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Preface
B Profile

Thank you for purchasing DECOWELL RB series card-type /0 modules!

RB series card-type I/O modules are distributed expansion modules developed by
DECOWELL. This series of modules consists of adapters, /O modules, power modules,
and terminal modules. The adapter can support a variety of communication buses, such as
PROFINET, EtherCAT, DeviceNet, Modbus RTU, PROFIBUS-DP, etc. /O modules can be
divided into digital input modules, digital output modules, analog input modules, analog
output modules, and functional modules. Users can match them according to actual

applications.
RB- 6002 is a 2-channel single-ended encoder signal acquisition module.

This manual mainly describes the specifications, features and usage of the module. Please

read it carefully before use so that you can use this product more clearly and safely.

Due to continuous product and technical updates and improvements, the content in this
document may not fully correspond to the actual product. Please understand.In case of any
discrepancies, the actual product shall prevail.Content changes resulting from product

upgrades are subject to change without prior notice.
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Safety Precautions
B Security Statement

-

Before installing, operating, or maintaining the product, please read and comply with

these safety precautions.

N

To ensure personal and equipment safety, follow all safety labels on the product and all
safety instructions contained in this manual during installation, operation, and

maintenance.

w

The “Note”, “Caution”, “Warning”, and “Danger” statements in this manual do not
represent all safety precautions that should be observed; they are supplementary to the

overall safety requirements.

»

This product must be used under conditions that meet the specified design
requirements. Failure to meet these conditions may result in malfunction. Functional
abnormalities or component damage caused by non-compliance are not covered by the

product warranty.

o

DECOWELL assumes no legal liability for personal injury, property damage, or other

losses caused by improper or unauthorized operation of the product.

B Security level definition

o Note

Indicates additional information or explanations that supplement the operating

instructions.

!\ Caution

Indicates a hazardous situation that may result in minor to moderate personal injury or

equipment damage if not operated as instructed.

b Warning

Indicates a hazardous situation that may result in serious personal injury or death if not

operated as instructed.
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B Warning — During Control System Design

01. When applying this system, please be sure to design a safety circuit to ensure that the
control system can still operate safely when the external power supply fails or the
expansion module malfunctions.

02. If the output circuit experiences prolonged overcurrent due to exceeding the rated load
current or a load short circuit, the module may smoke or catch fire. External safety devices

such as fuses or circuit breakers should be installed.

B Caution — During Control System Design

01. It is essential to install an emergency braking circuit, a protection circuit, an interlock
circuit for forward and reverse operation, and upper and lower limit interlock switches to
prevent machine damage in the external circuit of the expansion module;

02. To ensure the safe operation of the equipment, please design external protection
circuits and safety mechanisms for output signals related to major accidents;

03. When the output units of the expansion module, such as relays and transistors, are

damaged, their outputs cannot be controlled to be in the ON or OFF state;

[] Caution — During Installation

01. During installation, prevent metal shavings and wire ends from falling into the module's
ventilation holes, as this may cause fire, malfunction, or misoperation;

02. After installation, ensure that there are no foreign objects on its ventilation surface,
otherwise it may cause poor heat dissipation, resulting in fire, malfunction, or misoperation;
03. During installation, ensure that the module is securely connected to its respective
connector and that the module connection hooks are firmly locked. Improper module

installation may lead to malfunctions, failures, or detachment.

B Warning — During Installation
01. Only professional maintenance personnel who have received relevant electrical

equipment training and possess sufficient electrical knowledge can install this product;
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02. When installing or removing modules, all external power supplies to the system must be
completely disconnected before proceeding. Failure to disconnect the power supply may
result in electric shock, module malfunction, or accidental operation.

03. Do not use the module in the following locations: places with dust, fumes, conductive
dust, corrosive gases, or flammable gases; places exposed to high temperatures,
condensation, or wind and rain; places subject to vibration or impact. Electric shock, fire, or

misoperation may also cause product damage and deterioration.
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1. Product Information

1.1 Product naming and nameplate

RB-6002

®

Name

Product Series Name

Description Definition
RB Series

clle) =z

Module Type

Functional modules

©@

Function Type

0: Encoder module

Encoder Type

0: Single-ended encoder module
2: Differential encoder module
3: SSI encoder module

Number of channels

2: 2 channels
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1.2 Component Description

Figure 1-2-1 Component Description Diagram

Parts Description Table

Signal
indicator

Function Definition

Output

AO AOQ phase AOQ phase has pulse input (green light flashes)
pulse input AOQ phase has no pulse input (green light off)
BO BO phase B0 phase Pulse input (green light flashes)
pulse input BO phase No pulse input (green light off)
20 Z0 phase Z0 phase Pulse input (green light flashes)
pulse input Z0 phase No pulse input (green light off)
LO Lat(?h signal Has latch signal input (green light on)
input
Comparison . .
CHO Output High level output (green light on)
A1 A1 phase A1 phase has pulse input (green light flashes)
pulse input A1 phase has no pulse input (green light off)
B1 B1 phase B1 phase has pulse input (green light flashes)
pulse input B1 phase has no pulse input (green light off)
71 Z1 phase Z 1 phase has pulse input (green light on)
pulse input Z 1 phase no pulse input (green light off)
Latch . , . .
L1 signal input There is latch signal input (green light on)
CH1 Comparison High level output (green light on)
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Wiring port description

NO. Channel Describe NO. Channel Describe
0 A0 Encoder input AO 8 A1 Encoder input A1
1 BO Encoder input BO 9 B1 Encoder input B1
2 Z0 Encoder input Z0 A Z1 Encoder input Z1
NPN output encoder, NPN output encoder,
this terminal is connected this terminal is connected
to 24V; to 24V;
3 SS PNP output encoder, B SS PNP output encoder,
this terminal is connected this terminal is connected
to OV to OV
4 LatchO Latch input O C Latch1 Latch input 1
5 CHO Comparison output outO D CHA1 Comparison output out1
twenty +24V ( (internal connected +24V ( (internal connection
6 four to E terminal and positive | E 24V to terminal 6 and positive
power contact) power contact)
0V ( (internal connection 0V ( (internal connection to
7 ov to F terminal and negative | F ov terminal 7 and negative
power contact) power contact)

1.3 Technical specifications

Basic parameters

Dimensions 100 mmx77 mmx12 mm
Protection level P20
Wiring specifications 0.2~1.5mm?
Wiring method Straight-through spring terminal connection
model RB-6002
Product Name Dual-channel encoder module
Current consumption Max 78mA
Number of input channels 2
Input method Single-ended encoder input, PNP/NPN compatible
Encoder power supply 24V
Trigger signal Determined by NPN/PNP wiring configuration.
Counting mode Linear counter form, ring counter form

10
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Counting range 0 ~4294967296 or -2147483648~2147483647

Z phase clear function, preset function, comparison function,
latch function

Counting function selection
Power-off save count value, frequency measurement

function, counting function

Maximum input frequency 1 MHz

Single-phase pulse (1x/2x) CW/CCW (1x) AB quadrature

Pulse input mode (1x/2x/4x) Default single-phase pulse 1x mode

Input Impedance > 500KQ

Electrical isolation Optocoupler isolation

Maximum connection

distance of signal line 2 meters

1.4 Environmental Specifications

Environmental parameters

Operating temperature -25~60°C
Operating humidity 95% non-condensing
Atmosphere = 795 hPa (altitude < 2000 m) as per IEC 61131-2
Storage temperature -40~85 °C
Overvoltage category I

11
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2. Mechanical installation

2.1 Installation dimensions

The installation dimension information is shown in the figure below, the unitis (mm ).

100+£0.5mm
™M ™M M M ™M M ™M ™M ﬁ
100£0.5mm

J) TUU RYUUUOUUTU T) 9
~

[T:

g el g o CILIMMENNT sl s |
m o

12£0.2mm 77+£0.5mm

2.2 Installation method

2.2.1 Inter-module installation
Before installation, push the lock and release lever on the top of the module backward.
After all the module levers are open, insert the modules horizontally. After installation, push

the lever back to its original position.

12
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The module is installed on a DIN rail. The DIN rail must comply with the IEC 60715

standard (35 mm wide and 1 mm thick). The dimensions are as follows:

—L

+G€
LT

|
s

Note: When the module is installed on a DIN35 rail other than the one recommended
above, the DIN rail lock may not lock properly. Before installing the module, open the lock

lever on the top of the module before proceeding to the next step of installation.

Notice
@® When this product is installed on a DIN rail other than the one recommended above
(especially when the thickness of the DIN rail is < 1.0mm), the DIN rail lock will fail and

the product will not be installed properly, causing the product to not work properly.

13
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2.2.2 Installation on the rail

During installation, align the module with the DIN35 rail and press the module in the
direction indicated by the arrow, as shown in the figure below.

DIN35 rail

Note: After installing the module, press the lock-release lever downward by hand to secure

the module onto the guide rail, ensuring it is properly installed.

Disassembly:

Push the lock lever upwards by hand, and then pull the module away from the DIN35
rail.

lifting the locking/release lever

......

14
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3. Electrical installation

3.1 Cable selection

Signal related cables. The wire lug diameters in the following table are for reference

only and can be reasonably calculated and adjusted based on actual use.

NETE]

Ferrule Type

Compatible Wire Gauge KST
Standard (mm?*) AWG Model Cr:tnpilng
0.25 24 E0208
0.5 20 E0510
0.75 18 E7510 KST2000L
1.0 18 E1010
1.5 16 E1510

Stripping length: 8—10 mm

The shape and size requirements of the riveted terminals are shown in the figure below.

Max2.0mm

15

8mm~10mm

Max2.5mm
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3.2 Terminal wiring

AO

Encoder

BO

(PNP) (NPN)

Z()

SS

LO

CHO

24V

[o] [o]
a8
[o] [o] 4=
s
[e] []
as
=Ny
as
[o] o]
aa
[o] o]
as
[o] o]
as
[o] [o]
ae

Y

08
19
2 A
3B
4C
5D
6 E
7F

A1

B1

YA

SS

L1

CH1

24V

oV

1

J(Load)

24V

Notice

e When routing extension cables, avoid bundling them together with power lines (high

voltage, high current) and other cables that transmit strong interference signals. Route

them separately and avoid parallel routing.

e Use recommended cables and adapter plates for connection. It is recommended to use

shielded cables for extension cables to improve anti-interference capabilities.

16
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4. Module Function

4.1 Module Configuration Parameters Description

4.1.1 Count mode

- we
] EASIC THFO CONFIG-DATA RXEDO TXFDO
Ch 0: Count mode Linear mode ~
s ot eanes If'il'].E‘
Ch 0: Input type Singlephase 1 multiplication
Ch 0: Data preservation Disahle e
Ch 0: Filter time 15
Ch 1: Count mode Linear mods ~
Ch 1: Count range 074294587205 w
Ch 1: Input type Single—phase 1 multiplication
Ch 1: Data preservation Disable ~
Ch 1: Filter time 15

When setting the counting mode in TwinCAT3, Codesys programming software:

0: Linear mode (default): The count value will stop counting when it reaches the limit
value, and an overflow flag will be displayed when it reaches the limit value

1: Ring mode: After the count value reaches the limit, it will roll over and continue

counting. There is no overflow mark when the limit value is reached.

17
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4.1.2 Count range

BASIC INFO CONFIG-DATA EXFDO THEIO
Ch 0: Count mode Linear mode ~

Ch 0: Count range 0742040957205 b4

{29
645

Ch 0: Input type

Ch 0: Data preservatien Dizable ~
Ch 0: Filter tine 15

Ch 1: Count mode Linear mode v
Ch 1: Count range 074294967295 4
Ch 1: Input type Single-phase 1 multiplication
Ch 1: Data preservation Diszahle v
Ch 1: Filter time 15

When setting the counting range in the twincat3 programming software:
0: default, only positive values, the limits are 0 and 4294967295
1: has positive and negative values, the limit values are -2147483648 and 2147483647

4.1.3 Input type

BASIC IKFO CONFIG-DATA jikagi) TXPIO
Ch 0: Count mode Linear mode ~
Ch ©; Count ranse 074294967295 v

Ch 0: Input type Single-phase 1 multiplication

Sinle—
Cw/ccw
2-phase 1 multiplication

Ch 0: Data preservation

Ch 0: Filter time 1pll 1
Z-phase 2 multiplication
Z-phase 4 multiplication

Ch 1: Count mode

Ch 1: Count ranse 074294967295 v
Ch 1: Input type Single-phase 1 multiplication
Ch 1: Data preservaticn Disable ~
Ch 1: Filter time 15

See the figure below for details

Pulse input

Counting timin
mode 9 9

18
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o fFLFL

wf Y FY

Addiction Count on the rising edge (1 ) of ®A
_ counting o8 ®B and Y03(YOB) is OFF
Single - phase &Y03 (Y0B)
1 multiplication } ¢,_ﬂ_ﬂ_
Subtraction ' Count on the falling edge (| ) of ®A
counting 8 | ®B or YO3(YOB) is ON
/Y03 (YOB)
f { f % Count on the rising edge( 1 ) and falling edge ( { ) of ®
Addiction & gedge(t) gedge (V)
. A
) counting o8 .
Single - phase &Y03 (Y0B) @B and Y03(YOB) is OFF
2 multiplication ) Ny f % f l Count on the rising edge( t ) and falling edge ( { ) of ®
Subtraction :
. A
counting o8
/Y03 (Y0B) ®B or YO3(YOB) is ON
Addiction o N Count on the rising edge (1 ) of ®A
counting e @B is OFF
cw/CCw
by
Subtraction ®Ais OFF
counting b f f Count on the rising edge ( t ) of ®B
Addiction o f1LF L ,
. When @B is OFF, count on the rising edge (1 ) of ®A
counting _ITLIL
2- phase L
1 multiplication ) #a 1 Jz
Subtraction When @B is OFF, count on the falling edge ( | ) of ®
counting bR |_| |_| A
Addiction d’""ﬁ—f_'l'— When ®B is OFF, count on the rising edge ( 1 ) of ®A
counting N _m_l_l_ When @B is ON, count on the falling edge ( } ) of ®A
2- phase &
2 multiplication ) . ,_ﬂ_ﬂ_ When ®B is ON, count on the rising edge (1 ) of ®A
Subtraction E ) .
. When ®B is OFF, count on the falling edge ( | ) of @
counting '“HJ_l_I—I_
A
When @B is OFF, count on the rising edge (1 ) of ®A
Addiction “‘-‘-_T_{'_f_{'_ When ®B is ON, count on the falling edge (| ) of ®A
counting am When ®Ais ON, count on the rising edge ( t ) of ®B
When ®Ais OFF, count on the falling edge ( { ) of ®B
2- phase
o When ®Bis ON, count on the rising edge ( 1 ) of ®A
4 multiplication
. &1 f f When @B is OFF, count on the falling edge ( | ) of ©
Subtraction A
counting

When @A is OFF, count on the rising edge (t ) of ®B
When ®Ais ON, count on the falling edge ( { ) of ©®B

19
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4.1.4 Filter time

BASIC INFO CONFIG-DATA RXPIO THEDO
Ch 0: Count mode Linear mode v
Ch 0: Count range 074254967295 ~
Ch 0: Input type Single-phase 1 multiplication
Ch 0: Data preservation Disahle v
|Ch 0: Filter time 15 | |

Ch 1: Count mede Linear mode ~
Ch 1: Count range 074254967295 ~
Ch 1: Input type Single-phase 1 multiplication
Ch 1: Data preservation Disable ~
Ch 1: Filter time ‘15

0-65535 configurable, unit 20ns, default filter 15.
Note: The high frequency filter value is low, the low frequency filter value is high,
and the filter parameter cannot exceed the frequency value, otherwise the correct value will

not be sampled.

4.2 Downlink data settings
4.2.1 Control byte (1 byte)

BASIC TNFO CORFIG-DATA RIPIO THFDD
Address Display format Monitor value
Ch 0: Control byte USINT 0
Ch 0: Preset value UDINT 0
Ch 0: Compare value UDINT 0
@ Ch 0: Time window UINT 0
Ch 1: Control byte USINT 0
Ch 1: Preset value UDINT 0
Ch 1: Compare value UDINT 0
Ch 1: Time window UINT 0

® Bit0 (counting enable bit): 1: on 0: off
This bit must be on to count
® Bit1 (counting direction bit): 1: reverse 0: forward
After reversal, the input signal direction is reversed, which is only useful for 2-phase

mode and invalid for single-phase mode.
20
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® Bit2 (Z phase clear bit): 1: open  0: close

After it is turned on, the count value will be cleared when encountering the rising edge
of phase Z until it is turned off.
® Bit3 (latch status clear bit): 1: open 0: close

After turning it on, the latch value and latch flag are cleared, and latching takes effect
only after turning it off.
® Bit4 (compare function bit): 1: enable 0: disable

After turning it on, the comparison value is valid. When the count value is equal to the
comparison value, the comparison flag is pulled high.
® Bit 5 (frequency measurement function bit): 1: enable 0: disable

It is necessary to set the time window for frequency measurement. When it is turned on,
the frequency measurement will be carried out in real time. If the frequency measurement is
not needed, turn it off. When the time window is 0, the frequency measurement is also
turned off. The minimum frequency is 1KHz, and the frequency below 1KHz cannot be
measured. The time window cannot be changed when the enable is turned on. If you want
to change it, turn off the enable first.
® Bit6 (preset function bit): 1: on 0: off

You need to set a preset value. Each time you turn it on, the count value will be equal to
the preset value. You need to turn it off and then back on again for the next use. This can
be used to clear the count value.
® Bit7 (clear bit): 1: open 0: close

The count value is reset after it is turned on, and will not be reset until it is turned off.

21
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4.2.2 Preset value (4 bytes)

BASIC INFO CONFIG-DATA EXFDO THEDD
Address Display format Monitor value
Ch 0: Contrel byte TSINT 1]
ICh 0: Preset value UDINT o}
Ch 0: Compare walue TUDINT i}
@ Ch 0: Tine windew UINT 0
Ch 1: Control byte TUSINT 1]
Ch 1: Preset value UDINT 0
Ch 1: Compare value TDINT 1]
Ch 1: Time window UINT o}

The count value to be preset is used in conjunction with bit6 of the control byte:
The control byte is set to H40 (or bit6 is set to "1"), and the downlink preset value is set to

any value, and the count value in the uplink data will become the set preset value.

4.2.3 Compare Value (4 bytes)

BASIC INFO CONFIG-DATA RXFDO TXFDO
Address Display format Monitor value
Ch 0: Control byte USINT 1]
Ch 0: Preset value UDINT 0
@ Ch 0: Time window TINT ]
Ch 1: Contrel byte USINT 0
Ch 1: Preset value UDINT 0
Ch 1: Compare value UDINT 1]
Ch 1: Time window TINT 0

The count value to be compared is used in conjunction with bit 4 of the control byte:

The control byte is given to H11, and the downstream comparison value is given an
arbitrary value, which turns on bit 0 and bit 4 of the downstream data control byte. When
the upstream count value is equal to the comparison value, bit 2 of the upstream status
byte will become 1, and the comparison output port will also be pulled high until the function

is turned off.

22
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4.2.4 Time window (2 bytes)

Online Mode

BASIC INFO

Address
Ch 0: Centrol byte
Ch 0: Preset value

Ch 0: Compare walue

Ch 0: Time windew

Ch 1: Control byte
Ch 1: Preset value
Ch 1: Compare value

Ch 1: Time windew

CONFIG-DATA

Display format
USINT
UDINT
UDINT
UINT
USINT
UDINT
UDINT

UINT

RXFDO TXPDO

Monitor value
)
)

o

The duration required for frequency measurement, in ms, is used in conjunction with bit 5 of

the control byte:

When bit5 of the downlink control byte is set to 1 and the time window is given a

corresponding value, the module will measure the frequency in real time, and the frequency

value will be displayed in the frequency value of the uplink data. Until bit5 of the control byte

is set to 0 or the time window is given to 0. The time window cannot be changed when the

enable is turned on. If you want to change it, turn off the enable first.

4.3 Uplink data description

4.3.1 Status byte (1 byte)

Online Mode

® Bit0 (channel 0 count bit):

1: channel 1 count value overflows

BASIC INFO

Addrese

Status hyte

Ch 0: Count walue
Ch 0: Latch wvalue
Ch 0: Pulse rate
Ch 1: Count value
Ch 1: Latch value

Ch 1: Pulse rate

CONFIG-DATA

Display format
USINT
UDINT
UDINT
UINT
UDINT
UDINT

UINT

23

RXFIO TEFIO

Monitor value

0

0

0

0: channel 1 count value does not overflow
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® Bit1 (Channel 1 count bit):

1: Channel 2 count value overflows 0: Channel 2 count value does not overflow
® Bit2 (channel 0 comparison bit):

1: channel 1 count value matches the comparison value

0: channel 1 count value does not match the comparison value

® Bit3 (channel 1 comparison bit):

1: channel 2 count value matches the comparison value

0: channel 2 count value does not match the comparison value

® Bit 4 (Channel O latch bit):

1: Channel 1 latched successfully 0: Channel 1 not latched
® Bit 5 (Channel latch bit):

1: Channel 2 latched successfully 0: Channel 2 not latched

® Bit6: Reserved

® Bit7: Reserved

4.3.2 Count value (4 bytes)

EASIC INFO CORFIG-DATA EXFDO THFDO
Address Display format Monitor value

Status byte TSINT 0

Ch 0: Count value UDINT 0

Ch 0: Latch walue UDINT 0

@ Ch 0: Fulse rate UINT 0
Ch 1: Count value UDINT 0

Ch 1: Latch value UDINT 0

Ch 1: Pulse rate UINT 0

4.3.3 Latch value (4 bytes)

24
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RXFDO

BASIC INFO

Address
Status byte

Ch 0: Count value

CONFIG-DATA

I Ch 0: Latch value

Ch 0: Pulse rate

Ch 1: Count value

Ch 1: Latch value

Ch 1: Pulse rate

4.3.4 Frequency Measure Value (pulse rate) frequency value

Online Mode

Unit: 1kHz

25

Display format
USINT
UDINT
UDINT
UINT
UDINT
UDINT

UINT

BASIC INFO CONFIG-DATA EXFDO
Address Display format
Status byvte TSINT
Ch 0: Count value UDINT
Ch 0: Latch value UDINT
@ Ch 0: Pulsze rate UINT
Ch 1: Count value UDINT
Ch 1: Latch value UDINT
Ch 1: Pulse rate UINT

THEDO

Monitor value

0

0

TKFDO

Monitor\

a
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5. Product use cases
5.1 Use and configuration of RB-6002 in Codesys

Install the XML description file into Codesys, click the upper left corner of the tool device

repository, and install the RB -1100 description file.

erugl Tools | Window Help
A AL "M |2 |53+ 17 | B | Application [Device: PLC Logicl ~ @8 ©F |, m W [[= 6= °= =

¥ Device Repository X

Location [sygtan Repository vl [ Edit Locations...
(C:\ProgramData\CODESYS\Devices)

Installed Device Descriptions

|5tring for a full text search | Vendor | <All vendors> v Install...

Name Vendor Version Description Opinstall
# [ Miscellaneous BOor.
+ [0 Fieldbuses

+ B HMI devices

+ (@ rLcs

+ - @ softMotion drives

¢ Device Repository X

Location [sysm Repository ~ Edit Locations...
(C:\ProgramData\CODESYS\Devices)

Installed Device Descriptions

String for a full text search | vendor | <allvendors> - Install...
Name ~ Uninstall
+ [ MTC-1100 Eqort.,
= [ RB-1100
- s-1100
# [ RS Series

# [ SDEC Series
+ - [l DECOWELL AUTOMATION CO. LTD.

e T R

@ Device RB-5102 / Pulse, 2 Channels” installed to device repository ~
@ Device "RB-6321 / RS485, ModbusRTU, 1 Channels” installed to device repository Details..
© Device E-6301 /RS485, FreePort, 1Channels” installed to device repository .
& Device "RB-6311 /RS232, FreePort, 1 Channels® instalied to device repository
@ Device "RB-1100" installed to device repository
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RB -6002 under RB -1100 adapter, open Codesys, and scan the adapter and module,

as shown in the figure.

= 3 Untitled! v
- 3 [ Device [connected] (CODESYS Control Win V3 x64)
= E) PLC Logic
- £ Application [stop]
.I] Library Manager
[£] PLc_PRG (PRG)
= (&8 Task Configuration
32 EtherCAT _Task (IEC-Tasks)
= 3§ MainTask (IEC-Tasks)
& PLC_PRG
= A [{J EtherCAT Master (EtherCAT Master)
-~ il RB_1100 (RB-1100)
1 RB_6002 (RB-6002 / High speed Count, 2 Channels,

Configuring the RB -6002 Module
To configure the RB -6002 communication parameters, double-click “RB-6002” > “1O

Mapping”, and users can configure the corresponding parameters as shown in the figure.

Devices > 8 X|| @ vewce | (@ EthercaT Master i Re_6002 x
=@ wgd;h . W'W S Parsmetars Find Filter Show all ~ o Add FB for IO Channel.. * Go to Instance
= B PcLoge T— Variable Mapping  Channel Address  Type Current Value Prepared Value Unit  Description
= £ Application [run] + "y Ch 0: Control byte %QB4  USINT Ch 0: Control byte
) Lorary Manager Module IEC Objects " Ch 0: Preset value %QD2  UDINT Ch 0: Preset value
[E] pLc_prG (PRG) + " ChO:Comparevalue  %QD3  UDINT Ch 0: Compare value
= @ Task Configuration MfonKation + "y Ch 0: Time window %QW8  UINT Ch 0: Time window
& EtherCAT Task (IEC-T3| + " Ch 1: Control byte %QB18  USINT Ch 1: Control byte
& MainTask (IEC-Tasks) + "y Ch 1: Preset value %QD5 UDINT Ch 1: Preset value
&) pLc_prG + "0 Ch1:Comparevalue  %QD6  UDINT Ch 1: Compare value
(3] EtherCAT Master (EtherCAT Master| + "y Ch 1: Time window %QW14  UINT Ch 1: Time window
@ Rrs_1100 (R8-1100) % Status byte %IB8 USINT b Status byte
s: =% Ch 0: Count value %ID3 UDINT tip Ch 0: Count value
1) RB_6301 (R8-6301 /RS48S, % Ch 0: Latch value %ID4 UDINT tp Ch 0: Latch value
&% Ch 0: Pulse rate %IW10  UINT tip) Ch 0: Pulse rate
% Ch 1: Count value %ID6 UDINT oltip Ch 1: Count value
=% Ch 1: Latch value %ID7 UDINT tip Ch 1: Latch value
=% Ch 1: Puise rate %IW16  UINT Not updated (check tooltip Ch 1: Pulse rate
|cn 0: Control byte Reset Mapping Always updatevariables  Use parent device setting
@ = Create new variable “# = Mapto existing variable

Configure RB -6002 counting parameters
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5.2 Use and configuration of RB -6002 in TIA Portal

Start the TIA Portal V17 software and select "Create a new project”. Select the name and

path of the project to be created and click Create.

74 Siemens -OX

Totally Integrated Automation

Create new project

L . Project name: |Project]
Open existing project
Path: | C:\Userslinyao.liiDesktop!11|
Create new project Version: |V18
Author: | xinyeoli
Migrate project
Comment:

Welcome Tour

Installed software

Help

User interface language

P Project view

1. Select Devices and Networks, and click Add Device;

2. Select the PLC model (the PLC model used in the case is S7-1200)
3. Click Add.

74 Siemens - C:\Usersiinyao.li\Desktop\1 1\Project1\Project1

Totally Integrated Automation

Add new device

Devices & Show all devices Device name:
networks

PLC_1

v [ Controllers A Device
~ [l SIMATIC 57-1200
~(@cru

» [l CPU 1211C ACIDCIRly

Add new device

o®
s
=
L
P

Controllers
~ [ CPU 1211C DCIDCIDC
B PR
W M0 CPU1211C DODEIDE
3 _Ms 1-1AE31-0XBO
i Jses7 211-14E400xe0}
Configure networks S Aricle no.: | 6ES7 211-1AE40-0XB0 -
UTZITTCOTDCRY
HM » [ CPU 1212C ACIDCIRly - Verion: Va6 -
» [ cPu 1212¢ DCDCIDC
» [ cPU 1212C DUDCRY Description:
» [l CPU 1214C ACIDCRly Work memory 75 KB; 24VDC power supply with
2 DI6 x 24VDC SINK/SOURCE, DQ4 x 24VDC and Al2
McPU 12 ,
P CIU DERAC DOUSE on board; 3 high=peed counters (expandable
» L CPU 1214C DCIDCIRly with digital signal board) and 4 pulse outputs on
PCzystems

» [l CPU 1215C ACIDCIRY board; signal board expands on-board II0; up to

@ouascooonc | (RS
» [ cPu 1215€ DCIDCIRly tranzport protocol TCPIIP, secure Open User

» [ CPU 1217C DCIDCIDC Communication, 57 communication, Web server,
» [ cPU 1212FC DODCIDC QECLASutION

» [ CPU 1212FC DUDCIRlY

» [l cPu 1214FC DCIDCIDC

» [ CPU 1214FC DCDCIRYY

» [l CPU 1215FC DCIDCIDC

» [ CPU 1215FC DUDCIRl

» Project view Opened project: C:\Users\xinyao.I\Desktop\11\Project1\Project1

28



RB Series 1/0 Modules

Add GSD file

U4, Siemens - C:\Users\xinyao.li\Desktop\11\Project1\Project1
Options [Tools Window Help

Project Edit View Insert Online

j ﬁﬂmpmm.% ¥ iz | Y settings

Support packages

he " Go offline

. Man neral station description files (GSD)
| Devices | fanage ge ea tto description files (GSD)
Start Autornation License Manager f

o (] Qs

s
[#| Show reference text

ey

L=

~ | ] Project1 Ll Global libraries
i:' Add new device T

Iﬂh Devices & networks

I

IY pevice :onﬁgur..,“
%/ Online & diagno...
» r:ﬁ'. Program blocks
» [* Technolegy obj...
» External source f.. i

» g PLCtags |

-

SITMINS

1. Select the path where the GSD is stored;
2. Select the corresponding GSD file;

3. Click Install (the configuration example uses the RB -1110)

Manage general station description files

Installed GSDs | GSDs in the project
Source path: | C:lUsersbinya o liiDesktopl1111GSDMLY2.35-DECOWELL-RB_1110 m
Content of imported path
a-ﬁile Version Language  Status
English Already installed

E GSDMLV2.35-DECOVELL-RE_1110-20241115.xm| | V235

N

(<] i

Delete H—Inﬂlll—” Cancel I
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DELU VW E

Add PROFINET slave device:
1. Click Network View;

2. Click Other Field Devices;
3. Click PROFINET I0O;

4. Click DECOWELL and select the RB -1110 module.

E Topology view

Hgﬁ, Network view m Device view ‘

Options

% Network| £ Connections [HMI connection

PLC_1
CPU 1211C

<] 3] [foo=

i
overnview 44|r

-1 l
o1

jm|

v | catalog

¥¢ Device
¥ 57-1200 station_1
b PLC1

[ m \[)]L

b ]

QRN >

‘d.earch) }@ @‘
[ Filter Profile: [m
» [ Power supplyand distribution E
» [1g Field devices
» Ll Additions| Ethemet devices
» ﬁ. Drives
» [ Encoders
» [ Gateway
» (@ DEC
» [@EX1112
» [l FS Series
» (@i FS1 Series
» (@ LsPN
» [ PNz
» [l PN2 FS Series V3
~[gre-1110
» (@ RX-1110
» [ 5DPN 1OLM
» [l Festo AG & Co. KG
» [l SIEMENS AG
*» [l Systeme Electric

Connect the PLC and PROFINET slave devices. Click the Unassigned of the DEC module

and click PLC -1. PROFINET interface.

PLC_1
CPU 1211C

RB-1110
RE-1110

!iﬂl ESSIE n E

select 10 controller

30
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Add a single-channel differential encoder module. Double-click the RB-1110 module added
in the Network View, go to the Device View interface, select FM in the module, and double-

click to add RB-6002.

H2 » Ungrouped devices » RB-1110 [RB-1110] — W @ X Hardware catalog & 10
E Topology view ||i Network view ||[If Device view Options

[Re-1110 (RB-1110] ) = (el = ] De

21 Module v | Catalog

T
@rieer [ [7]
b[iHeadmodule
« [1g Module

» WA

» (@ A0

» ol

» [goo

EE;
Il re-5032
Il re-s102
I re-s301
Il re-6311

Il re-6321
[l re-6512

= ¥ RB-1110
, » Interface

RE-6002_1

eneral | 10 tags | Systemconstants | Texts |

Set the counting module configuration information.

PLC_1 RB-1110
CPU 1211C RE-1110
PLC 1

Fmmmec PLC_1.PROFINET 10-Syste... [
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Click RB -1110, open the device view, click RB -6002-1, then click the module properties

below, select module parameters, and configure the RB-6002 configuration parameter

information in the project box on the right.

#¢ [re-1110[RE-1110]

[ & ¥ (e)H(Ha

|

I
g
1
OOE

[TH 9

]

RB-6002_1 [RB-6002]

Goerst [ D[ Sremesmans | Torn_ [

) General 2 Module parameters

3| [75%

u]unwmm-hmu-|; o

Linear mode

0..4294967295

I |

single-phase 1 multiplication
disabled

Linear mode
0..4294967295
Single-phase 1 multiplication
disabled
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®

DELUWELL

Configuration and program download.

Select all devices in the network view and click Download

1. Click to start searching;

2. Click Download after the search is successful.

Extended download to device

Configured access nodes of "PLC_1"

After the program is downloaded, start the CPU and click on the online

monitoring button to see if the communication is normal.

PLC_1
CPU 1211C

RB-1110
RE-1110

PLC 1

PLC_1.PROFINET IO-Syste... ‘—-—j

33

Device Device type Slot Interface type  Address Subnet
PLC 1 CPU1211CDCD... 1 X1 PNIIE 192.168.0.1 PNIIE_1
Type of the PGIPCinterface:  |§_PNIE [~
PGIFCinterface: Wl TwinCAT-Intel PCI Ethernet Adapter (Gigabir)... |+ @)l
Connection to interfacelsubnet: | Directatslot'1 X1° [+] ®@
Z',EIE',E.'.E. | |'|©
Select target device: Show all compatible devices [~
Device Device type Interface type Address Target device
PLC_1 CPU1211CDC/D... PNIE 192.168.0.1 PLC_1
= PNIIE Enter address here =
["| Flash LED
TT— Startsearch
Online status information: [ pisplay only error messages
53 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
=37 Retrieving device information... \ [+
| Load || cancel |
& Goonline
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Address description example (in this case, the | address starts at 68 and the Q

address starts at 64)

\m Topology view |5E-:1 Network view

‘[[‘I‘ Device view L

J Device overview

Address
%168.0
%168.1
%168.2
%168.3
%168.4
%168.5
%168.6
%168.7

%I1B69
%IB70
%IB71
%IB72

%IB73
%IB74
%IB75
%IB76

%IWT7
%IW80
%IW82

¥{ Module ... Rack

~ RB-1110

» Interface
RE-6002_1

Q9 0O 0O Q0 Q

Format
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

Unsigned Decimal
Unsigned Decimal
Signed Decimal
Signed Decimal

Hexadecimal
Hexadecimal
Hexadecimal
Hexadecimal

Hexadecimal
Hexadecimal
Hexadecimal

Slot | address  Q address | Jype

0 iB-1110
0 X1 iB-1110
1 68...88 64...85 B-6002
2

3

4

Uplink data
Note

ChO Counter Overflow
Ch1 Counter Overflow

Artic...
18-0...

| >

1840..

ChO Counter value matches/mismatches the compare value
Ch1 Counter value matches/mismatches the compare value

ChO Latch Success Flag Bit
Ch1 Latch Success Flag Bit
Reserve
Reserve

Counter Value

Latched Value

Frequency Measurement
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Downlink data

Address Format Note

%164.0 BOOL Count Enable

%164.1 BOOL Counter Direction Bit
%164.2 BOOL Z-phase Reset
%164.3 BOOL Latch Status Clear Bit
%164 .4 BOOL Compare Function Bit
%164.5 BOOL Frequency Measurement Function Bit
%164.6 BOOL Preset Function Bit
%164.7 BOOL Clear Bit

%QB65 Hexadecimal Preset Value

%QB66 Hexadecimal

%QB67 Hexadecimal

%QB68 Hexadecimal

%QB69 Hexadecimal Compare Value
%QB70 Hexadecimal

%QB71 Hexadecimal

%QB72 Hexadecimal

%QB73 Hexadecimal Time Window
%QB74 Hexadecimal

5.3 Usage and configuration of RB-6002 in TwinCAT3
Installing XML description files into TwinCAT3

& DECOWELL RS-EC2(zhonghong) V1....

@ DECOWELL RS-EC2 Coupler V1.0.3

2023/9/27 13:12

2023/6/20 10:56

€ DECOWELL RB-1100_V1.0.7

2023/12/13 14:59

& DECOWELL SDEC-8I0L-M12-00 V1.0.3

Y NECOWEN -FE W2 N7

Installation XML File

Open the TwinCAT3 software, select "File" > "New" > "Project" in the menu bar, and choose

2023/5/12 14:31

2022ALIT ATNR

"TwinCAT Projects" in the new project window.
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DELUWE L

ﬁ Start Page - TcXaeShell (Administrator)

File ||Edit View Project Debug TwinCAT TwinSAFE PLC Team Scope Toc
m »  §] Project.. Ctrl+Shift+N
Open b File... Ctrl+N

@ Ctart Dana

New Project

New Project ? X
b Recent Sort by: | Default -] & E Search (Ctrl+E) P
4 Installed = . .
F TwinCAT XAE Project (XML format) TwinCAT Projects  1YPe: TwinCAT Projects
b AT Measurement TwinCAT XAE System Manager
TwinCAT Projects| Configuration
TcXaeShell Solution
Not finding what you are looking for?
Open Visual Studio Installer
Name: TwinCAT Project2
Location: ‘C:\Users\xinyao.li\Dccuments\TcheShell i ‘ Browse...
Solution name: TwinCAT Project2 Create directory for solution
|:| Add to Source Control

Select TwWinCAT Engineering

Scan the 10 connected to the programming computer into the project. In the project tree,

click “I/O” > “Devices” > “Scan” to scan the hardware configuration.

%7 Solution "TwinCAT Project2' (1 project)
4 ﬂi TwinCAT Project2
b @l SYSTEM
[#=) MOTION

od rLC
| sAFETY

E C++

VISION
&l AnaLYTICS
4 [ 1/0
:: M. "'i:l Add New Item...
‘0 Add Existing Item...
Rename
Add New Folder...
Export EAP Config File
\ Scan
Paste

Paste with Links

Ins
Sh

Ct

Add 10 module

*% Image
*® Image-Info
2 SyncUnits

Inputs
B Outputs
3 InfoData
@ Box 1 (RB-1100)

Mapping TxPDQ Device Status
B Mapping RxPDO Device Control
B Module 1 (RB-6002)
& WcState

b B InfoData

a1 Mappings

A

A -

Hardware Configuration

36



®
——amam s rmme m P

RB Series 1/0 Modules (e wy .

Click COE Online in the RB-1100 parameter table to change the RB-6002 configuration

parameters in 8000

Solution xplore R ncrroc o

B~ - .
@ & | Q= E | ~ IEI General EtherCAT DC Process Data Plc  Slots Startuf CoE - Online |Diag History Online
Search Solution Explorer (Ctrl+;) P
%1 Solution 'TwinCAT Project1’ (1 project) Update List [J Auto Update Single Update []Show Offline Data
4 ] TwinCAT Project1
b @ svsTEM Advanced... | ‘
k=) MOTION Add to Startup... Madule OD (AoE Port): D
o[ PLC
€] sAFETY Index Name Flags Value Unit
[ c- [E8020:0 Parameter RB-6002 | =41 <
VISION 80... Type string RW  HSC
il AnavLvTICS 80... Name string RW RB-6002
Fl
E /o ) 80... Module ident RW 0x00000A83 (2691)
4 "% pevices
= . 80... Slot RW 0x0002 (2)
4 =% Device 2 (EtherCAT) .
8 mage 80... Ch0:Count mode RW Linear mode (0)
*.' 80... Ch0: Countrange RW 0~4294967295 (0)
~ Image-Info i i
b 2 SyncUnits 80... Ch 0:Input type RW Single-phase 1 multi...
-
b Inputs 80... Ch 0: Data preservation RW Disable (0)
b R Outputs 80... Ch O Filter time RW 0x000F (15)
b @ InfoData 80... Ch1:Count mode RW Linear mode (0)
4 Box 1 (RB-1100 80... Ch1:Countrange RW 0~4294967295 (0)
b Mapping TxPDO Device Status 80... Ch1:Inputtype RW Single-phase 1 multi...
> Mapping RxPDO Device Control 80... Ch 1: Data preservation RW Disable (0)
b @ Module 1 (RB-6301) 80... Ch 1:Filter time RW 0x000F (153)
> @ Module 2 (RB-6321) +-9000:0 Information RB-6301 >35<
b T Module 3 (RB-6002) +-9010:0 Information RB-6321 =35 <

Changing Configuration Parameters

The module uplink data can be viewed in the input of RB-6002, and the downlink data can

be set in the output.

TwinCAT Project1 +# X

G} & - | o~-a ‘ }JE Name [X] Online Type Size >Addr.. InfOut Linked to
Search Solution Explorer (Ctrl+;) P~ ¥ Status byte 0 USINT 1.0 123.0 Input
#1 Ch 0: Count val... 0 UDINT 4.0 124.0 Input
%] Solution TwinCAT Project1" (1 project 41 Ch 0: Latch value 0 UDINT 40 1280  Input
4 il TWinCAT Project! #1 Ch 0: Pulse rate 0 UINT 20 1320 Input
4 g 3;;21 #1 Ch 1: Count val... 0 UDINT 4.0 134.0 Input
g ric #1 Ch 1: Latch value 0 UDINT 4.0 138.0 Input
i SAFeTY #1 Ch 1: Pulse rate 0 UINT 2.0 142.0 Input
m C++
[ vision
& ANALYTICS
4 [@ o

4 “% Devices
4 =% Device 2 (EtherCAT)
2 Image
2 Image-Info
> 2 SyncUnits
4 Inputs
> W Outputs
> B InfoData
b Mapping TxPDO Device Status
b [ Mapping RxPDO Device Control
b @ Module 1 (RB-6201)
b @ Module 2 (RB-6321)
4 1
b
> B Output
b @ WeState
b @ InfoData
' Mappings

Input

37



RB Series 1/0 Modules DECUOWELL

A= | o-a | ﬁE Name [X] Online Type Size =Addr... In/Out Linkgd to
Search Solution Explorer (Ctrl-+) P~ - Ch 0: Control b... 0 USINT 1.0 121.0  Outp...
= : . : . - Ch 0: Preset val... 0 UDINT 4.0 122.0 Qutp...
« 50'?'?“(:;:';'55 P1r°Je°“ (1 project) - Ch 0: Compare... 0 UDINT 40 1260  Outp..
“ :iﬂ‘”'S"VSTEI\;“Je“ B Ch 0: Time win... 0 UINT 20 1300  Outp...
& MOTION E-Ch 1: Control b... 0 USINT 1.0 132.0 Outp...
o pLc - Ch 1: Preset val... 0 UDINT 4.0 133.0 Outp...
K .
\@l SAFETY Ch1: C.ompa.re... o] UDINT 4.0 137.0 Outp...
E Cis - Ch 1: Time win... o} UINT 2.0 141.0 Outp...
VISION
& AnaLYTICS
4 =10

4 "L Devices
4 == Device 2 (EtherCAT)
28 image
*% Image-Info
2 SyncUnits
Inputs
B Outputs
& InfoData
il Box 1 (RB-1100)
4 Mapping TXPDO Device Status
b Bl Mapping RxPDO Device Control
b @ Module 1 (RB-6301)
b @ Module 2 (RB-6321)
4 @@ Module 3 (RB-6002) |

> Input
b [ WeState
b @ InfoData
&' Mappings

ATV T T T

Output
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