COMPANY PROFILE -

Chengkong Electronics,
Professional data collection product supplier,

More than ten years of ingenious quality assurance
and first-class data collection services
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Thermocouple Acquisition Module

Overview

The CK module is a new generation of modular
data collector based on embedded system. It
adopts the standard DIN35 rail mounting method,
which is easy to install and flexible to use; it can
cope with various on-site applications. The module
is configured with 485 network port cascade
interface, which can be connected to multiple
modules in series, not through the switch, etc. At
the same time, it is configured with RS485
interface, which can be used to communicate with
PC or PLC individually, and can also be used in a
network with multiple 485 modules.

CK-3088R Thermocouple Temperature
Collector can collect up to 8 channels of K-type
thermocouples; the conversion accuracy is up to
0.5C. In addition, the module can support voltage-
type signal input.

The CK-3088R utilizes advanced magnetic
isolation technology to effectively guarantee the
speed, reliability and security of data acquisition.

Applications

Automation equipment

Remote monitoring and data collection
Intelligent manufacturing/smart factory
Industrial site control

Smart warehousing and monitoring

Medical and industrial control product development

Packaging and material transfer

Electronic product manufacturing
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Technical Parameters

®Embedded Real-Time Operating System

@ Thermocouple Type: K/ T/J/N/S/R/B
®inputchannels: 8channel

@ temperature range: -100~1370C (K-type)
@& Tecmperature conversion accuracy: +0.5C
®conversion rate: 25times/second (full channel)
@ AD conversion resolution: 16bit
®ncwsletter: 485dualnetwork portcascade
@®Disconnect Detection:Support

@ Wide power supply range: DC+10~+30V
& Address/Baud Rateis user configurable
®protocol:MODBUS-RTU

@ ESD protection: £ 15KV

@ Isolated Withstand Voltage: DC 2500V

@ Operating Temperature Range: -40C ~80C
@ [ndustrial-grade plastic housing, standatd

DIN35 rail mounting

Function configuration

CK-3046R | CK-3088R | CK-3168R

type K/T/J/N/S/R/B
16bit

4 8 16

suppofrt | suppott |suppotrt

support | suppott [suppotrt

unsupported | unsupported | support
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CK-3046R
CK-3088R

4-ch input
8-ch input

Input: Thermocouple K/J/T type modbus—RTU
OQutput: RS485

The CK-3088R is an internal 16-bit high-
precision AD converter Thermocouple data
collector, configured with 8-channel K-type
thermocouple acquisition channel.lt is suitable for
collecting thermocouple data signals from

Temperature range and conversion accuracy

Signal Type Measurement range Measurement range | Conversion accuracy
K -100C~+1370C | <3007C,+0.5C =>3001C,+0.1%F.S.
] -100C~+1370C | <300°C,+0.5C =>300C,+0.1%F.S.
N -100C ~+1370C | <300C,%0.5C =>300C,+0.1%F.S.
S -100°C ~+1370°C | <300°C,+0.5°C =>300C,+0.1%F.S.
R -100C~+1370C | <300C,*0.5C =>3001C,+0.1%F.S.
T -100C ~+1370C | <300C,+0.5C | >300C,£0.1%F.S.
B -100C ~+1370C | <300C,£0.5C | =300C,£0.1%F.S.
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Module working principle diagram
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High —precision data col lection

CK-3088R uses an advanced A -> high-
precision integrated digital mode converter
with a resolution of up to 16 bits and the
measurement accuracy is better than 0.5~ C
(typical value). It can meet the occasion of
industrial scenes and security, smart buildings,
smart home, power monitoring, process
control, etc. with high measurement
requirements.

Input and output isolation

Products for industrial application design:
DC-DC transformation can beoed to beolate
the power supply and main control circuit
power supply. At the same time, the control
unit and signal acquisition unit adopt
photoelectric isolation technology to achieve
electrical isolation to effectively guarantee
reliable and safe data collection.

Surge protection

The module is equipped with a transient
suppression circuit that can effectively
suppress various surge pulses and protect the
module to work reliably in harsh environments.
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Thermocouple Signal Input

T epe—
TCn+| O [0 thermocoup|es Modbus—RTU data format
TCn=( O [0
The Modbus data formatis in signed integer
TCn+ O [0 thermocoup les binary complement format.
The value is 10 times the actual temperature value:

CK-3088R Thermocouple Input Wiring Diagram
. 2 e t=Adata/10

Connect the positive and negative thermocouple
terminals to the CK-3088R channel. Style:

t| ----The current temperature of this channel
Adatal| ----Modbus Return data

examplel: A channel returns data as 0x02B0,the actual temperature value

s . ) . t=Adata/10 =0x02B0/10 = 688/10 = 68.8°C..
Disconnection Detection Function

example2: A channel return data for OxFF33, the actual temperature value

When the thermocouple line of the input t= Adata/10 = 0xFF33/10 = -205/10 = -20.5C o
channel is disconnected or not connected to the
thermocouple When the input channel
thermocouple line is disconnected or no
thermocouple is connected, the corresponding
conversion channel outputs 1400 C . When the user
detects the corresponding channel is disconnected,
the user should handle it accordingly.

port information

CK-3088R port description

h\_ﬁ WO HORRIR O A
— 1 TCO- Channel 0 Input Negative
— 4 2 | TCO+ Channel 0 input positive
Toor @1 3 TCI1- Channel 1 Input Negative
<h % 0 4 TCl1+ Channel 1 input positive
o %3){ % [ 5 TC2- Channel 2 Input Negative
e bl 6 TC2+ Channel 2 input positive
@ T @l 7 TC3- Channel 3 Input Negative
e % 0 8 TC3+ Channel 3 input positive
L CK-3088R sl (ol 9 | TC4- Channel 4 Input Negative
¥g$+ @1l 10 TC4+ Channel 4 input positive
TC7+ E%J 11 TC5- Channel 5 Input Negative
1 12 TC5+ Channel 5 input positive
13 TCo6- Channel 6 Input Negative
14 TC6+ Channel 6 input positive
15 TC7- Channel 7 Input Negative
1 22 o / 16 TC7+ Channel 7 input positive
L ' [eTeToTeTelel 17 VIN Power Input Positive
I 18 GND Power Ground
[®®®®®® 19 B RS485 signal negative input
Sl Sl 20 A RS485 signal positive input
21 | NC Null port
22 | NC Null port
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CK-3088R

communications interface

CK-3088R is configured with a network port 485 cascade and 1 RS485,
Ethernet can be directly connected to the computer, and RS485 can be individually
RS485 can be connected with PLC or other hosts, or multiple modules can be

connected with PLC or other hosts after networking,.

RS485 Connection

The RS485 interface of the CK series module is a
standard RS485 interface, which adopts differential
signal logic. The logic "1" is represented by a voltage
difference of +(2~6)V between the two lines; the
logic "0" is represented by a voltage difference of -
(2~6)V between the two lines. The network
connection of RS485 devices is very simple. You
only need to connect the positive and negative ends
of the device to the bus. When the communication
distance is long, you should pay special attention to
the network topology. The RS485 network topology
generally adopts a terminal matching bus structure,
and does not support ring ot star networks. The
lead-out length from the bus to each node should be
as short as possible to minimize the impact of the
reflected signal in the lead-out line on the bus signal.
For more detailed information, please refer to the
relevantinformation

Module communication mode

Vr1.0

CK module through the RS485 interface and other

equipment network connection diagram

master—s|ave mode

The communication mode of CK-3088R
module is usually master-slave mode (one question
and one answer mode); the host sends commands to
the module through the communication interface,
and the module responds accordingly after
receiving the correct command.

Host sends command
>
—

Module response command

<

<
Lﬁéﬁslﬂ

—

Master—slave mode
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Serial communication parameters (default 9600 8,N, 1 address 01)

Mailing address

The communication address range of the CK-
3088R module is 01~F7(1~247), and the module
address is factory set to 01; the module
communication address can be modified by the user
through commands according to site needs. For
specific methods, please refer to the corresponding
commands.

Communication Protocol

MODBUS-RTU Protocol

Modbus protocol is a universal communication
protocol that has been widely used in today's
industrial control field. Through this protocol,
controllers can communicate with each other or
with other devices via a network (such as Ethernet).

The module MODBUS address allocation is as fol lows:

Order Register Order Register

dd Data Description
GEn sy °

dd Data Description
GEN *Saess® ;

03 0002 Read channel 0 conversion result | ()3 0006 Read channel 4 conversion result
03 0003 |Read channel 1 conversion result[ (03 0007 Read channel 5 conversion result
03 0004 |Read channel 2 conversion result| (3 0008 Read channel 6 conversion result
03 0005 Read channel 3 conversion result | (03 0009 Read channel 7 conversion result

(I) Total number of channels varies by module model,

Temperature acquisition module Modbus
output data calculation:

The read data resultis a 16-bit sighed number, and the

result value is 10 times the Celsius value.

Data Results
Measurement result =T

For example:

Measurement of PT100 thermal resistor, the read data is
1678, the measurement resultis 1678 +-10=167.8°C;
Measurement of K-type thermocouple, the read data is
5089, the measurement resultis 5089 -~ 10=508.9C
Measurement of PT100 thermal resistor, the read data is
-389, the measurement resultis -389 +10=-38.9C

www. ckdziot. com

Communication rate

CK-3088R module RS485 supports baud
rates:1200bps, 2400bps, 4800bps, 9600bps,
19200bps, 38400bps, 57600bps,115200bps; the
module communication rate can be modified by
the user through commands according to site
needs. For specific methods, please refer to the
corresponding commands.

CK-3088R module supports industrial standard
MODBUS-RTU protocol, the module works in
MODBUS slave (server) state. It can realize
communication with PLC, RTU ot computer of
many brands. The module supports MODBUS
commands as follows:

Function

Serial o der (HEX)

Read module temperature conversion
results and module information

Temperature acquisition module
Modbus RTU communication example:

In actual use, due to different module configuration
addresses and differentinput signal amplitudes, the data
is not completely consistent with the example.When
using PL.C and other communication, vou mayv not need
to understand the underlying communication protocol,
so vou do not need to understand the following
table.Please tefer to the communication examples of
related products.

Example | Read PT100 thermal resistance acquisition results

Module Descriptio)| Number of channels: 4, address: 1

Mastersends | 01 03 00 02 00 04 25 C9
Module Reply 01 03 08 06 18 03 D? 01 5A 03 15 70 CC
) 01:Module slave addtess

The main ) ) )

station sends| 03: Modbus RTU Read holding register function code

analysis 00 02:0x0002 Register start address
00 04:Number of registers  E5 C9:CRC Check digit
01:Module slave addtess

Module

03: Modbus RTU Read holding register function code

reply analysis 08:Number of data bytes

Channel [Recening DatafHexadecimal| D ecimal |Passing results
0 06 18 [0x0618 | 1560 156.0C
1 03 D9 [0x03D9| 985 98. 5C
2 015A [0x015A | 346 34.6C
3 03 15 |0x0315 | 789 78.9C
70 CC:CRC Check digit
8/12
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Electrical parameters

Unless otherwise specified, the electrical parameters of the CK-3088R
data acquisition module are the values when Tamb=25TC.

Temperature conversion parameters Module parameters

53 Paracter BME HEME  BAE B

Min Typ Max Unit Sl | %ﬁjigﬁ %%E %ﬁjﬁ ﬁ%
g | Accuracy +0.5 C BbbE gs;”;lfy +10 +30 v
& LR {;gllf;g‘zn 2500 VDC 7; ji];i] g g(/ezzgl;dog 1 S
AR | TP 100/60 mA/V

Mechanical dimensions
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CK-3088R

instal lation method

CK-3088R supports DIN35 rail installation. Users
can easily install or remove the module on the rail,
providing assistance for industrial site application and

installation.

Three guarantees and maintenance instructions

Within five years from the date of sale, if the
productis damaged or the product quality is lower than
the technical indicators under the conditions of
storage, transportation and use, the user can return it
to the factory for free repair. If the damage is caused
by violation of operating regulations and requirements

, the device fee and repair fee shall be paid.

Disclaimer
copyr ight

The copyright of the product text and related
software described in this manual belongs to Shenzhen
Chengkong Electronics Co., Ltd., and its property
rights are absolutely protected by national laws.
Without the authorization of our company, other
companies, units, agents and individuals shall not
illegally use and copy them, otherwise the company
has the right to impose severe sanctions on national

laws.
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Product Showcase

i
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Wiring Diagram

~

485 interface

485 interface

-

|

RS485 RS485
@

CK-3088R

1
TCO-

TCO+

TCA1-

TC1+

TC2-
TC2+

TC3-

TC3+

TC4-

TC4+

TCS5-

TC5+

Il

TC6-
TC6+

TC7-

00000000000 00000

TC7+
16

Power Input Positive J

power ground
Rs485 signal negative input

e~

empty port
R85 signal positive
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input

Channel 0 Input Negative
Channel 0 input positive
Channel 1 Input Negative
Channel 1 input positive
Channel 2 Input Negative
Channel 2 input positive
Channel 3 Input Negative
Channel 3 input positive

Channel 4 Input Negative
Channel 4 input positive
Channel 5 Input Negative
Channel 5 input positive
Channel 6 Input Negative
Channel 6 input positive
Channel 7 Input Negative
Channel 7 input positive
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