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1 Product overview

1.1 Product profile

XB 6-P20D for XB6 series encoder counting module, using the X-bus bottom bus, bus module supports
two orthogonal encoder signal input, ring count, Z phase reset, four latch channel can be any collocation, fit
the company XB 6 series coupler module, module small space, high real-time, for user high speed data
acquisition, optimize system configuration, simplify the field wiring, improve system reliability provides

various options.

1.2 product features

® binary channels
Two-channel encoders are supported.
° Linear counts
Support for a 32-bit linear count of 0~4294967295.
° Count the fold rate
Supportfor4d x /2 x/ 1 x count.
° Hardware lock storage
Four latch channels can be configured arbitrarily.
[ Z phase zero
Automatic empty count value at a specific pulse.
® small volume
Compact structure, small space occupancy.
® fast speed
Based on the high-performance communication chip, parallel interface, fast speed.
° Easy diagnosis
Innovative channel indicator light design, close to the channel, clear at a glance, convenient
detection and maintenance.
° Easy configuration
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The configuration, simple configuration, support PROFINET main station, EtherCAT main station,
Ether N et / IP main station and other major mainstream main stations.
® Easy to install

DIN 35 mm Standard guide rail installation

Using shrapnel type wiring terminal, wiring is convenient and fast.
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2 Product Parameter

2.1 General parameters

interface parameters

product model XB6-P20D

bus protocol X-b us

Process data volume: Downlink | 12 Bytes

Process data volume: uplink 20 Bytes

figure IO Input: 4 Ch , PNP/NPN Output: 4 Ch , PNP
refresh rate 1ms

technical parameter

Encoder input 2 channel

Encoder signal orthogonal

count rate <500 kHz

Z phase zero support

Hardware lock-in function Latch signal is configurable
Compare output functions Unsupported for the time being
Counting fold rate setting 4x/2x/1x(default 4 x)
Resolution Settings Support, 0~65535 (default 0)
Ring count Supported, 0 to resolution count fold-1
Linear counts Support, 0~4294967295

Count the initial value setting support

Hardware filtering Support, 0~15 (default 7)
Count range selection Support, 0~4294967295
counting in reverse support

outline dimension 106x73x25.7mm

weight 100g

mode of connection Screw-free quick plug in

way to install 35mm guide rail installation
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3 Panel

3.1 modular architecture

Name of the product parts
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3 Panel

3.2 Indicator light function

name characteristic | pigment | state state description
Often )
. The power supply is normal
. bright
power light P green -
. The product is not powered on or the
extinct .
power supply is abnormal
Often ) )
. The system is running normally
bright
Communication . The module is connected and the X-bus
Lo . R green Slim 1Hz . .
indicator light system is ready for interact
. Device was not powered, X-bus did not
extinct . .
interact with data or abnormal
Encoder to Often
. A +/A- ) The encoder has enabled
input the AB bright
Lo green
phase indicator ) )
iaht B +/B- extinct The encoder is not able to make
19
Encoder input Z Often The encoder Z-phase reset function is
phase indicator bright enabled
. Z+/Z- green —
light i The encoder Z-phase reset function is not
extinct
enabled
Often ) .
Input the . The channel has a signal input
bright
channel 10~13 green -
o . . The channel has no input or abnormal
indicator light extinct . .
signal input
Often .
. The channel has a signal output
Output channel bright
o . 00~03 green -
indicator light . Channel has no output or abnormal signal
extinct
output
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Installation and disassembly

4.1 outline dimension

Outline specification (in mm)
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4.2 Installation guide

Installation \ Removal considerations

° Ensure that the cabinet has good ventilation measures (such as the cabinet with exhaust fans).
[ Do not install this equipment next to or above the equipment that may cause overheating.

° Be sure to install the module vertically and maintain the surrounding air circulation (at least 50mm
of air circulation space above and below the module).

After the module is installed, always install the guide rail fittings at both ends to secure the module.
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The disassembly must be done when the power supply is cut off.

Minimum clearance (50mm)
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4.3 Install the disassembly step

Assembly and removal of the module

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

steps 2. Install the coupler and the required | / O module on the right side of the
power supply module.

3. After installing all the required | / O modules, install the end cover to
complete the assembly of the module.

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

Module disassembly | 1. Release the guide rail attachment parts at both ends of the module.

step 2. Use a one-word screwdriver to pry open the module buckle.

3. Pull out the disassembled module.

4.4 Schematic diagram of installation

Power supply module installation step

Vertical align the rail of the power module as
shown in Figure @ on the left.

As shown in the @ on the left, press the power
module and hear the "click" sound, the module
is installed in place.
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Installation of the coupler module step

Aign the left slot of the coupler module to the
right side of the power module as shown in
Figure ® on the left.

Press hard, the coupler module, hear the "click”
sound, the module is installed in place.

The 1 / O module installation step

Follow the steps of installing the coupler
module in the previous step, and install the
required | / O modules one by one, as shown
in Figure @ and Figure ® on the left.
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End cover with step

Install the end cover on the right side of
the last module, as shown in the left
figure ®. Please refer to the installation

method of the coupler module.

®
step

Install and lock the left side of the coupler as
shown in the @ on the left.

Install the guide rail attachment on the right
side of the end cover, first push the guide rail
attachment to the coupler to ensure that the
modaule is installed and lock the guide rail
attachment with a screwdriver, as shown in the

left figure ®.

dismantle step
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of the module with a screwdriver

and remove it to one side to

ensure that there is a gap
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Insert the word flat head
into the buckle of the
module to be removed
and force in the direction
of the lateral module
(hear noise) as shown in
the and @) on the
left.

Note: Each module has a

buckle on each level,
and they all operate
according to this
method.

Follow the installation module and remove the

module as shown in the @ on the left.
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5 wiring

5.1 hookup
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5 wiring

®  For the safety of people and equipment, it is recommended to disconnect the power supply during

wiring operation.

5.2 Terminal terminal termination definition

CHO
Terminal Terminal explain Terminal Terminal explain
serial identification serial identification
number number
1 A Encoder A trust 9 A Encoder A credit
number input + number output-
2 B Encoder B trust 10 B Encoder B credit
number input + number output-
3 - Encoder Z credit 11 7. Encoder Z credit
number input + number output-
4 sy The 5V encoder 12 oV The OV encoder power
power supply supply
5 " Numeric quantity 13 cl Input the channel
input channel 0 common end
6 1 Digit quantity input 14 I Input the channel
channel 1 common end
7 00 Digital quantity 15 NC Empty terminal
output channel 0
8 01 Digital quantity 16 NC Empty terminal
output channel 1
CH1
Terminal Terminal explain Terminal Terminal explain
serial identification serial identification
number number
1 As Encoder A trust 11 A Encoder A credit
number input + number output-
2 B Encoder B trust 12 B Encoder B credit
number input + number output-
3 - Encoder Z credit 13 7. Encoder Z credit
number input + number output-
4 sy The 5V encoder 14 oV The 0V encoder power
power supply supply
5 D Digital quantity input 15 al Input the channel
channel 2 common end
6 3 Digital quantity input 16 al Input the channel
channel 3 common end
13 1 Copyright © Nanjing Solidot Electronic Technology Co., LTD. 2023
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7 Digital tit 17 Empty terminal
o2 gital quantity NC mpty termina
output channel 2
8 Digital quantit 18 Empty terminal
03 gital quantity NC pty termi
output channel 3
+ 24V 19 + 24V
10 - ov 20 - ov
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6 Make use of

6 Make use of

6.1 process data

Upink data 20Bytes
BITARR Var Name Var Content D atatype | Access | Length
. Encoder 1: The probe B OOL 1b
0 LatchO Valid ) . . RO
input is valid
. Encoder 2: The probe B OOL RO 1b
1 Latch1 Valid . . )
input is valid
. Encoder 1: Initial value B OOL RO 1b
2 SetCounter0 Finished o
- setting is complete
o Encoder 2: Initial value B OOL RO 1b
3 SetCounter1 Finished o
- setting is complete
. Encoder 1: compare B OOL RO 1b
4 Compare0 valid .
output valid
. Encoder 2: compare the B OOL RO 1b
5 Compare1_valid . .
- output is valid
) Encoder 1: Count B OOL RO 1b
6 CounterDir0 o
direction
) Encoder 2: Count B OOL RO 1b
7 CounterDir1 . .
direction
) Encoder 1: times rate B OOL RO 1b
8 Mutiple O error
error
. Encoder 2: times rate B OOL RO 1b
9 Mutiple1 error
error
Encoder 1: wrong B OOL RO 1b
10 FrequencyO error
frequency
Encoder 2: wrong B OOL RO 1b
11 Frequency error
frequency
15 1 Copyright © Nanjing Solidot Electronic Technology Co., LTD. 2023
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6 Make use of

12~15 Reserved obligate B OOL RO 1b
16 Counter Value0 Encoder 1: Count value UDINT RO 4B
17 Counter Value1 Encoder 2: Count value UDINT RO 4B
18 Latch ValueO Encoder 1: Latch value UDINT RO 4B
19 Latch Value1 Encoder 2: Latch value UDINT RO 4B
20 DI Quantity input BOOL RO 2B

16
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6 Make use of

Downlink data is 12B yte s
A
BITARR Var Name Var Content D atatype Length
ccess
Encoder 1: Latch is B OOL RW
0 LatchO_Enable 1b
- enabled
Encoder 2: Latch is B OOL RW 1b
1 Latch1 _Enable
- enabled
Encoder 1: Z phase B OOL RW 1b
2 Z Phase0_Enable
- zero-enabled
Encoder 2: Z phase zero B OOL RW 1b
3 Z Phasel_Enable
- enabled
Encoder 1: Compare B OOL RW 1b
4 Compare0 Enable
- output enable
Encoder 2: Compare B OOL RW 1b
5 Compare1_Enable .
- the output to enable it
. Encoder 1: counting B OOL RW 1b
6 Counter0ODir_Inv L
- direction reversal
. Encoder 2: counting B OOL RW 1b
7 Counter1Dir_Inv L
- direction reversal
Encoder 1: Encoder B OOL RW 1b
8 ENC_Enable0
- enables
Encoder 2: Encoder B OOL RW 1b
9 ENC_Enable1
- enables
Encoder 1: power B OOL RW 1b
10 POWER LOSS HOLDO ENABLE
- - - power enabled
Encoder 2: drop power B OOL RW 1b
11 POWER LOSS HOLD1 ENABLE .
- - - saving enabled
12 CLEAR VALUEO Encoder 1: count zero B OOL RW 1b
13 CLEAR VALUE1 Encoder 2: zero zero B OOL RW 1b
10~15 Reserved obligate B OOL RW 1b
Encoder 1: Initial value UDINT RW
16 Set Counter0 Value ] 4B
setting
Encoder 2: Initial value UDINT RW
17 Set Counter 1 Value ] 4B
setting
Digital quantity output BOOL
18 DO gital qUantty ot RW | 2B
/ PNP
17 1 Copyright © Nanjing Solidot Electronic Technology Co., LTD. 2023
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6 Make use of

data specification:

name description span meaning
0 Encoder invalid latch, L atchVal
. Latch signal active bit of the invalid content
Latch Valid ; -
encoder!" : Encoder valid latch, L atchVal
content valid
0 Encoder initialization value setting
SetCounter The encoder initialization is invalid / not set
Finished value sets the valid value : The encoder initialization value
setting is valid
Encoder not enabled to compare
. The encoder compares the 0 .
Compare valid e output / no valid output
output of the valid bits™ -
1 The encoder has a valid output
) o 0 corotation
CounterDir Encoder count direction
1 reversal
. Encoder multiplier set 0 Encoder multiplier setting is correct
Mutiple error ] -
errort" 1 Encoder multiplier set error
Encoder frequency setting is
Encoder frequency set 0
Frequency error . correct
error!]
1 Encoder frequency set error
» Capture and save the count value
C ounter Value Coder gauge values [0~2°°-1] .
at some time.
» Capture and save the latch count
L atch Value Encoder latch count value [0~2°°-1] .
value at some time.
When the corresponding 0 Invalid input signal
D channel input signal is valid,
the position 1 is 0 when the | 1 The input signal is valid
input is invalid.
Latch Enable The latch function of the 0 forbidden
encoder enables the 1 start using
Z Phase Enable The Encoder Z-phase 0 forbidden
function is enabled 1 start using
Compare Enable Encoder comparison output | O forbidden
enables 1 start using
Counter Dir_Inv The encoder counts in the 0 forward direction
reverse direction and 1 opposite direction
enables it
ENC Enable Encoder count enables 0 cease
1 firing
POWER_LOSS HOL | The power is saved to enable | 0 forbidden
D _ENABLE 1 start using
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6 Make use of

channel output signal is
valid, the position 1 is zero

when the output is invalid.

CLEAR VALUE Calculate the value of zero 0 forbidden
1 start using
Set Counter Value The encoder count value Set the initial value, and after
sets the initialization value [0~2%2-1] | starting the count, start the count
from the initialization value
DO When the corresponding 0 The output signal is invalid

The output signal is valid

Note [1]: The encoder probe input effective mark Latch Valid, the encoder initial value setting completion

mark SetCounter Finished, the encoder compares the output effective mark Compare valid, the encoder,

the ratio error mark Mutiple error, the encoder, the frequency error mark Frequency error function is not

supported.

19
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6.2 Configuration parameter definition

Configuration parameter 72 Byte
BITARR Var Name Var Content D atatype A ccess | Length
0 Encoder1 Resolution Encoder 1 resolution UDINT RW 2B
1 Encoder2 Resolution Encoder 2 resolution UDINT RW 2B
2 Encoder1 Filter Encoder 1 filter UDINT RW 2B
3 Encoder? Filter Encoder 2 filter UDINT RW 2B
4 Encoder1 Count Multiples Encoder 1 count UDINT R W 2B
multiplier
5 Encoder2 Count Multiples Encoder 2 count UDINT R W 2B
multiplier
6 Encoder1 Count Range Encoder 1 count UDINT R W 2B
range
; Encoder2 Count Range Encoder 2 count UDINT R W 2B
range
Encoder1 Latch Signal Encoder 1 latch signal UDINT RW 2B
Encoder2 Latch Signal Encoder 2 latch signal UDINT RW 2B
20 1 Copyright © Nanjing Solidot Electronic Technology Co., LTD. 2023
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data specification:

This parameter can achieve the
) Encoder 1 )
Encoder1 Resolution ] 0 0~65535 maximum (0~65535 * 4) range
resolution )
ring count
This parameter can achieve the
) Encoder 2 )
Encoder2 Resolution ] 0 0~65535 maximum (0~65535 * 4) range
resolution )
ring count
. Encoder 1 This parameter can set the
Encoder1 Filter ] 7 0~15 )
filter encoder filter parameter
. Encoder 2 This parameter can set the
Encoder2 Filter ] 7 0~15 )
filter encoder filter parameter
Encoder 1 This parameter achieves 4 /2 /1
Encoder1 Count Multiples | count 4 1~4 fold count with default 4 fold
multiplier count
Encoder 2 This parameter achieves4 /2 /1
Encoder2 Count Multiples | count 4 1~4 fold count with default 4 fold
multiplier count
0 Counting range: 0~4294967295
Encoder 1
Encoder1 Count Range 0 counter range:
count range 1 )
-2147483648~+21474836487"
0 Counting range: 0~4294967295
Encoder 2
Encoder2 Count Range 0
count range 1 counter range:
-2147483648~ +21474836487"
: | 0 multiplexes the latch trigger
channel of the encoder 1
5 | 1 multiplexes the latch trigger
. Encoder 1 channel of the encoder 1
Encoder1 Latch Signal . 0 - -
latch signal 4 | 2 multiplexes the latch trigger
channel of the encoder 1
8 | 3 multiplexes the latch trigger
channel of the encoder 1
. Encoder 2 | 0 multiplexes the latch trigger
Encoder2 Latch Signal . 0 1
latch signal channel of the encoder 2

21 1 Copyright © Nanjing Solidot Electronic Technology Co., LTD. 2023
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5 I 1 multiplexes the latch trigger
channel of the encoder 2

4 | 2 multiplexes the latch trigger
channel of the encoder 2

8 | 3 multiplexes the latch trigger
channel of the encoder 2

Note [2]: Coder count range Encoder Count Range temporarily does not support count
range-2147483648~ + 21474836487.
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6.3 Use the case

*

23

tally function

ENC _ Enablex (x: 0-1 represents the encoder channel, the same below) is set to 1, start the encoder
count, under the default parameters, the module is in
[0,4294967295] counting in range, with the counting value being feedback in Counter Valuex in
ascending data, and counting direction in Count er Dirx.
Note: In the initial use, note the A / B wiring sequence, the reverse count value will overflow
from 0 to 4294967295. In this state (excluding multiple overflow), the actual number of pulses =
the number of pulses displayed in 4294967296.

Z phase zero function
The Z phase zero function is not turned on by default. By setting Z Phasex_Enable to 1, the counter Z
phase zero function is enabled. For the application scenario with mechanical zero, the count value
can be automatically emptied under a specific pulse, and the count value can be fed in Counter
Valuex in the uplink data.

Set the counting direction
When CounterxDir _Inv is set to 1, you can change the original counting direction of the encoder. For
example, the original counting direction is increased clockwise, and the counting direction becomes
decreased downward when the other conditions remain unchanged.

Initialize the setting function
Setting Set Counterx Value can modify the counter starting value, for example, set Set Counterx
Value to 1000. After the count is started, the count value will increase / decrease from 1000.

Ring counting function
The resolution parameter Encoderx Resolution of the configuration parameter encoder is set, for
example, set the resolution Encoderx Resolution is 400 and the count rate Encoder x Count Multiples
is 4, then the encoder count range is within [0,1600-1], and the resolution parameter Encoderx
Resolution is set by default to 0, and the ring count function is not started.

Hardware lock-in function

Setting the latch channel Encoderx Latch Signal of the configuration parameter encoder, for
example, setting Encoder1 Latch Signal to 15, means that the encoder enables 10, 11, 12, 13, and the
encoder 2 does not enable the latch channel. Encoder 1 and encoder 2 cannot open the same latch
channel, namely Encoder1 Latch Signal & Encoder2 Latch Signal=0.

The hardware latch function is activated by setting Latchx_Enable to 1.

Note: This parameter setting should be set before counting the enabling parameter ENC _
Enablex.
When the count is valid during operation, with the active level in the latch signal, the current count
value is Counter Valuex latch and hold, and the latch value is feedback in the Latch Valuex of the
uplink data.
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4 Encoder input module function configuration for example

a) Locking function:
Encoder1 Latch Signal Is set to 7; Encoder2 Latch Signal is set to 8; indicates that encoder 1 enables 10,
11, 12 latch channels, and encoder 2 enables I3 latch channel. Encoder 1 and encoder 2 cannot open
the same latch channel, that is, the Encoder1 Latch Signal & Encoder?2 Latch Signal is 0.
®@ Ring counting function:

Encoderx Resolution Is set to 1000; Encoderx Count Multiples is set to 4; the encoder will count
annular between 0 to 3999.

Note: 1. Reload Deveices is required after the configuration parameters, otherwise the configuration
parameters cannot take effect.

2. Latch enabling Latch Enable, count reverse enabling CounterxDir _inv, initial value setting
function Set Counterx Value need to be enabled or set before starting to count enabling ENC
Enablex.
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6.4 Module configuration description

6.4.1 Application in the TwinCAT3 software environment

1. dead work

2,

25

® hardware environment

» Module model XB 6-P20D
» Power supply module, EtherCAT coupler, end cover
This description takes the XB 6-P 2000H power supply, the XB 6-EC 0002 coupler as an

example

vV V V V V V

Profile acquisition address:https://www.solidotech.com/documents/configfile

Please follow the"4. Installation and disassembly”

Preset profile

> IKEBER > ZSHBEEER (C) » TwinCAT > 3.1 » Config » lo > EtherCAT

R

| BLURIIVI LLUVARALTT

| Beckhoff EKx9x0cxml
| Beckhoff EP7x0cxml
| Beckhoff ATH2xxx.xml
| Beckhoff EPP3xxo¢xml
| Beckhoff EPPTxxx¢xml
| Beckhoff EL34xxxml
| Beckhoff EK13xxxml
| Beckhoff EPP2xxx.xml
_| Beckhoff EJTxoocxml
| Beckhoff EJ3x0cxml
| Beckhoff EJ7xxx.xml
_| Beckhoff EJ®o0cxml
| Beckhoff EJ&xoocxml
| Beckhoff EL30xx.xml
| Beckhoff EL37x0cxml
| Beckhoff EJ2xxxxml
| Beckhoff ELSxxx.xml
| Beckhoff EJSx00xml
| Beckhoff EL2xoaxml
| Beckhoff EL33xxxml
| Beckhoff ELM3x0cxml
| Beckhoff AX5xxx.xml
_| Beckhoff ELTsoccxml
| Beckhoff EL25xxxml

_| EcatTerminal-XB6 V3.17_ENUM.xml

1 Copyright © Nanjing Solidot Electronic Technology Co., LTD. 2023

Switch power supply

Device Profile

One computer, pre-installed with Twin CAT3 software
EtherCAT Special shielding cable
Hand wheel / encoder / orthogonal pulse transmitter, etc

Module installation of guide rail and guide rail fixings

® Hardware configuration and wiring

“5. Wiring"Requires the operation

e =k

cvri et v
2017/11/3 953
2017/11/8 9:46
2017/11/2313:22
2017/12/8 8:48
2017/12/1411:34
2017/12/1515:35
2017/12/19 14:30
2017/12/28 12:22
2018/1/4 10:00
2018/1/4 10:07
2018/1/410:11
2018/1/410:23
2018/1/410:31
2018/1/11 13:03
2018/1/23 13:59
2018/1/23 14:21
2018/1/23 1511
2018/1/23 15:12
2018/1/24 9:40
2018/1/26 9:34
2018/2/1 10:19
2018/2/8 16:15
2018/2/1917:15
2018/2/21 10:23
2023/9/7 16:12

e
XML 3244
XML 328
XML 3244
XML 44
XML 328
XML 324
XML 324
XML 328
XML 324
XML 378
XML 3244
XML 34
XML 328
XML 3245
XML R4
XML 328
XML 324
XML 324
XML 328
XML 324
XML 328
XML 3244
XML 34
XML 328
XML 3244

Kh

1,223 KB
9,290 KB
439 KB
2,099 KB
480 KB
5,634 KB
16 KB
1,811 KB
67 KB
1,169 KB
2,339 KB
160 KB
313 KB
11,508 KB
11,837 KB
239 KB
6,307 KB
218 KB
2,868 KB
6,727 KB
14,238 KB
930 KB
3,387 KB
6,543 KB
554 KB

To the ESI profile (EcatTerminal-XB6 V3.17_ENUM. The xml) is placed under the TwinCAT installation
directory "C: \ TwinCAT \ 3.1 \ Config \ lo \ EtherCAT", as shown in the figure below.


https://www.solidotech.com/documents/configfile
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3. Create the project

a.  Click the TwinCAT icon in the lower right corner of the desktop, select "TwinCAT XAE (VS xxxx)",

and open the TwinCAT software, as shown in the figure below.

@© About TwinCAT...

Tools

42 Realtime Settings...
Router

System

C ]l TwinCAT XAE (VS 2013)

4

b. Click "New TwinCAT Project”, and "Name" and "Solution name" correspond to the project name

and solution name respectively, and "Location" correspond to the project path, these three can

choose the default, and then click "OK", the project was created successfully, as shown in the

following figure.

j R TR Bl Get Started | Beckhoff News
| ew TwinCAT Project...
ﬁ New Measurement Project... PR . .
TN i 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:\work5pace\TwinCAT Project v|

Solution name: TwinCAT Projectl Create directory for solution
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4, scanner

a.  After creating the project, right-click the Scan option under | / O-> Devices to scan the station
device, as shown in the figure

Solution Explorer > I x
&l o-a| 5=
Search Solution Explorer (Ctrl+:) P~

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

S Mappings ‘0 Add New ltem... Ins

o Add Existing ltem... Shift+Alt+A
Export EAP Config File
*Q Scan

Paste

below.

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

1 new IO devices found x>
[Device & [EiherCATT R [Reaiek POl GRE Family Contrallied] | 0k, |
Cancel
Select Al
Uhzelect Al
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¢.  Popup Scan for boxes, click select Yes; popup Activate Free Run, click select Yes, as shown in the
figure below.
Microsoft Visual Studio

o 5can for boxes

()

Microsoft Visual Studio

o Activate Free Run

E(Y)

E(N)

B(N)

d. After scanning the device, the left navigation can see B ox1 (XB 6-EC0002) and M odule1 (XB
6-P20D), can see the TwinCAT in "Online" at "OP" state, can observe the slave device RUN light is
always on, as shown in the figure below.

TwinCAT Project172 + X

°-& -
‘ @e-8|s- General EtherCAT ProcessData Slots Startup CoE-Online Online

| séarenmplinon Explorer (Ctrl+;) P~
» X X ) State Machine
1 Solution 'TWinCAT Project172' (1 project)
4 ol TwinCAT Project172 Bootstrap
[ _d SYSTEM = S Current State:
& moTioN R P Requested State:
@ec Op Clear Error
1| SAFETY
Eﬂ C++
4 [@Fo DLL Status
4 =¥ Device 3 (EtherCAT)
*% Image-info R
- SyncUnits No Carrier / Closed
4 Inputs Port D No Carrier / Closed
b @ Outputs
p @ InfoData
4 #D Box 1 (XB6-EC0002) File Access over EtherCAT
4 Inputs Download... Upload...
> B Outputs
4 @ Module 1 (XB6-P20D)
4 Inputs
> [l ENC Control

5. Validate basic functions

a.  Click the left navigation tree "Box 1-> Startup-> New" to enter the configuration parameter

editing page, as shown in the figure

@e-8| - General EtherCAT Process Data Slots Startup Cof -Online Online
Search Solution Explorer (Ctrl+;) P~ P — %
7 Solution TwinCAT Project172' (1 project) Trans... Proto.. Index  Data Comm)
4 4l TWIinCAT Project172 C<PS> CoE  O0xF030.. 01000D620000 downlf Transiion
> @ sysTem i-P Index (hex): [o —
| moTioN MP-s Os-p Subindex (dec) 0
@ puc Os»0  [oos
 SAFETY ‘alidate [JComplete Access
[ c++ Deta (hexbin): ] | HexEdit,
<« @Ewo
4 *% Devices
4 7= Device 3 (EtherCAT) Comment | | EditEnty.
¥ Image
*® image-info Index Neme Flags  Value
b 2 SyncUnits = 80000 ENC Configrustion RW >11¢
3 Inputs 8000:01 Encoder] Resoluiion RW 0x0000 (0)
> @ Outputs 8000:02 Encoder2 Resoluiion RW 0x0000 0)
b oo e o
- ncoder? Fiier
27 Box1 (BEc0002) (D 00005 Encoder! CountMaliples  RW  DO004(9
b Inputs 8000:06 Encoder2 Count Multiples RW 0x0004 (4
> W Outputs 800007 Encoder! Count Range AW 0x0000 (0)
4 @ Module 1 (XB6-P20D) 8000:08 Encoder2 Count Range RW 0x0000 0)
13 Inputs 8000:08 Encoder Latch Signal R 0x0000 (0)
b @ ENC Control 8000... Encoder? Latch Signal AW 00000 ()
b @ WcState * F030.0 Configured Module Ident List R
> @ InfoData
&’ Mappings
b I Move Up Move Down

28

1 Copyright © Nanjing Solidot Electronic Technology Co., LTD. 2023




XB 6-P20D Encoder counting module user manual 6 for use

6 Make use of

29

b.

C.

In the Edit CANopen Startup Entry popup, click "+" ahead of Index 2000:0 to expand the

configuration parameters menu, and you can see 10 configuration parameters. Click any

parameter to make relevant configuration, as shown in the figure below.

Edit CANopen Startup Entry X
Transition
mES: Indle thex] R

Cancel
ELess Os-p Subhdexecy 0|
[s»0 [o-s Yalidate [(JComplete Access
Data (hexbin). ‘ | Hex Edit...
Comment: ‘ | Edit Entry...
Indesx Name Flags Value
= 8000:0 ENC Configruation Rt *11<¢
8000:01 Encoder! Resolution R 00000 (0) ANGIEZETHEY 0~65535
8000:02 Encoder? Resolution R/ 00000 {0} ®E\ﬂ¥1ﬂﬁﬁﬂa§
8000:03 Encoder! Filter R 0=0007 (7) ScSich s 3
8000:04 Encoder? Filter R 0x0007 (7) O T
8000:05 Encoder! Count Multiples [Z43 00004 (4) R
800006 Encoder? Count Multiples Ry 0x0004 (4) O EERRE
8000:07 Encoder! Count Range Pt 00000 (0) 3 )
8000:08 Encoder? Count Range R 0x0000 (0) ®1+§Qﬁﬁﬁa§
8000:09 Encoder! Latch Signal Rt 00000 (0) fﬁ§~%~é =
8000 Encoder2 Latch Signal R 00000 (0) ®f’k LL@E

+ FO30:0 Configured Module Ident List R/

The left navigation tree "Module-> Inputs" displays the upstream data of the encoder input

module, used to monitor the status of the encoder, as shown in the following figure.

AR Bl TwinCAT Projectl +# X

Size >Address

@

- g &=
TEER(Ctrl+)

] 8RF5E TWIinCAT Project1”(1 ANFE)
4 ol TwinCAT Project1
> [ SYSTEM
OTION
PLC
SAFETY
Ctt
« @o
4 "% Devices
4 == Device 2 (EtherCAT)
*% Image
*% Image-Info
2 SyncUnits
Inputs
@ Outputs
& InfoData
@« Box 1 (XB6-EC0002)
12 Inputs
b [ Outputs
4 @ Module 1 (XB6-P20D)
> Inputs
> [ ENC Control
b @ WcState
> @ InfoData
@’ Mappings

N4

o~

Name

# LatchO Valid

# Latch1 Valid

# SetCounter0_Finished
# SetCounter1_Finished
# Compare0 valid

# Compare1_valid

# CounterDir0

# CounterDir1

# MutipleO error

# Mutiple1 error

# FrequencyO error

# Frequency1 error

# Counter ValueO

# Counter Valuel

# Latch ValueO

# Latch Valuel

# DI

Online

Ccoococoocoocooocooooooooo

0x0 (0)

Type
BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT
UDINT
UDINT
UDINT
UDINT
BITARR16

410
411
412
413
414
415
416
4.7
420
421
422
423
43.0
47.0
51.0
55.0
59.0

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

User ID

Ccoococoocooocooooooooooo
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d.

The left navigation tree "Module-> ENC Control" displays the descending data of the encoder

input module, used to view the output status of the encoder, as shown in the figure below.

i IRES 22 (Ctrl+)
[ 8RHTE TWInCAT Project1”(1 NRE)
4 1] TWIinCAT Project1
> SYSTEM
MOTION
PLC
SAFETY
[ c++
4« Fvo
4 *% Devices
4 == Device 2 (EtherCAT)
*¥ Image
*¥ Image-Info
> 2 SyncUnits
3 Inputs
> [ Outputs
>
P

@ InfoData

4 Box 1 (XB6-EC0002)

> Inputs

> @ Outputs

4 @ Module 1 (XB6-P20D)
> Inputs
> @ ENC Control

> WcState

b @ InfoData

&% Mappings
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TwinCAT Projectl + X
Name

= Latch0_Enable

= Latch1_Enable

=7 Phase0_Enable

=7 Phase1_Enable

= CompareQ_Enable

= Comparel_Enable

& CounterODir_Inv

= Counter1Dir_Inv

= ENC_Enable0

= ENC_Enablel
=POWER _LOSS_HOLDO_ENABLE
=POWER _LOSS_HOLD1_ENABLE
= CLEAR_VALUEO

= CLEAR_VALUET

= Set Counter0 Value

= Set Counter1 Value

=DO

cooococococosocod

0x0 (0)

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT
UDINT
UDINT
BITARR16

Size >Address

In/Out
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output

User ID

ocooocoocoococooooo0ocoooOo

Linked to
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6.4.2 Application in the TIA Portal V14 software environment

1. dead work

® hardware environment
> Module model XB 6-P20D
» Power supply module, PROFINET coupler, end cover
This description takes the XB 6-P 2000H power supply, the XB 6-PN 0002 coupler as an
example
One computer, pre-installed with TIA Portal V14 software
PROFINET Special shielding cable
Hand wheel / encoder / orthogonal pulse generator, etc
One for Siemens PLC
Switch power supply
Module installation of guide rail and guide rail fixings

YV V. V V V V V

Device Profile
Profile acquisition address:https://www.solidotech.com/documents/configfile

® Hardware configuration and wiring
Please follow the"4. Installation and disassembly” “5. Wiring"Requires the operation

2. new construction
a.  Open the TIA Portal V14 software, and click Create a New Project.

Create new project

s 4 Projectname: |XB6-P20D
en existing project

Path: | C:\WUsers\297191Documents

ate new project Version: (V17

Author: | 29719

prate project

Comment:

Cn

Icome Tour

Project name: custom, can default.

Path: The Project maintains the path, but to keep the default.
Version: Keep the default.

Author: Keep the default.
Note: Custom, not available.

L K IR R R 4

31 1 Copyright © Nanjing Solidot Electronic Technology Co., LTD. 2023


https://www.solidotech.com/documents/configfile

XB 6-P20D Encoder counting module user manual 6 for use

6 Make use of

32

Click on the Configuration Devices.

Add a PLC controller

@ Show all dev

. Add new device

Configure networks

Open existing project

Create new project

Migrate project

Close project

Welcome Tour

First steps

Installed software

Help

Controllers

[

HMI

PCsystems

=)

FIrST steps

¥ U@ CruTZTicpdoaoc

» @ cPU 1211C DCIDCIRlY

» [l CPU 1212C ACIDCIRly

» [ cPu 1212¢ DCiDCiDC

+ (W cPU 1212C DCIDCIRly

» [ CPU 1214C ACIDCIRlY

~ [l CPU 1214C DCIDCIDC
Il ses7 214-1AE30-0x80
Il se57 214-14G31-0x80
i

» [ CPU 1214C DCIDCIRly

» [ cPU 1215C ACIDCIRly

» [ cPU 1215¢C DCiDCIDC

» [l CPU 1215C DCIDCIRy

» [l cPU 1217 DCiDCIDC

» [ cpPu 1212FC DOIDCIDC

» [[§ cPU 1212FC DCIDCIRY

» [ cPU 1214FC DODCIDC

» [ CPU 1214FC DCIDCIRIy

» [ cpPu 1215FC DOIDCIDE

» [ cPU 1215FC DCIDCIRlY

» [ cPUSIPLUS

» [ CPU SIPLUS RAIL

» [ Unspecified CPU 1200

» [ Unspecified cPU 1200 ..

emacifiad £BLL1200

1l |

I

m

Project: "XB6-P20D" was opened successfully. Please select the next step:

N oy [Configure a device

Write PLC program

1 Configure
LENES technology objects
l ‘ Configure an HMI screen

b. Click Add New Device, select the current PLC model, and click Add, as shown in the figure below.
After the add completes, you can see that the PLC has been added to the device navigation tree.

CPU 1214C DUDCIDC

Ariicle no:  [6E57 214-1AG40-0XBO
Version: [va2 [+]
Description:

Work memory 100 KB; 24VDC power supply with
DI'14 x 24VDC SINK/SOURCE, DQ10 x 24VDC and
Al2 on board; 6 high<peed counters and 4 pulse
outputs on board; signal board expands on-
board I/0; up to 3 communication modules for
serial communication; up to 8 signal modules
for li0 expansion; PROFINET interface for
programming, HM and PLC to PLC
communication
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4,

a.

b.

Scan the connection device

below.

v ] XB6-P20D
ﬁ Add new device
gﬂh Devices & networks
» [/ PLC_1 [CPU 1214C DODC/DC]
» LE; Ungrouped devices
b g Security settings
» '3& Cross-device functions
» r‘i Common data
» [5]) Documentation settings
» [ Languages & resources
b [ A Version control interface
¥ [ Online access
{ Displayhide interfaces

~ "1l Realtek PCle GbE Family Controller

|52 Update accessible devices |
& Display more information
» 1 intel(R) Wi-Fi 6 AX201 160MHz
» r_!] PC internal [Local]
» [ use [s7uss]
3 '—_u TeleService [Automatic protocol detectio..
» (& Card ReaderiUSE memory

B Add new device

|_§ Properties H‘j, Info ﬂy Diagnostics

gy Devices & networks

J General
» [m PLC_1 [cPU 1214C DODGIDC]

H Cross-references

H Compile ‘

\

» /i Ungrouped devices
» 53 Security settings

» [ crossdevice functions ! |Message
» [g# Common data &  FProject XB6-P20D created
» [5] Documentation settings (1]

L) T a—

53

Scanning for devices on interface Realtek PCle GbE Family Controller was started

» [@ Languages & resources @ scanning for devices

for interface Realtek PCle GbE Family Controller. Found 2 device(s) on the network.

» L4 Version control interface
~ [ig Online access
Y Displayhide interfaces
v [ Realtek PCle GbE Family Controller L)
... A Update sccessible devices

> [ pic_1 [192.168.0.1

Goto ?

Click the left navigation tree Online Access-> Update accessible devices, as shown in the figure

After the update, display the connected slave equipment, as shown in the figure below.

The IP address of the computer must be in the same segment as the PLC. If it is not in the same

segment, repeat the above steps after mod

1 Copyright © Nanjing Solidot
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5. Add a GSD configuration file

In the menu bar, select Options-> Manage Common Site Description File (GSDML) (D).

b.  Click the Source Path to select the file.
Check whether the status of the GSD file to add is Not installed, and click the Install button is not
installed. If installed, click Cancel to skip the installation step.

Manage general station description files
Installed GSDs | GSDs in the project |

Source path: D |

Content of imported path
@ File Version Language Status
?l G5DMLV2.3-5dot-XB6-PNO0O02_v3.1.19-20230... V23 English Alreadyinstalled

[3]

- Delete H Install H Cancel \

6. Add from station device

a. Double-click the navigation bar "Devices and Networks" on the left.
b.  Click the "Hardware Directory" vertical row button on the right, and the directory display is shown

in the figure below.
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Hardware catalog
Options =
=] Fy
v (Catalog g
u ] |
M Filter  Profile: |<All=  |~||g¥||8
» [ Controllers 54
» [ Hw
» [ PCsystems ﬂ
» ([ Drives & starters o
» [ Network components E
» il Detecting & Monitoring 2
» [ Distributed 1/0 g
» (@l Power supply and distribution w
3 [i Field devices
] [i Other field devices I@-
-
o
w
=
w
=
&
g
°
w
>
a
I
S
w

c.  Select "Other Field Equipment-> PROFINET IO-> | / O-> Sdot-> X-Bus-> XB 6-PN0002".
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d.

f.

g.

Drag or double-click XB 6-PN0002 to Network View, as shown below.

Click Unassigned (blue font) on the slave device and

shown in the figure below.

PNIO
XB6-PNO0D2

Not assignerd
SRR Select 10 controller

PLC_1.PROFINET interface_1

After the connection is completed, as shown in the figure below.

-

[E Topology view Iﬁa Network view !m Device vie'
-] freatons B MW H[E @

I 10 system: PLC_1.PROFINET 10-System (100)

P20D » Devices & networks

HMI connect

etwork| §.§ Connections

11214C

Click the device name and rename the device, as shown below.

XB6-PNOOO2
PLC 1

1 Copyright © Nanjing Solidot Electronic Technology Co., LTD. 2023

ject Edit View Insert Online Options Tools Window Help R e T A
P e soveproject & X 18 T X O 5 DB R S Goonline F coofiine fp B x 1] PORTAL
j€ [ ( B6 0 o es & ne |
Devices = Topology view Networ I¥ Device view || Options
£ ¢ Newwork| 1§ Connections I Relations | ' 52 5 @2 =Wl =]
[2| | v ] catalog
~ ] X86-°200
Wi B | |
o, Devices & networks PLC 1 PNIO @riter  Profile: [<Alb[] [u]
» (@ PLC_1 [CPU1214C DUDCIDC] Enian.s i ‘ #E-RoRn Wl » [ Drives & starters [a]
» 't Ungrouped devices Not assigned L . » [l Network components
» 5§ Securitysettings » [ Detecting & Monitoring
» 3@ Crossdevice functions » [ Distributed 110 —
» [3 Unassigned devices » [ Power supply and distribution
» 4§ Common data » [ Field devices
» [E) Documentation settings ~ [ Otherfield devices
» [@ Languages & resources i » [ Additional Ethernet devi...
» [4 Version control interface W ~ (i3 PROFINETIO
~ [ Online access 3 » [ Drives
Y Displayhide interfaces '} » (@ Encoders
~ [} Realtek PCle GbE Family Controller L » @ Gateway
£ Update accessible devices ~[mio
B Display more information » [ BAYMRS =
» [ Intel(R) Wi-Fi 6 AX201 160MHz ] ~ [ sdot
» [ rcintemal [Local] ] » [ 10L7 PN Gateway
» [ use s7use] L] » (@ skPn
» [ Teleservice [Automatic protocol detectio. ~x 5
» (i Card ReaderiUSB memory
» [l SIEMENS AG
» [ soupot
» (@i sensors
[v] » [ PROFIBUS DP
<[ w] [>][100% Wl —9— » [l PROFIBUS PA [l

select PLC_1.PROFINET Interface 1, as
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h. Click Device View to enter the device overview of the coupler. In the right Module directory, add | /

O modules according to the actual topology (the order must be consistent with the actual

topology, otherwise the communication is unsuccessful), as shown in the following figure.

Device overview

()

¥ Module
¥ PNIOT
» PNHO

g

Slot

X1

I address | Q address Type v | Catalog

XB6-PNO0O2 |a][earch-

PNIO

[ Filter

XB6-P20D_1

68..87 64.75 XB6-P20D

N

OO0 000000000 EO0O0O00O0OCOGE®EeEOoCOCO@e e

7. Assign the device name

@ N ewm bk wh=lo o

n
12
13
14
15
16
17
18
19
20
21
22
23

» :u Head module
~ (@ Module
» [ Analog Input
» [ Analog Output
» (1§ Digital 110
» [ Digital Input
» (g Digital Output
~ (1§ Function 1i0
XB6-CO15P
Il xes-r204
[l xe6-F200
I}l xB6-F20D5
XB6-PCBOB
» [ Pulse 110
» (@ Relay Output

L]

bl

Profile: | <All>

E
&3

Bojejes atempiey

51003 auljuQ =

sopeiqr [ sasel W]

su-ppy |

a.  Switch to Network View, right-click the cable for the PLC and PNIO 1, and select Assign Device

Name.

PLC 1
CPU 1214C

37

I 10 system: PLC_1.PROFINET 10-System (100) ||

% Delete

Compile
Download to device

Chru ratalan

Ctri+V

Del

Crl+K

revl s Chifer
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b.  The Assign PROFINET Device Name, window appears, as shown in the figure below.

XB6-PNOOD2

PNIIE
Realtek PCle GbE Family Controller

See if the MAC address on the coupler screen is the same as the MAC address for the assigned
device name.
& PROFINET Device Name: Name set in Assign slave Station IP Address and Device Name.
& Type of PG / PC interface: PN / IE.
& PG/ PCinterface: the actual used network adapter.

c.  Select From Station Device, click Update List, and click Assign Name. Check whether the status of
the accessible nodes in the network is OK, as shown in the figure below.

(KB Realtek PCle GbE Family Controller

-

d. Click on Close.
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8. Download the configuration structure

a. In the Network View, select the PLC.

b.  Click the m button in the menu bar to download the current configuration to the
PLC.
¢.  Inthe pop-up "Extended Download to Device" interface, the configuration is shown in the figure
Extended download to device X

Configured access nodes of "PLC_1"
Subnet

Device Device type Slot Interface type | Address
PLC_1 CPU1214CDOD... 1X1 PNIIE 192.168.0.1 PNIIE_1

Type of the PGIPC interface: | §_FNIE [=]

PGIPC interface: | F Realtek PCIe GbE Family Controller l'l © IEI

Connection to interfaceisubnet: | PNIIE_] - ®

[-]®
Selecttarget device: \shuw all compatible devices I3

Device Device type Interface type Address Target device
H - - PNIIE Access address -
sh LED

-
Startsearch |

Online status information: [ Display only error messages

below
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d.

g.

Click the Start Search " button, as shown in the figure

Extended download to device X
Configured access nodes of "PLC_1"
Device Device type Slot Interface type  Address Subnet
PLC_1 CPU1214CDCID.. 1X1 PNIE 192.168.0.1 PNIIE_1
Type ofthe PGIPC interface:  |f_PNIE ['l
PGIPCinterface: (W Realtek PCle GbE Family Controller [+] @[<]
Connection to interface/subnet: | PNIIE_T [~ ®
| @
Select target device: |Ehow all companbie devices |w
Device Device type Interface type Address Target device
PLC_1 CPU 1214CDCID... PNIE 192.168.0.1 PLC_1
- - PNINE Access address =

[| Flash LED

Online status information:

Startsearch

[ Display only error messages

£7 Connection established to the device with address 192.168.0.1. E
€ scancompleted. 1 compatible devices of 3 accessible devices found.
Scan and information retrieval completed. E
7 Retrieving device information... [w
| Load || cancel |
below
Click on Download.
Select, Continue without synchronization, as shown in the figure
Software synchronization before loading to a device %
I The CPU contains changes that cannot be automatically synchronized.
=
! Software synchronization Status  Action
I v PLC_1
1 ~ ‘'Program blocks'
] Main [OB1] [ [ Manual synchronization required
! ¥ 'PLCtags’
! Tags L 1] Manual synchronization required
<] [ 2]
Offline/online comparison ‘ E Continue without synchronization ! [ Cancel !

below

Select the Stop it All option.
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h.

j-

’ Check bekors londing

us |} Target

I & - rca
! ~ Protection
|

» Stop modules
» Device configuraticn

» Software

L < I <)

Message Action
Ready for loading. Load 'PLC_1"

Protection from unauthorized access

Devices connected to an enterprise network or directly to the
internet must be appropriately protected against unautherized
access, e.g. by use of firewalls and netwerk segmentation. For
more information about industrial security, please visit
http:iiwww siemens. comlindustrialsecurity

The modules are stopped for downloading te device.
Delete and replace system data in target Download to device

Download software to device Consistent download

[0 1

Refresh

inish | Load ] [ Cancel

Click on the Mount.
Click on Finish.

Repower the device.
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9. communication junction

a. Click |8 the button, then click the Go Online button, as shown in the figure below.

Insert Online Options Tools Window Help
&Y E X e T MK B Q[ coonine] ¥ coottine | o [ 2 T (1] [Zearchnproies | G

|& Topology view | Network view

[E]2 [£¢ newwork| 1§ connections [Ficonnecion  [~] 43 Relations ' 33 W i [ @ ¢
[ )

wice
Einore ; E?E_‘:)| 4c ::;?FNOODI
1214C DODC/DC] 9
3 PLC 1
‘onfiguration el

X
+ diagnostics
I blocks Qo E
3gy objects
source files

1 10system: PLC_1.PROFINET

B PLC_1.PROFINET 10-Syste... jrmmc

1 types
nd force tables
rackups

communication
sroxydata

rinfo

m text lists

odules
ted Ii0
devices.

tings

e functions

aa

tion settings.

& resources

itrol interface

5B memory

<] il [5][100% R

10, Check the equipment indicator lamp

XB 6-P2000H: The P lamp is always on in green.
XB 6-PN0002: P light is always green, L light is always on, B light is not on, R light is always on.
I / O module: P is always on and R is always on.
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11,

a.

12,

a.

parameter setting

Open the Device View.

Select the XB 6-P20D module and click "Module Parameters" as shown in the following figure. The

parameters can be configured according to the actual use needs. After the configuration is

completed, the program can be downloaded again to the PLC. The PLC and the module need to be

powered on again.

5] L = 1

* General
Catalog information

Module parameters

Inputs XB6-P20D Parameter

Module parameters:

IiO addresses

1/0 test and verify

Encoder1_Resolution:
Encoder2_Resolution:
Encoderi_Filter:
Encoder2_Filter:
Encoderl_Count_Multiples:
Encoder2_Count_Multiples:
Encoderl_Count_Range:
Encoder2_Count_Range:
Encoderi_Latch_Signal:

Encoder2_Latch_Signal:

Expand the item navigation on the left and select the Monitoring and Force Table, as shown in the

figure below.

|| Devices |

¥ ] XB&6-P20D
I Add new device
g Devices & networks
~ 5§ PLC_1 [CPU 1214C DUDC/DC]

Y Device configuration
4/ Online & diagnostics

» lgl Program blocks

» [ Technology objects

» [} External source files

» L@ PLCtags

» [ PLC data types
. Watch and force tables |

I Add new watch table
E:3l Force table
» [ig online backups
b [ Traces
» i@ OPC UA communication
» [} Device proxydata
58 Program info
) PLCalarm text lists
» [ Local modules
» [ Distributed 110
» i Ungrouped devices
» 5@ Securitysettings
» 3@ Crossdevice functions
» [§§ Common data
» 5] Documentation settings
» [@ Languages & resources
» [ version control interface
» [} Online access
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b.  Double-click "Add a new monitoring table", and the system adds a new monitoring table, as

shown in the following figure.

Devices |

~ [1xesr200
I/ Add new device
b Devices & networks
~ [ PLC_1 [CPU 1214C DOUDTIDC] 4e
Y Device configuration
%) Online & diagnostics
» Il Program blocks [}
» [ Technology objects
» [} External source files =
» [@ PLCiogs °
» [ig PLC data types
w [53 Watch and force tables
I Add new watch table
Eiil Force table
5 Viatch table_1
» [ig Online backups
» [ Traces

PC UA communication

» [ Distributed 10
» i Ungrouped devices

»
» 38 Cross-device functions

» 4§ Common data

» (%) Documentation settings
» @ Languages & resources
» & Version control interface 2

Security settings

oh

C. = Click the button.

Address Display format

Monitor value Modify value 7 Comment Tagc

d.  Open the Device View and view the channel Q address (the channel address of the output signal)

or | address (the input channel address of module XB 6-P 20DS) in the device Overview.
For example, the "Q address" of the XB 6-P20D module is 64 to 75, and the "l address" is 68 to 87,

as shown in the figure below.

JDevice overview |

ﬂ Module .. Rack Slot | eddress  Q address Type Article num...

4 ~ rnio 0 0 XB6-PNO0O2 1234567 |~
4 » e0 0 0 X1 PNIO

B xBsP20D.1 0 1 68..87 64.75  XB&-P20D

e. ...Inthe monitoring table address cell, enter " QB 64... QB 75 "," | B68I B 87 ", press" Enter key ",

the system display is shown in the figure below.

f.  Enter IB + | Address in the address bar to monitor the input module.

Latcho_Enable&latchl_Enableaz Phase0_Enableaz Phase1_Enable&Compare0_Enable&aCompare1_EnableaCountert Dir_inv
ENC_Enable0&ENC_Enable!&POWER_LOSS_HOLDO_ENABLE&POWER LOSS_HOLD1_ENABLEECLEAR VALUEOECLEAR VALUET

Latch0 Valid& Latch1 Valid&SetCounter0_Finished&SetCounteri_Finished&Compare0_valid&Compare1_valid&CounterDird&CounterDirl

3 ok iEh
i bt s EBE feRE F 2]

%QB64 Hex 16%00  16%00 (m]
2 %QB65 Hex 16200 16200 (]
3 ©OQBE6 Hex 16800  16#00 (| Set CounterD Valued
4 %QB67 Hex 16200 16200 [ Set Counter0 Values
5 %QB6E Hex 16#00 16200 [ Set Counter0 Value2
6 %QB69 Hex 16200 16200 (] Set Counterd Value
& %QB70 Hex 16500 16500 (m] Set Counter] Valued
] %QB71 Hesx 16500 16£00 (] Set Counterl Value3
9 %QB72 Hex 16800  16%00 (| Set Counterl Value2
10 %QB73 Hex 16#00 16200 (] Set Counter! Valuel
1 %QBT4 Hex 16800  16#00 (m|
12 %QB75 Hex 16200 16200 (m| Do
13 %868 Hex 16200 16200 [
14 %IB6Y Hex 16800 16500 (m] MutipleO: 1
s %IB70 Hex 16500 16%00 (m] Encoderd Counter Valued
16 %871 Hex 16200 16200 (] Encoderd Counter Value®
17 %IB72 Hex 16400 16500 (| Encoderd Counter Value2
18 IB73 Hex 16200 16200 (] Encoderd Counter Value1
19 %1874 Hex 16#00 16200 [ Encoder! Counter Valued
20 %IB75 Hex 16200 16200 [ Encoder! Counter Value3
21 %IB76 Hex 16500 16500 (m] Encoder! Counter Value2
2z %877 Hex 16500 16400 (] Encoder! Counter Value1
23 %IB78 Hex 16800  16%00 (m| Encodert Latch Valued
24 %IB79 Hex 16400 16200 (] Encoderd Latch Value3
25 %1880 Hex 16400 16£00 ] Encoderd Latch Value2
26 %881 Hex 16200 16200 (] Encoderd Latch Value 1
27 %882 Hex 16200 16200 [0 Encoder] Latch Valued
28 “%IB83 Hex 16200 16200 [ Encoder! Latch Value3
29 %IB84 Hex 16%00 1600 (m] Encoder! Latch Value2
30 %885 Hex 16200 16200 (] Encoder] Latch Value!
31 %IB86 Hex 16400  16#00 (]
32 %1887 Hex 16800 16200 (] ol

quencyd quencyl error
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g. Enter the value in the Modify Value cell, and click Write to view the channel light. 7

6.4.3 Application in the CODES YS V3.5 software environment

1. dead work

® hardware environment
> Module model XB6-P20D
» Power supply module, EtherNet / IP coupler, end cover
This description takes the XB 6-P2000H power supply, the XB 6-El 0002 coupler as an
example
One computer, pre-installed with CODESYS V3.5 software
EtherNet / IP special shielded cable
Hand wheel / encoder / orthogonal pulse generator, etc
Switch power supply
Module installation of guide rail and guide rail fixings

YV V V V V V

Device Profile

Profile acquisition address:https://www.solidotech.com/documents/configfile

® Hardware configuration and wiring

Please follow the"4. Installation and disassembly” “5. Wiring"Requires the operation

2. Create the project

a.  Open the CODESYS software and select Tools-> Device Repository.

b. Display the device storage window, click Install, and select the relevant EDS file for installation.
Successful installation shows that the device "xxxx" has been installed to the device repository, as
shown in the figure below.
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® CODESYS
Ele Edit View Project Build Online Debug Window  Help
BESEIE o o s RBX MM N 970 |E E |08, m W[ w
Devices. - 2 X [ Start Page X
-
¥ Device Repository X
Location | System Repository v Edit Locations...
(C:\ProgramData\CODESYS\Devices)
Installed deyice descriptions .
String for a fultext search ‘Vendur: A e v
Name Vendor o] Uninstall
(@ etherNettp Adapter 35 - Smart Software Solutions GmbH Export..
[ GenericEtherNet/IP device 35 - Smart Software Solutions GmbH
(@ GenericEtherNet/IP device 35 - Smart Software Solutions GmbH
[ Generic EtherNet/IP device 35 - Smart Software Solutions GmbH
[ R a
< >
= @ D:\B6_E10002 V1. 15T.EDS
anevrce “XB6-E10002" installed to device repository.
Details...
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3. Create the project
a. Click File, select New Project, enter the project name, and click OK, as shown in the figure below.

First steps.

Project: "XB6-P20D" was opened successfully. Please select the next step:

Open existing project

Create new project
proj | \\\
Migrate project
Close project
N o Configure a device
Welcome Tour
’\’l: Write PLC program
First steps :
Configure
technology objects
Installed software I ‘ Configure an HMl screen

Help

4., Add the Ethernet

a.  Start the PLC using the term 'CODESYS Control Win V3-x64 SysTray'.

b.  Double-click Device (CODESYS Control Win V3 X 64) in the left navigation tree, and click Scan
Network.

C. Select device, scan network, network is active, as shown in the figure below.

I ommunicauon sewngs T —— —

Applications

Backup and Restore

Files e — . O .
Gateway
Log _— —
ateway-1} v 0000.516A] (active v
PLC Settings IP-Address: Device Name:
localhost PC-202307051559
PLC Shell
Port Device Address:
1217 0000.B16A
Users and Groups
Target ID:
0000 0004
Access Rights
Target Type:
Symbol Rights 4096
Target Vendor:
IEC Objects 35 - Smart Software Solutions GmbH
Task Deployment ;asrgl?;’;rsmm
Status

Information

d.  Select Device (CODESYS Control Win V3 X 64) in the left navigation tree, and right click select Add
Device.
e. Select the "E thernet IP-> Ethernet Adapter-> E thernet", as shown in the figure below.
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> 8 x| @ Add Device X |

h = =
b
(CODESYS Control Win V3 xs4)| A Name [Ethemet
< Logic Action
| Application (@) Append device O Updatedevice
(i) Library Manager
[String for a fultext search | vendor | <alvendors> v

(] pLc_prG (PRG)

(& Task Configuration Name Vendor Version  Description * O @
= & MairTask (IEC-Tasks) = (@ Fieldbuses
& pic_rrc + CAN CANbus [10000.5 16] (active) <]
- puk EtherCAT Device Name:
R — PC-202307051559
= &= EtherNet/P Device Address:
0000.516A
= B Ethernet Adapter
[ [ethernet 35 - Smart Software Solutions GmbH ~ 3.5.15.0  EthernetLink. g:rnuuetné&
# = EtherNet/IP Scanner
& Target Type:
(&} HomegBuiding Automation < T
< >
TargetVendor:

[ Group by category [] Display all versions for experts only) [] Display outdated versions

@ mame:Ethernet

Version: 3.5.15.0
Order Number: -

Vendor: 35 - Smart Software Solutions GmbH
Categories: Ethernet Adapter, Ethernet Adapter, Ethernet Adapter,
Home&Buiding Automation

Description: Ethernet Link.

=

Device

o

Append selected device as last child of

©  (You can select another target node in the navigator while this window is open.)

otal 0 error(s), 0 warning

Add Device

Close

35 - Smart Software Solutions GmbH

TargetVersion:
35.15.10

Lastbuid: € 0 ® 0 Precomple o/

Right-click the Ether net (Ether net) in the left navigation tree, and select Add Devices.
Select the Ether net IP-> E thernet IP Scanner-> Ether net / IP S canner, and click Add Device, as

shown in the figure below.

Project tree o 4

Devices

[ Topology view [y Network view Ilﬁ'f Device view

at

b=

¥ _] XB6-P20D

‘7' Add new device

gy Devices & networks

(@ PLC_1 [CPU 1214C DCIDCIDC]
':E: Ungrouped devices

E£§ Securitysettings

[2d Cross-device functions
r_.'i Common data

f:_]] Documentation settings
rjo Languages & resources
[ 4 version control interface

v v owwowow

-

« i Online access
Y Displayhide interfaces
bl [:ﬂ Realtek PCle GbE Family Controller

&? Update accessible devices

&

» 1) Intel(R) WiFi 6 AX201 160MHz

» r_u PCinternal [Local]

» [ use [s7usB]

» F_u TeleService [Automatic protocol detectio.

» (i Card ReaderiUSB memory

Fgada

-+ & = | E Device overview I
=

T &) ¥ .. Module Slot | address | Q address Type Article no.
Ig Properties l"_l, Info I E.J Diagnostics
J General u Cross-references ,l Compile ‘
Q1 @i\ Show all messages [+]
1 | Message Gotw |?
@  Project XBE-P20D created.
0 scanning for devices on interface Realtek PCle GbE Family Controller was started.
€@ Sconning for devices completed for interface Realtek PCie GbE Family C ller. Found 2 d {s) on the k
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5.

a.
b.

Configure "Ethernet IP"

Double-click the left navigation tree, Ether net (Ether net), to open the Configuration window.

=l0n the Universal tab, click the right side of the Interface, select the network adapter, and finally

click OK, as shown in the image below.

~ B X

Test P00 -
il Device [connected] (CODESYS Control Win V3 x64)
= B PLC Logic
=} Application
{f Library Manager
(5] pc_prc (rRG)
= (& Task Configuration
=g EnPAdapterOTask (IEC-Tasks)
] EtherNet_IP_Adapter.10Cyde
=% ENIPAdapterServiceTask (IEC-Tasks)
8 EtherNet_TP_Adapter.ServiceCyde || |
=& MainTask (IEC-Tasks)
& pLC_PRG

= [l Ethernet (Ethernet)

[ EtherNet_TP_Scanner EtherNet/IP Scanner)

e [P oniie

6. Add equipment

@ Device @ Etherhet IP_Adapter '
General
Tnterface | \D
Log 1P address 192 . 168 . 0 . 1
Status Subnet mask 255 . 255 . 355 . O
Default gateway 0f » 0 a8 % 0

Ethernet Device /0 Mapping
Adiust operating system settings
|
=t
Network Adapters

I

Interfaces

Description

IP address
: [Resl ek FCTe GHE Family Contreller
TEFFUEIESE Bluetooth Device (Fersonal Aves Hetwork) 0.0.0.0

WLAN Intel () Wi-Fi & A¥201 160MHz 162 166, 20. 106
FHEEREF 9 Microsoft Wi-Fi Direct Virtusl Adspter |0.0.0.0
ZetiEdEE 10 Microsoft Wi-Fi Direct Virtual Adapter $2(0.0.0.0 ¥

IF address 102 REE s Qs a8

Subnet nask 256 . 256 . 766 . O
Default gateway o | o

C0:25:45:C7:A3:CB

MAC address

Cancel

a. :§ Click the Login device.

b.  Right-click Ether N et IP_

Scan Device.
C.

below.

= MainTask (IEC-Tasks)
&) pic_rrG ‘
= (i Ethernet (Ethernet)
[ Etherhet_P_Scanner Etherhet/IP Scanner) |

S canner (Ethe r N et / IP S canner) in the left navigation tree, and select

When the scan is complete, select XB 6 _E | 0002 and click Copy to Project, as shown in the figure

Scan Devices

a X
Scanned Devices
Device naiie | Dévice type 1PAddress | Serial Number
[(xpe_Exoooz | [xB6-E10002Oajor Revision=i6#1, Minor Revizion = 1681) |192.168.0.11 3 (1643)
sew v GE
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7. Parameter settings and | / O module addition

The parameter setting function is used to configure configuration uplink data, downlink data, digital
quantity emptying holding, input filtering, analog range, configuration configuration, etc.
a. Double-click the device to open the Device Configuration window and switch to the Connect

page, as shown in the figure below.

Edit View Project Buld Onliine Debug Tools Window Help

R & RN R [~ 3 | | Application [Device: PLC Logic] ~ ©§ %
5 v & X | ([ vewe |[{ ethemet [ xo6_£10002 Jx
ey -
@ Device (CODESYS Control Win V3 x64) I T
Connection Name  RPI (ms) ~ O-->T Size (Bytes) T--»O Size (Bytes) Proxy Config Size (Bytes) Target Config Size (Bytes) Connection Path
g  [Emm— Ec e 5 = ]
= ) Application
(i Lbrary Manager Assemblies

[ PLc_pra Pre)
= (@@ Task Configuration
= & ENIPScannerIOTask (IEC Tasks)
8] Etherlet_IP_Scanner.I0Cyde
= & ENPscamnerserviceTask (IECTasks) || | EtherNet/IP /0 Mapping Add Comnection... | | Delete Connection Edit Connection...
8] EtherNet_IP_Scanner.ServiceCyde

User-Defined Parameters

Log €

59 ManTask GEC-Toske) EtherNet/IP IEC Objects Configuration Data
&) picpre o [ Raw data values (] Show Parameter Groups Defauits
Ty — Parameters Value Unit DataType Minimum Maximum  Default Help S *
= (@ EtherNet_IP_Scanner (EtherNet/IP Scanner) Information = Exclusive Owner
= Toroet Contg dot
Hold or Clear Paramter Cear usIT o 1 o Hold:1 ¢
IDLE Status Output Mode Cear usINT ] 1 o Hold:1 ¢
DigtalInput Fiter Contfig Fiter Tre 3ms Fiter Untms  USINT ] 150 3
Andlog Input Fttr Config 0 Fiter Unt:Times  USINT 1 20 0
Anslog Voltage Input Range Select 10V~ 10V 3276832767 st o 3 o
Analog Bectriaty Input Range Select  4~20mA 0~65535 usiNT o 3 o
Analog ~10v~tov st o 3 o
Analog Electricty Output Range Select  4~20mA 0~65535 usINT ] 3 o
Temperature 10 Module Sensor Select  PT100 st ] 14 o
Temperature 10 Moduer Fiter Config 1 st 1 10 1
10 Modue1 None UoINT ] 20067295 0 SelectM
10 Modde2 None UoINT 0 9967295 0 SelectM
10 Mode3 None ot o 9967285 0 selecth
5 < >

b.  Modify the parameter value to add the | / O module in order according to the system

configuration, as shown in the figure below.

(@ Device (1 xB6_E10002 X
General
Connection Name RPI(ms) O-->T Size (Bytes) T--»O Size (Bytes) Proxy Config Size (Bytes) Target Config Size (Bytes) Connection Path
I Connections 1. Exdusive Owner 10 12 24 158 201042497 2C 96 2C 64
Assemblies
User-Defined Parameters
Log [ B6-0016A ~ 2
Add Connection... Delete Connection e oo o)
EtherNet/IP 1/0 Mapping 1X86-32008
Configuration Data IXB5-1600A
| IXB6-16008
EtherNet/IP IEC Objects [ Raw data values £ Show Parameter Groups  |yge nanoa Defaults
[XB6-08008 > e
o Parameters e 0008A Unit Data Type Minimum Maximum  Default Help §
PO4A Startup Speed :gzﬂgﬂé?ﬂ) UDINT 0 200000 1
- )
Information PO4A Return To Zero Mode IXB6-A40V(W) UDINT 0 3 2
PO4A Return To Zero Speed ;gg::%(wvﬁ UDINT 0 200000 1000
PO4A Return To Zero Approach Speed  XB6-AS0TM UDINT 0 200000 500
IXBE-A40TM
PO4A Puise Mode IXB6-208V(W) UDINT 0 1 0
PO4A Input Logic ;Sz::g;;’&’;’)) UDINT 0 1 0
CO1SP Communicate Mode IXBE-A04I(W) UDINT 0 5 0
IXB6-CO15P
CO1SP Serial Baud IXB5 VT 15 UDINT 0 7 7
C015P Serial Stop D6 DSS0EC UDINT 0 1 0
XB6-PO4A
CO1SP Serial Parity XB6-P20D UDINT 0 2 0
CO15P Serial WordFormat g woINT 0 1 [
CO1SP Modbus Slave ID [XBE-0032AN UDINT 1 247 1
XB6-3200N
CO1SP Modbus Slave Respond Delay [XB6-0032BN v UDINT 0 65535 50
10 Module1 UDINT 0 4209067295 0 SelectM
10 Modue2 None UDINT 0 4204067295 0 SelectM
10 Module3 None: UDINT 0 4294967295 0 SelectM o
< >
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¢.  The configuration parameter setting area of the XB 6-P20D module, as shown in the following

figure.
Configuration Data
[ Raw data values [ Show Parameter Groups Defaults
Parameters Value Unit Data Type  Minimum Maximum Default  Help &~
IDLE Status Output Mode Clear USINT 0 I 0 Hold:1 ¢
Digtal Input Filter Config Filter Time 3ms Filter Unit:ms USINT 0 150 3
Analog Input Filter Config 0 Filter Unit:Times USINT 1 200 10
Analog Voltage Input Range Select -10V~ 10V -32768~32767 USINT 0 3 Q
Analog Electridty Input Range Select 4~20mA 0~65535 USINT 0 3 0
Analog Voltage Ouput Range Select -10V~10V -32768~32767 USINT 0 3 0
Analog Electricity Output Range Select 4~20mA 0~65535 USINT 0 3 0
Temperature 10 Module Sensor Select PT100 USINT 0 14 0
Temperature IO Moduler Filter Config 1 USINT 1 10 ;!
P20D(1) Encoder 1 Resolution 0 UINT 0 65535 0
P20D(1) Encoder2 Resolution o UINT 0 65535 0
P20D(1) Encoder1 Filter 7 UINT 0 15 7
P20D(1) Encoder2 Filter 7 UINT 0 15 7
P20D(1) Encoder 1 Count Multiples 4 Double counting UINT 1 4 “
P20D(1) Encoder2 Count Multiples 4 Double counting UINT 1 4 4
P20D(1) Encoder 1 Count Range 0 ~ 4294967295 UINT 0 1 0
P20D(1) Encoder2 Count Range 0 ~ 4234967295 UINT 0 i 0
P20D(1) Encoder1 Latch Signal o UINT 0 15 0
P20D(1) Encoder2 Latch Signal o UINT 0 15 0
P20DS 16Bit Data Format o UDINT 0 i 0 o
< >

"Always Do Full Download", and click "OK", as shown in the figure below.

Click the menu bar "Online-> Multiple Download", display the multiple download window, select

File Edit View Project Build |O Debug Tools Window Help
BEE &l § BEX(MGHES N 970 - [T | #¥ | Application [Device: PLC Logic] ~ @8 &5 , » % & 5
= -+ Multiple Download X
Devices > & X || [f pevie | |
=3 Test P20D - | Please selectthe items to be downloaded —
= [ i General & Move U # Move Down .
L_ﬂ E)ewce (CODESYS Control Win V3 x64) P I | >0 Size (Bytes)
- i Device: Applicati
24 pLC Logic — [ Device: Application
=} Application B e
.]] Library Manager Assemblies i:n
[E] PLc_PREG (PRG) I
= _ﬂ Task Configuration Heh e
=& ENIPScannerIOTask (IEC-Tasks) tog
&) EtherNet_IP_Scanner.10Cycle I
= §& ENIPScannerServiceTask (IEC-Tasks) EtherNet/IP [/
@) EtherNet_IP_Scanner.ServiceCyde || | s
h
=& MainTask (IEC Tasks) e S
g | |2768~32767
& PLC_PRG e e
= [ Ethernet (Eth t] 4
L—ﬂ i o, i e g }2768~32767
= [l EtherNet_IP_Scanner [EtherNet/IP Scanner) Information If the application in the project differs from the application already present on the
L—Ii XB6_EI0002 (XB6-EI0002) PLC, then behave as follows: p5535
() Try to perfarm an online change. If this is not possible, perform afull download.
(O Force an online change. If this is nat possible, cancel the operation
|@ Always perform a full download |
If an application is not yet present on the PLC, a full download is always performed.
Additional operations inting
Delete all applications on the PLC which are not part of the project. Inting
[ Start all applications after download or online change. F295
[ Do not release forced variables. f295

< >

& Devices |[[) POUs

51
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e. After the download, click, system online. f’ﬁ

8. Check the equipment indicator lamp

XB 6-P2000H: P lamp, green always light.
XB 6-EI0002: P lamp is always green, L lamp is always on, E lamp is not on, N lamp is always on.
I / O module: P is always on and R is always on.

9. Data monitoring

a. e Click the button, log out, and switch to the E ther N et / IPI / O Mapping tab.

b.  Inthe lower right drop-down list, select Enabling 1 mode.

i
C. = Click Login, and the monitoring page is shown in the figure below.

File Edit View Project Build Online Debug Tools Window Help

Sl == RN O =) O |8 | Application Device: PiC Logia - [] & » 5 W=
Devices < % x| @ vewe [ xe6_e10002 x
=3 Test P20 il
3 Device fconnected] (CODESYS Control Win V3 x64) e Find Fiter Show all - o Add F8 for 1O Channel... " Go to Instance
= B0 picLogic Cometions Variable Mapping | Channel Type | Prepared Yalue | Description
- ' Application [stop] = [l Exdusive Owner
i) Library Manager Assemblies i T [
R s | 43 oo
* ProdcedData  UNT T
T %ENWS@””E”OTES“UEU&M) Log % ProducedData  UINT Counter Valuzo
] EtherNet_IP_Scamner.I0Cycle i i i e
) ask (EC-Tasks) |m = ProducedData  UINT Counter Value1
kg % Produced Data UINT Latch Valued
B e rrs Status - ProducedData  UINT Latch Valued
(0 Ethemet Etemen) H- 4 ProducedData  LINT Latch Value1
=3[ EtherNet_IP_Scanner (EtherNet/IP Scanner) Information i kel b s Wi
i oz O o7 % Produced Data__ UINT Digta Input
="y Consumed Data  UINT. ENC Control
+ " ConsumedData  UINT Set Counter0 Value
"o ConsumedDats  UINT Set Counter0 Value
= "p Consumed Data  LINT Set Counter1 Value
=-Tp Consumed Data ~ UINT Set Counter1 Value
"y Consumed Data___ UINT Digital Output
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