
 

 

 

 

 

 

SPECIFICATION 
 

 

 

 

Dust Sensor Module 

 

Model No. 

DSM501A 

 

 

 

 

 

 

 

 

 

 
This specification consists of 9 pages including cover. 

 

 



 

DSM501A

Dust sensor module

 

 

 

 

 

■ Features 

PWM output 

Compact size and Lightweight 

Easy installation 

Single power supply 

 

■ Application 

45mm

59mm 

DSM501A 

Dust sensor module 

Air cleaner or Air purifier 

Air conditioner 

Air quality monitor 

Ventilator etc 

 

 

 

■ Absolute maximum ratings 

Parameter Symbol Rating Unit 

Supply voltage Vcc -0.3 to +7 V 

Operating temperature Topr -10 to +65 ℃ 

Storage temperature Tstg -20 to +80 ℃ 

 

■ Operating supply voltage 

Parameter Symbol Rating Unit 

Operating supply voltage Vcc 5 ± 0.5 V 

 

■ Electro-optical characteristics 

Vcc=5V, Ta=25℃ 

Parameter Symbol Condition Min. Typ. Max. Unit 

Sensitivity  > 1um *1 - 15,000/283ml - pcs 

*1 : At condition that the particle diameter is over than one micro meter. 
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DSM501A

Dust sensor module

 

1.0. DEVICE OVERVIEW 

 

This specification applies to the characteristics of model No. DSM501A. 

The dust sensor module DSM501A is low cost, compact size for a particle density sensor. 

* Quantitative particle density measurement with the principle of particle counter. 

* Fine particles of which diameters are bigger than one micron could be detected with 

high sensitivity. 

* Inside heater realizes the self-air taking. 

* One control contact and two output contacts 

 

 

A block diagram is illustrated in figure 1.1. The DSM501A consists of : 

* Light Emitting Diode (LED) Lamp 

* Detector 

* Signal amplifier circuit 

* Output drive circuit 1 

* Output drive circuit 2 

* Heater 

 

 

FIGURE 1.1. BLOCK DIAGRAM 
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DSM501A

Dust sensor module

 

TABLE 1.1. PINOUT I/O DESCRIPTION 

Pin number Pin name Description 

#1 Control 1  Vout 1 control 

#2 Vout 2  Vout 2 output 

#3 Vcc  Positive power supply 

#4 Vout 1  Vout 1 output 

#5 GND  Ground 

 

FIGURE 1.2. PIN ARRAY (component view) 

 

 

 

 

 

 

 

 

Male connector

#5 #1 

 

The male and female connector’s maker is LG cable in korea. 

TABLE 1.2. CONNECTOR PART NUMBER 

 Part No. Description 

Male GIL-S-5P-S2L2-EF 2mm pitch, angle 

Female GIL-S-5S-S2C2 2mm pitch 
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Dust sensor module

 

2.0. CIRCUIT DESCRIPTION 

 

This section gives a circuit description of the external connections and components of the 

DSM501A. The following connections and external components provide starting points for 

designs. 

 

2.1. Vout 2 

The Vout 2 is normal output port. 

The sensitivity of Vout 2 pin is preset up. This port is detect particle which is over 1 

micrometer. 

 

2.2. Vout 1 

Use this pin when sensitivity of Vout 2 is sensitive. 

The sensitivity of Vout 1 is dull than Vout 2 about 2.5times. (Vout 1’s sensitivity x 2.5times 

= Vout 2’s sensitivity) It means size of particle is 2.5 micrometers. 

 

Vout 1 is adjustable output. You can adjust to detecting level of particle size. 

 

2.3. Control 1 

This pin is adjustable sensitivity of Vout 1. 

Use this pin when output of Vout 1 is not proper. 

 

> How to control 

Add a resistor between Control 1 pin and ground. And you can tune resistor’s value. 

TABLE 2.1. RESISTOR VALUE 

Resistor value Description 

open Preset sensitivity (over 2.5 micrometer) 

100K Half sensitivity 

27K Equal sensitivity of Vout 2 (over 1 micrometer) 

 

4 PreliminaryDec 2004  Ver1.1



 

DSM501A

Dust sensor module

 

3.0. APPLICATION 

 

This section provides general information on application for the DSM501A. 

 

3.1. Heater 

This module has a heater (resistor) to generate heat. Heat creates updraft (upward current 

of air) which draw air outside of the module into the module. 

 

3.2. Detect particle 

This module is designed to detect the particle whose size is over one micrometer, which 

means it can detect cigarette smoke, house dust, tick, spore, pollen and mildew. 

 

3.3. Install 

The dust sensor module DSM501A should be installed vertically and kept away from any 

artificial current of air by fans. In case it is used for air purifier of which fan located in 

front or rear part, we request it to be installed at ether side of the housing, not too much 

deep inside of the housing. Also need to have slit around the module so that air can come 

inside. 

In addition, please pay attention to structure and placing location of the application to 

avoid any adhesive particle like oil, etc. to get into the module. If it sticks to optical part, 

malfunction may occur. 

When inside of the module is moisturized, it does not keep its proper function. Please 

design the application so that moisturization of the module does not happen. 

 

3.4. Lens 

Lens needs to be cleaned depending on the condition. (once a six months) Cigarette tar 

on the lens should affect the sensitivity of the sensor. Wet one side of swab with water 

and rub the lens with it and then dry lens with the other end of swab. 
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DSM501A

Dust sensor module

 

4.0. ELECTRICAL CHARACTERISTIC 

Vcc=5V, Ta=25℃ 

Parameter Symbol Condition Min. Typ. Max. Unit 

Vout 1, 2 at high *1 Voh No particle 4.0 4.3  V 

Vout 1, 2 at low *2 Vol Particle  0.7 1.0 V 

Supply current Icc  - - 90 mA 

Time for stabilization *3   1 - - minute

*1 : Vout 1 and Vout 2 are high state when not detect particle. (=clean room) 

*2 : Vout 1 and 2 are go to low state when detect particle. 

*3 : after the power turned on. 

 

FIGURE 4.1. VOLTAGE VS CURRENT 

 

0

20

40

60

80

100

120

4 4.5 5 5.5 6

Voltage[V]

C
u
rr
e
n
t[

m
A

]

 

 

 

 

 

 

 

 

FIGURE 4.2. VOLTAGE LOW RATIO VS PARTICLE 
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X-axis shows number of particles and y-axis shows output characteristics. Upper curve 

shows upper limit output characteristics and lower one shows lower limit. 
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DSM501A

Dust sensor module

 

5.0. PACKAGING INFORMATION 

 

5.1. Package marking information 

 

5.2. Package details 

 

Package dimensions : W59 x H45 x D20 mm 

Weight : Approx. 24g 

 

 

 

6.0. PRODUCT IDENTIFICATION SYSTEM 

 

To order or obtain information, e.q., on pricing or delivery, refer to the listed sales office. 

 

 

 

 
Device name 

 DSM501A 
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DSM501A

Dust sensor module

 

■ Notes 

 

VR trimmer for sensitivity adjustment is set up at shipping from SYhitech. Please don't 

touch the VR trimmer. 

 

Please don't disassemble the device. Even if the device is reassembled, it may not satisfy 

the specification. 

 

There is a case that it does not detect the dust density correctly, since the dust adhered 

to the outside of the lens. When the dust is adhered, please consider the maintenance 

such as vacuuming or blowing off the dust by air. 

 

Please don't use this device for an emergency application or fire alarm application. 

 

This publication is the proprietary product of SYhitech and is copyrighted, with all rights 

reserved. Under the copyright laws, no part of this publication may be reproduced or 

transmitted in any form or by any means, electronic or mechanical, for any purpose, in 

whole or in part, without the express written permission of SYhitech. Express written 

permission is also required before a third party may make any use of this publication. 
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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。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。专业以现代信息产业

（计算机、通讯及传感器）三大支柱之一的传感器为主营业务，专业经营各类传感器的代理、销售生产、

网络信息、科技图书资料及配套产品设计、工程开发。我们的专业网站——中国传感器科技信息网（全球

传感器数据库） www.SENSOR-IC.COM 服务于全球高科技生产商及贸易商，为企业科技产品开发提供技

术交流平台。欢迎各厂商互通有无、交换信息、交换链接、发布寻求代理信息。欢迎国外高科技传感器、

变送器、执行器、自动控制产品厂商介绍产品到 中国，共同开拓市场。本网站是关于各种传感器-变送器-

仪器仪表及工业自动化大型专业网站,深入到工业控制、系统工程计 测计量、自动化、安防报警、消费电

子等众多领域，把最新的传感器-变送器-仪器仪表买卖信息,最新技术供求,最新采购商,行业动态，发展方

向，最新的技术应用和市场资讯及时的传递给广大科技开发、科学研究、产品设计人员。本网站已成功为

石油、化工、电力、医药、生物、航空、航天、国防、能源、冶金、电子、工业、农业、交通、汽车、矿

山、煤炭、纺织、信息、通信、IT、安防、环保、印刷、科研、气象、仪器仪表等领域从事科学研究、产

品设计、开发、生产制造的科技人员、管理人员 、和采购人员提供满意服务。 我公司专业开发生产、代

理、经销、销售各种传感器、变送器、敏感元器件、开关、执行器、仪器仪表、自动化控制系统： 专门从

事设计、生产、销售各种传感器、变送器、各种测控仪表、热工仪表、现场控制器、计算机控制系统、数

据采集系统、各类环境监控系统、专用控制系统应用软件以及嵌入式系统开发及应用等工作。如热敏电阻、

压敏电阻、温度传感器、温度变送器、湿度传感器、 湿度变送器、气体传感器、 气体变送器、压力传感

器、 压力变送、称重传感器、物（液）位传感器、物（液）位变送器、流量传感器、 流量变送器、电流

（压）传感器、溶氧传感器、霍尔传感器 、图像传感器、超声波传感器、位移传感器、速度传感器、加速

度传感器、扭距传感器、红外传感器、紫外传感器、 火焰传感器、激光传感器、振动传感器、轴角传感器、

光电传感器、接近传感器、干簧管传感器、继电器传感器、微型电泵、磁敏（阻）传感器 、压力开关、接

近开关、光电开关、色标传感器、光纤传感器、齿轮测速传感器、 时间继电器、计数器、计米器、温控仪、

固态继电器、调压模块、电磁铁、电压表、电流表等特殊传感器 。 同时承接传感器应用电路、产品设计

和自动化工程项目。 

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。 

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/ 

商斯达军工产品网:http://www.junpinic.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：0755-83607652 83376489 83376549 83370250   83370251   82500323 

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

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

    技术支持: 0755-83394033 13501568376 
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