Process Data Slots Startup Cof - Online Diag History Online
Transition  Protocol Index Data Comment
€ <PS> CoE 0xFO30C0O 010002 E4 0000 download slot cfg
EPS CoE 0x2000:05  0x000003ES8 (1000) EO Count Resolution
Move Up Move Down New... Delete.. Edit...
| 14

e. The left navigation tree "Module 1 -> Inputs” displays the upstream data of the module, which is
used to monitor the inputs of the module, as shown in the following
figure.
 sotution Explorer R rvincarProiectt = < I

1 m' - E—‘|I| y Name Online Type  Size >Address In/Out  User ID Linked to

Search Solution Explorer (Ctrl+;) 2 EQloput CHOLatch) 0 i 01 410 input o
# EQ Input CH1 (Latch) 0 BIT 0.1 411 Input 0
=] Sprution "TwinCAT Project1’ (1 project) # EO Input CH2 0 BIT 0.1 412 Input 0
4 il TwinCAT Project1 # E0 Latched Flag CHO 0 BIT 0.1 114 Input 0
b i SYSTEM % E0 Latched Flag CH1 0 BIT 0.1 s Input 0
il moTioN  E1 Input CHO (Latch 0 BT 01 420 Input 0
Pl pu (Latch) A : npu
ey # E1 Input CH1 (Latch) 0 BIT 0.1 2.1 Input 0
[ s+ = E1 Input CH2 0 BIT 0.1 22 Input 0
4 Fo # E1 Latched Flag CHO 0 BIT 0.1 424 Input 0
4 %%, Devices # E1 Latched Flag CH1 0 BIT 0.1 25 Input 0
4 =% Device 2 (EtherCAT) # EO Count Value 0 UDINT 4.0 43.0 Input 0
28 jmage # EQ Latch Value CHO 0 UDINT 40 470 Input 0
*® |mage-Info # EO Latch Value CH1 0 UDINT 4.0 51.0 Input 0
b 2 SyncUnits # EO Speed 0 DINT 40 55.0 Input 0
3 Inputs # E1 Count Value 0 UDINT 4.0 59.0 Input 0
> [ Outputs = E1 Latch Value CHO 0 UDINT 40 63.0 Input 0
b B InfoData # E1 Latch Value CH1 0 UDINT 40 67.0 Input 0
4 | Box 1 (XB65-EC2002) % E1 Speed 0 DINT 40 710 Input 0
4 Inputs
> @ Outputs
4 ¥ Module 1 (XB6S-PL20D)
13 Inputs
> @ Outputs
> @ WcState
b @ InfoData
&7 Mappings

f. The left navigation tree "Module 1 -> Outputs" displays the downstream data of the module,
which is used to control the outputs of the module, as shown in the following figure.
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41

@ o-d| &=

Search Solution Expic

r(Ctri+)

7 Solution “TwinCAT Project1’ (1 project)
4 ol TWinCAT Project
b @l SYSTEM
&l MoTIoN
& rc
| SAFETY
[ e+
4 o
4 ¥ Devices
4 == Device 2 (EtherCAT)
*" image
*® |mage-Info
2 SyncUnits
Inputs
& Outputs
& InfoData
T Box 1 (XB6S-EC2002)
3 Inputs
b @ Outputs
4 7N Module 1 (XB6S-PL20D)
3 Inputs
bl Outputs
b @ WcState
b @ InfoData
&' Mappings

AT T OT

TwinCAT Projectl & X

Name

& E0 Enable

= EQ Z Phase Clear Enable

& E0 Count Clear

= E0 Compare Output CHO Enable
&0 Compare Output CH1 Enable

& E0 Compare Output CHO Direction
= E0 Compare Output CH1 Direction
& E0 Compare Output CHO Mode

& E0 Compare Qutput CH1 Mode

& E0 Output CHO (Compare)

& E0 OQutput CH1 (Compare)

& E0 Output CH2

& EQ Latch CH1 Enable

= E1 Enable

= [1 Z Phase Clear Enable

&E1 Count Clear

& E1 Compare Output CHO Enable

& E1 Compare Output CH1 Enable

& E1 Compare Output CHO Direction
=1 Compare Output CH1 Direction
= E1 Compare Output CHO Mode

& E1 Compare Output CH1 Mode

& E£1 Output CHO (Compare)

& E1 Output CH1 (Compare)

&E1 Output CH2

®E1 Latch CH1 Enable

= E0 Compare Value CHO
& E0 Compare Value CH1
®-E1 Compare Value CHO
& E1 Compare Value CH1
4

Online

=T =T~ I~ T~ T~ I~ T~ O~ O~ T~ O~ — T~ T~ I~ I - O — = - Y~ = I~ I =~ T I 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
01
01
0.1
01

>Address In/Out

410
411
412
413
414
415
416
417
420
421
422
423
424
425
426
430
431
432
433
434
435
436
437
440
44.1
442
443
444
445
446
450
49.0
530
570

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

User ID

0000000000000 0C000000000000O00COoOO0OCOO0O

Linked

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



XB6S-PL20D Differential Incremental Encoder Counter Module User's Manual 6 Operation

Examples of Module Functions

¢ Encoder 0 input AB orthogonal pulses, 40,000 pulses, encoder 0 probe input channel 0 for
latching
a. Configure the configuration parameters as shown below.

a) The Encoder 0 Pulse Mode is set to AB orthogonal Pulse Mode, i.e., EO Pulse Mode is set to
0:ABZ;

b) The Encoder 0 Count Ratio is set to 4x, i.e. EO Count Ratio is set to MUL 4;

¢) The Encoder 0 Count Range is set to 0~Ring Count Resolution x Count Multiple-1, i.e., EO Count
Range is set to 1: Resolution x Multiple;

d) Encoder 0 Ring Count Resolution is set to 20000, i.e. EO Count Resolution is set to 20000;

e) The Encoder 0 Count Direction is set to Forward Count, i.e. EO Count Direction is set to 0:
Forward;

f)  The Encoder 0 Count Initial Value is set to 0, i.e., EO Initial Value is set to 0;

g) Encoder 0 Probe Mode is set to Channel 0 Single, Channel 1 Single, i.e. EO Latch Mode is set to O:
CHO Single, CH1 Single;

h) The Encoder 0 Probe Trigger Edge is set to Channel 0 Rising Edge, Channel 1 Rising Edge, i.e. EO
Latch Edge is set to 0: CHO Raising, CH1

Edit CANopen Startup Entry X
Transition
[Ji=P Indes (hes): [2000

Cancel
P->3 [Js=P Sub-Indest (dec): [0
[ls=0 [Jo=s Validate [ ]complete Access
Data (hexbin): 7 || HexEdt..
Cormnrment |Sub|nde>< noo ‘ Edit Entry..
MName Flags  valus Unit ~
00:0 XBBS-PL20D Config =<
200001 [E0 Pulse Mode R ABZ (D)
2000:02 EO Filter Level R Filter_Level_7 (7)
2000.03 EQ Count Ratio Ry MUL_4 (4]
2000:04  |EO Count Range R Resolution™ Multiple (1)
2000:06 EC Count Resolution Rw Ox00004E20 (20000)
2000:06 E0 Count Direction R/ Forward (0)
2000:07  |EO Initial Value R Ox00000000 (0)
200008 EDQ Latch Mode R CHO Single, CH1 Single (0}
2000:08  |EO Latch Edge R CHO Raising, CH1 Raising (0}
2000:0A  EO Compare Output Time CHQ R 0x00000004 (10)
2000:0B  EO Corpare Output Time CH1 R (00000004 (10]
2000:0C E1 Pulse Mode R/ ABZ(0)
2000:0D  E1 Filter Level R Filter_Level_7 (7)
20000E E1 Count Ratio Ry MUL 1 (1)
2000:0F  E1 Count Range Rw 2°32 [0) V]
Raising

42

After the parameter setting is completed, Reload operation and module re-powering are
required to realize the master station automatically sends down the parameter setting.
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b.

a)
b)

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

below.

Downstream data EO Enable is set to 1;
Downstream Data EO Latch CHO Enable is set to
1.

@ o-8| &=

Search Solution Explorer (Ctrl+;)

4 ol TwinCAT Project1
>l SYSTEM
& moTion

4« @ vo
4 % Devices
4 = Device 2 (EtherCAT)
*® Image
*¥ |mage-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
T Box 1 (XB6S-EC2002)
b Inputs
b @ Outputs

AT T TwT

4 Inputs
b @ Outputs
b @ WcState
b @ InfoData
&’ Mappings

I3 Solution ‘TwinCAT Project1’ (1 project)

4 FH Module 1 (XB6S-PL20D)

TwinCAT Project]
Name

H X

&-E0 Enable

= E0 Z Phase Clear Enable

& E0 Count Clear

= E0 Compare Output CHO Enable

& E0 Compare Output CH1 Enable

& E0 Compare Qutput CHO Direction
& E0 Compare Output CH1 Direction
& E0 Compare Output CHO Mode

& EQ Compare Output CH1 Mode

& EQ Output CHO (Compare)

& E0 Output CH1 (Compare)

& EQ Qutput CH2

& EQ Output CH3

& E0 Latch CHO Enable

& E0 Latch CH1 Enable

=E1 Enable

& E1 Z Phase Clear Enable

& E1 Count Clear

=E1 Compare Output CHO Enable
&1 Compare Output CH1 Enable
& E1 Compare Output CHO Direction
& E1 Compare Output CH1 Direction
& E1 Compare Output CHO Mode
& E1 Compare Output CH1 Mode
= E1 Output CHO (Compare)

& E1 Output CH1 (Compare)

&E1 Output CH2

=E1 Output CH3

=E1 Latch CHO Enable

&1 Latch CH1 Enable

& E0 Compare Value CHO

& E0 Compare Value CH1

& E1 Compare Value CHO

& [E1 Compare Value CH1

1

COoO00O00O0OoO0O00CO0O0CO0ODoOO=-00DD0C00OC0OOo|=

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
01
0.1
0.1
4N
0.1
0.1
4N
01

>Address InfOut

410
41.1
41.2
413
414
415

User ID
Qutput
Qutput
Qutput
Qutput
QOutput
Output
Output
Output
QOutput
Qutput
Qutput
Qutput
Qutput
Output
Output
Output
Qutput
Qutput
Qutput
Output
Qutput
Qutput
Output
QOutput
QOutput
Qutput
Qutput
Qutput
Output
Qutput
Qutput
Qutput
Qutput
Output

CO00O0O0OLOLO0O0CO0O0CO0LLO0O0O0CO00000 0000 00C0

Encoder O starts to input 40000 pulses, after the pulse counting is completed, encoder 0 probe

input channel 0 inputs a valid signal, encoder 0 counts the value of 40000, probe input channel 0

latches the value of 40000, and the encoder probe input channel 0 latches the value of the

completion flag bit value reversed once to 1, as shown in the following figure.

Solution Explorer
@ o-a| &=

Search Solution Explorer (Ctrl+;)
m Solution "TwinCAT Project1’ (1 project)
4l TWinCAT Projectl
bl SYSTEM
[l co v
4 1/0
4 ""'l’g Devices
4 == Device 2 (EtherCAT)
*¥ Image
*® Image-Info
b 2 SyncUnits
3 Inputs
> [ Outputs
b @ InfoData
4 T Box 1 (XB6S-EC2002)
4 Inputs
> @ Outputs
4 ¥ Module 1 (XB6S-PL20D)
13 Inputs
> @ Outputs
b @ WcState
> @ InfoData

&7 Mappings

Name

# EQ Input CHO (Latch)
# EQ Input CH1 (Latch)
# EQ Input CH2

# EQ Latched Flag CHO
# EQ Latched Flag CH1
# E1 Input CHO (Latch)
# E1 Input CH1 (Latch)
# E1 Input CH2

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

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

# E1 Count Value

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

Online

SR N N N - E=E=]

40000
40000

=)

co o oo

Type Size
BIT 0.1
BIT 0.1
BIT 0.1
BIT 0.1
BIT 0.1
BIT 0.1
BIT 0.1
BIT 0.1
BIT 0.1
BIT 0.1
UDINT 4.0
UDINT 4.0
UDINT 4.0
DINT 4.0
UDINT 4.0
UDINT 4.0
UDINT 4.0
DINT 4.0

41.0
4.1
41.2
41.4
415
420
421
422
424
42.5
43.0
47.0
51.0
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

>Address In/Out

User ID Linked to

[=N-N-N-N-l--N-N-N-N-N-N-N-R-N-N-N-]
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*

channel 0 for compare outputs

a.
a)
b)
0

d)
e)

Configure the configuration parameters as shown below.
The Encoder 0 Pulse Mode is set to Direction Pulse Mode, i.e. EO Pulse Mode is set to 1: Pul+Dir;
The Encoder 0 Count Range is set to 0~2732-1, i.e., the EO Count Range is set to 0:2/32;

The Encoder 0 Count Direction is set to Forward Count, i.e. EO Count Direction is set to O:

Forward;

Encoder 0 input directional pulses, number of pulses 40,000, encoder 0 compare output

The Encoder 0 Count Initial Value is set to 0, i.e., EO Initial Value is set to 0;
The Encoder 0 Compare Output Channel 0 pulse time is set to 10s, i.e. EO Compare Output Time
CHO is set to 10000.

Transition

OK
[JI-=pP Index (hex):
Cancel
P=3 [Is-P Sub-Index (dec): I:I
[]s=0 [Jo=s walidate [ ]complete Access
Data (hexbin) 17 || HexEdit
Comrent [Sublndex 000 ‘ Edit Entry...

Index Hame Flags  Walue Unit A
=-2000:0 KBBS-PL20D Corfig RO >23<

2000:01 I EO Pulse Mode RW Pul+Dir (1 )I

2000:02  EO Filter Level RW Filter_Level _7 [7)

2000:03  EO Count Ratio R MUL_1 (1)

2000:04 IEO Count Range RW 2732 (0) ]

2000:06  EQ Count Resolution RW Ox00000000 (0]

2000006 | E0 Count Direction RW Forward (0)

2000:07 | EQ Initial Value RW 0x00000000 (0]

2000:08  EO Latch Mode RwW CHO Single, CH1T Single (0]

2000:09  EOC Latch Edge RW CHO Raising. GH1 Raising (0]

2000004, [EO Compare Quiput Time CHD  RW 00002710 (10000) ]

2000:0B  EO Compare Qutput Time CH1 RW 00000004 (10)

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

200000 E1 Filter Level RW Filter_Level 7 [7)

2000:0E  E1 Count Ratio RW MUL_T (1)

20000F  E1 Count Range R 2732 (0) v

After the parameter setting is completed, Reload operation and module re-power-up are

required to realize the master station automatically sends down the parameter setting.
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b.

a)
b)
0
d)
e)

Set the encoder 0 count enable, and the encoder 0 compare output channel 0 sets the compare

set value, compare direction, and compare mode and enables them as shown below.

Downstream data EO Enable is set to 1;

Downstream data EO Compare Value CHO is set to 1000;

Downstream Data EO Compare Output CHO Direction is set to 1 Incremental Compare;

Downstream Data EO Compare Output CHO Mode is set to 1 Repeat Trigger;

Downstream Data EO Compare Output CHO Enable is set to 1 to enable.
mwincaT projectt - |

Solution Explorer
@ o-g| &=

Search Solution Explorer (Ctri+;)

&1 Solution “TwinCAT Project1’ (1 praject)

4 ol TwinCAT Project!
b @l SYSTEM
&l moTioNn

B ric

SAFETY

4 "% Devices

4 == Device 2 (EtherCAT)

*® Image

*® |mage-Info

2 SyncUnits
Inputs

@ Outputs

& InfoData

AT T TD

3 Inputs
W Outputs

-

4 Pl Module 1 (XB6S-PL20D)

4 Inputs
b @ Outputs
b @ WcState
b @ InfoData
&% Mappings

Name

= E0 Enable

| = ED Z Phase Clear Enable
|| = EO Count Clear

[= E0 Compare Output CHO Enable

| = EO Compare Output CH1 Enable

||= E0 Compare Qutput CHO Direction

| & ED Compare Output CH1 Direction

||= E0 Compare Qutput CHO Mode

Box 1 (XB6S-EC2002)

| & E0 Compare Output CH1 Mode
| = E0 Output CHO (Compare)

| = E0 Output CH1 (Compare)

| & E0 Qutput CH2

= E0 Output CH3

| & EO Latch CHO Enable

| & EO Latch CH1 Enable

| =E1 Enable

| = £1 Z Phase Clear Enable
| = E1 Count Clear

& E1 Compare Qutput CHO Enable
& E1 Compare Output CH1 Enable

| = E1 Compare Output CHO Direction

& E1 Compare Output CH1 Direction

| = E1 Compare Output CHO Mode
| & E1 Compare Output CH1 Mode

&E1 Output CHO (Compare)

| = E1 Output CH1 (Compare)
| = E1 OQutput CH2

=E1 Output CH3

| = E1 Latch CHO Enable
| =E1 Latch CH1 Enable

|| = EO Compare Value CHO

=}
1=}
=}

| = F0 Compare Value CH1
| = E1 Compare Value CHO

& E1 Compare Value CH1
4

OO0 =000 0000000000000 00000O0=0=o0=00

Type
BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT
UDINT
UDINT
UDINT
UDINT

Size

>Address In/Out

410
411
41.2
413
414
41.5
416

QOutput
Qutput
QOutput
QOutput
Output
Qutput
QOutput
Qutput
QOutput
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Qutput
Output
Output
Qutput
Output
Output
Qutput
Output
Output
Qutput
Output
Output
Qutput
Output

User ID

00000 C00CO0O000C00000C00000000000C00

Linked

Encoder 0 starts to input 40000 pulses, the count value is up from 0, when it reaches 1000 (to meet

the comparison set value and direction), the compare output channel O state is reversed, from the

original low level output to high level output, the pulse output time is 10s, the channel indicator

will be always lit for 10s. after the counting is completed, the count value of encoder 0 is 40000, as

shown in the figure
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below.
Soutonciproer - o NSRRI
ml - E_||7| ¥ 2 Name Online Type Size >Address In/Out  User ID Linked to
Search Solution Explorer (Ctrl+;) P~ B EDINpTHECHO (Latch) 0 By 0:f 410 Input g
: # EQ Input CH1 (Latch) 0 BIT 0.1 411 Input 0
=3 So\ut\'.on 'Tw‘mClAT Project1’ (1 project) # EO Input CH2 0 BIT 0.1 1.2 Input 0
4 il TwinCAT Project1 # E0 Latched Flag CHO 1 BIT 0.1 414 Input 0
b i SYSTEM % E0 Latched Flag CH1 0 BIT 0.1 s Input 0
E’ET‘ON # E1 Input CHO (Latch) 0 BT 0.1 20 Input 0
S cartiv # E1 Input CH1 (Latch) 0 BIT 0.1 2.1 Input 0
[ s+ = E1 Input CH2 0 BIT 0.1 22 Input 0
4 Fo # E1 Latched Flag CHO 0 BIT 0.1 424 Input 0
4 %% Devices # E1 Latched Flag CH1 0 BIT 0.1 25 Input 0
4 =% Device 2 (EtherCAT) # E0 Count Value 40000 UDINT 4.0 43.0 Input 0
28 jmage # EQ Latch Value CHO 0 UDINT 40 470 Input 0
*® |mage-Info # EO Latch Value CH1 0 UDINT 4.0 51.0 Input 0
b 2 SyncUnits # EO Speed 0 DINT 40 55.0 Input 0
3 Inputs # E1 Count Value 0 UDINT 4.0 59.0 Input 0
> [ Outputs = E1 Latch Value CHO 0 UDINT 40 63.0 Input 0
b B InfoData # E1 Latch Value CH1 0 UDINT 40 67.0 Input 0
- ;ﬂ’ B“"H (XtBGS’EQOOa % E1 Speed 0 DINT 40 710 Input 0
nputs
> @ Outputs
4 ¥ Module 1 (XB6S-PL20D)
13 Inputs
> @ Outputs
b @ WcState
b @ InfoData
&’ Mappings

6.4.2 Application in Sysmac Studio software environment

1, preliminary

® hardware environment
» Module Model XB6S-PL20D
» EtherCAT Coupler, End Cap
This description uses the XB6S-EC2002 coupler as an example
One computer with Sysmac Studio software pre-installed
One Omron PLC, this description takes model NJ301-1100 as an example.
Shielded cables for EtherCAT
Encoders and other equipment
One switching power supply

vV V V V V V

Device Configuration Files
Configuration file access: https://www.solidotech.com/documents/configfile

® Hardware configuration and wiring
Follow "4 Installation and Disinstallation" and "5 Wiring".

® Computer IP requirements
Set the IP address of the computer and the IP address of the PLC to make sure they are on the
same network segment.

2. New construction

a. Open Sysmac Studio software and click "New Project".
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! Sysmac Studio (64bit)

=1 Project Properties

Project name XB6S
[@ Open Project

Author 29719
& Import...

Comment
Online

. Type =
6 Connect to Device YP! ‘Standard Project

Version Control
.= .
W, Version Control Explorer g Select Device

License Category ’Comroller

= License Bevc [nuz01

Version [1 »

Robot System
M Open in Emulation Mode Create

* Project name: Customize.

» Select device: "Device" selects the corresponding PLC model and "Version" selects the
corresponding PLC version number.

b. When you have finished entering the project properties, click Create.

c. Click "Controller -> Communications Setup” in the menu bar, select the method to be used every
time you connect to the controller when you are online, and enter "Remote IP Address Enter
"Remote IP Address" as shown in the following figure.

B Communications Setup = [} X
¥ Connection type
Select a method to connect with the Controller to use every time you go online.
@ Direct connection via Ethernet
@ Remote connection via USB
© Ethernet connection via a hub
@ Select one method from these options at every online connection.
M Direct connection via Ethernet
B Remote connection via USB
& Ethernet connection via a hub
¥ Remote IP Address
Specify the remote IP address.
USB Communications Test | Ethernet Communications Test
¥ Options
&% Confirm the serial ID when going online.
&% Check forced refreshing when going offline.
¥ Response Monitor Time
Set the Response Monitor Time in the communications with the Controller.(1-3600sec)
Please set a sufficiently large value when connecting to the Controller via multiple networks, such as VPN connection.
2 [
OK Cancel
d.

Click "Ethernet communication test", the system shows that the test is successful.
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3. Installation of XML files

a. Expand "Configurations and Setup” in the left navigation tree and double click on "EtherCAT".
Right-click "Master" and select "Display ESI Library" as shown in the following
figure.

1B xB6S - new_Controller_0 - Sysmac Studio (64bit) - & X

Multiview Explorer

0

‘new_c troller 0 v m
o Confguatons ond Seup |
= o
. : Do

Import Slave Settings and Insert New Slave

8 bogonming |

RE88D-1SANOZH-ECT Rew:

| 3 . T RB8D-15AN04H-ECT Rev:
Output e :

Clear All Settings R88D-15ANOBH-ECT Rev:

RE8D-1SAN10F-ECT Rew:1

RB8D-1SAN10H-ECT Rev:

[ompoyesitoay |

Export Configuration Information
Output to ENS File

Export All Couplers’ I/0 Allocations
Assign Drives to Axes

Safety Related PDOs Batch Setting

¢. Inthe pop-up "ESI Library" window, click "Install (File)", select the module's XML file path, click
"Yes". Click Yes to complete the installation, as shown in the following figure.
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Bl esi Library

Omron 3G3AX-MX2-ECT
Omron 3G3AX-RX2-ECT
Omron 3G3AX-RX-ECT
Omron CJTW-ECTxx

Omron EBNW-ECT

Omron E3X-ECT

Omron EJIN-HFUC-ECT
Omron FHV7x-x000¢

Omron FH-x00¢-xx

Omron FQ-MS512x-x-ECT
Omron FZM1-XXX-ECT
Omron GRT1-ECT Ver2 0
Omron GX-Analog 10
Omron GX-Digital 10
Omron GX-Digital 10-T
Omron GX-Encoder

Omron GX-10-Link

Omron GX-JC

Omron GX-JC06-H

Omron NX_Coupler

Omron NX-ECTxoox

Omron R88D-1SANO2H-ECT
Omron R88D-1SANO4H-ECT
Omron R88D-1SANOBH-ECT
Omron R88D-1SAN10F-ECT
Omron R88D-1SAN10H-ECT
Omron R88D-1SAN15F-ECT
Omron R88D-1SAN15H-ECT
Omron R88D-1SAN20F-ECT
Omron R88D-1SAN20H-ECT
Omron R88D-1SAN30F-ECT
Omron R88D-1SAN30H-ECT

Install (File) Install (Folder)

L +]
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The selected ESl files will be installed.
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4, Add Device

There are two ways to add devices: online scanning and offline adding, and this note introduces
offline adding as an example.
a. Inthe right side of the "Toolbox" column, click to expand all suppliers, select "Nanjing Solidot
Electronic Technology
Co.

B XB6S - new_Controller 0 - Sysmac Studio (64bit)

File Edit View Insert Project Controller Simulation Tools Window Help

|x a5 w alzss4cxumn s a

2]
Multiview Explorer

7| |Node AddressINetwork configuration | [Alrvendors
new_Controller 0 v

All vendors

1 Configurations and Setup De V'“e OMRON Corporation
Mo e ey [ Device name | : e
W _ Model name Master N Se;vo e
PU/Expansion Racks Product name  Master I Frequency Inverter

< 1/0 Map Number of SI... 0 = Digital |(§y
» 3 Controller Setup R ;g;‘)lli)ng L =" s "~
» & Motion Control Setup Transmission.... RS Input Keyword

¢« Cam Data Settings Reforanca Clin NOTeTiE : : M Show all versions
Total Cable L... 1000 m
= Task Settings Fail-soft Oper... [Fail-softc' v

# Data Trace Settings

> Event Settings

D NX-ECC202 Rev:1.2

pler Va2
Device name 1
> Set a name for the master. D NX-ECC203 Rev:1.7
ﬂ R88D-1SANO2H-ECT Rev:1.0

m R88D-1SANO4H-ECT Rev:1.0

Output ~ I x

ﬂ R88D-1SANO8BH-ECT Rev:1.0
El R88D-1SAN10F-ECT Rev:1.0

n R88D-1SAN10H-ECT Rev:1.0

Model name : NX-ECC201
L Product name : NX-ECC201 Ether
r Revision : 1.2
Vendor: OMRON Corporation
ﬂ Filter @ IC‘tr)]lln_menl : EtherCAT Coupler, Co

b. Click to select XB6S Series Fieldbus and double-click the XB6S-EC2002 Coupler Module to add a
slave device, as shown below.
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B XB6S - new_Controller_0 - Sysmac Studio (64bit) — O X

File Edit View Insert Project Controller Simulation Tools Window Help
[
]

.3

Multiview Explorer +| Toolbox

new_Controller 0 v J
b4 Configurations and Setup
e @
X

CIRSECNEREEY  Model name XB6S-EC2002
L= Node1 : XB6S-EC2002(E Productname  XB6S-EC2002...
» = CPU/Expansion Racks Revision 0x00000001
& 1/0 Map Node Address 1

- Enable/Disable...  |Enabled v
» @ Controller Setup Sarial Nibior 0x00000000 Input Keyword
» & Motion Control Setup M Show all versions
s 5 PDO Map Setti....
¢ Cam Data Settings
> Event Settings Enable Distribu... [Disabled (" v

® Task Settings Device name

4 Data Trace Settings Set a name for the slave.
v @ POUs
% Programs
v Program0
SectionQ

L® Functions Description Program Location
L® Function Blocks
» = Data
» B Tasks
Model name : XB6S-E(
L Product name : XB6S-|
r Revision : 0x00000001
Vendor : Nanjing Soli(
B Filter ) Comment : -

1D -
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¢. In the EtherCAT main page, select the XB6S-EC2002 coupler module you just added, and choose

"Edit Module Configuration”, as shown in the following figure.

B8 XB6S - new_Controller_0 - Sysmac Studio (64bit)

O X
File Edit View Insert Project Controller Simulation Tools Window Help
|t s e ERER

1
|
Multiview Explorer

M -
|Node Address|Network configuration
new_Controller 0 v

Toolbox
Master

Nanjing Sol
Master

 Ca—
M Co rations and Setup I ilbe All groups

[ [oee ] QESCERCTREENG PDO Map Settings sils
L= Node1 : XBES-EC2002(E

XBOS
Enable Distributed Clock
» = CPU/Expansion Racks

Shift Time Setting
= 1/0 Map Reference Clock

Disabled (FreeRun/SM) v
isabled
Exist
Setting
i Input Keyword
Pl ke Edit Setting Parameters 2 2k
» & Motion Control Setup

» 1 Controller Setup

Backup Parameter Settings Ml Show all versions
A bR Module Configuration 2 m e -
> Event Settings Edit Module Configuration
® Task Settings ~ Device name
a Trace Settings

Set a name for the slave.
.

Qutput

Model name : XB6S
L Product name : XB€
r Revision : 0x00000(
Vendor : Nanjing S

Comment
1o .

A Fitter

Position the cursor in the "Module Module", click on the module in the right toolbox module list,

and add I/0O modules one by one in the order of I/O module configuration. Note: The order and
model number must be consistent with the physical topology!

! XB6S - new_Controller 0 - Sysmac Studio (64bit)

] X
FEile Edit View Insert Project Il Simulation Tools Wind Help
|v @ 6@

Multiview Explorer

new_Controller 0 v Fosd Slot | Module

Node1 : XB6S-EC2002 (E001) Digital Output Terminals
XBESPLIOD (M) [ I T

It Analog Output Terminals

Devic :
- Analog Input Terminals
XB6S-PL2... i e

, Pulse 10 Terminals

T Productna... 2 Channel... 5 -
Function IO Terminals
L= 0 : XB6S-PL20D(N = Connected...

» = CPU/Expansion Racks

< 1/0 Map

0x7001:02.... Input Keyword
0x7001:03..
» 3 Controller Setup i

. @ XB6S-PTO4A
» @ Motion Control Setup

¥ < Node1 : XB65-EC200

.1 XB6S-PL20
& Cam Data Settings :
> Event Settings

-08. @ XB6S-PS20D
® Task Settings

S-PL20D
# Data Trace Settings -0B. Channel Encoder Interface
¥ Foganmng '
v i@ POUs
rograms
¥ = Program0
t Section0 =131

L® Functions g;gg:‘l:‘é
unction Blocks
» = Data

~Device name
» 1 Tasks

Model : XB6S-PL2
Set a name for the device.

Product name: 2 (

Vendor: Nanjing
B Filter
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5. Setting the node address

Click "Controller -> Online" in the menu bar to turn the controller to online status. Right-click the
master device, click and select "Write Slave Node Address”, as shown in the following figure.

a.

B XB6S - new Controller 0 - Sysmac Studio (64bit)
. File Edit View |Insert Project Controller Simulation Tools Window Help

Node Address|Network configuration

= ._ll Master

E001
m XB6S-EC2002 Revi

Expand All
» 2 Controller Setu =
o p_ Collapse All
# Motion Control Setup m

n Data Settings alcula i y 0 I
e T

: ' - - times

vice

Write Slave Node Address

Compare and Merge with Actual Network Configuration

v a POUs o
o Get Slave Serial Numbers

v Programs
¥ & Program0 C tting
Display Diagnosis/Statistics Information

Display Production Information
Display ESI Library
» i Tasks

B Filter

Qutput  Build
S —

b. Inthe Set Node Address window, click the value under Set Value, enter the node address, and click

Write to change the slave device node address, as shown in the following figure.
- o X

& Slave Node Address Writing

Present valuelSet valuelActual network configuration
= “ Master

m m I XB6S-EC2002 Rev:0x00000001

Update With Latest Actual Network Configuration

Node addresses are set for slaves.
When any value other than 0 is set to a slave whose node address can be set from hardware, the setting has priority. In other cases, the

addresses set here are applicable.
Cancel
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c. After writing, a re-power prompt will pop up, as shown in the following figure, click "Write", and
then follow the prompts to reboot the power from the device.

B slave Node Address Writing X

Node addresses are written to the slaves.

Write Cancel

B Slave Node Address Writing X

Writing node addresses to slaves was successfully completed.
Cycle the power supply to the slave to reflect the settings.

Clos

6. Download configuration to PLC

a. Click the button "Controller -> Transmit in (A) -> Transmit to Controller (T)" in the menu bar, as
shown in the following
figure.

!,“.lil_-‘:- 1ew_Controller_0 - Sy
| File Edit View Insert Project Controller Simulation Tools Window Help

Multiview Explorer

| Offline
new_Controller 0 v

Synchronize... Ctrl+M em na
To Controller..  Ctrl+T Master

o Master
B65-EC2002(E0 Mode From Controller... Ctrl+Shift+T s
S-PL20D(M1) Number of Slaves

Ctrl+Shift+W

9 xoqooy

Transfer... 3

ntroller Setup

Motion Control Setup

¢ Cam Data Settings

ograms

¥ &= Program0
ection0

L& Functions

L Function Blocks

» = Data

»m Tasks

A Filter

Stop Monitoring

Set/Reset

Forced Refreshing

MC Test Run

MC Monitor Table...

CNC Coordinate System Monitor Table
SD Memory Card...

Controller Clock...

Release Access Right...

Update CPU Unit Name...

Security

PDO Communications...
Transmission Delay Time

Reference Clock
Total Cable Length

Fail-soft Operation Sett...
Wait Time for Slave Sta...
PDO communications fi...

Revision Check Method

Serial Number Check M...

Device name

1
1000 us
Setting

Edit Settings
Not exist
1000 m
Fail-soft operation
30 H
2 times
Setting <= Actual device
No check

Set a name for the master.
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b. The configuration will be downloaded to the PLC, the transmission confirmation pop-up window
will appear, click "Execute”, and then click "Yes/OK" in the subsequent pop-up window, as shown
in the figure below, after the download is completed, you need to re-power up.

ﬂ XB6S - new

File Edit View Insert Project Controller Simulation Tools Wind Help

Multiview Explorer

new_Controller 0 v

Node‘l - XB6S-EC2002 1he following data will be transferred.

L 0: XB6S-PL20D(M1
» = CPU/Expansion Racks
< /0 Map
» 3 Controller Setup
» @& Motion Control Setup
¢ Cam Data Settings
> Event Settings
® Task Settings
# Data Trace Settings
N pogammng |
v @ POUs
¥ ® Programs
¥ 4 Program0
L& Section0
L® Functions
Function Blocks
» = Data

» 1 Tasks

H Filter

Output  Build

7. parameterization

- Programming

- Configurations and Setup

EtherCAT, CPU/Expansion Racks, I/0 M. ontroller Setup
Motion Control Setup, Cam Data-Sattin LR
Task Settings

Extracting Transfer Target..

POUs, Data, Library g

1%

Options

{
Il Clear the present values of variabl| =
2 Do not transfer the POU program Cancel insferred when this option is changed.
[Z] Do not transfer the following. (All \'L'e'rrr:"are‘n‘orer‘rsrerreu.y—‘
- CJ-series Special Unit parameters and EtherCAT slave backup parameters.
- Slave Terminal Unit operation settings and NX Unit application data.

£ Do not transfer the EtherNet/IP connection settings (i.e., tag data link settings).

Device name
Set a name for the master.

Edit Settings
Not exist
1000 m
Fail-soft operation
30 s
2 times
Setting <= Actual device
No check

a. Switch the configuration to offline state, edit the module configuration page in node 1, select
XB6S-PL20D module, click "Edit Initialization Parameters Setting Edit Setting Parameters”, as
shown in the following figure.
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B XB6S - new_Controller_0 - Sysmac Studio (64bit) = ] X

Multiview Explorer "ﬂ C ! 1 - XB 002 (EO.

‘ Y 1Posit| Slot Module
daac bl s, Node1 : XB6S-EC2002 (E001)
A4 Configurations and Setup

EtherCAT
v = Node1 : XB6S-EC2002(E001)

=

Terminals
uxfruui uuLpuL/c

Terminals 0x7001:24 Qutputs/E1
Terminals 0x6001:01 Inputs/EQ In.
Terminals 0x6001:02 Inputs/EO In.
Terminals 0x6001:03 Inputs/EO In...
0x6001:05 Inputs/E0 La.

e 0x6001:06 Inputs/EQ La.
Terminals 0x6001:09 Inputs/E1 In.
Terminals 0x6001:0A Inputs/E1 In
Terminals 0x6001:0B Inputs/E1 In.
Terminals 0x6001:0D Inputs/E1
0x6001:0E Inputs/E1

— 0x6001:11 Inputs/EO
Uizl 0x6001:12 Inputs/EO La
Terminals 0x6001:13 Inputs/EQ La...
Terminals 0x6001:14 Inputs/EO S...
Terminals 0x6001:15 Inputs/E1
T 0x6001:16 Inputs/E1 La...
0x6001:17 Inputs/E1 La.
0x6001:18 Inputs/E1

Edit PDO Map Settings

PU/Expansion Racks
< 1/0 Map

» 3 Controller Setup

Terminals

» &+ Motion Control Setup

& Cam Data Settings PR

= Event Settings

S22V ENOn s WwNa O

® Task Settings

e)

ata Trace Settings

B Pogommng |

&=

Terminals
Terminals
Terminals
Terminals
Terminals
Terminals
Terminals Setting Parameters
Terminals The setting parameters are edited.
Terminals
Terminals
H Filter 1#] Terminals

Output  Build
N

Note: If the PLC firmware version is too low, you need to use EC_ CoESDOWrite, EC_CoESDORead
instruction to write and read the SDO address.

b. Inthe XB6S-PL20D Parameter Setting page, you can see 23 configuration parameters, click on any
parameter to set the related configuration, as shown in the following
figure.

B Edit Setting Parameters - O X

: ABZ
0x2000:02 XB6S-PL20D Cor EO Filter Level Filter_Level 7
EO Count Ratio

0x2000:06 XB6S-PL20D Config/E0 Count Direction
EO Initial Value

0x2000:0A XB65-PL20D Config/E0 Compare Output Time CHO
0x2000:0B XB6S-PL20D Config/EO Compare Output Time CH1
0x2000:0C XB6S-PL20D Config/E1 Pulse Mode
0x2000:0D XB6S-PL20D Config/E1 Filter Level
0x2000:0E XB6S-PL20D Co
0x2000:0F XB6S-PL20D Cot
0x2000:10 XB6S-PL20D Config/E1 Count Resolution
2 /E1 Count Direction
0x2000:12 XB6S-PL20D Config/E1 Initial Value
/E1 Latch Mode
E1 Latch Edge
E1 Compare Output Time CHO
/E1 Compare Output Time CH1
ig/Power Off Storage

Move Down Remove

Return to Default

Help

Data type
Comment

etting Parameters are saved in the CPU Unit as a part of Ethe
Select Synchronize on the Toolbar to transfe

(0]¢ Cancel
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57

For example, to modify the encoder 0 ring count resolution parameter, you can click "EO Count

Resolution" to modify the parameter value, as shown in the figure below. After all the parameters

have been configured, you need to re-download the program to the PLC, and the PLC and module

need to be re-powered.

H Edit Setting Parameters

ltem name
0x2000:01 XB6S-PL20D Config/E0 Pulse Mode
0x2000:02 XB6S-PL20D Config/EO Filter Level
0x2000:03 XB6S-PL20D Config/E0 Count Ratio
0x2000:04 XB6S-PL20D Config/E0 Count Range

b om0 U
0x2000:06 XB6S-PL20D Config/E0 Count Directi
0x2000:07 XB6S-PL20D Config/E0 Initial Value
0x2000:08 XB6S-PL20D Config/E0 Latch Mode
0x2000:09 XB65-PL20D Config/EQ Latch Edge
0x2000:0A XB65-PL20D Config/EQ Compare Output Time CHO

: EO Compare Output Time CH1
0x2000:0C XB6S-PL20D Config/E1 Pulse Mode
0x2000:0D XB6S-PL20D Config/E1 Filter Level
0x2000:0E XB6S-PL20D Config/E1 Count Ratio
0x2000:0F XB6S-PL20D Config/E1 Count Range
0x2000:10 XB6S-PL20D Config/E1 Count Resolution
0x2000:11 XB6S-PL20D Config/E1 Count Direction

Move Up

~Help
Data type :UDINT
Valid range : 1 - 65535
Comment :-—-

Setting Parameters are saved in the CPU Unit as a part of EtherCAT se
Select Synchronize on the Toolbar to transfer.

Move Down Remove

Return to Default

OK Cancel Apply
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8. 1/0 Functions

a.

Double-click "I/O Mapping" in the left navigation tree to see the mapping table of the modules in

the topology, so that you can monitor the input and output values of the channels, as shown in the

figure
below.

o

Multiview Explorer

new_Controller_0 T‘
A4 Configurations and Setup |1 Node1

v & EtherCAT
v < Node1 : XB6S-EC2002(E
L= 0: XB6S-PL20D(MT)
CPU/

"~ [sloto

pansion Racks

v @ Controller Setup
L@ Operation Settings
L Built-in EtherNet/IP Port |
¥ & Motion Control Setup =
L4 Axis Settings
% Axes Group Settings
¢ Cam Data Settings
> Event Settings
* Task Settings

4 Data Trace Settings

H Filter

Description

EtherCAT Network Configuration
¥ * XB6S-EC2002

Outputs_CouplerCtrl_F200_01
Inputs_CouplerState_F100_01

Outputs_E0 Enable_7001_01

Outputs_EQ Z Phase Clear Enable_7001_02
Outputs_E0 Count Clear_7001_03

Outputs_EQ Compare Output CHO Enabl 7001_04
Outputs_E0 Compare Output CH1 Enabl_7001_05
Outputs_EO0 Compare Output CHO c_7001_06
Outputs_EQ Compare Output CH1 c_7001_07
Outputs_E0 Compare Output CHO Mode_7001_08
Outputs_E0 Compare Output CH1 Mode_7001_09
Outputs_E0 Output CHO (Compare)_7001_0A
Qutputs_EQ Output CH1 (Compare) 7001 0B
Outputs_EQ Output CH2 7001 _0C

Outputs_E0 Output CH3_7001_0D

Qutputs_EQ Latch CHO Enable_7001_0E
Outputs_EO Latch CH1 Enable 7001 _OF
Outputs_E1 Enable_7001_11

Outputs_E1 Z Phase Clear Enable_7001_12
Outputs_E1 Count Clear_7001_13

Outputs_E1 Compare Output CHO Enabl_7001_14
Outouts E1 Compare Output CH1 Enabl 7001 15

ned decimal

EEEEEEEEEEEEEEEEEEEED

| R/W | Data T

J

SNJe)S 19JJ0NUO
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R
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o
>
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o
=
P
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m

ki
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B
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BOOL

~ Bit order
o MSB-LSB @ LSB-MSB

X0q|00 )

2

ﬂ XB6S - new_Controller_0 - Sysmac Studio (64bit)

lation

[Eile Edit View Insert Project Controller Si

Tools  Wind

d G T

Multiview Explorer

‘newC ntroller 0 v
Ad Configurations and Setup

v & EtherCAT
¥ = Node1 : XB6S-EC2002(E
L1 0: XB6S-PL20D(M1)
» = CPU/Expansion Racks
-~
v 3 Controller Setup
LM Operation Settings
La7 Built-in EtherNet/IP Port |
v @ Motion Control Setup
L& Axis Settings
Axes Group Settings
¢ Cam Data Settings
> Event Settings
® Task Settings
Data Trace Settings

B rogamming |

Port
Outputs_E1 Latch CH1 Enable_7001_1F
Outputs_EO0 Compare Value CHO_7001_21
Outputs_EQ Compare Value CH1_7001_22
Outputs_E1 Compare Value CHO_7001_23
Outputs_E1 Compare Value CH1_7001_24
Inputs_EQ Input CHO (Latch) 6001_01
Inputs_EQ Input CH1 (Latch) 6001
Inputs_EO Input CH2_6001_03
Inputs_EQ Latched Flag CHO 6001_05
Inputs_EO Latched Flag CH1_6001_06
Inputs_E1 Input CHO (Latch)_6001_09
Inputs_E1 Input CH1 (Latch)_6001_0A
Inputs_E1 Input CH2_6001_0B
Inputs_E1 Latched Flag CHO_6001_0D
Inputs_E1 Latched Flag CH1_6001_0OE
Inputs_EQ Count Value_6001_11
Inputs_EO Latch Value CHO_6001_12
Inputs_EQ Latch Value CH1_6001_13
Inputs_EQ Speed 6001_14
Inputs_E1 Count Value_6001_15
Inputs_E1 Latch Value CHO_6001_16
Inputs_E1 Latch Value CH1_6001_17
Inputs_E1 Speed_6001_18

» & CPU/Expansion Racks

Monitor type

Y Filter
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© Data type @ Binary @ Hex @ Signed decimal @ Unsigned decimal
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BOOL
UDINT
UDINT
UDINT
UDINT
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
UDINT
UDINT
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UDINT
UDINT
UDINT
DINT

~ Bit order
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Examples of Module Functions

¢ Encoder 0 input AB orthogonal pulses, 40,000 pulses, encoder 0 probe input channel 0 for
latching
a. Configure the configuration parameters as shown below.

a) The Encoder 0 Pulse Mode is set to AB orthogonal Pulse Mode, i.e., EO Pulse Mode is set to
0:ABZ;

b) The Encoder 0 Count Ratio is set to 4x, i.e. EO Count Ratio is set to MUL 4;

¢) The Encoder 0 Count Range is set to 0~Ring Count Resolution x Count Multiple-1, i.e., EO Count
Range is set to 1: Resolution x Multiple;

d) Encoder 0 Ring Count Resolution is set to 20000, i.e. EO Count Resolution is set to 20000;

e) The Encoder 0 Count Direction is set to Forward Count, i.e. EO Count Direction is set to 0:
Forward;

f)  The Encoder 0 Count Initial Value is set to 0, i.e., EO Initial Value is set to 0;

g) Encoder 0 Probe Mode is set to Channel 0 Single, Channel 1 Single, i.e. EO Latch Mode is set to O:
CHO Single, CH1 Single;

h) Encoder 0 Probe Trigger Edge is set to Channel 0 Rising Edge, Channel 1 Rising Edge, i.e., EO
Latch Edge is set to 0: CHO Raising, CH1
Raising.
B tdit Setting Parameters - m| X

ltem name
0x2000:01 XB65-PL20D Config/EQ Pulse Mode |0: ABZ
0x2000:02 XB65-PL20D Config/EQ Filter Level | 7: Filter_Level 7
0x2000:03 XB65-PL20D Config/EQ Count Ratio 4: MUL 4

g/
0x2000:08 XB65-PL20D Config/EQ Latch Mode 0: CHO Single, CH1 Single
0x2000:09 XB6S-PL20D Config/EQ Latch Edge 0: CHO Raising, CH1 Raising
0x2000:0A XB6S-PL20D Config/E0 Compare Output Time CHO 10
0x2000:0B XB65-PL20D Config/EQ Compare Qutput Time CH1 10
0x2000:0C XB65-PL20D Config/E1 Pulse Mode [0: ABZ

0x2000:0D XB6S-PL20D Config/E1 Filter Level 7: Filter Level 7 v

Move Up Move Down Add Remove

Return to Default
Help

Data type : —
Comment : -—-

This Setting Parameters are saved in the CPU Unit as a part of EtherCAT setting.
Select Synchronize on the Toolbar to transfer.

Cancel Apply
After all the parameters are configured, the program needs to be re-downloaded to the
PLC, and the PLC and the module need to be re-powered.
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b. Set the encoder 0 count enable and the encoder 0 probe input channel 0 latch enable as shown

below.

a)
b)
1.

Downstream data EO Enable is set to 1;
Downstream Data EO Latch CHO Enable is set to

B XB6S - new_Controller 0 - Sysmac Studio (64bit)

therCAT

¥ = Node1 : XB6S-EC2002(E |

L 0 : XB6S-PL20D(M1)

Controller Setup

LB Operation Settings

Léf Built-in EtherNet/IP Port |

v & Motion Control Setup
L Axis Settings
L% Axes Group Settings
& Cam Data Settings
> Event Settings
= Task Settings

4 Data Trace Settings

8 Fiogmming |

H Filter

Port
¥ & EtherCAT Network Configuration
v ™ XB6S-EC2002
Outputs_CouplerCtrl_F200_01
Inputs_CouplerState F100 01

Outputs_EO Enable

Outputs_E0 Z Phase Clear Enable_7001_02
Outputs_E0Q Count Clear_7001_03

Outputs_E0 Compare Output CHO Enabl_7001_04
Outputs_EO Compare Output CH1 Enabl_7001_05
Outputs_E0 Compare Output CHO Direc_7001_06
Outputs_E0 Compare Output CH1 Direc_7001_07
Qutputs_E0 Compare Output CHO Mode_7001_08
Outputs_E0 Compare Output CH1 Mode_7001_09
Outputs_E0 Output CHO (Compare)_7001_0A
Outputs_EQ Output CH1 (Compare)_7001_0B
Outputs_E0 Output CH2_7001_0C

Outputs_E0 Output CH3 7001_0D

Outputs_E0 Latch CHO Enable_7001_0E
Qutputs_EQ Latch CH1 Enable 7001_0F
Outputs_E1 Enable 7001_11

Outputs_E1 Z Phase Clear Enable_7001_12
Outputs_E1 Count Clear_7001_13

Outputs_E1 Compare Output CHO Enabl_7001_14
Outputs_E1 Compare Output CH1 Enabl_7001_15

Description

L

igned decimal

w

=

A
w
w
w
w
w
w
w
w
w
w
w
w
w
w
w
w
w
w
w

| RAW | Data Type | Value |

UINT
UINT

Variable

Oi

~ Bit order |
o MSB-LSB @ LSB-MSB

¢. Encoder 0 starts to input 40000 pulses, after the pulse counting is completed, encoder 0 probe

input channel 0 inputs a valid signal, encoder 0 counts the value of 40000, probe input channel 0

latches the value of 40000, and the encoder probe input channel 0 latches the value of the

completion flag bit value reversed once to 1, as shown in the following figure.

60
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6 Operation

ﬂ XB6S - new_Controller_0 - Sysmac Studio (64bit)

Multiview Explorer

‘ new_Controller 0 v ‘

EtherCAT

¥ <1 Node1 : XB6S-EC2002(E
L1 0: XB6S-PL20D(M1)

CPU/Expansion Racks

v 3 Controller Setup

L@ Operation Settings

¢ Built-in EtherNet/IP Port |

v @ Motion Control Setup
L# Axis Settings
L% Axes Group Settings
& Cam Data Settings
* Event Settings
® Task Settings

1 Data Trace Settings

R Progamming |

B Filter
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 Eile Edit View Insert Project Controller Simulation Tools Window Help

Port

Outputs_E1 Latch CH1 Enable_7001_1F
Outputs_EO Compare Value CHO_7001_21
Outputs_EQ Compare Value CH1_7001_22
Outputs_E1 Compare Value CHO 7001_23
Outputs_E1 Compare Value CH1_7001_24
Inputs_EO Input CHO (Latch)_6001_01
Inputs_EO Input CH1 (Latch) 6001_02
Inputs_EO Input CH2_6001_03
Inputs_EQ Latched Flag CHO_6001_05
Inputs_EO Latched Flag CH1_6001_06
Inputs_E1 Input CHO (Latch) 6001_09
Inputs_E1 Input CH1 (Latch)_6001_0A
Inputs_E1 Input CH2_6001_0B
Inputs_E1 Latched Flag CHO_6001_0D
Inputs_E1 Latched Flag CH1_6001_OE
Inputs_EQ Count Value_6001_11
Inputs_EQ Latch Value CHO_6001_12
Inputs_EO Latch Value CH1_6001_13
Inputs_EQ Speed_6001_14
Inputs_E1 Count Value_6001_15
Inputs_E1 Latch Value CHO_6001_16
Inputs_E1 Latch Value CH1_6001_17
Inputs_E1 Speed_6001_18

» & CPU/Expansion Racks

Monitor type
© Datatype @ Binary @ Hex @ Signed decimal @ Unsigned decimal

scription

| R/W | Data Ty

AP IDIRPAIRPRARPPANIPIIRPRIPIZETSSSS

BOOL
UDINT
UDINT
UDINT
UDINT
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
UDINT
UDINT
UDINT
DINT
UDINT
UDINT
UDINT
DINT

~ Bit order
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¢ Encoder 0 inputs directional pulses, 40,000 pulses, encoder 0 compare output channel 0 for
compare outputs
a. Configure the configuration parameters as shown below.

a) The Encoder 0 Pulse Mode is set to Direction Pulse Mode, i.e. EO Pulse Mode is set to 1: Pul+Dir;

b) The Encoder 0 Count Range is set to 0~2732-1, i.e., the EO Count Range is set to 0:2"32;

¢) The Encoder 0 Count Direction is set to Forward Count, i.e. EO Count Direction is set to O:
Forward;

d) The Encoder 0 Count Initial Value is set to 0, i.e., EO Initial Value is set to 0;

e) The Encoder 0 Compare Output Channel O pulse time is set to 10s, i.e. EO0 Compare Output Time
CHO is set to 10000.

B tdit Setting Parameters - O X

Iltem name
0x2000:01 XB6S-PL20D Config/E0 Pulse Mode 1: Pul+Dir
0x2000:02 XB65-PL20D Config/EO Filter Level 7: Filter_Level 7
0x2000:03 XB65-PL20D Config/E0 Count Ratio 1: MUL_1
0x2000:04 XB65-PL20D Config/E0 Count Range 0: 2432
0x2000:05 XB6S-PL20D Config/E0 Count Resolution
0x2000:06 XB65-PL20D Config/EQ Count Direction 0: Forward
0x2000:07 XB65-PL20D Config/EQ Initial Value
0x2000:08 XB65-PL20D Config/EQ Latch Mode 0: CHO Single, CH1 Single
0x2000:09 XB65-PL20D Config/EO Latch Edg: |0: CHO Raising, CH1 Raising
0 ):0A
0x2000:0B XB6S-PL20D Config/E0 Compare Output Time CH1
0x2000:0C XB6S-PL20D Config/E1 Pulse Mode
0x2000:0D XB65-PL20D Config/E1 Filter Level 3 e v

v
v

Move Up Move Down Remove
Return to Default

~Help

Data type :UDINT
Valid range : 1 - 65535
Comment :--—-

This Setting Parameters are saved in the CPU Unit as a part of EtherCAT setting.
Select Synchronize on the Toolbar to transfer.

OK Cancel Apply

After all parameters are configured, the program needs to be re-downloaded to the PLC,
and the PLC and module need to be re-powered.
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b. Set the encoder 0 count enable, and the encoder 0 compare output channel 0 sets the compare
set value, compare direction, and compare mode and enables them as shown below.
a) Downstream data EO Enable is set to 1;
b) Downstream data EO Compare Value CHO is set to 1000;
c¢) Downstream Data EO Compare Output CHO Direction is set to 1 Incremental Compare;
d) Downstream Data EO Compare Output CHO Mode is set to 1 Repeat Trigger;
e) Downstream Data EO Compare Output CHO Enable is set to 1 to enable.

B XB6S - new Controller 0 - Sysmac Studio (64bit) - m] X

L] ]

Multiview Explorer

R/W | Data
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ar Enable_7001_12

Outputs E1 Count Clear_7001_ BOOL
Outputs_E BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
) ; BOOL
Outputs E1 Output CH1 (Compare)_7001_18B BOOL
Outputs_E1 Output CH2_7001_ BOOL
 E1 Output CH3 7001 1D BOOL
BOOL
BOOL
UDINT
UDINT
UDINT
UDINT

ol I B
ElEIEE
clelclc
] lal ) ln
| | )

& Cam [

nt Setting

=
B
2
lnl
|

)
p-d
=i
n
m

=] I o
B
-4
lnl
|

B @ LSB-MSB

v Bit order
oW

H Filter

63 Copyright © Nanjing Solidot Electronic Technology Co., Ltd. 2024



XB6S-PL20D Differential Incremental Encoder Counter Module User's Manual

6 Operation

64

Encoder 0 starts to input 40000 pulses, the count value is up from 0, when it reaches 1000 (to meet

the comparison set value and direction), the compare output channel O state is reversed, from the

original low level output to high level output, the pulse output time is 10s, the channel indicator

will be always lit for 10s. after the counting is completed, the count value of encoder 0 is 40000, as

shown in the figure
below.

ﬂ XB6S - new_Controller_0 - Sysmac Studio (64bit)

Multiview Explorer

‘ new_Controller 0 v ‘

A Configurations and Setup

EtherCAT
¥ <1 Node1 : XB6S-EC2002(E
L1 0: XB6S-PL20D(M1)
» = CPU/Expansion Racks

v 3 Controller Setup
LM Operation Settings
<& Built-in EtherNet/IP Port |
v @ Motion Control Setup
L# Axis Settings
L% Axes Group Settings
& Cam Data Settings
* Event Settings
® Task Settings
4 Data Trace Settings

R Progamming |

Project  Controller  Simulation Tools Window Help

Port
Outputs_E1 Latch CH1 Enable_7001_1F
Outputs_EO Compare Value CHO_7001_21
Outputs_EQ Compare Value CH1_7001_22
Outputs_E1 Compare Value CHO 7001_23
Outputs_E1 Compare Value CH1_7001_24
Inputs_EO Input CHO (Latch)_6001_01
Inputs_EO Input CH1 (Latch) 6001_02
Inputs_EO Input CH2_6001_03
Inputs_EQ Latched Flag CHO_6001_05
Inputs_EO Latched Flag CH1_6001_06
Inputs_E1 Input CHO (Latch) 6001_09
Inputs_E1 Input CH1 (Latch)_6001_0A
Inputs_E1 Input CH2_6001_0B
Inputs_E1 Latched Flag CHO_6001_0D
Inputs_E1 Latched Flag CH1_6001_OE
Inputs_EQ Count Value_6001_11
Inputs_EQ Latch Value CHO_6001_12
Inputs_EO Latch Value CH1_6001_13
Inputs_EQ Speed_6001_14
Inputs_E1 Count Value_6001_15
Inputs_E1 Latch Value CHO_6001_16
Inputs_E1 Latch Value CH1_6001_17
Inputs_E1 Speed_6001_18

» & CPU/Expansion Racks

Monitor type

B Filter
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# | © Datatype @ Binary @ Hex @ Signed decimal @ Unsigned decimal

scription

| R/W | Data Ty

AP IDIRPAIRPRARPPANIPIIRPRIPIZETSSSS

BOOL
UDINT
UDINT
UDINT
UDINT
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
UDINT
UDINT
UDINT
DINT
UDINT
UDINT
UDINT
DINT

~ Bit order y
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