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SPECIFICATIONS
Model: FIS2001-01
Type: Smart Sensor
Specification No. U-0104-01

1.  History of revisions

2.  Scope

This specification applies to "Smart Sensor" for carbon monoxide and methane detector.

3.  Parts Name/Number

Name: Smart Sensor

Number: FIS2001-01

Customer's parts number:

4.  Features

1.  A calibrated sensor module conforming to European standards

2.  A small board with eight pins on which SB-95-11 is mounted.

3.  Serial (RS232C) gas concentration output

4.  Smart Sensor identification output.

5.  CO alarm output conforming to European standard (prEN50291, Sept. 1999)

6.  CH4 alarm output conforming to European standard (EN50194, March 2000)

7.  Supervising the sensor module

8.  Low power consumption (5V DC, 27mA max)

9.  On-site re-calibration by the customer

10.  Small size, light weight and easy operation

11.  Long life, low price

Ref.No. Date Proposed by Approved by Notes

DRAFT 1 June 25, 2001 S. Matsumoto S. Matsumoto
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SPECIFICATIONS
Model: FIS2001-01
Type: Smart Sensor
Specification No. U-0104-01

5.  Absolute Maximum Ratings

6.  Structure

7.  Pin Specification

Parameter Symbol Maximum Rating Remark

Circuit voltage VDD 6.0VDC

Input voltage VIN -0.3 to VDD+0.3V

Output voltage VOUT -0.3 to VDD+0.3V

Operating temperature Top -10 to 50°C Without dew condensation

Storage temperature Tst -30 to 70°C Without dew condensation

Note Filter should not be contaminated by organic solvents like IPA

No. Name I/O Active Functions

1 VDD Power supply voltage. 5V DC±4%, 30mA max.

2 SO

In Low For setting re-calibration mode.

Out High
Gas concentration (Usual Mode). The serial (RS232C) output of the gas 
concentration, etc. is released.

3 ERR

Out Low Low at the time of failure (Usual Mode)

Out Low From High to Low when re-calibration mode is properly set.

Out 1 Hz 1 Hz signal is released for re-calibration error.

4 GND GND

23 mm

25

22

2.
54

Weight: 4.5g

Top view

SB-95-11

Pin 1 (VDD)
Pin 2 (SO)
Pin 3 (ERR)
Pin 4 (GND)

Pin 8 (EX2)
Pin 7 (EX1)
Pin 6 (CH4)
Pin 5 (CO)

15 6

3

1
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SPECIFICATIONS
Model: FIS2001-01
Type: Smart Sensor
Specification No. U-0104-01

8.  Recommended Operating Conditions

9.  Initial operation

1.  The smart sensor will not release alarm output during first 80 second warm up time. During this time, the 
smart sensor is stabilized.

10.  Sensor operation

1.  A High/Low periodic temperature change is used for the sensing element, "High" for methane, and "Low" for 
CO detection.

2.  The load resistance for methane detection is 0.3kohm.

3.  For CO detection, both the load resistance of 300kohm and 10kohm is examined, and the optimum resistance 
will be selected.

4.  The sensor heater is supplied with a pulse-driven 5V.

5.  The circuit voltage for the gas sensor is 5VDC.

5 CO

Out Low Low when releasing CO alarm (Usual Mode)

In Low For setting re-calibration mode

Out Low From High to Low when re-calibration mode is properly set.

Out 1 Hz 1 Hz signal is released when re-calibration procedure is finished.

6 CH4

Out Low Low when releasing CH4 alarm (Usual Mode)

In Low For setting re-calibration mode

Out Low From High to Low when re-calibration mode is properly set.

Out 1 Hz 1 Hz signal is released when re-calibration procedure is finished.

7 EX1 No connection

8 EX2 No connection

Parameter Symbol Ratings Remark

Circuit voltage VDD 5VDC±4%

Input High voltage VIH1 VDD x 0.7 to VDD

Input Low voltage VIL1 0 to VDD x 0.3

Parameter Condition Remark

Test temp. and hum. 20°C±2°C, 65%±5% R.H. Standard test condition

Test gases

Clean air

Carbon monoxide and methane 
(purity: more than 99%)

Pre-heating time Four to ten days 20°C±10°C, 65%±15% R.H, in clean atmosphere.

No. Name I/O Active Functions
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SPECIFICATIONS
Model: FIS2001-01
Type: Smart Sensor
Specification No. U-0104-01

6.  The temperature/humidity dependency of the gas sensor is compensated with a thermistor.

11.  Characteristics of Alarm

METHANE: As per EN50194 (March 2000)

Ref No. Parameter
Specification Remark

Must not alarm Must alarm

1 Alarm concentration of methane 1500 to 6500ppm

2 Response of methane (25%LEL) Within 30 seconds

CARBON MONOXIDE: As per prEN50291 (Sept. 1999)

Ref No. Concentration of carbon monoxide
Specification Remark

Must not alarm Must alarm

1 33 ppm Within 120 minutes

2 55 ppm Within 60 minutes Within 90 minutes

3 110 ppm Within 10 minutes Within 40 minutes

4 330 ppm Within 3 minutes

5 Response to 5000 ppm of carbon monoxide Within 3 minutes
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SPECIFICATIONS
Model: FIS2001-01
Type: Smart Sensor
Specification No. U-0104-01

12.  The module identification

1.  The identification number of the FIS2001 can be set for the purpose of multi-point monitoring systems. The 
number is released through serial output (0 to 7).

2.  The number can be identified with three patterns prepared on the substrate as below.

3.  The factory setting is “0”.

13.  Serial output

1.  The RS232C data is released every second from Pin2 (SO).

2.  The protocol is 9600bps (Baud rate), 8bits (Data bits), none parity (Parity bit), stop bits 1 (Stop bits), None 
(RTS-/CTS protocol), None (XON-/XOFF protocol), CR LF (CR signal), 0-5vdc, ASCII, and active Hi.

3.  The data have the following specifications and transmits the ASCII character of 12 digits each for CO, and 
CH4 (a total of 24 digits) for every second. 

Digit 1: Numeric from “0” to “7” identifying the independent Smart Sensor

Digit 2: Space

Digit 3: Character “C”

Digit 4: Character “O”

Digit 5: Space

Digits 6 to 9: Numeric “0000”, “0030” to “0390”, or character “OVER”.

Digit 10: Space

: open, : close

Pattern
Identification No.

0 1 2 3 4 5 6 7

ID1

ID2

ID3

The number of digits

CO CH4

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

DATA X C O X X X X CR LF X C H X X X X CR LF

ID1 ID2 ID3

Back of PCB
The above shows the factory setting “0”.
Soldering ID1 to the upper “Island” sets “1”.
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SPECIFICATIONS
Model: FIS2001-01
Type: Smart Sensor
Specification No. U-0104-01

Digit 11: Carriage Return

Digit 12: Line Feed

Digit 13: Same numeric as Digit 1

Digit 14: Space

Digit 15: Character “C”

Digit 16: Character “H”

Digit 17: Space

Digit 18 to 21: Numeric “0000”, “0300” to “6900”, or character “OVER”

Digit 22: Space

Digit 23: Carriage Return

Digit 24: Line Feed

4.  Carbon monoxide is transmitted as characters of "CO", and methane "CH".

5.  The concentration of carbon monoxide is released as 0000, 0030 to 0390, or OVER (for more than 390ppm). 
The unit is ppm and the right last digit is always "0".

6.  The concentration of methane is released as 0000, 0300-6900, or OVER (for more than 6900ppm). The unit 
is ppm and the right last two digits are always "0". 

14.  Re-calibration (on-site) by the users

1.  Pre-heating should be performed for four days or more. 

2.  Although calibration is performed by one concentration, all concentration regions are adjusted automatically. 

3.  CO and CH4 can be calibrated independently. When you calibrate for both gases continuously, carry out in 
the order of CO and CH4. In this case, keep more than 5 minutes between CO and CH4 calibration.

4.  Calibration should be performed at about 20 degrees and 65%RH.

5.  Be sure that Pin 3 should not be connected to GND.

6.  Calibration procedure for CO:

1 )   Power on the smart sensor.

2 )   Calibration gas (55 ppm of CO) is exposed to the smart sensor for about 5 minutes and the sensor is kept 
in the calibration gas.

3 )   Power off the smart sensor and connect Pins 2 and 5 to GND.

4 )   Power on to confirm that Pins 3 and 5 are Low.

5 )   Disconnect Pins 2 and 5 from GND to start the calibration program.

6 )   Calibration will be completed after 5 minutes.

7 )   When the calibration is successfully completed, the 1Hz signal is released from Pin 5, and Pin 3 remains 
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SPECIFICATIONS
Model: FIS2001-01
Type: Smart Sensor
Specification No. U-0104-01

Low status.

8 )   If a calibration error occurs, the 1Hz signal is released from both the Pins 3 and 5.

9 )   Exhaust the calibration gas.

7.  Calibration procedure for CH4:

1 )   Power on the smart sensor.

2 )   Calibration gas (3000 ppm of CH4) is exposed to the smart sensor for about 5 minutes and the sensor is 
kept in the calibration gas.

3 )   Power off the smart sensor and connect Pins 2 and 6 to GND.

4 )   Power on to confirm that Pins 3 and 4 are Low.

5 )   Disconnect Pins 2 and 6 from GND to start the calibration program.

6 )   Calibration will be completed after 5 minutes.

7 )   When the calibration is successfully completed, the 1Hz signal is released from Pin 6, and Pin 3 remains 
Low status.

8 )   If a calibration error occurs, the 1Hz signal is released from both the Pins 3 and 6.

9 )   Exhaust the calibration gas.

.
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Circuit Diagram of FIS2001-01
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4

4

3

3

2

2

1

1

D D

C C

B B

A A

To a valve of gas
cylinder

A18040 01

Example curcuit of FIS2001

A

1 1Tuesday, May 08, 2001

Title

Size Document Number Rev

Date: Sheet of

+5V

+12V

+12V

+5V

+12V

+12V

+5V

R5
10K

R9
150K

AC
1

N.C.

D7

BUZZER

M

CF

T1
1 5

4 8

R1
1K

U2F
14 15

U2E

TC74HC04

11 12

8

D5

R3
510

D6

C1
1000uF/25V

RV1

C3
0.01uF/10v

R2
510

U2D
9 10

LED2
(Red)

U2A
3 2

1

U2B

5 4

C2
470uF/10V

Q3

2N3906

+-

~

~

4*1N4002

R4
470

U2C
7 6

FIS2000

6

2

8

1

5
7

3
4

C
H

4
SO

E
X

2
VDD

C
O

E
X

1

E
R

R
G

N
D

LED3
(Or)

Q1
2N3904

R7 10K

COM

AC
2

LED1
(green)

R8
3.9M

R6
10K

F1

RY1

U1
LM7805CT

1 3

2

IN OUT

G
N

D

J1

Malfunction

1
2

N.O.

An example circuit for FIS2001-01
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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。 

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 

    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 D125 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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