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- for the detection of CO2 (Carbon dioxide) 

1. Sensitivity characteristic slope for Sensor
1.2  Basic Measuring Circuit
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Input impedance＜ 100GΩ
Bias current ＜ 1㎀.  Heater : 15.8±0.3Ω

GHFS41

Heater

Electrolyte

Temp. sensor (RTD)

GHFS41

Heater

Electrolyte

Temp. sensor (RTD)

GHFS41

Heater

Temp.sensor(RTD)

Electrolyte

CDO Sensor(이산화탄소센서)CDO Sensor(이산화탄소센서)

< Pack Module>

Output data : 5 ~ 0Volt 
Analogue signal

Pack Module

GHFS41-P1XX

Output data : 0.55 ~ 0.05Volt 
Analogue signal

Package

GHFS41

Characteristics Product code

CO2 가스는 생물의 성장 및 및 인간의 생활환경과 매우 밀접한 관계를 가지고 있으며, 직접적인 독성

은 없으나 두통, 졸음 등을 유발시켜 집중을 요하는 운전, 공부 등의 실내환기를 목적으로 하는 장소에

많이 사용되어지고 있다. NDIR type 대비 저가의 고체전해질식 가스센서를 활용, 보다 용이하게 사용

할 수 있으며 주택 및 차량 환기, 비닐 하우스 등의 농도제어 용도로 사용이 가능하다.

100 1000 10000
250

300

350

400

450

500

550

E
M

F

Concentration

)EMFEMF( 0

10C β
−

=

Equation of concentration (C)
EMF : Electric Motive Force

1.1  Sensitivity slope

< Packackage>

Features 
High selectivity to CO2
Long-term stability 
Low dependency on humidity & temperature 

Applications 
Air quality control
Agriculture & fermentation process control
Ventilator  

* Storage temp. & Relative humidity : -20℃ to 70℃, less then dew point

* Oxygen concentration : 21% ± 50%(The sensitivity characteristics are 

independent by variation in oxygen concentration

* Standard test condition (balance gas : clean air, or special gas)

ㆍTemp. : 20℃±2℃,    ㆍ Humidity : RH65%±5%,    ㆍ Pressure : 1atm

ㆍTest chamber : more than 50ℓ, ㆍ Pre-heating time : more than 48hrEnvironmental  

Conition
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Ratio (%) = -2.481  + 0.124×(t),    t=Temp.
Real EMF = (Out EMF) × {1- (Ratio/100)}
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2. Package (Sensor) Characteristics 

2.1. Characteristics

-20 0 20 40 60 80
-6

-4

-2

0

2

4

6

8 (80, 7.44)

(5.0, 60)

(-10, -3.72)

R
at

io
(%

), 
EM

F

Temperature

(20, 0)
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1min to 95% of step changeResponse time

3,840ppm/·k TCR (Resistance slope)

Less than 1㎃Measuring current

25~35Ω (at 20℃)Sensor resistance
Temp. sensor

(Platinum RTD)

1%Resolution

±15% at the concentrationAccuracy

RH

Amplifying Upper 100GΩAmp

Reaction  : less than 10sec
Recovery : less than 30sec

Response time(T90)

Sensor

characteristics

(After gas

saturation)

RankElectromotive force 200~300㎷ in 200ppmCO2EMF

Rank40 ~60Sensitivity slope (β)

Power consumption Less than 680㎽PH

Heater resistance 15.8Ω±0.3ΩElectrical 

characteristics

under standard

test Conditions

Solid electrolyteSensing element type

Less then max. 6hrWarm up time(T90)

Heater Voltage 5.0V±0.05VVH

CO2(Carbon dioxide) (200  ~  30,000ppm)Target gas, Measuring range

RemarkGHFS41Model number11

Dependency of humidity
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2.2. Package(GHFS41)

2.2.1. Dimensions

2.2.2 Standard Slope

2-2-3. Product Code [GHFS41-XX]

GHFS41 – A

IC Rank Table

a
SP Rank Table A EMF0 Rank No. 

a IC Rank No.

1 2 3

6 5 4

654

123

GND

EMF-

Output

EMF+

GND

Heater

+5V

Heater

RTD-

RTD+

Term. No

Term. No

520480H

480450G

450420F

420390E

390360D

360330 C

330300B

300270A

상한 값하한 값

SP(EMF0) Table
Rank No.

-35-40e
-40-45d
-45-50c
-50-55b
-55-60a

상한 값하한 값

IC(β) TableRank 
No.

)( 0

10 β
EMFEMF

C
−

=

Equation of concentration (C)
EMF : Electric Motive Force ( Volt, EMF+ Output) 
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3. Module

3.1 Characteristics

3.2 Sensor Installation (refer to specification)
This will show you how to perform steps for installation
● Select a mounting location with clean air environment, when you test.
● Keep away from ventilation inlets, doors and windows. 
●When you connect power, the out signal is displayed high concentration and then that is gradually

getting stabilized within about 60minutes.

Less than 700mW(1,000mw during from initial to 3min

5.0V ± 0.05V

Environmental  test condition

* Standard test condition (balance gas : clean air)

ㆍTemp. : 20℃±2℃,    ㆍ Humidity : RH65%±5%, 

ㆍ Pressure : 1atm       ㆍTest chamber : more than 50ℓ

ㆍ Pre-heating time : more than 48hr   

* Operation temp. & Relative humidity

-10℃ to 60℃, less then dew point

* storage temp. : -20℃ to 80℃

* Oxygen concentration : 21% ± 5%

The sensitivity characteristics are influenced by 

variation in oxygen concentration

Range of Gas 
Concentration(ppm)

Temp. : -20 ~70℃,   Humidity : below saturation pointStorage

PCB Connection

EMF output

Concentration output

None

Analogue signal(100 ~ 550㎷)

Analogue signal(0 ~ 4V)

±15% at the concentration (20℃)Accuracy

Output options

PHPower consumption

Less then ±1.0%,  ±10%Resolution, Accuracy

(200  ~  30,000ppm)Measuring range

CO2(Carbon dioxide)Target gas

25W X 35HDimensions

Temp.:-10 ~ 60℃, Humidity:5 ~ 95%RH, Non-condensingOperating range

1%Resolution

Built-in platinum RTD(25 ~35Ω, at 20℃)Temp. compensation

Beginning stability time : Max 6hr (90%)Warm up time

Solid electrolyteSensing Method

2 years recommendedCalibration interval

VCCircuit Voltage

＜10sec to  95% of step changeResponse time

GHFS41-PxxxModel number

200 ~ 30,000

200 ~ 16,000

200 ~   8,000

200 ~   4,000

100 ~ 24,000

100 ~ 48,000

100 ~ 12,000

100 ~   6,000

100 ~   3,000200 ~   2,000

Factory Cal.
range

Using
Concentration
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① Output Terminal

3.3. Dimensions

EMFVoutGND+5V

■■■■
4321

② Calibration (refer to specification) 
[ Front Side ] 
VR1 : Offset Calibration
VR2 : Gain Calibration    

3.6 Output Data (standard data at 20℃)

① 감지 농도에 따라 datasheet 제공.

② 하기 data는 max. 2,000ppm data 임.
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3.5 Standard Slope

V = 9.410 -2.705 * LOG(C)

V : Output voltage

C : Concentration

C = 10 (3.47713-0.36929*V)

C : Concentration,   V : Voltage

* EMF : Electric Motive Force
Factory used

① Output Terminal

EMFVoutGND+5V

■■■■
4321

3.4 Output

② Calibration (refer to specification) 
[ Front Side ] 
VR1 : Offset Calibration
VR2 : Gain Calibration 
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6. Others

5. Product Code [Standard; GHFS41-P111]

In case of requirement for detail data, we will provide “specification”
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EMFair : Sensor EMF without gases

EMFgas: Sensor EMF after blowing gases 

* Reaction Time(T90) :  Less then 5sec

[Between EMFair & EMFgas] 

* Recovering Time(T90) : Less then 10sec
[Between EMFgas & EMFair] 

* Beginning stability time(T95) : Less then 60 min.

* Standard test conditions

Test gas condition : CO2 in air 
at 20±2℃, 65±5%RH

Circuit condition : VH = 5.0±0.05V DC  

Conditioning period before test : 2 days

4. Reaction time(T90)

EM
F

min

EMFair

EMFgas

EMFair

Clean air Carbon 
dioxide

Clean air

90%90%

GHFS41 – P1 3

Concentration range

4
Shape of terminal

Sensing concentration 

4 Shape of terminal

200

~30,000

5

200

~16,000

4

200

~8,000

3

200

~4,000

2

Standard

200~2,000

감지농도

(ppm)

1Code

Others

In

1

NoneConnection

0Code

3

5.5 Specification of customer
① Using concentration Range
② Amplifying Rate 

* 본 규격서는 summary 규격서로 제품 향상을 위하여 공지 없이 변경될 수 있음을 알려드립니다. 


