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1. 产品介绍 Product Introduction 

  

1.1 产品概述 Product Description 

  

U9302系列是一系列不同量程的工业用途的光学烃类（甲烷）气体传感器，本产品利用非色散红外

（NDIR）原理探测环境中的烃类（甲烷）气体浓度，它采用优化的光学设计、电路设计、数字信号处

理算法和补偿算法，相较于市场同类型产品，其具有信噪比高、重复性好、响应快的特点。得益于其

额外的参考通道，它具有更好的稳定性。此外，通过稳健性设计，产品通过了多项严苛的环境测试和

寿命测试，具有优越的可靠性。U9302 series are industrial optical hydrocarbon (HC, specifically CH4) 

gas sensors with various measurement range that utilizes the principle of non-dispersive infrared 

(NDIR) to detect environmental HC (CH4) gas concentration. Because of its dual-beam design, it has 

better stability compared with single-beam NDIR sensors. This product applies optimized optical 

design, circuit design, digital signal processing algorithm, and compensation algorithm. Compared with 

the like products in the market, it has a high signal-to-noise ratio, good repeatability, and fast response. 

In addition, through the robust design, the product has passed several environmental and life tests that 

guarantee superior reliability. 

 

1.2 产品特性 Product Features 

  

 多温度点/全量程校准 Full-measurement-range calibration at multi-points temperature 

 双通道设计，性能稳定 Dual-beam design to ensure stable output 

 RMS噪声小于0.1% Vol; RMS noise less than 0.1% Vol 

 使用寿命大于10年 Work-life more than 10 years 

 结构紧凑、便于安装 Compact mechanical structure for easy installation 

 提供自动校准模式和手动校准模式 Auto-calibration and Manual-calibration available 

 信号输出方式 UART and Voltage output signal 

  

1.3 应用领域 Application Field 

  

 工业过程控制 Industrial process control 

 环境和安全监测 Environment and safety monitoring 
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2. 产品特性 Product Characteristics 

     

2.1 技术指标 Technical Specification 

 

产品型号 
Product Number 

U93020001 U93020002 U93020003 

检测气体 

Target Gas (1) 
Methane (CH4) 

检测范围 
Measurement Range (2) 

0 ~ 5% Vol. 
(0~ 100% LEL) 

0 ~ 10% Vol. 0 ~ 100% Vol. 

检测精度 

Accuracy (3) 

0~1%Vol.: ± 0.06% Vol 
1%~ F.S.: ± 6% reading 

零点漂移 

Zero Drift (4) 
≤ 1% F.S. 

响应时间 Response 

Time 
< 30 seconds 

工作条件 

Operation Conditions 
-20～60 ℃; 0～95% RH (Non-condensing) 

存储条件 

Storage Conditions 
-40 ℃～85 ℃ 

供电电压 

Power Supply 
DC 3.6 V～5.5 V (2)，Ripple voltage < 50 mV 

平均工作电流 

Average Current 
< 40 mA 

峰值电流 

Peak Current 
< 300 mA 

通讯接口 

Communication 
Interface 

1) UART TTL (3.3 V) 
2) Voltage output (0.4 V - 2 V) (2) 

产品寿命 

Life Expectancy 
10 years 

长期稳定性 

Long-term Stability 
≤ 2% F.S. 

重量 

Weight 
26 grams 

 

 

 

(1) Contact Unitense for measurement of other hydrocarbon gases, e.g., Ethane (C2H6), Propane (C3H8), 
Ethylene (C2H4), Propylene (C3H6), Acetylene (C2H2), etc. 

(2) Contact Unitense for customized request. 
(3) Specification is referenced to certificated calibration gas mixture (±2% uncertainty). 
(4) Ambient condition: 20 to 30 ℃, 50% to 70%RH. 
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2.2 引脚定义 Pin Definition 

 

 

Bottom view from pin surface 

                          

引脚 

Pin-out 
描述 Description 

GND GND 

V+ DC power supply 

RXD UART_RXD 

Vout 
Voltage output (0.4 V - 2 V) 

corresponding to 0 – 100% full range 

TXD UART_TXD 

 

3. 外形尺寸 Product Outlines (unit: mm) 
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Industrial NDIR Sensor
Communication Protocol Rev05

版本
Version

修订记录
Revision Record

发行日期
Issue Date

01 初次发放
Initial Release 2024.02.28

02 修改通讯协议
Communication Protocol has been changed 2024.04.12

03

增加了在多种量程下的浓度计算描述。
Descriptions of concentration calculations over a wide range of
scales have been added
增加了零点校准和满量程校准指令。
Added zero calibration and full scale calibration commands

2024.07.29

04

1.增加适用范围描述
Add a description for the applicable scope.
2.增加气体单位对照表
Add a gas unit conversion table.
3.增加对命令“设置自动校准参数”的描述
Add a description for Auto Calibration in command ‘Setting
parameter of automatic calibration’.

2026.01.08

05

1.增加手动校准、两点校准(零点校准、满量程校准)的使用场景

描述。
Add a application note for ‘Manual calibration of reading’, two-
point calibration which is include ‘Zero calibration of reading’,
and ‘Full scale calibration of reading’.

2026.03.23

https://cn.bing.com/dict/search?q=Protocol&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=Protocol&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=parameter&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=automatic&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=calibration&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=Protocol&FORM=BDVSP6&cc=cn
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1 适用范围 Scope

Industrial NDIR Sensor Communication Protocol 适用于U9103系列、U9302系列、U9603系列、U9802

系列。

Industrial NDIR Sensor Communication Protocol is used for U9103 Series, U9302 Series, U9603

Series, U9802 Series.

2. 气体单位对照 Gas Unit Conversion

1% Vol = 10,000 ppm

Table 1 Gas Unit Conversion
Gas LFL(%) Vol (%) ppm
CO2 / 20 200,000

CH4 100 5 50,000

R32 100 14.4 144,000

R290 100 2.1 21,000

R454A 100 8.4 84,000

R454B 100 11.5 115,000

R454C 100 7.7 77,000

3.数据传输 Data Communication

3.1 串口通信 Serial Port (UART) Communication

波特率 Baud rate:9600，数据位 Data Bits:8，停止位 Stop Bits:1，校验位 Parity:no，硬件流控制

Hardware Flow control: no

3.2 通讯协议格式 Format of Communication Protocol

数据均采用16进制表示 The data format is in hex

发送 -- Send

帧头 长度 命令 数据 1 ... 数据 n 校验和

Head Length CMD DATA1 ... DATAn Checksum

0x10 xx xx xx ... xx xx

返回 -- Respone

帧头 长度 命令 数据 1 ... 数据 n 校验和

Head Length CMD DATA1 ... DATAn Checksum

0x20 xx xx xx ... xx xx

https://cn.bing.com/dict/search?q=Protocol&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=Protocol&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=series&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=series&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=series&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=series&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=Format&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=of&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=Protocol&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=Protocol&FORM=BDVSP6&cc=cn
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3.3 通讯协议格式说明 Introduction about Format of Communication Protocol

项目

Items

描述

Description

字节数

Bytes

帧头

Head

发送是0x10，返回是0x20。

Send 0x10 or Response 0x20.
1

长度

Length

帧数据字节长度，等于CMD~DATAn的字节数。

Count of bytes from CMD to DATAn.
1

命令

CMD

详见命令列表。

See Command List.
1

数据

DATAx

从DATA1到DATAn.的内容。

From DATA1 to DATAn.

1 Byte per

DATAx

校验和

Checksum
Checksum = 0x100 -(Head+Length+CMD+DATA1+...+DATAn)%0x100. 1

3.4 命令列表 Command List

命令列表 Command List

0x01 读取软件版本号 Get software version

0x02 查询产品序列号 Get product serial number (SN)

0x03 读取气体浓度值 Read gas concentration in ppm

0x04 手动校准 Manual calibration of reading

0x05 设置自动校准参数 Setting parameter of automatic calibration

0x06 零点校准 Zero calibration of reading

0x07 满量程校准 Full scale calibration of reading

https://cn.bing.com/dict/search?q=Format&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=of&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=Protocol&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=description&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=serial&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=parameter&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=automatic&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=calibration&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=Protocol&FORM=BDVSP6&cc=cn
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0x01 -- 读取软件版本号 Get software version

发送命令 -- Send

Byte0 Byte1 Byte2 Byte3

Head Length CMD Checksum

0x10 0x01 0x01 0xEE

返回值 -- Response

Byte0 Byte1 Byte2 Byte3 ... Byte n+2 Byte n+3

Head Length CMD DATA1 ... DATAn Checksum

0x20 xx 0x01 xx ... xx xx

DATA1~DATAn为软件版本号，内容和长度会随着软件版本的升级而改变。

DATA1~DATAn is software version. It will be changed with the software updated.

0x02 -- 查询产品序列号 Get product serial number (SN)

发送命令 -- Send

Byte0 Byte1 Byte2 Byte3

Head Length CMD Checksum

0x10 0x01 0x02 0xED

返回值 -- Response

Byte0 Byte1 Byte2 Byte3 ... Byte21 Byte22

Head Length CMD DATA1 ... DATA19 Checksum

0x20 0x10 0x02 xx ... xx xx

DATA1~DATA19表示产品序列号,长度为19个字节。

DATA1~DATA19 is SN, 19 bytes.

0x03 -- 读取气体浓度值 Read gas concentration in ppm

发送命令 -- Send

Byte0 Byte1 Byte2 Byte3

Head Length CMD Checksum

0x10 0x01 0x03 0xEC

返回值 Response

Byte0 Byte1 Byte2 Byte3 Byte3 Byte3 Byte5 Byte6

Head Length CMD DATA1 DATA2 DATA3 DATA4 Checksum

0x20 0x05 0x03 xx xx xx xx xx

DATA3 and DATA4 are reserved.

如果产品的检测范围小于等于1% Vol，那么使用下面公式计算浓度, 单位是 ppm.

If the Measurement Range of a product is less than or equal to 1% Vol, please using a following

formulae to calculate a Concentration, which unit is in ppm.

https://cn.bing.com/dict/search?q=serial&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=formulae&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=calculate&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=Protocol&FORM=BDVSP6&cc=cn
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浓度 Concentration (ppm) = (DATA1 * 0x100+DATA2)

例 1, DATA1 = 0x03, DATA2 = 0xE8, 那么浓度 (ppm) = (0x03*0x100 + 0xE8), 计算结果为

0x03E8，它对应的十进制为1,000.

Example 1, if DATA1 is 0x03 and DATA2 is 0xE8, so Concentration (ppm) = (0x03 * 0x100 + 0xE8),

the result is 0x03E8, and it is 1,000 in decimal.

如果产品的检测范围大于1% Vol且小于等于50% Vol，那么使用下面公式计算浓度, 单位是 ppm.

If the Measurement Range of a product is more than 1% Vol and less than or equal to 50% Vol,

please using a following formulae to calculate a Concentration, which unit is in ppm.

浓度 Concentration (ppm) = (DATA1 * 0x100+DATA2) * 0x0A.

例2, DATA1 = 0x03, DATA2 = 0xE8, 那么浓度 (ppm) = (0x03*0x100 + 0xE8)*0x0A, 计算结果为

0x2710，它对应的十进制为10,000.

Example 2, if DATA1 is 0x03 and DATA2 is 0xE8, so Concentration reading (ppm) = (0x03 * 0x100 +

0xE8) * 0x0A, the result is 0x2710, and it is 10,000 in decimal.

如果产品的检测范围大于50% Vol，那么使用下面公式计算浓度, 单位是ppm.

If the Measurement Range of a product is more than 50% Vol, please using a following formulae to

calculate a Concentration, which unit is in ppm.

浓度读数 Concentration (ppm) = (DATA1 * 0x100+DATA2) * 0x64.

例3：DATA1 = 0x03, DATA2 = 0xE8, 那么浓度读数 (ppm) = (0x03*0x100 + 0xE8) * 0x64, 计算结果

为 0x186A0, 它对应的十进制为100,000.

Example 3, if DATA1 is 0x03 and DATA2 is 0xE8, so Concentration (ppm) = (0x03 * 0x100 + 0xE8) *

0x64, the result is 0x186A0, and it is 100,000 in decimal.

0x04 -- 手动校准 Manual calibration of reading

发送命令 -- Send

Byte0 Byte1 Byte2 Byte3 Byte4 Byte5

Head Length CMD DATA1 DATA2 Checksum

0x10 0x03 0x04 xx xx xx

返回值 -- Response

Byte0 Byte1 Byte2 Byte3

Head Length CMD Checksum

0x20 0x01 0x04 0xDB

如果产品的检测范围小于或者等于1% Vol，那么使用下面公式计算手动校准的目标浓度，单位是ppm.

If the Measurement Range of a product is less than or equal to 1% Vol, please using a following

formulae to calculate a Target Concentration, which unit is in ppm.

目标浓度 Target Concentration (ppm) = ( DATA1 * 0x100 + DATA2 )

https://www.bing.com/dict/search?q=formulae&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=calculate&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=formulae&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=calculate&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=formulae&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=calculate&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=Protocol&FORM=BDVSP6&cc=cn
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例4，校准的目标浓度是0 ppm, 那么DATA1等于0x00, DATA2 等于 0x00, 所以发送的命令如下：

0x10 0x03 0x04 0x00 0x00 0xE9.

Example 4, if the Target Concentration is set to be 0 ppm, so DATA1 should be 0x00, and DATA2

should be 0x00, a command to be sent is shown as below:

0x10 0x03 0x04 0x00 0x00 0xE9

例5，校准的目标浓度是400 ppm, 那么DATA1等于0x01, DATA2 等于 0x90, 所以发送的命令如下：

0x10 0x03 0x04 0x01 0x90 0x58

Example 4, if the Target Concentration is set to be 400 ppm, so DATA1 should be 0x01, and DATA2

should be 0x90, a command to be sent is shown as below:

0x10 0x03 0x04 0x01 0x90 0x58

如果产品的检测范围小于或者等于50%Vol，那么使用下面公式计算手动校准的目标浓度，单位是ppm.

If the Measurement Range of a product is more than 1%Vol and less than or equal to 50%Vol, please

using a following formulae to calculate a Target Concentration, which unit is in ppm.

目标浓度 Target Concentration (ppm) = ( DATA1 * 0x100 + DATA2 ) * 0x0A .

例6，校准的目标浓度是0 ppm, 那么DATA1等于0x00, DATA2 等于 0x00, 所以发送的命令如下：

0x10 0x03 0x04 0x00 0x00 0xE9

Example 6, if the Target Concentration is set to be 0 ppm, so DATA1 should be 0x00, and DATA2

should be 0x00, a command to be sent is shown as below:

0x10 0x03 0x04 0x00 0x00 0xE9

例7，校准的目标浓度是400 ppm, 那么DATA1等于0x00, DATA2 等于 0x28, 所以发送的命令如下：

0x10 0x03 0x04 0x00 0x28 0xC1

Example 7, if the Target Concentration is set to be 400 ppm, so DATA1 should be 0x00, and DATA2

should be 0x28, a command to be sent is shown as below:

0x10 0x03 0x04 0x00 0x28 0xC1

如果产品的检测范围大于50%Vol，那么使用下面公式计算手动校准的目标浓度，单位是ppm.

If the Measurement Range of a product is more than 50%Vol, please using a following formulae to

calculate a Target Concentration, which unit is in ppm.

目标浓度 Target Concentration (ppm) = ( DATA1 * 0x100 + DATA2 ) * 0x64 .

例8，校准的目标浓度是0 ppm, 那么DATA1等于0x00, DATA2 等于 0x00, 所以发送的命令如下：

0x10 0x03 0x04 0x00 0x00 0xE9

Example 8, if the Target Concentration is set to be 0 ppm, so DATA1 should be 0x00, and DATA2

should be 0x00, a command to be sent is shown as below:

0x10 0x03 0x04 0x00 0x00 0xE9

https://www.bing.com/dict/search?q=formulae&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=calculate&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=formulae&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=calculate&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=Protocol&FORM=BDVSP6&cc=cn
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例9，校准的目标浓度是400 ppm, 那么DATA1等于0x00, DATA2 等于 0x04, 所以发送的命令如下：

0x10 0x03 0x04 0x00 0x04 0xE5

Example 9, if the Target Concentration is set to be 400 ppm, so DATA1 should be 0x00, and DATA2

should be 0x04, a command to be sent is shown as below:

0x10 0x03 0x04 0x00 0x04 0xE5

Application Note:

在只有单一的参考气体(比如N2、或者传感器量程的5%、10%、30%、50%的标气)的条件下、或者为

了节约校准时间、校准成本，建议客户使用手动校准。因为我们的专利算法会根据手动校准的结果在

全量程范围内进行补偿，从而保证传感器的精度在全量程范围内都符合规格。

If there is only a single reference gas (such as N2, or a standard gas which is at 5%, 10%, 30%, 50%

sensor’s full-scale), or in order to save calibration time and cost, it is recommended to use ‘Manual

calibration of reading’. Because our patented algorithm provides a compensation according to the

result of ‘Manual calibration of reading’ in sensor’ full scale. In this way, it can be ensure the sensor's

accuracy meets specifications.

0x05 -- 设置自动校准参数 Setting parameter of automatic calibration

发送命令 Send

Byte0 Byte1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7 Byte8

Head Length CMD DATA1 DATA2 DATA3 DATA4 DATA5 Checksum

0x10 0x06 0x05 xx xx xx xx xx xx

返回值 -- Response

Byte0 Byte1 Byte2 Byte3

Head Length CMD Checksum

0x20 0x01 0x05 0xDA

DATA1：自动校准使能 Auto Calibration Enable, 0x01 - Enable, 0x00 - Disable.

DATA2 and DATA3：自动校准周期 Auto Calibration Period(H) = DATA2 * 0x100 + DATA3.

DATA4 and DATA5：自动校准目标浓度 Auto Calibration Target Concentration (ppm)

Note:

1.自动校准功能默认是关闭的。

Auto Calibration is Disable by default.

2.最小的自动校准周期为24小时，建议设置为24小时的整数倍。

The Auto Calibration Period is at least 24 hours, It is recommended to set it to be an integer multiple

of 24 hours.

3.自校准功能开启的条件下，自动校准运行时间每个小时累加1。

When Auto Calibration is enabled, Auto Calibration Runtime accumulates by 1 every hour.

4.自动校准运行时间每间隔24小时自动保存一次。比如初始时自动校准运行时间为0，当传感器已经不

断电运行18小时，那么它会读出为18小时，如果此时断电，那么重新上电后它会被重置为0；又例如当

https://cn.bing.com/dict/search?q=parameter&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=automatic&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=calibration&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=Protocol&FORM=BDVSP6&cc=cn
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传感器已经不断电运行25小时，那么它会读出为25小时，如果此时断电，那么重新上电后它会读出为

24小时。

Auto Calibration Runtime is automatically saved every 24 hours. For example, when Auto Calibration

Runtime is initially 0 and the sensor operates continuously without power interruption for 18 hours,

the reported value will be 18 hours. If the power is then turned off, the value will be reset to 0 after

power is restored. If the sensor operates continuously for 25 hours, the reported value will be 25

hours. If the power is then turned off, after power is restored, the reported value will be 24 hours.

5.如果自动校准运行时间大于等于自动校准周期，那么会自动执行一次校准且自动校准次数累加1。

If Auto Calibration Runtime is greater than or equal to Auto Calibration Period, an Auto Calibration

will be performed, and Auto Calibration Count will increment by 1.

6.每次执行自动校准或者手动校准，自动校准运行时间会被重置为0。

Auto Calibration Runtime is reset to 0 after performing an Auto Calibration or Manual Calibration.

7.每次发送设置自动校准参数指令后，自动校准运行时间、运行次数会被重置为0。

Both Auto Calibration Runtime and Count are reset to 0 if you send a command to set parameter of

automatic calibration

如果产品的检测范围小于或者等于1%Vol，那么使用下面公式计算自动校准的目标浓度，单位是ppm.

If the Measurement Range of a product is less than or equal to 1%Vol, please using a following

formulae to calculate a Auto Calibration Target Concentration, which unit is in ppm.

自动校准目标浓度 Auto Calibration Target Concentration (ppm)= ( DATA4*0x100 + DATA5 ).

例10, 打开自动校准、设置自动校准周期为72H、自动校准目标浓度为0ppm，那么DATA4 = 0x00,

DATA5 = 0x00，发送的命令为：0x10 0x06 0x05 0x01 0x00 0x48 0x00 0x00 0x9C

Example 10, Set the Auto Calibration Enable, Auto Calibration Period to be 72H, Auto Calibration

Target Concentration to be 0 ppm, so DATA4 should be 0x00, and DATA5 should be 0x00, a

command to be sent is shown as below:

0x10 0x06 0x05 0x01 0x00 0x48 0x00 0x00 0x9C

例11, 打开自动校准、设置自动校准周期为72H、自动校准目标浓度为400ppm，那么DATA4 = 0x01,

DATA5 = 0x90，发送的命令为：0x10 0x06 0x05 0x01 0x00 0x48 0x01 0x90 0x0B

Example 11, Set the Auto Calibration Enable, Auto Calibration Period to be 72H, Auto Calibration

Target Concentration to be 400 ppm, so DATA4 should be 0x01, and DATA5 should be 0x90, a

command to be sent is shown as below:

0x10 0x06 0x05 0x01 0x00 0x48 0x01 0x90 0x0B

如果产品的检测范围小于或者等于50%Vol，那么使用下面公式计算自动校准的目标浓度，单位是ppm.

If the Measurement Range of a product is more than 1%Vol and less than or equal to 50%Vol, please

using a following formulae to calculate a Auto Calibration Target Concentration, which unit is in ppm.

自动校准目标浓度 Auto Calibration Target Concentration (ppm)= ( DATA4*0x100 + DATA5 ) * 0x0A.

https://cn.bing.com/dict/search?q=parameter&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=automatic&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=calibration&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=formulae&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=calculate&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=formulae&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=calculate&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=Protocol&FORM=BDVSP6&cc=cn
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例12, 打开自动校准、设置自动校准周期为72H、自动校准目标浓度为0ppm，那么DATA4 = 0x00,

DATA5 = 0x00，发送的命令为：0x10 0x06 0x05 0x01 0x00 0x48 0x00 0x00 0x9C

Example 12, Set the Auto Calibration Enable, Auto Calibration Period to be 72H, Auto Calibration

Target Concentration to be 0 ppm, so DATA4 should be 0x00, and DATA5 should be 0x00, a

command to be sent is shown as below:

0x10 0x06 0x05 0x01 0x00 0x48 0x00 0x00 0x9C

例13, 打开自动校准、设置自动校准周期为72H、自动校准目标浓度为400ppm，那么DATA4 = 0x00,

DATA5 = 0x28，发送的命令为：0x10 0x06 0x05 0x01 0x00 0x48 0x00 0x28 0x74

Example 13, Set the Auto Calibration Enable, Auto Calibration Period to be 72H, Auto Calibration

Target Concentration to be 400 ppm, so DATA4 should be 0x00, and DATA5 should be 0x28, a

command to be sent is shown as below:

0x10 0x06 0x05 0x01 0x00 0x48 0x00 0x28 0x74

如果产品的检测范围大于50%Vol，那么使用下面公式计算自动校准的目标浓度，单位是ppm.

If the Measurement Range of a product is more than 50%Vol, please using a following formulae to

calculate a Auto Calibration Target Concentration, which unit is in ppm.

自动校准目标浓度 Auto Calibration Target Concentration (ppm)= (DATA4 * 0x100 + DATA5) * 0x64.

例14, 打开自动校准、设置自动校准周期为72H、自动校准目标浓度为0ppm，那么DATA4 = 0x00,

DATA5 = 0x00，发送的命令为：0x10 0x06 0x05 0x01 0x00 0x48 0x00 0x00 0x9C

Example 14, Set the Auto Calibration Enable, Auto Calibration Period to be 72H, Auto Calibration

Target Concentration to be 0 ppm, so DATA4 should be 0x00, and DATA5 should be 0x00, a

command to be sent is shown as below:

0x10 0x06 0x05 0x01 0x00 0x48 0x00 0x00 0x9C

例15, 打开自动校准、设置自动校准周期为72H、自动校准目标浓度为400ppm，那么DATA4 = 0x00,

DATA5 = 0x04，发送的命令为：0x10 0x06 0x05 0x01 0x00 0x48 0x00 0x04 0x98

Example 15, Set the Auto Calibration Enable, Auto Calibration Period to be 72H, Auto Calibration

Target Concentration to be 400 ppm, so DATA4 should be 0x00, and DATA5 should be 0x04, a

command to be sent is shown as below:

0x10 0x06 0x05 0x01 0x00 0x48 0x00 0x04 0x98

无论产品的检测范围是多少，关闭自校准命令都是相同的，如下所示:

A command to to Disable Auto Calibration ,They are the same one regardless of the Measurement

Range of a product.

0x10 0x06 0x05 0x00 0x00 0x48 0x00 0x00 0x9D

https://www.bing.com/dict/search?q=formulae&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=calculate&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=regardless&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=of&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=Protocol&FORM=BDVSP6&cc=cn
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0x06 -- 零点校准 Zero calibration of reading

发送命令 -- Send

Byte0 Byte1 Byte2 Byte3 Byte4 Byte5

Head Length CMD DATA1 DATA2 Checksum

0x10 0x03 0x06 xx xx xx

返回值 -- Response

Byte0 Byte1 Byte2 Byte3

Head Length CMD Checksum

0x20 0x01 0x06 0xD9

如果产品的检测范围小于或者等于1%Vol，那么使用下面公式计算自动校准的目标浓度，单位是ppm.

If the Measurement Range of a product is less than or equal to 1%Vol, please using a following

formulae to calculate a Auto Calibration Target Concentration, which unit is in ppm.

零点浓度 Zero concentration (ppm) = ( DATA1 * 0x100 + DATA2 )

例16, 零点设置为0ppm的指令为 0x10 0x03 0x06 0x00 0x00 0xE7

Example 16, a command setting the Zero concentration to be 0 ppm is shown as below:

0x10 0x03 0x06 0x00 0x00 0xE7.

例17, 零点设置为400ppm的指令为 0x10 0x03 0x06 0x01 0x90 0x56

Example 17, a command setting the Zero concentration to be 400 ppm is shown as below:

0x10 0x03 0x06 0x01 0x90 0x56.

如果产品的检测范围小于或者等于50%Vol，那么使用下面公式计算自动校准的目标浓度，单位是ppm.

If the Measurement Range of a product is more than 1%Vol and less than or equal to 50%Vol, please

using a following formulae to calculate a Auto Calibration Target Concentration, which unit is in ppm.

零点浓度 Zero concentration (ppm) = ( DATA1 * 0x100 + DATA2 ) * 0x0A

例18, 零点设置为0ppm的指令为 0x10 0x03 0x06 0x00 0x00 0xE7

Example 18, a command setting the Zero concentration to be 0 ppm is shown as below:

0x10 0x03 0x06 0x00 0x00 0xE7.

例19, 零点设置为400ppm的指令为 0x10 0x03 0x06 0x00 0x28 0xBF

Example 19, a command setting the Zero concentration to be 400 ppm is shown as below:

0x10 0x03 0x06 0x00 0x28 0xBF

如果产品的检测范围大于50%Vol，那么使用下面公式计算自动校准的目标浓度，单位是ppm.

If the Measurement Range of a product is more than 50%Vol, please using a following formulae to

calculate a Auto Calibration Target Concentration, which unit is in ppm.

零点浓度 Zero concentration (ppm) = ( DATA1 * 0x100 + DATA2 ) * 0x64

例20, 零点设置为0ppm的指令为 0x10 0x03 0x06 0x00 0x00 0xE7

https://www.bing.com/dict/search?q=formulae&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=calculate&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=concentration&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=concentration&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=concentration&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=formulae&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=calculate&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=concentration&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=concentration&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=concentration&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=formulae&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=calculate&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=concentration&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=Protocol&FORM=BDVSP6&cc=cn
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0x07 -- 满量程校准 Full scale calibration of reading

发送命令 -- Send

Byte0 Byte1 Byte2 Byte3 Byte4 Byte5

Head Length CMD DATA1 DATA2 Checksum

0x10 0x03 0x07 xx xx xx

返回值 -- Response

Byte0 Byte1 Byte2 Byte3

Head Length CMD Checksum

0x20 0x01 0x07 0xD8

如果产品的检测范围小于或者等于1%Vol，那么使用下面公式计算自动校准的目标浓度，单位是ppm.

If the Measurement Range of a product is less than or equal to 1%Vol, please using a following

formulae to calculate a Auto Calibration Target Concentration, which unit is in ppm.

满量程浓度 Full scale concentration (ppm) = ( DATA1 * 0x100 + DATA2 )

例22, 满量程设置为5,000 ppm的指令为 0x10 0x03 0x07 0x13 0x88 0x4B

Example 22, a command setting the Full scale concentration to be 5,000 ppm ppm is shown as

below:

0x10 0x03 0x07 0x13 0x88 0x4B

如果产品的检测范围小于或者等于50%Vol，那么使用下面公式计算自动校准的目标浓度，单位是ppm.

If the Measurement Range of a product is more than 1%Vol and less than or equal to 50%Vol, please

using a following formulae to calculate a Auto Calibration Target Concentration, which unit is in ppm.

满量程浓度 Full scale concentration (ppm) = ( DATA1 * 0x100 + DATA2 )* 0x0A

Example 20, a command setting the Zero concentration to be 0 ppm is shown as below:

0x10 0x03 0x06 0x00 0x00 0xE7.

例21, 零点设置为400ppm的指令为 0x10 0x03 0x06 0x00 0x04 0xE3

Example 21, a command setting the Zero concentration to be 400 ppm is shown as below:

0x10 0x03 0x06 0x00 0x28 0xE3

Application note:

两点校准指的是零点校准、满量程校准。当同时拥有低量程参考气体(例如传感器量程的0%、10%)和

高量程参考气体(例如传感器量程的70%、90%)时，或者客户需要拿参考传感器和我们的传感器进行对

标时，通常可使用两点校准。

Two-point calibration include Zero calibration of reading,and Full scale calibration of reading. When

both low-range reference gas (such as at 0% ,10% sensor's full scale) and high-range reference gas

(such as at 70% and 90% sensor's range) are available, or you want to compare the reference

sensor with our sensor, it is recommend to use a two-point calibration.

https://cn.bing.com/dict/search?q=concentration&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=concentration&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=formulae&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=calculate&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=concentration&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=concentration&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=formulae&FORM=BDVSP6&cc=cn
https://www.bing.com/dict/search?q=calculate&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=concentration&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=Protocol&FORM=BDVSP6&cc=cn
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例23, 满量程设置为5,000 ppm的指令为 0x10 0x03 0x07 0x01 0xF4 0xF1

Example 23, a command setting the Full scale concentration to be 5,000 ppm ppm is shown as

below:

0x10 0x03 0x07 0x01 0xF4 0xF1

如果产品的检测范围大于50%Vol，那么使用下面公式计算自动校准的目标浓度，单位是ppm.

If the Measurement Range of a product is more than 50%Vol, please using a following formulae to

calculate a Auto Calibration Target Concentration, which unit is in ppm.

满量程浓度 Full scale concentration (ppm) = ( DATA1 * 0x100 + DATA2 )* 0x64

例24, 满量程设置为5,000 ppm的指令为 0x10 0x03 0x07 0x00 0x32 0xB4

Example 24, a command setting the Full scale concentration to be 5,000 ppm ppm is shown as

below:

0x10 0x03 0x07 0x00 0x32 0xB4

3.5 校验和计算 An example to calculate the Checksum

下面以命令0x10 0x03 0x07 0x01 0xF4 0xF1为例子对检验和的计算进行说明,在该命令对应的格式为:Head

= 0x10,Length=0x03 ,CMD = 0x07,DATA1 = 0x01 ,DATA2 = 0xF4 ,Checksum = 0xF1.

具体计算步骤如下：

Step 1:对Head ~DATA2 进行加法，那么就是Sum = 0x10 + 0x03 + 0x07+0x01 +0xF4 = 0x010F.

Step 2: 取Sum的低字节，那么0x010F的低字节为0x0F.

Step 3: 0x0100减去Step 2的结果，那么就是0x0100 - 0x0F = 0xF1，最终校验和就是0xF1，它占用一个字

节。

An command 0x10 0x03 0x07 0x01 0xF4 0xF1 is used to show how to calculate the Checksum. The data

format in this command are :Head = 0x10,Length=0x03 ,CMD = 0x07,DATA1 = 0x01 ,DATA2 =

0xF4 ,Checksum = 0xF1.

The Step is shown as below:

Step 1: Calculate the Sum from Head to DATA2. Sum = 0x10 + 0x03 + 0x07+0x01 +0xF4 = 0x010F.

Step 2:Take the low byte of Sum in Step 1. The low byte of the 0x010F is 0x0F.

Step 3: Use the 0x0100 subtract the result of Step 2. It is 0x0100 - 0x0F = 0xF1, and the Checksum is

0xF1, which takes up one byte.
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