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Company Profile

Shenzhen HORB Technology Corp.Ltd. (Hereinafter Referred To As “HORB”) Was Established In 2001 , Headquarter
Located In Baoan District Of Shenzhen City, Listed On The National Stock Transfer System(Stock Code: 870762),It Has
Been Approved As A National High-Tech Enterprise, A Specialized And Special New Enterprise In Guangdong Province, A
"Contract-Abiding And Credit-Worthy" Enterprise In Guangdong Province, The Sixth Innovation Top 100 Enterprise Of
Shenzhen City, Post-Doctoral Innovation Practice Base, Shenzhen Vocational And Technical College Practice Base...
HORB Is The Vice Director Of Shenzhen Clean Industry System Solution (The Chairman Unit Of The Anti-Static Professional
Committee), The Vice President Of Shanghai ESD Association, The Member Of Anti-Static Equipment Of China Electronic
Instruments Industry Association, And The Member Of ESD Association Of The United States.

HORB Technology Has Long Been Committed To The Research And Development And Service Of "Controlled
Environment Intelligent System Solutions”, Based On Clean Control Technology, Electrostatic Protection Technology, Vision
And Information Technology. Provide P+1 Smart Clean Space Engineering, P02 Clean Cloud Smart Control Platform, P03
Smart VMI Consumables Integration, +1 Solution Integrating Consulting And Training. Customers Are Mainly Concentrated
In High-End Electronics Manufacturing, Biomedicine, Military Industrial Institutes, And Government And Enterprise Units.

We Have Applied For And Approved More Than 30 Invention Patents, More Than 30 Utility Model Patents, 3 PCT
International Patent, More Than 10 Software Copyrights, More Than 30 Domestic Trademarks, 4 Madrid Trademarks, About
30 Products CE Certified, National Industrial Production Permit, ISO9001, 1ISO14001,0HSAS18001, ISO13485 System
Certification, LA Certification, Domestic Second-Class Medical Device Certification, Multi-Country Medical Device Product
Certification And System Certification. Participation In The Preparation Of 6 National Standards, 1 Industry Standard, 3
Group Standard.

HORB People Do Not Forget The Original Ideals And Aspirations, Always Adhere To Provide Customers With High-
Quality Products And Services. Best Resource, Owned By HORB, Is The First Professional Organization In China To Focus
On The Research And Promotion Of ESD Protection Technology And Clean Technology, Shenzhen Higher Vocational
College’s Contracted Industry-University-Research Cooperation Unit, Clean Engineering Professional Teaching Agent,
iNARTE Authorized China Regional Examination Center Of ESD Engineers Of United States, Senior Consultant Of Multiple
Institutions And Enterprises. As Of The End Of 2022, Serving More Than 5,000 Enterprises And Training Professional Talents
With More Than 40,000 Person-Times And Efforts To Be Made To Provide The Country With More Professional And
Technical Personnel In The Industry.

HORB Is Adhering To The “Being Customer —Focused, Credibility And Openness, Profession And Diligence, Co-Creation
And Sharing” Values, To Achieve “To Make Every Enterprise & Family More Safe And Cleaner, To Make Every Customer
More Moved, To Make Every Employee More Happier, To Make Every Partner More Satisfied” Corporation Mission,
Constantly Improve The Competitiveness Of Enterprises, Has Been Set Up Own Brands: HORB, Clean Cloud, BFN, ECO,
KANBO, Yijielianghang, BEST-RESOURCE, Sijiali, Howay,Gradually Formed A Stronger Core Technology And Brand
Advantages, Set Up Domestic Offices In Beijing, Yantai, Qingdao, Suzhou, Chongqging, And Chengdu, And Set Up Overseas
Subsidiaries In Hong Kong, Thailand, Vietnam, The Philippines, India, And Germany. And With Many Domestic And Foreign
Brand Enterprises, Such As: Huawei, OPPO, BOE, Foxconn, Flextronics, Samsung, WD, Seagate, Sony, Military Institutes,

Government And Enterprise Units Have Established Long-Term Cooperative Relations.
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1. Product Introduction
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1.1 Product Overview

The CMS3320 Oxygen Monitor Designed By Our Company Uses An Imported, Top-Tier Brand Electrochemical
Oxygen Sensor. It Features Fast And Sensitive Response And Strong Anti-Interference Capability. Through Our
Company's Unique Compensation Algorithm And Multi-Point Standard Gas Calibration, It Also Offers Long Life,
High Precision, High Repeatability, And High Stability. It Is Suitable For Locations Requiring Real-Time Oxygen
Concentration Monitoring, Such As Warehouses, Workshops, Chemical Plants, Greenhouse Farms, And
Enclosed Living Spaces.

The Device Uses A Wide Voltage 10-30V DC Power Supply, 485 Signal Output, Standard Modbus-RTU
Communication Protocol, Configurable Modbus Address, Adjustable Baud Rate, And A Communication
Distance Of Up To 2000 Meters.

1.2 Features

Uses Imported Top-Tier Brand Electrochemical Sensor, Stable And Durable.

Measuring Range 0-30%0-30% VOL, Other Ranges Can Be Customized.

High Measurement Accuracy, Up To +2%+2% FS, Repeatability Up To 1%1%.

485 Communication Interface With Standard Modbus-RTU Protocol, Configurable Address And Baud Rate,
Communication Distance Up To 2000 Meters.

Optional High-Quality OLED Display For On-Site Value Reading, Clearly Visible Even At Night.

B On-Site Power Supply Uses 10-30V10-30V DC Wide Voltage, Adaptable To Various On-Site DC Power
Sources.

B Product Uses Wall-Mounted Waterproof Housing, Easy To Install, High Protection Level Suitable For Harsh
On-Site Environments.



1.3 Main Technical Specifications

Power Supply 10~30V DC
Output Signal 485
Power Consumption 0.12wW
Temperature Measurement Range -40C°~+80°C
Temperature Accuracy +0.5C° (25°C)
Humidity Measurement Range 0~100%RH
Humidity Accuracy +3%RH (60%RH, 25°C)
Operating Temperature -20~50°C
Operating Humidity 5~95%RH, non-condensing
Pressure Range 90~110kPa
Stability < 5% of signal value/year
Response Time <10s
Warm-up Time =5min
Zero Drift (-20~40°C) +0.3%VOL
Repeatability =1%
Service Life =24 months
Measuring Range 0~30%VOL
Accuracy +2%FS
Resolution 0.1%vOL

All specifications above are measured under environmental conditions: Temperature 20°C, Relative Humidity 50%RH, 1

atmospheric pressure, and the target gas concentration does not exceed the sensor's range.

1.4 Product Selection

CMS3319 Series Product Selection Description

Model Name
CMS3320-A Oxygen Transmission Transducer/Sensor
CMS3320-B Oxygen, Temperature, and Humidity 3-in-1 Transmission Transducer/Sensor
CMS3320-C Wall-mounted Rectangular Housing
CMS3320-D Rectangular Housing with OLED Screen
CMS3320-E Extended Type Oxygen Monitor
CMS3320-F Extended Type Oxygen Monitor with OLED Screen
CMS3320-G RS485 (ModBus Protocol)
CMS3320-H Range 0~30%VOL

Note: The 3-in-1 transducer does not come with an OLED screen; only the single gas model has the OLED screen option.




1.5 System Framework Diagram

AC220V Mains Power I

UPS (Optional) Monitoring Computer
10~30VDC USB to RS-485 or RS-232 to RS-485

RS-485 Bus

! ! ! !

Device 1 Device 2 Device 3 Device 4

2. Device Installation Instructions

2.1 Pre-Installation Checklist

Accessory List:

No. Item Quantity
1 Oxygen Monitor 1 unit
2 Self-tapping Screws 2 pcs
3 Expansion Plugs 2 pcs
4 BFN Warranty Card 1 pc
5 Wiring Instructions 1 pc
6 USB to 485 Converter (Optional) 1 pc
7 Extended Probe Bracket (includes 1 set of expansion 1 set

screws, included with extended model)




2.2 Installation Procedure Instructions

Installation steps for the device main body:

Drill a hole
plug into the hole screw into the
expansion plug

/ﬂ&-——«@

Installation steps for the extended probe:
Threaded Installation:

Wi

With M3.0 x 1.5 thread
Bracket Installation:

e
Insert an expansion Drive a self-tapping 105mm

Drill a hole (6mm in Insert the expansion Secure the base
diameter) at the desired

tube into the hole in place
installation location
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Fix the probe into the bracket

Insert the bracket into the base

2.3 Interface Description

Installation is complete

Wide Voltage Power Input 10~30V DC is Acceptable. When Wiring The 485 Signal Lines, Ensure The AAnd B
Lines Are Not Reversed. Addresses of Multiple Devices on The Same Bus Must Not Conflict.

Wire Color Description
Brown Power Positive (10~30V DC)
Power supply -
Black Power Negative
o Yellow 485-A
Communication
Blue 485-B

2.4 485 Field Wiring Instructions

When Connecting Multiple 485 Devices To The Same Bus, Specific Field Wiring Requirements Apply.
Please Refer To The "485 Device Field Wiring Manual" In The Documentation Package For Details.



3. Configuration Software Installation and Use

3.1 Software Selection

Open The Documentation Package, Navigate to "Debugging Software" --- "485 Parameter Configuration

Software", And Open The 485 Parameter Configuration Tool.

3.2 Parameter Settings

=

Select The Correct COM Port (Check COM Ports Via "My Computer -> Properties -> Device Manager ->
Ports"). The Image Below Lists Examples Of Driver Names For Different 485 Converters.

+ RHith
-~ #RE (CoM 30 LPT)
# Prolifiec USB-to-Serial Comm Port (COM1)
7 USE Serial Port (COMZ)
Y USE-SERTAL CH340 (COMS)
Connect Only One Device And Power It On. Click The "Test Baud Rate" Button In The Software's 485
Parameter Configuration Tool. The Software Will Detect The Device's Current Baud Rate And Address. The
Default Baud Rate Is 4800bit/S, And The Default Address Is 0x01.
Modify The Address And Baud Rate According To Usage Needs. The Current Functional Status Of The
Device Can Also Be Queried.
If The Test Is Unsuccessful, Please Re-Check The Device Wiring And The 485 Driver Installation.
Click On The Corresponding Gas To Directly View The Current Real-Time Value.
Note: This Software Can Only Set Eight Baud Rates: 1200bit/S, 2400bit/S, 4800bit/S, 9600bit/S, 19200bit/S,
38400bit/S, 57600bit/S, 115200bit/S.
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4. Communication Protocol

4.1 Basic Communication Parameters

Coding 8-bit binary
Data Bits 8 bits
Parity Bit None
Stop Bit 1 bit
Error Check CRC (Cyclic Redundancy Check)
Baud Rate 1200bit/s, 2400bit/s, 4800bit/s, 9600bit/s, 19200bit/s, 38400bit/s, 57600bit/s,
115200bit/s Configurable, Factory Default is 4800bit/s

4.2 Data Frame Format Definition

Uses ModBus-RTU communication protocol. Format is as follows:

Initial Structure >4 Bytes Time

Address Code =1 Byte

Function Code =1 Byte

Data Area =N Bytes

Error Check =16 Bit CRC Code

End Structure >4 Bytes Time

Address Code: The Address Of The Transducer, Which Must Be Unique On The Communication Network
(Factory Default 0x01).

Function Code: Instruction Function Indication Sent By The Master. This Transducer Supports Function
Codes 0x03 (Read Register Data), 0x06, 0x10 (Write Register Data). The Data Area Contains The Specific

Communication Data. Note That 16-Bit Data Is Sent With The High Byte First!
CRC Code: Two-Byte Check Code.

Master Inquiry Frame Structure:

) Register Start ] Check Code
Address Code Function Code Register Length | Check Code Low )
Address High
1 byte 1 byte 2 bytes 2 bytes 1 byte 1 byte
Slave Response Frame Structure:
Valid Data
Address Code | Function Code Data Area 1 Data Area 2 Data Area N Check Code
Byte Count
1 byte 1 byte 1 byte 2 bytes 2 bytes 2 bytes 2 bytes




4.3 Register Addresses

Single Oxygen Device

) PLC or Configuration Supported Function | Range and Definition

Register Address Content .
Address Codes Description
0000 H 40001 0~300 (Value after
Oxygen ]
i 0x03/0x04 expanding by 10
0002 H 40003 Concentration Value )
times)

Oxygen, Temperature, and Humidity Integrated Device

PLC or
Register ) ) Supported Function Range and Definition
Configuration Content
Address Codes Description
Address
0~1000 (Value after
0000 H 40001 Humidity Value 0x03/0x04 ] )
expanding by 10 times)
-400~800 (Value after
0001 H 40002 Temperature Value 0x03/0x04 ) )
expanding by 10 times)
. 0~300 (Value after expanding
0002 H 40003 Oxygen Concentration Value 0x03/0x04 ]
by 10 times)
o Write after expanding by 10
0032 H 40051 Temperature Calibration Value | 0x03/0x04/0x06/0x10 p
imes
o o Write after expanding by 10
0035 H 40054 Humidity Calibration Value 0x03/0x04/0x06/0x10 i
imes
o Write after expanding by 10
0038 H 40057 Oxygen Calibration Value 0x03/0x04/0x06/0x10 i
imes
07DOH 42001 Device Address 0x03/0x04/0x06/0x10 1~254 (Factory default 1)
0=2400bit/s, 1=4800Dbit/s,
2=9600bit/s, 3=19200bit/s,
07D1H 42002 Device Baud Rate 0x03/0x04/0x06/0x10
4=38400bit/s, 5=57600bit/s,
6=115200bit/s, 7=1200bit/s




4.4 Communication Protocol Examples and Explanations

4.4.1 Read the address and baud rate of the device with address 0x01

Inquiry Frame (Example: Address 0x01, Baud Rate 4800)

Address Code Function Code Start Address Data Length Check Code Low Check Code High
0x01 0x03 0x07 0xDO 0x00 0x02 0xC4 0x86
Response Frame
Address Code | Function Code | Valid Bytes Baud Rate Address Check Code Low | Check Code High
0x01 0x03 0x04 0x00 0x01 0x00 0x01 0x6A 0x33

4.4.2 Modify Address

Inquiry Frame (Assuming modifying address to 0x02. Note: The device needs a power cycle after modifying the

address)
Address Code Function Code Start Address Modified Value Check Code Low Check Code High
0x01 0x06 0x07 0xDO 0x00 0x02 0x08 0x86
Response Frame
Address Code Function Code Start Address Modified Value Check Code Low Check Code High
0x01 0x06 0x07 0xDO 0x00 0x02 0x08 0x86

4.4.3 Modify the baud rate of device with address 0x01

Inquiry Frame (Assuming modifying baud rate to 9600. Note: The device needs a power cycle after modifying

the baud rate)

Address Code Function Code Start Address Modified Value Check Code Low Check Code High
0x01 0x06 0x07 0xD1 0x00 0x02 0x59 0x46
Response Frame
Address Code Function Code Start Address Modified Value Check Code Low Check Code High
0x01 0x06 0x07 0xD1 0x00 0x02 0x59 0x46




4.4.4 Read the Oxygen value from device address 0x01

Inquiry Frame (Single oxygen device can read register 00 or 02, 3-in-1 device can only read register 02)

Address Code

Function Code

Start Address

Data Length

Check Code Low

Check Code High

0x01

0x03

0x00 0x02

0x00 0x01

0x25

0xCA

Response Frame (Example: Read oxygen as 10%VOL)

Address Code

Function Code

Returned Valid Bytes

02 Value

Check Code Low

Check Code High

0x01

0x03

0x02

0x00 Ox64

0xB9

OxAF

Oxygen:0064 (hexadecimal) =100 => 02 =10%=10% VOL

4.4.5 Read the Temperature, Humidity, and Oxygen values from device address 0x01

Inquiry Frame

Address Code Function Code Start Address Data Length Check Code Low Check Code High
0x01 0x03 0x00 0x00 0x00 0x03 0x05 0xCB
Response Frame
Address Function Humidity Temperature Checksum Checksum
Byte Count 02 Value
Code Code Value Value Low High
0x01 0x03 0x06 0x01 0x67 OxFF 0xB5 0x00 0x64 0x35 0x75

Temperature: When below 0°C, the temperature is transmitted in two's complement format. FFB5H

(hexadecimal) =-75 => Temperature =-7.5°C
Humidity: 0167H (hexadecimal) =359 => Humidity =35.9% RH
Oxygen: 0064H (hexadecimal) =100 => Oxygen =10% VOL

4.5 Conversion Relationship between Oxygen Measurement Units VOL,

ppm, and mg/m?®

The conversion formula is based on 25°C and1atmosphere: Xppm=(Ymg/m3)x(24.45)/(MolecularWeight)
or Ymg/m3=(Xppm)x(MolecularWeight)/24.45
Applicable for calculating Oxygen (02): 1%VOL=10000ppm, 1ppm=1.31mg/m?3

- 10 -




5.

Common Problems and Solutions

Device cannot connect to PLC or computer
Possible reasons:

1)
2)
3)
4)
5)
6)

7
8)

1)
2)
3)
4)

5)

6)
7

8)

The Computer Has Multiple COM Ports, And The Incorrect One Is Selected.

Incorrect Device Address, Or Duplicate Addresses Exist (Factory Default Is All 1).

Incorrect Baud Rate, Parity, Data Bits, Or Stop Bits.

Master Polling Interval And Response Waiting Time Are Too Short; Both Should Be Set Above 200ms.
The 485 Bus Is Disconnected, Or The A And B Lines Are Reversed.

Too Many Devices Or Wiring Is Too Long. Power Should Be Supplied Locally, A 485 Repeater Added, And
A 120Q Termination Resistor Installed.

The USB-To-485 Driver Is Not Installed Or Is Damaged.

Device Is Damaged.

. Precautions

Do Not Use This Device In Systems Involving Personal Safety.

Do Not Install The Device In Environments With Strong Air Convection.

The Device Should Avoid Contact With Organic Solvents (Including Silicone And Other Adhesives), Paints,
Chemicals, Oils, And High-Concentration Gases.

The Device Should Not Be Used For Extended Periods In Environments Containing Corrosive Gases, As
Corrosive Gases Can Damage The Sensor.

Do Not Leave The Device In High Concentrations Of Organic Gases For Long Periods, As Prolonged
Exposure Can Cause The Sensor's Zero Point To Drift And Recover Slowly.

Prohibit Long-Term Storage And Use In High Concentrations Of Alkaline Gases.

Although This Product Has High Reliability, We Recommend Checking The Device's Response To The
Target Gas Before Use To Ensure On-Site Performance.

When Testing The Device's Response To The Target Gas, The Recommended Method Is To Use A
Standard Gas Corresponding To The Target Gas At A Concentration Not Exceeding The Device's Range.
Our Company Is Not Responsible For Abnormal Measurement Values Resulting From Testing Using Non-
Recommended Methods.

- 11 -



7. Appendix: Housing Dimensions

Overall Dimensions: 110x85x44 mm

Extended Probe Dimensions:

942 $3.5 71.5
55

27

55

-12 -



Moz



