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MiCS – 5131

Automotive Pollution Gas Sensor

This datasheet describes the use of the MiCS-5131 in automotive applications. The package and the
mode of operation illustrated in this document target the detection of reducing gases like carbon monoxide
(CO), hydrocarbons (HC), and volatile organic compounds (VOC). These gases reach significant
concentrations in heavy traffic and are responsible for poor cabin air quality.

Features:

• Low heater current

• Wide detection range

• High sensitivity

• Fast thermal response

• Electro-Static Discharge protected

• Miniature dimensions

• High resistance to shocks and vibrations

This Product Data Sheet accompanies MicroChemical Systems MiCS-5131 sensors for CO, HC, and VOC. Reproduction and distribution of this
document is restricted by MicroChemical Systems. The following specifications are subject to change to accommodate continuous improvement.
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S e n s o r  C h a r a c t e r i s t i c s

Important Precautions:

Please read the following instructions carefully before using the MiCS-5131 sensor described in this
document to avoid erroneous readings and to prevent the device from permanent damage.
• The sensor must not be wave soldered without protection or exposed to high concentrations of organic solvents

or ammonia in order to avoid poisoning the sensitive layer.
• Heating powers above the specified maximum rating of 120mW can destroy the sensor due to overheating.
• This sensor is to be placed in a filtered package that protects it against any water or dust projection.
• For any additional questions, please contact us at: 

Operating Mode:

The recommended mode of operation is a constant power
mode. A heater power of PH = 102 mW is applied. This
causes the temperature of the sensing resistor (RS) to
reach about 450°C.

Detection of the pollution gases is achieved by measuring
the sensing resistor RS during operation.

Sensor Response:

The sensor response to CO in air is represented in Figure
1. The sensor resistance RS is normalized to the
resistance under air (R0).

Measurement Circuit:

Figure 2 shows the pin connections of the MiCS-5131 gas
sensor. A simple circuit to measure the pollution level is
proposed in Figure 3. The heating voltage VH is applied to
pins 3 and 1. A load resistor RL is connected in series with
RS to convert the resistance RS to a voltage VS between
pins 2 and 4. RS can then be calculated by the following
expression:

RS = RL /(VCC - VS) ⋅ VS

Figure 1: RS / R0  as a function of gas concentration
at 50% RH and 25°C.
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Figure 2: Equivalent circuit (top view) of MiCS 5131.

Figure 3: Measurement circuit for pollution gas detection.
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Electrical Specifications

Maximum Ratings:

Rating Symbol Value / Range Unit

Maximum Sensor Supply Voltage VCC 5 V

Maximum Heater Power Dissipation PH 120 mW

Maximum Sensor Power Dissipation PS 1 mW

Relative Humidity Range RH 5 − 95 %RH

Ambient Operating Temperature Tamb -40 − 120 °C

Storage Temperature Range Tsto -40 − 120 °C

Storage Humidity Range RHsto 5 − 95 %RH

Table 1

Operating Conditions:

Parameter Symbol Typ Min Max Unit

Heating Power, [1] PH 102 85 120 mW

Heating Voltage, VH 3.2 - - V

Heating Current, IH 32 - - mA

Heating Resistance, [2] RH 100 90 110 Ω
Table 2

[1] A minimum value of 85mW ensures sufficient sensitivity to pollution gases. Heating powers above 120mW can cause
permanent damage to the sensor when ambient temperatures exceed 120°C.

[2] Heating resistor values from sensors out of production range between 90 and 110 Ohm. Due to material properties of the
heating resistor its value increases during operating life. This behavior is described in the „Application Note 1 MiCS-5131“
and has to be taken into account in the application design.

Sensitivity Characteristics:

Characteristic Symbol Typ Min Max Unit

CO Detection Range FS 10 1000 ppm

Sensing Resistance in air R0 24 18 180 kΩ
Sensitivity Factor [3] SR 1.4 1.3 1.8 -

Table 3

[3] Sensitivity Factor SR is defined as RS at 60ppm of CO divided by RS at 200ppm of CO. Test conditions are 50±5 %RH and
23±2°C.
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Package Dimensions and Filter

Dimension Min [mm] Max [mm]

A 9 9.15

B 8.35

C 5.75 5.85

D 0.6 0.9

E 3.5 3.9

F 8.5 9.5

G 15 16

H 2.41 2.67

I 0.55 0.65

J 4.83 5.33

K 0.7 0.9
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SUNSTAR 商斯达实业集团是集研发、生产、工程、销售、代理经销 、技术咨询、信息服务等

为一体的高科技企业，是专业高科技电子产品生产厂家，是具有 10 多年历史的专业电子元器件

供应商，是中国最早和最大的仓储式连锁规模经营大型综合电子零部件代理分销商之一,是一家

专业代理和分銷世界各大品牌 IC 芯片和電子元器件的连锁经营綜合性国际公司，专业经营进口、

国产名厂名牌电子元件，型号、种类齐全。在香港、北京、深圳、上海、西安、成都等全国主要

电子市场设有直属分公司和产品展示展销窗口门市部专卖店及代理分销商，已在全国范围内建成

强大统一的供货和代理分销网络。 我们专业代理经销、开发生产电子元器件、集成电路、传感

器、微波光电元器件、工控机/DOC/DOM 电子盘、专用电路、单片机开发、MCU/DSP/ARM/FPGA
软件硬件、二极管、三极管、模块等，是您可靠的一站式现货配套供应商、方案提供商、部件功

能模块开发配套商。商斯达实业公司拥有庞大的资料库，有数位毕业于著名高校——有中国电子

工业摇篮之称的西安电子科技大学（西军电）并长期从事国防尖端科技研究的高级工程师为您精

挑细选、量身订做各种高科技电子元器件，并解决各种技术问题。 
更多产品请看本公司产品专用销售网站: 

商斯达中国传感器科技信息网：http://www.sensor-ic.com/

商斯达工控安防网：http://www.pc-ps.net/

商斯达电子元器件网：http://www.sunstare.com/

商斯达微波光电产品网:HTTP://www.rfoe.net/

商斯达消费电子产品网://www.icasic.com/

商斯达实业科技产品网://www.sunstars.cn/

传感器销售热线： 

    地址：深圳市福田区福华路福庆街鸿图大厦 1602 室 

    电话：0755-83370250 83376489 83376549 83607652 83370251   82500323 

    传真：0755-83376182  （0）13902971329  MSN: SUNS8888@hotmail.com

    邮编：518033   E-mail:szss20@163.com     QQ: 195847376 

    深圳赛格展销部：深圳华强北路赛格电子市场 2583 号 电话：0755-83665529   25059422 

    技术支持: 0755-83394033 13501568376 

欢迎索取免费详细资料、设计指南和光盘 ；产品凡多，未能尽录，欢迎来电查询。 
    北京分公司：北京海淀区知春路 132 号中发电子大厦 3097 号 
               TEL：010-81159046  82615020  13501189838  FAX：010-62543996   
    上海分公司：上海市北京东路 668 号上海賽格电子市场 2B35 号  
               TEL：021-28311762  56703037  13701955389  FAX：021-56703037 
    西安分公司：西安高新开发区 20 所(中国电子科技集团导航技术研究所)   
           西安劳动南路 88 号电子商城二楼 D23 号   

            TEL：029-81022619  13072977981  FAX:029-88789382 
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