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Select by application

>>Domestic safety

Model Target gas Typical Ps Description Data



detection range
Compact size
Carbon L
TGS2442 _ 30 - 1,000ppm 14mW  Low sensitivity to alcohol vapor
monoxide . )
For residential CO detectors

High selectivity to LP gas

500 -
TGS2610-DO0  LP gas 280mW  Good durability
10,000ppm ) )
For residential gas alarms
500 - Quick gas response
TGS2610-C00 LP gas 280mw .
10,000ppm For leak checkers pidabe
500 High selectivity to methane gas
TGS2611-E00 Methane 280mW  Good durability P,
10,000ppm . .
For residential gas alarms
500 - Quick gas response
TGS2611-C00  Methane 280mw
10,000ppm For leak checkers
Stable relative sensitivty between CH4 &
Methane 500 - LP gas OF |y
TGS2612 280mwW . A
,LP gas 10,000ppm Good durability
For residential gas alarms
500 - . .
Methane & Dual gas detection with one sensor FLF
TGS3870 12,500ppm 38mw . , ﬂ
CcoO For residential gas detectors
50 - 1,000ppm
Electrochemical type _
Carbon No power FOF
TGS5042 ) 0-1,000ppm ] Battery operable ﬁ
monoxide required i
Long life
Catalytic type
LP gas Wide detection range FLF
TGS6810 0 - 100%LEL 525mw )
,Methane Linear output
For residential gas alarms
500 Precalibrated module with TGS2610 and
- FOF
LPM2610 LP gas 280mW temperature compensation circuit
10,000ppm . .
For residential gas detectors
500 Precalibrated module with TGS2611 and
- FOF
NGM2611 Methane 280mW temperature compensation circuit g
10,000ppm

For residential gas detectors

Select by application Application example>>

>>Air quality control

Typical detection o Data
Model Target gas Ps Description
range sheet
General air High sensitivity to air contaminants I:ﬁ‘
TGS2600 ) 1-30ppm 210mwW ) , ) e
contaminants For indoor air quality control and Eizb




automatic control in cooker hoods
. High sensitivity to VOCs and odorous
General air

TGS2602 ) 1-30ppm 280mW gases
contaminants

E8

For indoor air quality control
Wide detection range
Good durability

TGS4160 Carbon dioxide 350-50,000ppm 1.25W For indoor ventilation control and CO2 'a
monitoring in factories, agriculture and =
automobiles
Low power
Compact size

TGS4161 Carbon dioxide 350-10,000ppm 250mW For indoor ventilation control in 'E
residences and high occupancy

buildings
. Precalibrated module with TGS2600 and
General air ) i FOF
AMS2600 ) 1 - 30ppm 210mW suitable load resistor ﬁ
contaminants

For indoor air quality control
Precalibrated module —
CDM4160 Carbon dioxide 400-45,000ppm  1.3W Maintenance free w
For indoor ventilation control
Precalibrated module
CDM4161 Carbon dioxide  400-9,000ppm  300mW Maintenance free
For indoor ventilation control

Select by application Application example>>

>>Automotive

Typical _ Data
Model Target gas : Ps Description
detection range sheet
Gasoline & diesel 10-1,000ppm Dual gas detection with one sensor
TGS2201 502mwW ) o --
exhaust 0.1 -10ppm For automobile ventilation control

. High sensitivity to air contaminants
General air

TGS2600 _ 1 - 30ppm 210mW For indoor air quality control and
contaminants

=
11

automatic control in cooker hoods
. High sensitivity to VOCs and odorous
General air
TGS2602 1-30ppm 280mW gases

contaminants ) . )
For indoor air quality control

High selectivity to LP gas
500 - g y g

TGS2610-D00 LP gas 280mW Good durability )
10,000ppm . ) dobe
For residential gas alarms
500 - Quick gas response FEF
TGS2610-C00 LP gas 280mwW ﬁ
10,000ppm For leak checkers
General air Precalibrated module with TGS2600 FOF
AMS2600 ) 1-30ppm 210mwW ) i Q
contaminants and suitable load resistor



LPM2610 LP gas

Select by application

Model Target gas
TGS2180 Water vapor
General air
TGS2600 ,
contaminants
General air
TGS2602 ,
contaminants
General air
AMS2600

contaminants

Select by application

Model Target gas
TGS821 Hydrogen
Hyd
TGS825 yarogen
sulfide
TGS826 Ammonia

500 -

10,000ppm

For indoor air quality control
Precalibrated module with TGS2610
280mW and temperature compensation circuit

For residential gas detectors

>>Appliance control

Typical

Ps

detection range

1-150g/m3

1-30ppm

1-30ppm

1-30ppm

>>|ndustrial safety

Typical
detection
range

30 - 1,000ppm

5-100ppm

30 - 300ppm

830mwW

210mw

280mwW

210mw

Ps

Application example>>

Description

High selectivity to water vapor

For automatic cooking control in

microwave ovens

High sensitivity to air contaminants

For indoor air quality control and =
automatic control in cooker hoods

High sensitivity to VOCs and odorous

gases

For indoor air quality control
Precalibrated module with TGS2600 and

suitable load resistor

]
H‘J
1

For indoor air quality control

Application example>>

Data

Description

sheet

High sensitivity and selectivity to
hydrogen

660mw

Ceramic base resistant to severe

environments

For hydrogen detectors

&

Ceramic base resistant to severe

660mwW

environments

For hydrogen sulfide detectors

Ceramic base resistant to severe

833mwW

environments

F8

For leak detection from refrigerators



TGS832

TGS2442

TGS2444

TGS2610-D00

TGS2610-C00

TGS2611-E00

TGS2611-C00

TGS2620

TGS3870

TGS6812

FCM6812

LPM2610

NGM2611

KE-25

Halocarbon 100 -
gas 3,000ppm
Carbon
. 30 - 1,000ppm
monoxide
Ammonia 10 - 100ppm
500 -
LP gas
10,000ppm
500 -
LP gas
10,000ppm
500 -
Methane
10,000ppm
500 -
Methane
10,000ppm
Alcohol
,Solvent 50 - 5,000ppm
vapors
500 -
Methane &
12,500ppm
CO
50 - 1,000ppm
Hydrogen
,Methane 0-100%LEL
,LP gas
Hydrogen
,Methane 0 - 35%LEL
,LP gas
500 -
LP gas
10,000ppm
500 -
Methane
10,000ppm
Oxygen 0-100%

835mW

14mW

56mW

280mwW

280mW

280mW

280mw

210mw

38mW

525mW

1.0W

280mw

280mw

No power
required

For leak detection from refrigerators and

air conditioners Ceramic base resistant to
L
piop

severe environments

For halocarbon detectors
Compact size
Low sensitivity to alcohol vapor

E8

For residential CO detectors
High selectivity to ammonia

Low power consumption
For ventilation control in agricultural &
poultry industries

¥

High selectivity to LP gas
Good durability
For residential gas alarms

&

R Y BN RS

Quick gas response

For leak checkers

High selectivity to methane gas

Good durability

For residential gas alarms

Quick gas response

For leak checkers

Compact size

For breath alcohol testers and solvent
detectors

Dual gas detection with one sensor

For residential gas detectors iohs
Catalytic type

Wide detection range

Linear output P
For hydrogen and combustible gas

leak detectors for fuel cells

Precalibrated module

Maintenance free A=

For gas leak detection in fuel cell systems
Precalibrated module with TGS2610 and
temperature compensation circuit

For residential gas detectors
Precalibrated module with TGS2611 and
temperature compensation circuit

S E8

For residential gas detectors
Galvanic cell type

No CO2 influence

Long life



High accuracy
Galvanic cell type

No power )
KE-50 Oxygen 0-100% ) No CO2 influence
required ]
Long life
Good linearity
No power .
SK-25 Oxygen 0-30% ) No CO2 influence
required

Compact

Select by application Application example>>

>>Personal safety & health

Typical detection o Data
Model Target gas Ps Description
range sheet
Alcohol Compact size _
TGS2620 ,Solvent 50 - 5,000ppm 210mW For breath alcohol testers and solvent !hl

vapors detectors

Related products

Applied sensor o Data
Model Description

model sheet

AM-1-2600 TGS2600 Evaluation board for indoor air quality control @
AM-1-2602 TGS2602 Evaluation board for indoor air quality control @
CDM4160 TGS4160 Evaluation board for CO2 monitoring @
CDM4161 TGS4161 Evaluation board for CO2 monitoring m
COM2442 TGS2442 Evaluation board for CO detection ﬁ
FCM6812 TGS6812 Evaluation board for combustible gas detection w
SRD-1 TGS8xx Test unit for TGS8xx series gas sensors @
FIC 00460 TGS2442 Microprocessor for CO detection @
SR-4 TGS8xx Durable sensor socket for TGS8xx series gas sensors @



SR-5

SR-6

SR-8

SR-3

TGS8xx

TGS26xx, TGS24xx

TGS3870

TGS8xx

Standard sensor socket for TGS8xx series gas sensors

Standard sensor socket for TGS24xx and TGS26xx series gas
sensors

Standard sensor socket for TGS38xx series gas sensors

Test chamber for TGS8xx series gas sensors

ERE R



PRODUCT INFORMATION

TGS 813 - for the detection of Combustible Gases

Features:

* General purpose sensor with sensitivity
to a wide range of combustible
gases

* High sensitivity to methane, propane,
and butane

* Long life and low cost

* Uses simple electrical circuit

The sensing element of Figaro gas sensors is a tin dioxide (SnOz2) semiconductor
which has low conductivity in clean air. In the presence of a detectable gas, the
sensor's conductivity increases depending on the gas concentration in the air. A
simple electrical circuit can convert the change in conductivity to an output signal

which corresponds to the gas concentration.

The TGS 813 has high sensitivity to methane, propane, and butane, making it ideal
for natural gas and LPG monitoring. The sensor can detect a wide range of gases,
making it an excellent, low cost sensor for a wide variety of applications. Also
available with a ceramic base which is highly resistant to severe environments up

to 200°C (model# TGS 816).

The figure below represents typical sensitivity characteristics,
all data having been gathered at standard test conditions (see
reverse side of this sheet). The Y-axis is indicated as sensor
resistance ratio (Rs/Ro) which is defined as follows:
Rs = Sensor resistance of displayed gases at
various concentrations
Ro = Sensor resistance in 1000ppm methane

Sensitivity Characteristics:
10 e

RsfRo \

1 Methane [:
| Ethanol  |+---—
Propane |:
Isobutane |-t---—
Hydrogen |:

i
3000 5000 10000
Concentration (ppm)

500 1000

e O

Applications:

* Domestic gas leak detectors and
alarms

* Portable gas detectors

The figure below represents typical temperature and humidity
dependency characteristics. Again, the Y-axis is indicated as
sensor resistance ratio (Rs/Ro), defined as follows:
Rs = Sensor resistance at 1000ppm of methane
at various temperatures/humidities
Ro = Sensor resistance at 1000ppm of methane
at 20°C and 65% R.H.

Temperature/Humidity Dependency:
2.0 I I I

1.0 :
5 5 ; ; {[20% RH
)9 : : : ; i165% R.H.
:1100% R.H,
2.8 :
0.7 | | | | |
-10 0 10 20 30 40 50

Ambient Temperature (°C)

IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER’S SPECIFIC APPLICATIONS. FIGARO STRONGLY
RECOMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER’S TARGET
GASES ARE NOT LISTED HEREIN. FIGARO CANNOT ASSUME ANY RESPONSIBILITY FOR ANY USE OF ITS SENSORS IN A PRODUCT OR APPLICATION FOR WHICH SENSOR HAS

NOT BEEN SRS TR TESTE RS 193w . sensor-iic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:SzSs208163.com



Structure and Dimensions:

Pin Connection and Basic Measuring Circuit:

The numbers shown around the sensor symbol in the circuit diagram at the right
correspond with the pin numbers shown in the sensor's structure drawing (above).
When the sensor is connected as shown in the basic circuit, output across the Load

lon 66
ase:
lon 66

!
& @ Cap:
Ny
© Sensor B
Ny
um : mm Flame Arrestor:

Sensing Element:
SnO:z2 is sintered to form a thick film on
the surface of an alumina ceramic tube
which contains an internal heater.

100 mesh SUS 316 double gauze

Basic Measuring Circuit:

. . . . Ve o—
Resistor (VRL) increases as the sensor's resistance (Rs) decreases, depending on ° VAL
gas concentration. ) 1(ﬁ B} 6§
Standard Circuit Conditions: 3 4
2 5
Item Symbol Rated Values Remarks
VH RL §
Heater Voltage VH 5.0+0.2V AC or DC
S DC only
Circuit Voltage Ve Max. 24V Ps<15mW
Load Resistance RL Variable 0.45kQ min. GND o o 0
Electrical Characteristics:
Item Symbol Condition Specification
Sensor Resistance Rs Methane at 1000ppm/air 5kQ ~ 15kQ
Change Ratio of Rs (Methane at 3000ppm/air)
Sensor Resistance Rs/Ro Rs (Methane at 1000ppm/air) 0.60+0.05
Heater Resistance RH Room temperature 30.0 £ 3.0Q
Heater Power .
Consumption PH VH=5.0V 835mW (typical)

Standard Test Conditions:
TGS 813 complies with the above electrical characteristics
when the sensor is tested in standard conditions as specified
below:
Test Gas Conditions:
Circuit Conditions:

20°+2°C, 65+5%R.H.

Vc =10.0+0.1V (AC or DC),
VH = 5.0+0.05V (AC or DC),
RL = 4.0kQ+1%

Preheating period before testing: More than 7 days

FIGARO USA, INC.

121 S. Wilke Rd. Suite 300
Arlington Heights, IL 60005
Phone: (847)-832-1701

Fax: (847)-832-1705

email: figarousa@figarosensor.com

REV: 9/08)NSTAR

Sensor Resistance (Rs) is calculated by
the following formula:

Rs = (e -1) xR

Power dissipation across sensor electrodes (Ps)
is calculated by the following formula:

P

s = Vc? x Rs
~ (Rs +Ru)?

For information on warranty, please refer to Standard Terms and
Conditions of Sale of Figaro USA Inc.

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com



F I GA RO PRODUCT INFORMATION

Sensor resistance ratio (Rs/Ro)

TGS 2104 - for detection of Gasoline Engine Exhaust Gas

Features: Applications:

* High sensitivity to exhaust gases emitted * Automobile ventilation control
by gasoline-fueled engines

* Long life and low cost

* Uses simple electrical circuit

The sensing elementis comprised of a metal oxide semiconductor layer formed
on an alumina substrate of a sensing chip together with an integrated heater.
In the presence of a detectable gas, the sensor's conductivity increases
depending on the gas concentration in the air. A simple electrical circuit can
convert the change in conductivity to an output signal which corresponds to the
gas concentration.

The TGS 2104 has high sensitivity and quick response to exhaust gases
emitted by gasoline-fueled engines. As a result of this feature, TGS2104 is an
ideal sensor for application in automatic damper control systems for automobile
ventilation.

The figure below represents typical sensitivity characteristics,  The figure below represents the typical response pattern of the
all data having been gathered at standard test conditions (see =~ TGS2104 when the atmosphere changes from clean air to the
reverse side of this sheet). The Y-axis is indicated as sensor listed gas concentrations and then reverts back to clean air
resistance ratio (Rs/Ro) which is defined as follows: again.
Rs = Sensor resistance in displayed gases at
various concentrations
Ro = Sensor resistance in clean air

Sensitivity Characteristics: Sensor Response Pattern:
10 1000
1 Air 100 ar | 10 ppm K2 air
C10H22 ] ™~ <
N Cco 3
c
It}
7]
\\ g
\
N 5 L
™ H2 2
1 o) 10
: n
.01 1 I I
1 10 100 1000 0 2 4 6 8 10
Gas concentration (ppm) Time (min.)

IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER'’S SPECIFIC APPLICATIONS. FIGARO STRONGLY
RECOMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER'S TARGET GASES
ARENOT LISTED HEREIN. FIGARO CANNOT ASSUME ANY RESPONSIBILITY FORANY USE OF ITS SENSORS INAPRODUCT OR APPLICATION FOR WHICH SENSOR HAS NOT BEEN
SPECIFICALLY TESTED BY FIGARO.

SUNSTAR http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com



Basic Measuring Circuit:

The sensor requires two voltage inputs:
heater voltage (V+) and circuit voltage
(Vc). The heater voltage (VH) is applied
to the integrated heater in order to
maintain the sensing element at a
specific temperature which is optimal
for sensing. Circuit voltage (Vc) is
appliedto allow measurement of voltage
(VrL) across aload resistor (Rc) whichis
connected in series with the sensor.

A common power supply circuit can be
used for both Vc and VH to fulfill the
sensor's electrical requirements. The
value of the load resistor (RL) should be

chosen to optimize the alarm threshold Ve

value, keeping power dissipation (Ps)
of the semiconductor below a limit of
15mW. Power dissipation (Ps) will be
highestwhen the value of Rs is equal to
Rt on exposure to gas.

(+)

Specifications:

Model number TGS 2104
Sensing element type S1
Standard package Plastic (P3)

Target gases

Gasoline exhaust (H2,CO,HC)

Typical detection range 10 ~ 1,000 ppm
Heater voltage VH 7.0+0.35V DC
Standard circuit | cjryjit voltage Ve | 15.0vDC Max. | Ps < 15mw
conditions
Load resistance RL Variable Ps < 15mwW
Heater resistance | Rn 50 + 5Q at room temp.
Heater current IH 91mA
Electrical
characteristics | Heater power Pi | 640mw | vi=7.0vDC
under standard test | consumption
conditions
Sensor resistance | Rs 10 ~ 80 kQ in air

Sensitivity
(change ratio of Rs)

Rs (10ppm of H2)

0.3~0.6 Rs (air)

Test gas conditions

Air
at 20+2°C, 65+5%RH

Standard test

" Circuit conditions
conditions

RL = 10kQ+1%, Vc = 7.0+0.2V DC,
VH = 7.0+£0.2V DC

Conditioning period
before test

7 days

The value of power dissipation (Ps) can
be calculated by utilizing the following
formula:

(Vc - VRL)2
Rs

Ps =

For information on warranty, please refer to Standard Terms and Conditions of Sale of

Figaro USA Inc.
REV: 9B4STAR

Sensor resistance (Rs) is calculated with
a measured value of VrL by using the
following formula:

Vc - VRL
VRL

Rs = X RL

Structure and Dimensions:

unit : mm

Stainless
steel gauze

Plastic cap

214.5£0.5 i
Sensing

/ element

|

12.5+0.2

:

L N Lead frame
14

/q 0.25:0.05
v

Pin connection
1: Sensor electrode(-)
2: Sensor electrode(+)
3: Heater(+)
4: Heater(-)

FIGARO USA, INC.

3703 West Lake Ave. Suite 203
Glenview, lllinois 60025

Phone: (847)-832-1701

Fax: (847)-832-1705

email: figarousa@figarosensor.com

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com




PRODUCT INFORMATION

TGS 2201 - for detection of Gasoline and Diesel Exhaust Gas

Features:

* Dual sensor element

* High sensitivity to exhaust gases emitted
by both gasoline and diesel-fueled
engines

* Long life and low cost

* Uses simple electrical circuit

Applications:

* Automobile ventilation control

The sensing element is comprised of a metal oxide semiconductor layer
formed on an alumina substrate of a sensing chip together with an integrated

heater. In the presence of a detectable gas, the sensor's conductivity changes
depending on the gas concentration in the air. A simple electrical circuit can
convert the change in conductivity to an output signal which corresponds to

the gas concentration.

The TGS 2201 contains two independent sensing elements on one substrate
and produces separate output signals for responding to diesel and gasoline

exhaust gases. This feature makes TGS2201 is an ideal senor for application

in automatic damper control systems for automobile ventilation.

Element 1 - Diesel exhaust gas
A major component of diesel exhaust gas is NOx. The figure
below represents typical sensitivity characteristics for Element
1, alldata having been gathered at standard test conditions (see
reverse side of this sheet). The Y-axis is indicated as sensor
resistance ratio (Rs/Ro) which is defined as follows:

Rs = Sensor resistance in displayed gases at

various concentrations
Ro = Sensor resistance in clean air

Sensitivity Characteristics:
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Element 2 - Gasoline exhaust gas
Gasoline exhaust gas typically contains CO, H2, and uncom-
busted hydrocarbons. The figure below represents typical
sensitivity characteristics for Element 2, all data having been
gathered at standard test conditions (see reverse side of this
sheet). The Y-axisis indicated as sensor resistance ratio (Rs/Ro)
which is defined as follows:

Rs = Sensor resistance in displayed gases at

various concentrations
Ro = Sensor resistance in clean air

Sensitivity Characteristics:
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IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER’S SPECIFIC APPLICATIONS. FIGARO STRONGLY REC-
OMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER’S TARGET GASES
ARE NOT LISTED HEREIN. FIGARO CANNOT ASSUME ANY RESPONSIBILITY FOR ANY USE OF ITS SENSORS IN A PRODUCT OR APPLICATION FOR WHICH SENSOR HAS NOT

BEEN SPECIFICALLY TESTED BY FIGARO.
SUNSTAR

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com



Basic Measuring Circuit:

The sensor requires two voltage inputs:
heater voltage (VH) and circuit voltage
(Vc). The heater voltage (VH) is applied
to the integrated heater in order to
maintain the sensing element at a
specific temperature which is optimal
for sensing. Vc is applied to measure
output voltages VRL1 and VRL2 across
RL1 and RL2 respectively. Each of
these load resistors are connected in

series to their corresponding sensing
elements.

A common power supply circuit can
be used for both Vc and VH to fulfill the
sensor's electrical requirements. The
value of the load resistor (RL) should be
chosen to optimize the alarm threshold
value, keeping power dissipation (Ps)
of the semiconductor below a limit of
15mW. Power dissipation (Ps) will be
highest when the value of Rs is equal
to RLon exposure to gas.
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Specifications:
Model number TGS 2201
Sensing element type S2
Standard package Plastic (P3)

Target gases

Diesel exhaust Gasoline exhaust

(NO, NO2) (CO,H2,HC)
Typical detection range 0.1 ~10 ppm 10~1,000ppm
Heater voltage VH 5.0V DC£5%
Standard circuit it voltage | Ve 15.0V DC Max., Ps < 15mW
conditions
Load resistance | RL Variable, Ps < 15mW
Heater
: RH 35Q + 10% at room temp.
resistance
Heater current IH 100mA
Electrical
characteristics | Heater power P 502mW
under standard test | consumption
conditions
DD Rs | 0.1~2MQinair | 10~80kQ in air
resistance
Sensitivity Rs(0.3ppm of NO2)/ Rs(10ppm of CO)/

(change ratio of Rs)

Rs (air) = 1248 Rs (air) = 0.65+0.15

Test gas conditions

Air
at 20+2°C, 65+5%RH

Standard test

" Circuit conditions
conditions

RL = 200kQ+1% RL = 10.0kQ+1%

Vc =5.0V DC £ 3%, VH = 5.0V DC £ 5%

before test

Conditioning period

2~7 days

The value of power dissipation (Ps) can
be calculated by utilizing the following
formula:

Rs

Sensor resistance (Rs) is calculated with
a measured value of VRL by using the
following formula:

Vc - VAL
AL

Rs = x RL

For information on warranty, please refer to Standard Terms and Conditions of Sale of

Figaro USA Inc.
REV: 1306STAR
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Pin connections: !
1: Sensor electrode 1
2: Common (+)

3: Sensor electrode 2

4: Heater (-)

FIGARO USA, INC.

121 S. Wilke Rd. Suite 300
Arlington Heights, lllinois 60005
Phone: (847)-832-1701

Fax: (847)-832-1705

email: figarousa@figarosensor.com

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com




PRODUCT INFORMATION

TGS 2442 - for the detection of Carbon Monoxide

Features: Applications:
* Low power consumption * CO detectors
* High sensitivity/selectivity to * Air quality controllers
carbon monoxide (CO) * Indoor parking lot ventilation

* Miniature size

* Low sensitivity to alcohol vapor
* Long life and low cost

* Low humidity dependency

TGS 2442 utilizes a multilayer sensor structure. Aglass layer for thermal insulation is
printed between a ruthenium oxide (RuO2) heater and an alumina substrate. A pair of
Au electrodes for the heater are formed on a thermal insulator. The gas sensing layer,
which is formed of tin dioxide (SnO2), is printed on an electrical insulation layer which :
covers the heater. A pair of Au electrodes for measuring sensor resistance are formed e
on the electrical insulator. Activated charcoal is filled between the internal cover and o
the outer cover for the purpose of reducing the influence of noise gases.

TGS 2442 displays good selectivity to carbon monoxide, making it ideal for CO
monitors. In the presence of CO, the sensor's conductivity increases depending
on the gas concentration in the air. A simple pulsed electrical circuit operating on a
one second circuit voltage cycle can convert the change in conductivity to an output
signal which corresponds to gas concentration.

The figure below represents typical sensitivity characteristics,  The figure below represents typical temperature and humidity
all data having been gathered at standard test conditions (see ~ dependency characteristics. Again, the Y-axis is indicated as
reverse side of this sheet). The Y-axis is indicated as sensor  sensor resistance ratio (Rs/Ro), defined as follows:

resistance ratio (Rs/Ro) which is defined as follows: Rs = Sensor resistance at 30ppm, 100ppm and 300ppm
Rs = Sensor resistance of displayed gases at of CO at various temperatures and 50%R.H.
various concentrations Ro = Sensor resistance at 300ppm of CO
Ro = Sensor resistance in 100ppm CO at 25°C and 50% R.H.
Sensitivity Characteristics: Temperature/Humidity Dependency:
100 e T : 1000 S s e e e
: = = . : ¢ : : e
- ] : H i1 50%RH] .|
IR - 5 BN 5 5 : :I
100 : :
S
o i i
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% £ 10 [ : :
o o : .
IS ) CO 30ppm
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-, CO 100ppm
: |
L H : : : : : : |
A - IR - BRINRELS . - 4 : ; i B S N CO 300ppm
0.01 0.1 | | | | | |
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IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER'’S SPECIFIC APPLICATIONS. FIGARO STRONGLY REC-
OMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER’S TARGET GASES
ARE NOT LISTED HEREIN. FIGARO CANNOT ASSUME ANY RESPONSIBILITY FOR ANY USE OF ITS SENSORS IN A PRODUCT OR APPLICATION FOR WHICH SENSOR HAS NOT

BEEN SPEGIFIEAFARTESTED BRI /www . sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szs520@163.com



Basic Measuring Circuit:

Circuit voltage (Vc) is applied across the
sensing element which has a resistance (Rs)
between the sensor’s two electrodes (pins
No. 2 and No. 3) and a load resistor (RL)
connected in series. The sensing element
is heated by the heater which is connected
to pins No. 1 and No. 4.

Heating cycle--The sensor requires
application of a 1 second heating cycle
which is used in connection with a circuit

L 1 ssoond N
C "
48V
986ms
14ms 14ms
—»] fe— —
0 —

Detection point
/

5V M

995ms

voltage cycle of 1 second. Each VH cycle
is comprised by 4.8V being applied to the
heater for the first 14ms, followed by 0V
pulse for the remaining 986ms. The Vc cycle
consists of OV applied for 995ms, followed
by 5.0V for 5ms. For achieving optimal
sensing characteristics, the sensor's signal
should be measured after the midpoint of
the 5ms Vc pulse of 5.0V (for reference, see
timing chart below).

NOTE: Application of a Vc pulse condition
is required to prevent possible migration of
heater materials into the sensing element
material. Under extreme conditions of high
humidity and temperature, a constant Vc
condition could result in such migration and
cause long term drift of Rs to higher values.
A 5ms Vc pulse results in significantly less
driving force for migration than a constant
Vc condition, rendering the possibility of
migration negligibly small.
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Specifications:

Model number

TGS 2442

Sensing element type

M1

Standard package

TO-5 metal can

Target gases

Carbon monoxide

Typical detection range

30 ~ 1000 ppm

VHH=4.8V+0.2V DC, 14ms

Heater voltage cycle VH VHL=0.0, 986ms
Stande:jr_? e Circuit voltage cycle Vc Ve=0V for 995ms,
conditions 9e oy VC=5.0V+0.2V DC for 5ms
Load resistance Ru variable (>10k<)
Heater resistance RH 17 £ 2.5Q at room temp.
Heater current IH approx. 203mA(in case of VHH)
Electrical characteristics Hoat
under standard test eater power PH approx. 14mW (ave.)
conditions CORSITPIR
Sensor resistance Rs 13.3k2 ~ 133kQ in 1_00ppm of
carbon monoxide
Sensitivity B 0.13 ~ 0.31

(change ratio of Rs)

Test gas conditions

Carbon monoxide in air
at 20+2°C, 65+5%RH

Standard test conditions | Circuit conditions

Same as Std. Circuit Condition
(above)

test

Conditioning period before

2 days or more

Sensor resistance (Rs) is calculated with a measured value
of Vout as follows:

Vex RL
Rs=———-RL
s Vout

The value of sensitivity (f) is calculated with two measured
values of Rs as follows:

For information on warranty, please refer to Standard Terms and Conditions of Sale of
http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-8

Figaro U%@Ig]cAR

REV: 07

B= Rs (C0.300ppm)
Rs (CO,100ppm)

Structure and Dimensions:
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FIGARO USA INC.

121 S. Wilke Rd. Suite 300
Arlington Heights, IL 60005

Tel: 847-832-1701

Fax: 847-832-1705

email: figarousa@figarosensor.com

376182 E-MAIL:szss20@163.com
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PRODUCT INFORMATION

TGS 2600 - for the detection of Air Contaminants

Features:

* Low power consumption

* High sensitivity to gaseous air
contaminants

* Long life and low cost

* Uses simple electrical circuit

* Small size

Applications:

* Air cleaners
* Ventilation control
* Air quality monitors

The sensing element is comprised of a metal oxide semiconductor layer
formed on an alumina substrate of a sensing chip together with an integrated
heater. Inthe presence of a detectable gas, the sensor's conductivity increases
depending on the gas concentration in the air. A simple electrical circuit can
convert the change in conductivity to an output signal which corresponds to
the gas concentration.

The TGS 2600 has high sensitivity to low concentrations of gaseous air
contaminants such as hydrogen and carbon monoxide which exist in cigarette g

smoke. The sensor can detect hydrogen at a level of several ppm. Figaro also | !
offers amicroprocessor (FIC02667) which contains special software for handling :

the sensor's signal for appliance control applications.

Due to miniaturization of the sensing chip, TGS 2600 requires a heater current
of only 42mA and the device is housed in a standard TO-5 package.

The figure below represents typical sensitivity characteristics,
all data having been gathered at standard test conditions (see
reverse side of this sheet). The Y-axis is indicated as sensor
resistance ratio (Rs/Ro) which is defined as follows:

Rs = Sensor resistance in displayed gases at

The figure below represents typical temperature and humidity
dependency characteristics. Again, the Y-axis is indicated as
sensor resistance ratio (Rs/Ro), defined as follows:
Rs = Sensor resistance in fresh air
at various temperatures/humidities

various concentrations
Ro = Sensor resistance in fresh air

Ro = Sensor resistance in fresh air
at 20°C and 65% R.H.

Sensitivity Characteristics:
10

Temperature/Humidity Dependency:
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IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER’S SPECIFIC APPLICATIONS. FIGARO ?TRONGLY
GASES ARENBFLISTED HEREIN. LICHHG CANNBTACEORIE AN R SLONSIHIT P FOR ARY GOE O 1r GENGURGIN KEADBUCT OF ALPLICATOR ECRWPICH CENSOR HAS

NOT BEEN SPECIFICALLY TESTED BY FIGARO.



Basic Measuring Circuit:

The sensor requires two voltage inputs:
heater voltage (VH) and circuit voltage
(Vc). The heater voltage (VH) is applied
tothe integrated heaterin order to main-
tain the sensing element at a specific
temperature whichis optimal for sensing.
Circuit voltage (Vc) is applied to allow
measurement of voltage (Vout) across
a load resistor (RL) which is connected
in series with the sensor.

DC voltage is required for the circuit

voltage since the sensor has a polarity.
A common power supply circuit can be
used for both Vc and VH to fulfill the
sensor's electrical requirements. The
value of the load resistor (RL) should be
chosen to optimize the alarm threshold
value, keeping power consumption (Ps)
of the semiconductor below a limit of
15mW. Power consumption (Ps) will be
highest when the value of Rs is equal
to RLon exposure to gas.

<—»0
+§

<
I8)

Specifications:

Model number TGS 2600-B00

Sensing element type D1

Standard package TO-5 metal can

Target gases Air contaminants

Typical detection range 1 ~ 30 ppm of Hz2

Heater voltage VH 5.0+0.2V DC/AC
Standar_d_ circuit Circuit voltage Vc | 5.0+0.2V DC Ps < 15mW
conditions
Load resistance RL Variable 0.45kQ min.
Heater resistance | Ru approx. 8302 ?t room temp.
(typical)
Heater current I 42+4mA
Electrical
characteristics | Heater power Pu | 210mw VH=5.0V DC
under standard test | consumption
conditions
Sensor resistance | Rs 10k~90kQ in air

Sensitivity 0.3~0.6 Rs (10ppm of Hz)
(change ratio of Rs) o Rs (air)
normal air

Test gas conditions at 20+2°C, 65+5%RH

Vc =5.0+0.01V DC
VH = 5.0+0.05V DC

Standard test

" Circuit conditions
conditions

Conditioning period

before test 7 days

The value of power consumption (Ps)
can be calculated by utilizing the follow-

Sensor resistance (Rs) is calculated with
a measured value of Vout by using the

ing formula: following formula:
ps = _(Vc - Vout)® Re~ _VCXRL
Rs Vout

For information on warranty, please refer to Standard Terms and Conditions of Sale of
Figaro USA Inc. All sensor characteristics shown in this brochure represent typical
characteristics. Actual characteristics vary from sensorto sensor. The only characteristics

warranted are those in the Specification table above.
SURESTAR B Re
REV: 01/05
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u/m: mm
Pin connection:
1: Heater
2: Sensor electrode (-)
3: Sensor electrode (+)
4: Heater

FIGARO USA, INC.

121 S. Wilke Rd. Suite 300
Arlington Heights, IL 60005
Phone: (847)-832-1701

Fax: (847)-832-1705

e-mail: figarousa@figarosensor.com

Wwww.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss20@163.com



PRODUCT INFORMATION

TGS 2602 - for the detection of Air Contaminants
Features: Applications:

* High sensitivity to VOCs and odorous gases * Air cleaners

* Low power consumption * Ventilation control
* High sensitivity to gaseous air * Air quality monitors
contaminants *VOC monitors

* Long life * Odor monitors

* Uses simple electrical circuit
* Small size

The sensing elementis comprised of a metal oxide semiconductor layer formed
on the alumina substrate of a sensing chip together with an integrated heater.
In the presence of detectable gas, sensor conductivity increases depending on
gas concentration in the air. Asimple electrical circuit can convert the changein
conductivity to an output signal which corresponds to the gas concentration. -

The TGS 2602 has high sensitivity to low concentrations of odorous gases %
such as ammonia and H2S generated from waste materials in office and home

environments. The sensor also has high sensitivity to low concentrations of '
VOCs such as toluene emitted from wood finishing and construction products.
Figaro also offers amicroprocessor (FIC02667) which contains special software
for handling the sensor's signal for appliance control applications.

Due to miniaturization of the sensing chip, TGS 2602 requires a heater current
of only 42mA and the device is housed in a standard TO-5 package.

The figure below represents typical sensitivity characteristics,  The figure below represents typical temperature and humidity
all data having been gathered at standard test conditions (see ~ dependency characteristics. Again, the Y-axis is indicated as
reverse side of this sheet). The Y-axis is indicated as sensor  sensor resistance ratio (Rs/Ro), defined as follows:

resistance ratio (Rs/Ro) which is defined as follows: Rs = Sensor resistance in fresh air
Rs = Sensor resistance in displayed gases at at various temperatures/humidities
various concentrations Ro = Sensor resistance in fresh air
Ro = Sensor resistance in fresh air at 20°C and 65% R.H.
Sensitivity Characteristics: Temperature/Humidity Dependency:
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IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER'S SPECIFIC APPLICATIONS. FIGARO STRONGLY
RECOMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER'S TARGET
GASES AR (ISTED HEREIN/HEARE CANNOBASSUNEATY. RESFONSIBILITY FDR A %&%Tgéﬁﬂ&iﬁ@mﬁﬂﬁcﬁi@ﬂ‘ @%th&mﬁﬁé ICSENSOR HAS

NOT BEEN SPECIFICALLY TESTED BY FIGARO.



Basic Measuring Circuit:

The sensor requires two voltage inputs:
heater voltage (VH) and circuit voltage
(Vc). The heater voltage (VH) is applied
to the integrated heater in order to
maintain the sensing element at a
specific temperature whichis optimal for
sensing. Circuit voltage (Vc) is applied
to allow measurement of voltage (Vout)
across a load resistor (Rt) which is

voltage since the sensor has a polarity.
A common power supply circuit can be
used for both Vc and VH to fulfill the
sensor's electrical requirements. The
value of the load resistor (RL) should be
chosen to optimize the alarm threshold
value, keeping power consumption (Ps)
of the semiconductor below a limit of
15mW. Power consumption (Ps) willbe

5

connected in series with the sensor.
DC voltage is required for the circuit

highest when the value of Rs is equal
to RLon exposure to gas.
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Specifications:

Model number

TGS 2602-B00

Sensing element type D1

Standard package TO-5 metal can

Target gases Air contaminants

Typical detection range 1 ~ 30 ppm of EtOH

Heater voltage VH 5.0+0.2V DC/AC
Standard circuit f c0.it voltage Ve | 5.0402vDC |  Ps<i5mw
conditions
Load resistance RL Variable 0.45kQ min.
Heater resistance | RH approx. 59Q at room temp.
Heater current I 56+5mA
Electrical
characteristics Heater power Py 280mW (typical)
under standard test | consumption
conditions
Sensor resistance | Rs 10k~100kQ in air

Sensitivity Rs (10ppm of EtOH)
(change ratio of Rs) 0.15~05 Rs (air)
normal air

Test gas conditions at 20+2°C, 65+5%RH

Standard test
conditions

Vc =5.0+0.01V DC

Circuit conditions VH = 5.040.05V DC

Conditioning period

before test 7 days

The value of power consumption (Ps) can
be calculated by utilizing the following

Sensor resistance (Rs) is calculated with
a measured value of Vout by using the

formula: following formula:
ps = (Vo - Vout)® Rs= _VexRL
Rs Vout

For information on warranty, please refer to Standard Terms and Conditions of Sale of
Figaro USA Inc. All sensor characteristics shown in this brochure represent typical
characteristics. Actual characteristics vary from sensorto sensor. The only characteristics
warranted are those in the Specification table above.

REV: 01/83NSTAR
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Pin connection:
1: Heater
2: Sensor electrode (-)
3: Sensor electrode (+)
4: Heater

FIGARO USA, INC.

121 S. Wilke Rd. Suite 300
Arlington Heights, IL 60005
Phone: (847)-832-1701

Fax: (847)-832-1705

e-mail: figarousa@figarosensor.com

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com



PRODUCT INFORMATION

TGS 2610 - for the detection of LP Gas

Features: Applications:
* Low power consumption * Residential LP leak detectors and alarms
* High sensitivity o LP and its component * Portable LP detectors
gases (e.g. propane and butane) * LP gas and vapor detection

* Long life and low cost
* Uses simple electrical circuit

TGS2610 is a semiconductor type gas sensor which combines very high
sensitivity to LP gas with low power consumption and long life. Due to
miniaturization of its sensing chip, TGS2610 requires a heater current of only
56mA and the device is housed in a standard TO-5 package.

The TGS2610 is available in two different models which have different external
housings but identical sensitivity to LP gas. Both models are able to satisfy the
requirements of performance standards such as UL1484 and EN50194.

TGS2610-C00 possesses small size and quick gas response, making it suitable
for gas leakage checkers.

TGS2610-D00 uses filter material in its housing which eliminates the influence
of interference gases such as alcohol, resulting in highly selective response
to LP gas. This feature makes the sensor ideal for residential gas leakage
detectors which require durability and resistance against interference gas.

The figure below represents typical sensitivity characteristics, all data having been gathered at standard test conditions (see
reverse side of this sheet). The Y-axis is indicated as sensor resistance ratio (Rs/Ro) which is defined as follows:

Rs = Sensor resistance in displayed gases at various concentrations

Ro = Sensor resistance in 1800ppm of iso-butane

TGS2610-C00 Sensitivity Characteristics: TGS2610-D00 Sensitivity Characteristics:
100 100
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IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER’S SPECIFIC APPLICATIONS. FIGARO STRONGLY
RECOMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER’S TARGET
GASES ARE NOT LISTED HEREIN. FIGARO CANNOT ASSUME ANY RESPONSIBILITY FOR ANY USE OF ITS SENSORS IN A PRODUCT OR APPLICATION FOR WHICH SENSOR HAS
NOT BEEN SPECIFICALLY TESTED BY FIGARO.

SUNSTAR http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com



Basic Measuring Circuit:

The sensor requires two voltage inputs: A common power supply circuit can
heater voltage (VH) and circuit voltage be used for both Vc and VH to fulfill the
(Vc). The heater voltage (VH) is applied sensor's electrical requirements. The
to the integrated heater in order to value of the load resistor (RL) should be
maintainthe sensing element at a specific chosen to optimize the alarm threshold
temperature whichis optimalfor sensing. value, keeping power dissipation (Ps)
Circuit voltage (Vc) is applied to allow of the semiconductor below a limit of
measurement of voltage (VRL) across a 15mW. Power dissipation (Ps) will be
load resistor (R) which is connected in highest when the value of Rs is equal

(+)
o

v
-
i
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|

series with the sensor. to RLon exposure to gas. S
Specifications: Structure and Dimensions:
——— E— T6$2610-C00 TG52610-D00
Sensing element type D1
Standard package TO-5 metal can Top view
Target gases Butane, LP gas
Typical detection range 500 ~ 10,000 ppm
Heater Voltage VH 5.0+0.2V DC/AC 140.
Standard cireuit | .0 i voltage Vc |5.0£02vDC/AC|  Ps < 15mW Sensing \ﬁmﬂ T
conditions element
Load resistance RL Variable 0.45kQ min. - x
Heater resistance | RH approx. 59Q at room temp. 124410
Heater current I 56 + 5mA Side view i—[
Electrical v
L Heater power _
characteristics consumption PH 280mwW VH=5.0V DC
under standard test 10,0410 10.0+1.0
conditions Sensor resistance | Rs ) 0.68~6.8k02
in 1800ppm iso-butane
Sensitivity 0.56 + 0.06 Rs (3000ppm) I i
(change ratio of Rs) e Rs (1000ppm) 20.5540.05 ﬂ r 90.55+0.05 ﬂ r
Test sl Iso-butaneinair 1
est gas conditions at 20+2°C, 6545%RH
Standard test Gircuit conditions Vc =5.0+£0.01V DC
conditions VH = 5.0+£0.05V DC
Conditioning period
before test 7 days

The value of power dissipation (Ps) can  Sensor resistance (Rs) is calculated with
be calculated by utilizing the following a measured value of VrL by using the

formula: following formula:
ps = (Vo Va)? Rs= —o Vg
Rs AL

For information on warranty, please refer to Standard Terms and Conditions of Sale of
Figaro USA Inc. All sensor characteristics shown in this brochure represent typical
characteristics. Actual characteristics vary from sensorto sensor. The only characteristics
warranted are those in the Specification table above.

u/m:mm

Pin connection:
1: Heater
2: Sensor electrode (-)
3: Sensor electrode (+)
4: Heater

FIGARO USA, INC.

121 S. Wilke Rd. Suite 300
Arlington Heights, lllinois 60005
Phone: (847)-832-1701

Fax: (847)-832-1705

email: figarousa@figarosensor.com

REV: 020NSTAR http://ww.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss208163.com



PRODUCT INFORMATION

TGS 2611 - for the detection of Methane

Features: Applications:
* Low power consumption * Domestic gas alarms
* High sensitivity to methane * Portable gas detectors
* Long life and low cost * Gas leak detector for gas appliances

* Uses simple electrical circuit

TGS2611 is a semiconductor type gas sensor which combines very high
sensitivity to methane gas with low power consumption and long life. Due to
miniaturization of its sensing chip, TGS2611 requires a heater current of only
56mA and the device is housed in a standard TO-5 package.

The TGS2611 is available in two different models which have different external
housings butidentical sensitivity to methane gas. Both models are able to satisfy
the requirements of performance standards such as UL1484 and EN50194.

TGS2611-C00 possesses small size and quick gas response, making it suit-
able for gas leakage checkers.

TGS2611-E00 uses filter material in its housing which eliminates the influence
of interference gases such as alcohol, resulting in highly selective response to
methane gas. This feature makes the sensor ideal for residential gas leakage
detectors which require durability and resistance against interference gas.

The figure below represents typical sensitivity characteristics, all data having been gathered at standard test conditions (see
reverse side of this sheet). The Y-axis is indicated as sensor resistance ratio (Rs/Ro) which is defined as follows:

Rs = Sensor resistance in displayed gases at various concentrations

Ro = Sensor resistance in 5000ppm of methane

TGS2611-C00 Sensitivity Characteristics: TGS2611-E00 Sensitivity Characteristics:
100 100
10 Air 10 4 — — i Air
Ethanol
Red T 7 Iso-butane | i7i]
o S8 o = A
o« S = e
[} N ST [} BRnt T
o \ \:; 4" Ethanol o T
"~ | i 7 Hydrogen {7 Hydrogen
1 ~Iso-butane W e e e Er e e mer pr =
Pt Methane
Methane
0.1 0.1
100 1000 10000 10000 100 1000 10000 100000
Gas concentration (ppm) Gas concentration (ppm)

IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER'’S SPECIFIC APPLICATIONS. FIGARO STRONGLY REC-
OMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER'’S TARGET GASES
ARE NOT LISTED HEREIN. FIGARO CANNOT ASSUME ANY RESPONSIBILITY FOR ANY USE OF ITS SENSORS IN A PRODUCT OR APPLICATION FOR WHICH SENSOR HAS NOT

BEEN SPECETKAHXRESTEP BY REE5%7 /www . sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szSs200163.com



Basic Measuring Circuit:

The sensor requires two voltage inputs:
heater voltage (VH) and circuit voltage
(Vc). The heater voltage (VH) is applied
tothe integrated heater in order to main-
tain the sensing element at a specific
temperature which is optimalfor sensing.
Circuit voltage (Vc) is applied to allow
measurement of voltage (VRL) across a
load resistor (RL) which is connected in

A common power supply circuit can
be used for both Vc and VH to fulfill the
sensor's electrical requirements. The
value of the load resistor (RL) should be
chosen to optimize the alarm threshold
value, keeping power dissipation (Ps)
of the semiconductor below a limit of
15mW. Power dissipation (Ps) will be
highest when the value of Rs is equal

series with the sensor. to RLon exposure to gas.

(+)
[

‘_:<—’
—_— o~
”\_\/\NJ
ES
X

GAS
Vc ~—
(—)
28
O

o
=)

Specifications:

Structure and Dimensions:

Model number TGS 2611

Sensing element type D1

Standard package TO-5 metal can

Target gases Methane, Natural Gas

Typical detection range 500 ~ 10,000 ppm

T652611-C00

Top view

Sensing

Heater Voltage VH 5.0+0.2V DC/AC
Standard circuit it voltage | Ve | 5.0:02vDC | Ps < 15mw
conditions
Load resistance R Variable 0.45kQ min.
Heater resistance | RH 59Q at room temp. (typical)
Heater current 1 56 £ 5mA
Electrical
characteristics Heater power Ph 280425mW
under standard test | consumption
conditions Sensor resistance | Rs [ 0.68~6.8 kQ in 5000ppm methane

Sensitivity
(change ratio of Rs)

Rs (9000ppm)
Rs (3000ppm)

Methane in air
at 20+2°C, 65t5%RH

0.60 = 0.06

Test gas conditions

Standard test
conditions

Vc =5.0£0.01V DC

Circuit conditions VH = 5.040.05V DC

Conditioning period

before test 7 days

The value of power dissipation (Ps) can
be calculated by utilizing the following

Sensor resistance (Rs) is calculated with
a measured value of VRL by using the fol-

formula: lowing formula:
ps = _(Vo-Va)® Rs= Ve-VAL g
Rs VRL

For information on warranty, please refer to Standard Terms and Conditions of Sale of
Figaro USAInc. All sensor characteristics shown in this brochure represent typical char-
acteristics. Actual characteristics vary from sensor to sensor. The only characteristics
warranted are those in the Specification table above.

REV: 02/85NSTAR

10.0+1.0

TGS2611-E00

element \
F; 12.441.0
Side view j

10.0+1.0

00.55+0.05 ﬂ r -

Pin connection:
1: Heater
2: Sensor electrode (-)
3: Sensor electrode (+)
4: Heater

u/m:mm

FIGARO USA, INC.

121 S. Wilke Rd. Suite 300
Arlington Heights, lllinois 60005
Phone: (847)-832-1701

Fax: (847)-832-1705

email: figarousa@figarosensor.com

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com



PRODUCT INFORMATION

TGS 2620 - for the detection of Solvent Vapors

Features: Applications:
* Low power consumption * Alcohol testers
* High sensitivity to alcohol and organic * Organic vapor detectors/alarms
solvent vapors * Solvent detectors for factories, dry cleaners,
* Long life and low cost and semiconductor industries

* Uses simple electrical circuit

The sensing element is comprised of a metal oxide semiconductor layer
formed on an alumina substrate of a sensing chip together with an integrated
heater. Inthe presence of a detectable gas, the sensor's conductivity increases
depending on the gas concentration in the air. A simple electrical circuit can
convert the change in conductivity to an output signal which corresponds to
the gas concentration.

The TGS 2620 has high sensitivity to the vapors of organic solvents as well as
other volatile vapors. It also has sensitivity to a variety of combustible gases
such as carbon monoxide, making it a good general purpose sensor.

Due to miniaturization of the sensing chip, TGS 2620 requires a heater current i
of only 42mA and the device is housed in a standard TO-5 package.

The figure below represents typical sensitivity characteristics,  The figure below represents typical temperature and humidity
all data having been gathered at standard test conditions (see  dependency characteristics. Again, the Y-axis is indicated as
reverse side of this sheet). The Y-axis is indicated as sensor  sensor resistance ratio (Rs/Ro), defined as follows:

resistance ratio (Rs/Ro) which is defined as follows: Rs = Sensor resistance in 300ppm of ethanol
Rs = Sensor resistance in displayed gases at at various temperatures/humidities
various concentrations Ro = Sensor resistance in 300ppm of ethanol
Ro = Sensor resistance in 300ppm of ethanol at 20°C and 65% R.H.
Sensitivity Characteristics: Temperature/Humidity Dependency:
100 10

RH%: |-

Alir -
~
10 ]
o ) o
o i
: ~"Methane E ! B
(V' o :
A N T T T 1 O O A D S
] |
i -~ CO. Gas: 300ppm Ethanol
< lsojtl)utanw
N qurogen
Ethanol |
0 E— 0.1
10 100 1000 10000 20  -10 0 10 20 30 40 50

Gas concentration (ppm) Ambient temperature (°C)

IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER'’S SPECIFIC APPLICATIONS. FIGARO STRONGLY
RECOMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER’S TARGET
GASES ARE NOT LISTED HEREIN. FIGARO CANNOT ASSUME ANY RESPONSIBILITY FOR ANY USE OF ITS SENSORS IN A PRODUCT OR APPLICATION FOR WHICH SENSOR HAS

NOT BEENG RS AR TESTRR L 7% . sensor-ic.con/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss200163.com



Basic Measuring Circuit:

The sensor requires two voltage inputs:
heater voltage (V+) and circuit voltage
(Vc). The heater voltage (VH) is applied
to the integrated heater in order to
maintain the sensing element at a
specific temperature whichis optimal for
sensing. Circuit voltage (Vc) is applied
to allow measurement of voltage (VRL)
across a load resistor (RL) which is

A common power supply circuit can
be used for both Vc and VH to fulfill the
sensor's electrical requirements. The
value of the load resistor (RL) should be
chosen to optimize the alarm threshold
value, keeping power consumption (Ps)
of the semiconductor below a limit of
15mW. Power consumption (Ps) willbe
highest when the value of Rs is equal

connected in series with the sensor.

to RLon exposure to gas.

Specifications:

Model number

TGS 2620-C00

Sensing element type

D1

Standard package

TO-5 metal can

Target gases

Alcohol, Solvent vapors

Typical detection range

50 ~ 5,000 ppm

Heater Voltage VH 5.0+£0.2V DC/AC
Standard circuit 0.t voltage Ve | 50t02vDC/AC | Ps < 15mW
conditions
Load resistance R Variable 0.45kQ min.
Heater resistance | RH 83Q at room temp.
(typical)
Heater current IH 42 + 4mA
Electrical
characteristics Heater power P approx. 210mW
under standard test | consumption
conditions
Sensor resistance | Rs 1 ~ 5 kQ in 300ppm ethanol
Sensitivity 03~05 Rs (300ppm)
(change ratio of Rs) ' ’ Rs (50ppm)

Test gas conditions

Ethanol vapor in air
at 20+2°C, 65+5%RH

Standard test

. Circuit conditions
conditions

Vc =5.0+0.01V DC
VH = 5.0+0.05V DC

Conditioning period
before test

7 days

The value of power dissipation (Ps) can
be calculated by utilizing the following
formula:

ps = (Vc- VaL)?
Rs

Sensor resistance (Rs) is calculated with
a measured value of VRL by using the
following formula:

Vc - VAL
VRL

Rs = x RL

For information on warranty, please refer to Standard Terms and Conditions of Sale of

Figaro USA Inc.
REV: 0155 AR

Top view
‘«—os.wo.z
Sensing
element
= [
7.840.5
T Side view
10.0£1.0
00.550.05 =
3.60.1
Bottom view

Pin connection:
1: Heater
2: Sensor electrode (-)
3: Sensor electrode (+)
4: Heater

FIGARO USA, INC.

121 S. Wilke Rd. Suite 300
Arlington Heights, lllinois 60005
Phone: (847)-832-1701

Fax: (847)-832-1705

email: figarousa@figarosensor.com

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com




PRODUCT INFORMATION

TGS 3870 - for the detection of both Methane
and Carbon Monoxide

Features:

*

Miniature size and low power consumption
* High sensitivity and selectivity to both

methane and carbon monoxide (CO)
Low sensitivity to alcohol vapor

* Long life and low cost

*

TGS 3870 is Figaro's new metal oxide semiconductor gas sensor for the
detection of both methane and carbon monoxide. Using a micro-bead gas
sensing structure, both methane and carbon monoxide can be detected with
a single sensor element by periodic application of two different heater voltages
(high and low). Miniaturization of the gas sensing bead results in a heater power

consumption of only 38mW (average).

TGS 3870 has low sensitivity to alcohol vapors (a typical interference gas in
the residential environment) and has high durability, making the sensor ideal

for consumer market gas alarms.

The figure below represents typical sensitivity characteristics,
all data having been gathered at standard test conditions (see
reverse side of this sheet). The Y-axis is indicated as sensor
resistance ratio (Rs/Ro) which is defined as follows:
Rs = Sensor resistance in displayed gases at
various concentrations
Ro = Sensor resistance in 3000ppm of methane

Sensitivity Characteristics (methane):

100 o Methane
< Hydrogen
—A—CO
Air
10
o <
o
W
o
1
0.1
10 100 1000 10000

Gas concentration (ppm)

Applications:

* Combination methane and carbon monoxide
detectors

The figure below represents typical sensitivity characteristics,
all data having been gathered at standard test conditions (see
reverse side of this sheet). The Y-axis is indicated as sensor
resistance ratio (Rs/Ro) which is defined as follows:
Rs = Sensor resistance in displayed gases at
various concentrations
Ro = Sensor resistance in 100ppm of CO

Sensitivity Characteristics (CO):

1000 S Methane
----&--- Hydrogen
N —A—CO
Air
100
\ )
\
\
o )
L 10 X
W \
o
b,
1 N
0.1 z
10 100 1000 10000 100000

Gas concentration (ppm)

IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER’S SPECIFIC APPLICATIONS. FIGARO STRONGLY
RECOMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER’S TARGET
GASES ARE NOT LISTED HEREIN. FIGARO CANNOT ASSUME ANY RESPONSIBILITY FOR ANY USE OF ITS SENSORS IN A PRODUCT OR APPLICATION FOR WHICH SENSOR HAS

NOT BEEN SPECIFICALLY TESTED BY FIGARO.
SUNSTAR
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Basic Measuring Circuit:

The sensor requires two voltage
inputs: heater voltage (VH) and circuit
voltage (Vc). The sensor has three
pins: Pin #3--heater (+), Pin #2--sensor
electrode (+), and Pin #1--common (-).
To maintain the sensing element at
specifictemperatures which are optimal
for sensing two different gases, heater
voltages of 0.9V and 0.2V are alternately
applied between pins #1 and #3 during
a 20 second heating cycle.

Circuit voltage (Vc) is applied between
both ends of the sensor (Rs) and a load
resistor (RL), which are connected in
series, to allow measurement of voltage
(VRs).

Circuit voltage (Vc) should be applied
only at the moment when the signal is
taken from the sensor.

Please referto the document "Technical
Information for TGS3870" for details
regarding the timing and application
of Vc and VH.

+# O—— (+)
s RL
Ri] Rs |2
VRS
1 Sensor

Basic measuring circuit

Caution: Do not apply a constant circuit
voltage (5.0V) or the sensor would not

exhibit its specified characteristics.

Specifications:
Model number TGS 3870
Sensing element type Micro-bead

Standard package

Plastic base and
metal can

Target gases

Methane and Carbon Monoxide

Typical detection range

Methane - 500~12500 ppm
Carbon monoxide - 50~1000ppm

Heater Voltage

VHH = 0.9V+3%, 5 sec.
VHL = 0.2V+3%, 15 sec.

Standard circuit

Vo 5.0+0.2V DC pulse

conditions Circuit voltage (refer to Technical Information for TGS3870)
Load resistance Rc Variable (>0.75k€)
Heater resistance Ru 3+0.3Q2 at room temp.
120mwW VHH = 0.9V DC
Heater power Py
consumption 11mwW VHL = 0.2V DC
Electrical
characteristics 38mw average
MILe? S‘Zf‘.dard et 0.35~3.5kQ in 3000ppm methane
Sopaitions Sensor resistance Rs
1.8~24kQ in 150ppm CO
Rs CH4 3000ppm
0.50~0.65
Sensitivity B Rs CH4 1000ppm
(Change ratio of Rs) Rs CO 300ppm
0.1~06 Rs CO 150ppm

Test gas conditions

Target gas in air
at 20+2°C, 65+5%RH

Standard test

L Circuit conditions
conditions

VHH = 0.9V+2%V, 5 sec.
VHL= 0.2V+2%V, 15 sec.

Vc = 5.0+0.02V DC pulse
(refer to Technical Information for TGS3870)

Conditioning period before test

>5 days

The value of power dissipation (Ps) can
be calculated by utilizing the following

formula:

VRs)?
Rs

Ps =

Sensor resistance (Rs) is calculated with
a measured value of Vrs by using the

following formula:

(VRs - 0.5VH)

$=""(Vo-vrs) XAL

For information on warranty, please refer to Standard Terms and Conditions of Sale of
Figaro USA Inc. All sensor characteristics shown in this brochure represent typical
characteristics. Actual characteristics vary from sensor to sensor. The only characteristics
warranted are those in the Specification table above.

REV: 12Q0\sTAR

Structure and Dimensions:

Top view

09.2+0.2

08.1£0.2

— —

)l
13.0£0.5

|'5.0+05 |

—>‘ }<— 2.54+0.2

Bottom view
J_—025%0.05
0
unit:mm
Pin connection:
1: Common(-)
2: Sensor electrode(+)
3: Heater(+)

Side view

FIGARO USA, INC.

121 S. Wilke Rd. Suite 300
Arlington Heights, IL 60005

Phone: (847)-832-1701

Fax: (847)-832-1705

email: figarousa@figarosensor.com

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com



PRODUCT INFORMATION

TGS 4160 - for the detection of Carbon Dioxide

Features: Applications:

* High selectivity to CO2 * Air quality control
* Low dependency on humidity * CO2 control in agricultural applications
* Long life * CO2 monitoring

The TGS4160 is a hybrid sensor unit composed of a carbon dioxide sensitive
elementand athermistor. Awide range of 350~50,000ppm of carbon dioxide can
be detected by TGS4160, making it ideal for usage in a variety of applications.

The CO:2 sensitive element consists of a solid electrolyte formed between two
electrodes, together with a printed heater (Pt) substrate. By monitoring the
change in electromotive force (EMF) generated between the two electrodes,
it is possible to measure CO2 gas concentration.

Adsorbent (zeolite) is filled between the internal cover and the outer cover for
the purpose of reducing the influence of interference gases.

TGS4160 exhibits alinear relationship between AEMF and CO2gas concentration
on a logarithmic scale. The sensor displays good long term stability and shows
excellent durability against the effects of high humidity.

The figure below represents typical sensitivity characteristics  The figure below shows typical humidity dependency for an
of TGS4160. The Y-axis is indicated as AEMF which is defined  energized sensor. Again, the Y-axis is indicated as AEMF

as follows: which is defined as follows:
AEMF=EMF1 - EMF2 AEMF=EMF1 - EMF2
where where
EMF1=EMF in 350 ppm COz2 EMF1=EMF in 350 ppm CO:2
EMF2=EMF in listed gas concentration EMF2=EMF in 1000ppm CO2
Sensitivity Characteristics: Humidity Dependency:

150 5 430 70

ot 400 O =0 60

370 EMF (350ppm CO2) 50
_ 100 & o o w0 &
z £ 2
oy £ 310 30 2
{
E D/ w Ju— A A ———h4A =

< 50 280 [ AEMF (350ppm CO2 - 1000ppm CO2 20

@ 250 10

220 0
0 ; ~~~~$ 0 20 40 60 80 100
Relative Humidity (%)
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Gas Concentration (ppm)

IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER'’S SPECIFIC APPLICATIONS. FIGARO STRONGLY
RECOMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER’S TARGET
GASES ARE NOT LISTED HEREIN. FIGARO CANNOT ASSUME ANY RESPONSIBILITY FOR ANY USE OF ITS SENSORS IN A PRODUCT OR APPLICATION FOR WHICH SENSOR HAS
NOT BEEN SPECIFICALLY TESTED BY FIGARO.

SUNSTAR http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com



Basic Measuring Circuit:

The TGS4160 sensor requires heater
voltage (VH) input. The heater voltage is
applied to the integrated heater in order
to maintain the sensing element at a
specific temperature which is optimal for
sensing. Electromotive force (EMF) of
the sensor should be measured using a
highimpedance (>100 GQ) operational
amplifier with bias current < 1pA (e.g.
Texas Instruments' model #TLC271).
Since the solid electrolyte type sensor

functions as a kind of battery, the
EMF value itself would drift using this
basic measuring circuit. However, the
change of EMF value (AEMF) shows a
stable relationship with the change of
COz2 concentration. Therefore, in order
to obtain an accurate measurement
of COgz, a special microprocessor for
signal processing should be used with
TGS4160. Figaro can provide a special
evaluation sensor module (AM-4) for
TGS4160.

Thermistor
o

Operational amplifier
IBIAS < typ. 1pA

—O
1 2 3
VH 5@:: EMF
6 5| 4| vesate0
o— fe) O
Thermistor GND

Specifications:

Structure a

nd Dimensions:

Model number TGS 4160
Sensing element type Solid electrolyte Top view \GlARS
Target gases Carbon dioxide liciits
Typical detection range 350 ~ 50,000 ppm @

Heater resistance RH 11.5 £ 1.1Q at room temp. 017.741.0
Heater current IH approx. 250mA ‘

Electrigal. s po_wer PH approx. 1.256W

characteristics consumption | TGg| 4160
under S‘af‘_da'd st Heater voltage VH 5.0 £ 0.2V (DC) ‘

conditions ‘ 24.141.0

Electromotive force | EMF 220~490mv in 350ppm CO2 I o241 |
- N EMF 350ppm CO2- ie.o +05 Green Dot
Sensitivity AEMF 44~72mV EMF 3500ppm CO2
Response time approx. 2 min. (to 90% of final value)
Sensor characteristics
Measurement accuracy approx. +20% at 1,000ppm CO2 24.3+1.0
Operating conditions -10~50°C, 5~95%RH !
i -20~60°C, 5~90%RH is.o +£05
Strorage conditions (store in moisture proof bag with silica gel)
- COz2 in air
58+0.3
Test gas conditions at 2042°C, 65+5%RH
Standard test I 0 it conditions VH = 5.0£0.05V DC

conditions
Conditioning period White Dot
before test 7 days

45" +1°30'

Sensing Element Structure:

Bottom View (Sensor Element)

/

| F
——D
A: Lead wires

A

Side view (Sensor Element)

B : Pt Heater
— F : Sealing Glass
E : Counter Electrode
(Anode)
C : Solid Electrolyte

D : Sensing Electrode

(Cathode)

FIGARO ENGINEERING INC.
1-5-11 Senba-nishi

Mino, Osaka 562-8505
Phone: (81)-72-728-2561
Fax: (81)-72-728-0467
www.figaro.co.jp

email: figaro@figaro.co.jp

JAPAN

FIGARO USA, INC.

121 S. Wilke Rd. Suite 300
Arlington Heights, IL 60005
Phone: (1)-847-832-1701
Fax: (1)-847-832-1705
email: figarousa@figarosensor.com

USA

REV: O1408ISTAR

21.0+0.1

45° £1°30'

N
09.5+02 7

Bottom view

(u/m = mm)

For information on warranty, please refer
to Standard Terms and Conditions of Sale
of Figaro USA Inc.

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com



PRODUCT INFORMATION

TGS 4161 - for the detection of Carbon Dioxide
Features: Applications:

* High selectivity to CO2 * Indoor air quality control
* Compact size * CO2 monitors

* Low dependency on humidity

* Long life and low cost

* Low power consumption

TGS4161 is a new solid electrolyte CO2 sensor which offers miniaturization and
low power consumption. A range of 350~10,000ppm of carbon dioxide can be
detected by TGS4161, making it ideal for indoor air control applications.

The CO:2 sensitive element consists of a solid electrolyte formed between two

electrodes, together with a printed heater (RuOz2) substrate. By monitoring the

change in electromotive force (EMF) generated between the two electrodes, _@
it is possible to measure COz gas concentration. a

The top of the sensor cap contains adsorbent (zeolite) for the purpose of | ;
reducing the influence of interference gases. =

TGS4161 exhibits alinear relationship between AEMF and COzgas concentration
on a logarithmic scale. The sensor displays good long term stability and shows
excellent durability against the effects of high humidity.

The figure below represents typical sensitivity characteristics  The figure below shows typical humidity dependency of
of TGS4161. The Y-axis is indicated as AEMF which is defined = TGS4161. Again, the Y-axis is indicated as AEMF which is

as follows: defined as follows:
AEMF=EMF1 - EMF2 AEMF=EMF1 - EMF2
where where

EMF1=EMF in 350 ppm CO:2 EMF1=EMF in 350 ppm CO:2

EMF2=EMF in listed gas concentration EMF2=EMF in 1000ppm CO:2
Sensitivity Characteristics: Humidity Dependency:

100 350 100

—6— C02 D

—4A—CO bbb S 24

—2A— Ethanol

O h2 325 75
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z £ Z
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IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER'’S SPECIFIC APPLICATIONS. FIGARO STRONGLY
RECOMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER’S TARGET
GASES ARE NOT LISTED HEREIN. FIGARO CANNOT ASSUME ANY RESPONSIBILITY FOR ANY USE OF ITS SENSORS IN A PRODUCT OR APPLICATION FOR WHICH SENSOR HAS
NOT BEEN SPECIFICALLY TESTED BY FIGARO.
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Basic Measuring Circuit:

The TGS4161 sensor requires heater
voltage (VH) input. The heater voltage is
applied to the integrated heater in order
to maintain the sensing element at a
specifictemperature which is optimal for
sensing. Electromotive force (EMF) of
the sensor should be measured using a
high impedance (>100 GQ) operational
amplifier with bias current < 1pA (e.qg.
Texas Instruments' model #TLC271).
Since the solid electrolyte type sensor

functions as a kind of battery, the
EMF value itself would drift using this
basic measuring circuit. However, the
change of EMF value (AEMF) shows a
stable relationship with the change of
CO:z2 concentration. Therefore, in order
to obtain an accurate measurement
of CO2, a special microprocessor for
signal processing should be used with
TGS4161. Figaro can provide a special
evaluation sensor module (AM-4-4161)
for TGS4161.

Operational Amplifier
IBIAS < typ. 1pA

+

W §

TGS4161

EMF

O
GND

Specifications:
Model number TGS 4161
Sensing element type Solid electrolyte
Target gases Carbon dioxide
Typical detection range 350 ~ 10,000 ppm
Heater resistance RH 70 £ 7Q at room temp.
Heater current IH approx. 50mA
CH;:;E:npct’ivgﬁr PH approx. 250mW
Electrical characteristics P
Electromotive force EMF 220~490mV in 350ppm CO2
. EMF(350ppm CO2)-
Sensitivity AEMF 44~72mV EMF(3500ppm CO2)
Heater voltage VH 5.0 £0.2V (DC)
. approx. 1.5 min.
Sensor characteristics Response time (to 90% of final AEMF value)
Measurement accuracy approx. £20% at 1,000ppm CO2
Operating conditions -10~50°C, 5~95%RH
- -20~60°C, 5~90%RH
Strorage conditions (store in moisture proof bag with silica gel)
- COz2 in air
Test gas condition at 20£2°C, 65+5%RH
S Circuit condition VH = 5.0£0.05V DC
conditions
Conditioning period
P —— 12 hours or longer
Sensing Element Structure:
1.5mm ;
‘ . Salid Lead wire
elecrolyte

Counber
elecrods

Sensing
elecrode

Solid electrolyte side

For information on warranty, please refer
to Standard Terms and Conditions of Sale
of Figaro USA Inc.

REV: 12008ISTAR

Heakzr

Elecrode

Subshate

Heater side

Structure and Dimensions:

Top view
09.2+0.2 —
‘% 08.1£0.2 H‘
Sensing
element
12.4£1.0
Side
view
10.0+1.0

Pin Connection:
1. Heater (+)

2. Counter electrode (+)
3. Sensing electrode (-)
4. Heater (-)

u/m=mm

FIGARO USA, INC.

121 S. Wilke Rd. Suite 300
Arlington Heights, IL 60005
Phone: (1)-847-832-1701
Fax: (1)-847-832-1705
email: figarousa@figarosensor.com

USA

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com



FIGARO

PRODUCT INFORMATION

TGS 5042 - for the detection of Carbon Monoxide

Features:

* Battery operable

* High repeatability/selectivity to CO

* Linear relationship between CO gas
concentration and sensor output

* Simple calibration

* Long life

* UL recognized component

* Meets UL2034, EN50291, and RoHS
requirements

Figaro’s TGS5042 is a battery operable electrochemical sensor which offer several
advantages over traditional electrochemical sensors. Its electrolyte is environmentally
friendly, it poses no risk of electrolyte leakage, can detect concentrations as high
as 1% CO, operates in a range from -40° and +70°C, and it has lower sensitivity to
interferant gases. With a long life, good long term stability, and high accuracy, this
sensor is the ideal choice for CO detectors with digital display. OEM customers will
find individual sensors data printed on each sensor in bar code from, enabling users
to skip the costly gas calibration process and allowing for individual sensor tracking.

TGS5042 utilizes a standard AA battery-sized package.

The figure below represents typical sensitivity characteristics,
all data having been gathered at standard test conditions (see
reverse side of this sheet). The Y-axis shows theoutput current
of the sensor (lout/pA) in each gas. Output current is linear
to CO concentration, with a deviation of less than +5% in the
range of 0~500ppm.

Sensitivity Characteristics:

20

P

r —e—cCo
1.0 —A— H2
€T r —>— Ethanol
S r —H— CH4
= F / --— -- Iso-butane
E L
— 05

| A
00 g & x 4

. HF oy e

05 L
0 200 400 600 800 1000
Gas concentration (ppm)

Applications:

* Residential and commercial CO detectors
* CO monitors for industrial applications

* Ventilation control for indoor parking garages
* Recreational vehicle CO detectors
* Marine CO detectors

* Fire detection

4
77
ey

The figure below represents typical temperature dependency
characteristics. The Y-axis shows the sensor output ratio (I/lo)
as defined below. The linear relationship between I/lo and CO
concentration is constant regardless of the CO concentration
range.

| = Sensor output current in 400ppm of CO at various

temperatures
lo = Sensor output current in 400ppm at 20°C/50%RH

Temperature Dependency:

20

Mo
P

05 |

0.0
-40 -20 0 20 40 60
Temperature (°C)

IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER'’S SPECIFIC APPLICATIONS. FIGARO STRONGLY REC-
OMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER’S TARGET GASES
ARE NOT LISTED HEREIN. FIGARO CANNOT ASSUME ANY RESPONSIBILITY FOR ANY USE OF ITS SENSORS IN A PRODUCT OR APPLICATION FOR WHICH SENSOR HAS NOT

BEEN SPECIFICALLY TESTED BY FIGARO.
SUNSTAR

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com



Basic Measuring Circuit: II
The diagram at the right shows the basic measuring circuit of 22uF
TGS5042. The sensor generates a minute electric current which is RI

converted into sensor output voltage (Vout) by an op-amp/resistor
(R1) combination. MQ

Figaro recommends the following electrical parts:
R1:1MQ ‘ -
C1:22uF Working .
IC : AD708

TGS5042 Vout
NOTE: When voltage is applied to the sensor output terminal, the

sensor may be damaged. Voltage applied to the sensor should be Counter

strictly limited to less than £10mV. An additional resistor or FET is J7

required to prevent polarization of the sensor when Vc is off.

Basic measuring circuit of TGS5042

Insulation tube

Specifications: Structure and Dimensions:
TGS5042-A00 TGS5042-B00
ltem Specification i s
TGS 5042-A00 (pin version) N e \_E
- pin version : N
Model number TGS5042-B00 (ribbon version) ?
Target gases Carbon monoxide Top view 4_0111%%4“(\2[} [.20£1.0
0.840.05 g
Typical detection range 0 ~ 10,000 ppm I
J )+ '/ i
Output current in CO 1.2~2.4nA/ppm 40:01/ } rosos - .
; \
Baseline offset (* <+10ppm equivalent 1 Working electrode ‘
) ppm eq W \ _ |
. -10°C ~ +60°C (continuous) — 5005 § . 7
ORI RN PEEE -40°C ~ +70°C (intermittent) Q O'ZT " @
Operating humidity 5 ~99%RH (no condensation) i [ i
Response time (T90) within 60 seconds i Ribbon”! }
‘ 1bbon
B . - ‘ i
. -10°C ~ +60°C (COnnnUOUS) \ (Ribbon thickness:
Storage conditions -40°C ~ +70°C (intermittent) i 0.15 mmnT) ;
493413 ‘ PO S de view — i 9os0
Weight approx. 12g } Cutting point |
\
Standard test conditions 20+2°C, 40+10%RH i }
14,10.6
‘ \
\
\
\

|

!
(*) represents sensor output in air under operating } 1 :
conditions ‘

20.9+0.05 i
Counter electrode

NOTE: When ordering, please be sure to specify the
full model number, includng the suffix.

415308
8.3£0.05

Bottom view 4010

90+4 unit: mm

NOTE 1: When the sensor is shipped, the working electrode and counter electrode are connected (i.e.
short circuited) by a spring (-A00) or a metal ribbon (-B00) in order to avoid polarization of the electrodes.
To measure the sensor outout, the spring should be removed (-A00) or the ribbon should be cut (-B00)
and the sensor connected to a measuring circuit (see example above). The cutting point as indicated can
be used to cut the ribbon easily.

FIGARO USA INC.

121 S. Wilke Rd. Suite 300
Arlington Heights, IL 60005 USA
Tel: 847-832-1701

Fax: 847-832-1705

For information on warranty, please refer to Standard Terms and Conditions of Sale of o :
email: figarousa@figarosensor.com

Figaro USA Inc.
REV: 06fNSTAR http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss20@163.com




PRODUCT INFORMATION

TGS 6810 - for the detection of Methane and LP Gas

Features: Applications:
* Linear output * Residential LNG and LPG alarms
* Compact size * Detectors for LNG and LPG

* Small sensitivity to alcohol
* Sensitive to both methane and LP gas
* Meets RoHS requirements

The TGS6810 catalytic type gas sensor, which can detect both methane and
LP gas, has been developed for residential gas detection. Combining Figaro’s
35+ years of experience in catalyst materials technology with its advanced
micro fabrication technology, Figaro can produce the most advanced compact
catalytic sensors whose durability, stability, quick response, and linear output
make them ideal for detecting many combustible gases.

Asthe sensor possesses an adsorbentinside its sensor cap, its cross sensitivity
to alcohol is much smaller than traditional catalytic type sensors. In addition,
TGS6810is more durable against silicone compounds than tradit-ional catalytic
type sensors.

The figure below represents typical sensitivity characteristics,  The figure below represents typical temperature dependency
all data having been gathered at standard test conditions (see  characteristics at 65%RH. Again, the Y-axis is indicated as
reverse side of this sheet). The Y-axis is indicated as sensor  sensor output sensitivity--"Vout (mV):
output sensitivity--AVout (mV): AVout = Vout in gas - Vout in air

AVout = Vout in gas - Vout in air

Sensitivity Characteristics: Temperature Dependency:
50 L T T T T T T T T T T T T T T T i 50 | Alr
L i r ——6— 5000ppm Methane
L . B —2A—— 1800ppm Iso-butane
- 1 40
40 i ]
i Iso-butane d L J
i ) 30 | -
g 30 i Propane | E E
= i i 20
g B T : _)
J
5 20f ) - e ;
- / Methane - 10 C [== L2 ]
10 L i
L 1 0
i Air 7 C [Cate5%RH_] ]
y Ethanol 7 - ; E
0 I - I - T - T T 1 T 1T 1 -10 I
0 2000 4000 6000 8000 10000 -10 0 10 20 30 40 50

Gas concentration (ppm) Ambient temperature ('C)

IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER'’S SPECIFIC APPLICATIONS. FIGARO STRONGLY
RECOMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER’S TARGET

e B PR R AP SR R IR s eigmoon



Basic Measuring Circuit:

The TGS6810 is comprised of two
elements: 1) element (D) which is
sensitive to combustible gases and
2) a reference element (C) which is
not sensitive to combustible gases.
These elements are installed into a
“Wheastone Bridge”. Avariable resistor
should be adjusted so that the bridge will
produce a stable baseline signal when
in an environmnet free of combustible

gases. When combustible gases are
present, they will be combusted on
the detecting element, causing its
temperature to rise. Accordingly the
resistance of this element willincrease.
Thisresultsinan “out-of-balance” signal
across the bridge and a corresponding
change in output voltage which can be
measured.

Typical values
R1= 1k ohm
R2 = 1k ohm
VR =200 chm

VH(3.0V)
[e;

TGS6810

[e;
GND

Specifications
Model number TGS 6810
Sensing element type Catalytic

Target gases

Hydrogen, methane, iso-butane

Typical detection range

0~100%LEL of each gas

Standard circuit Operating Voltage

3.0+0.1V AC/DC

conditions
Heater current 175mA (typical)
et power 525mW (typical)
consumption
Electngal' Zero offset +35mV
characteristics
under standard test 12~18mV in
" methane
conditions Output sensitivity 5000ppm
(AVout) so-butane 7~11mV in
1800ppm
Response time (90%) <15 sec.

Test gas conditions

Hydrogen/methane/iso-butane in air
at 20+2°C, 65+5%RH

Standard test

" Circuit conditions
conditions

3.0+0.05V AC/DC

before test

Conditioning period

<30 sec.

Operating conditions

-10~+50°C, <99%RH
(w/o dew condensation)

Storage conditions

-10~+60°C, <99%RH
(w/o dew condensation)

Cap
Rewloroed FET)
Sede view

Bz

{Renf orced PET) f
el d Ll pin

Beftom view

Wi = mm

“Pin cnnsd on
1.4 Compensstor

23 Deedor

For information on warranty, please refer to Standard Terms and Conditions of Sale of
Figaro USA Inc. All sensor characteristics shown in this brochure represent typical
characteristics. Actual characteristics vary from sensor to sensor. The only characteristics
warranted are those in the Specification table above.

REV: 09/06\NSTAR

FIGARO USA, INC.

121 S., Wilke Rd. Suite 300
Arlington Heights, lllinois 60005
Phone: (847)-832-1701

Fax: (847)-832-1705

email: figarousa@figarosensor.com

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com




PRODUCT INFORMATION

TGS 6812 - for the detection of Hydrogen, Methane, and LP Gas

Features:

* Linear output

* Compact size

* Small sensitivity to alcohol

* Sensitive to hydrogen, methane, and
LP gas

* Meets RoHS requirements

Applications:

* Hydrogen and combustible gas leak
detectors for fuel cells

The TGS6812 catalytic type gas sensor can detect levels of hydrogen up to
100%LEL. This sensor features high accuracy, good durability and stability,
quick response, and linear output. This sensor can detect not only hydrogen,
but also methane and LP gas, thus making it an excellent solution for monitoring
gas leakage from staionary fuel cell systems which transform combustible
gases into hydrogen.

Asthe sensor possesses an adsorbentinside its sensor cap, its cross sensitivity
to alcohol is much smaller than traditional catalytic type sensors. In addition,
TGS6812is more durable against silicone compounds than tradit-ional catalytic
type sensors.

The figure below represents typical sensitivity characteristics,
all data having been gathered at standard test conditions (see
reverse side of this sheet). The Y-axis is indicated as sensor
output sensitivity -- AVout (mV):

The figure below represents typical temperature dependency
characteristics at 65%RH. Again, Y-axis is indicated as sensor
output sensitivity -- AVout (mV):

AVout = Vout in gas - Vout in air at 20°C

AVout = Vout in gas - Vout in air

Sensitivity Characteristics: Temperature Dependency:

100 T T T T T T T T T T T T T T T T T T T T 50 L Alr
i Iso-butane g C —6— 5000ppm Methane
i - L —ZA— 1800ppm Iso-butane
r - 40 ——H— 4000ppm Hydrogen
80 r
N Propane 3
i H2 , i
. 60 —_ 4
= . . £ 1
(S Methane = 4
= r -
3 T - S .
% 40 =1 = = =
20 S
i Air ) . at 65% RH ]
» Ethanol ~ |- l l -
0 -10
0 5000 10000 15000 20000 25 -10 0 10 20 30 40 5 60 70

Gas concentration (ppm) Ambient temperature ("C)

IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER’S SPECIFIC APPLICATIONS. FIGARO STRONGLY REC-
OMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER’S TARGET GASES
ARE NOT LISTED HEREIN. FIGARO CANNOT ASSUME ANY RE_SPONSIBILITY FOR ANY USE OF ITS SENSORS IN A PRODUCT OR APPLICATION FOR WHICH SENSOR HAS NOT
BEEN SPECBUNSPARESTED BY AERPO//www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss20@163.com



Basic Measuring Circuit:

The TGS6812 is comprised of two
elements: 1) element (D) which is
sensitive to combustible gases and
2) a reference element (C) which is
not sensitive to combustible gases.
These elements are installed into a
“Wheastone Bridge”. Avariable resistor
should be adjusted so that the bridge will
produce a stable baseline signal when
in an environmnet free of combustible

gases. When combustible gases are
present, they will be combusted on
the detecting element, causing its
temperature to rise. Accordingly the
resistance of this element willincrease.
Thisresultsin an “out-of-balance” signal
across the bridge and a corresponding
change in output voltage which can be
measured.

VH(3.0V) Typical values:
O R1 =1k ohm

R2 = 1k ohm

VR =200 ohm

TGS6812

R2

I”U‘L“o‘

O
GND

Specifications
Model number TGS 6812
Sensing element type Catalytic

Target gases

Hydrogen, methane, iso-butane

Typical detection range

0~100%LEL of each gas

Standard circuit Operating Voltage

3.0+£0.1V AC/DC

conditions
Heater current 175mA (typical)
A LELED power 525mW (typical)
consumption
) Zero offset +35mV
Electrical
characteristics 12~18mV in
hydrogen
under standard test yeros 4000ppm
conditions Output sensitivity ethane 12~18mV in
(AVout) 5000ppm
iso-butane 7~11mVin
1800ppm
Response time (90%) <15 sec.

Test gas conditions

Hydrogen/methane/iso-butane in air
at 20+2°C, 65+5%RH

Standard test

" Circuit conditions
conditions

3.0£0.05V AC/DC

before test

Conditioning period

<30 sec.

Operating conditions

-10~+70°C, <99%RH
(w/o dew condensation)

Storage conditions

-10~+80°C, <99%RH
(w/o dew condensation)

For information on warranty, please refer to Standard Terms and Conditions of Sale of
Figaro USA Inc. All sensor characteristics shown in this brochure represent typical
characteristics. Actual characteristics vary from sensorto sensor. The only characteristics
warranted are those in the Specification table above.

REV: 09/86nsTAR

Structure and Dimensions:

Detector Side

Top view

Compensator Side

2012.6
012.1
Cap 7

(Reinforced PBT)

11
/ '\012.0
Base 50
(Reinforced PBT) /\
20.

8 Lead pin

Side view

Detector Side

46

Bottom view

36

Compensator Side u/m=mm

<Pin connection>
1-4 : Compensator
2-3 : Detector

FIGARO USA, INC.

121 S. Wilke Rd. Suite 300
Arlington Heights, lllinois 60005
Phone: (847)-832-1701

Fax: (847)-832-1705

email: figarousa@figarosensor.com

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com




PRODUCT INFORMATION

TGS 813 - for the detection of Combustible Gases

Features:

* General purpose sensor with sensitivity
to a wide range of combustible
gases

* High sensitivity to methane, propane,
and butane

* Long life and low cost

* Uses simple electrical circuit

The sensing element of Figaro gas sensors is a tin dioxide (SnOz2) semiconductor
which has low conductivity in clean air. In the presence of a detectable gas, the
sensor's conductivity increases depending on the gas concentration in the air. A
simple electrical circuit can convert the change in conductivity to an output signal

which corresponds to the gas concentration.

The TGS 813 has high sensitivity to methane, propane, and butane, making it ideal
for natural gas and LPG monitoring. The sensor can detect a wide range of gases,
making it an excellent, low cost sensor for a wide variety of applications. Also
available with a ceramic base which is highly resistant to severe environments up

to 200°C (model# TGS 816).

The figure below represents typical sensitivity characteristics,
all data having been gathered at standard test conditions (see
reverse side of this sheet). The Y-axis is indicated as sensor
resistance ratio (Rs/Ro) which is defined as follows:
Rs = Sensor resistance of displayed gases at
various concentrations
Ro = Sensor resistance in 1000ppm methane

Sensitivity Characteristics:
10 e

RsfRo \

1 Methane [:
| Ethanol  |+---—
Propane |:
Isobutane |-t---—
Hydrogen |:

i
3000 5000 10000
Concentration (ppm)

500 1000

e O

Applications:

* Domestic gas leak detectors and
alarms

* Portable gas detectors

The figure below represents typical temperature and humidity
dependency characteristics. Again, the Y-axis is indicated as
sensor resistance ratio (Rs/Ro), defined as follows:
Rs = Sensor resistance at 1000ppm of methane
at various temperatures/humidities
Ro = Sensor resistance at 1000ppm of methane
at 20°C and 65% R.H.

Temperature/Humidity Dependency:
2.0 I I I

1.0 :
5 5 ; ; {[20% RH
)9 : : : ; i165% R.H.
:1100% R.H,
2.8 :
0.7 | | | | |
-10 0 10 20 30 40 50

Ambient Temperature (°C)

IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER’S SPECIFIC APPLICATIONS. FIGARO STRONGLY
RECOMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER’S TARGET
GASES ARE NOT LISTED HEREIN. FIGARO CANNOT ASSUME ANY RESPONSIBILITY FOR ANY USE OF ITS SENSORS IN A PRODUCT OR APPLICATION FOR WHICH SENSOR HAS

NOT BEEN SRS TR TESTE RS 193w . sensor-iic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:SzSs208163.com



Structure and Dimensions:

Pin Connection and Basic Measuring Circuit:

The numbers shown around the sensor symbol in the circuit diagram at the right
correspond with the pin numbers shown in the sensor's structure drawing (above).
When the sensor is connected as shown in the basic circuit, output across the Load

lon 66
ase:
lon 66

!
& @ Cap:
Ny
© Sensor B
Ny
um : mm Flame Arrestor:

Sensing Element:
SnO:z2 is sintered to form a thick film on
the surface of an alumina ceramic tube
which contains an internal heater.

100 mesh SUS 316 double gauze

Basic Measuring Circuit:

. . . . Ve o—
Resistor (VRL) increases as the sensor's resistance (Rs) decreases, depending on ° VAL
gas concentration. ) 1(ﬁ B} 6§
Standard Circuit Conditions: 3 4
2 5
Item Symbol Rated Values Remarks
VH RL §
Heater Voltage VH 5.0+0.2V AC or DC
S DC only
Circuit Voltage Ve Max. 24V Ps<15mW
Load Resistance RL Variable 0.45kQ min. GND o o 0
Electrical Characteristics:
Item Symbol Condition Specification
Sensor Resistance Rs Methane at 1000ppm/air 5kQ ~ 15kQ
Change Ratio of Rs (Methane at 3000ppm/air)
Sensor Resistance Rs/Ro Rs (Methane at 1000ppm/air) 0.60+0.05
Heater Resistance RH Room temperature 30.0 £ 3.0Q
Heater Power .
Consumption PH VH=5.0V 835mW (typical)

Standard Test Conditions:
TGS 813 complies with the above electrical characteristics
when the sensor is tested in standard conditions as specified
below:
Test Gas Conditions:
Circuit Conditions:

20°+2°C, 65+5%R.H.

Vc =10.0+0.1V (AC or DC),
VH = 5.0+0.05V (AC or DC),
RL = 4.0kQ+1%

Preheating period before testing: More than 7 days

FIGARO USA, INC.

121 S. Wilke Rd. Suite 300
Arlington Heights, IL 60005
Phone: (847)-832-1701

Fax: (847)-832-1705

email: figarousa@figarosensor.com

REV: 9/08)NSTAR

Sensor Resistance (Rs) is calculated by
the following formula:

Rs = (e -1) xR

Power dissipation across sensor electrodes (Ps)
is calculated by the following formula:

P

s = Vc? x Rs
~ (Rs +Ru)?

For information on warranty, please refer to Standard Terms and
Conditions of Sale of Figaro USA Inc.

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com



PRODUCT INFORMATION

TGS 821 - Special Sensor for Hydrogen Gas

Features: Applications:

* High sensitivity and selectivity to hydrogen * Hydrogen gas detection for:
gas - transformer maintenance

* Good repeatability in measurement and - batteries
excellent stability - steel industry usage

* Uses simple electrical circuit - etc.

* Ceramic base resistant to severe
environment

The sensing element of Figaro gas sensors is a tin dioxide (SnOz2) semiconductor
which has low conductivity in clean air. In the presence of a detectable gas, the
sensor's conductivity increases depending on the gas concentration in the air. A
simple electrical circuit can convert the change in conductivity to an output signal
which corresponds to the gas concentration.

The TGS 821 has high sensitivity and selectivity to hydrogen gas. The sensor can
detect concentrations as low as 50ppm, making it ideal for a variety of industrial
applications.

The figure below represents typical sensitivity characteristics,  The figure below represents typial teprure and humidity
all data having been gathered at standard test conditions (see  dependency characteristics. Again, the Y-axis is indicated as
reverse side of this sheet). The Y-axis is indicated as sensor  sensor resistance ratio (Rs/Ro), defined as follows:

resistance ratio (Rs/Ro) which is defined as follows: Rs = Sensor resistance at 100ppm of hydrogen
Rs = Sensor resistance of displayed gases at at various temperatures/humidities
various concentrations Ro = Sensor resistance at 100ppm of hydrogen
Ro = Sensor resistance at 100ppm of hydrogen at 20°C and 65% R.H.
Sensitivity Characteristics: Temperature/Humidity Dependency:
100 — | 3
| Air | TR
= —{Methane]|

CTh—i T

Ethanol
o I | 2 b e
[Carbon monoxide] [ | =~ 0
= < | Y %\\\ ””””””””””””””””

cC o q \\\\\
E | Ermmmmass st e | T \\\\\\\\  'TRrna
1 T 35%
e 65%
01 ~~__ |Hydrogen 95%
0.01 0.5
10 100 1000 10000 -20 -10 0 10 20 30 40 50
Concentration (ppm) Ambient Temperature (°C)

IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER’S SPECIFIC APPLICATIONS. FIGARO STRONGLY REC-
OMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER’S TARGET GASES
ARE NOT LISTED HEREIN. FIGARO CANNOT ASSUME ANY RESPONSIBILITY FOR ANY USE OF ITS SENSORS IN A PRODUCT OR APPLICATION FOR WHICH SENSOR HAS NOT
BEEN SPECIFICALLY TESTED BY FIGARO.

SUNSTAR http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com



Structure and Dimensions:

19.5+£0.5

1.0+0.05

11.0+0.2

23.0+1.0

i 3@

um:mm

Sensing Element:
SnO:2 is sintered to form a thick film on
the surface of an alumina ceramic tube

m\" which contains an internal heater.
22— Sensor Base:
J Alumina ceramic
/" @ Flame Arrestor:
X 100 mesh SUS 316 double gauze

Pin Connection and Basic Measuring Circuit:

The numbers shown around the sensor symbol in the circuit diagram at the right

correspond with the pin numbers shown in the sensor's structu
When the sensor is connected as shown in the basic circuit, out

Basic Measuring Circuit:
re drawing (above).

put across the Load

’ g . ’ Ve o— o VRL
Resistor (VRL) increases as the sensor's resistance (Rs) decreases, depending on
gas concentration. 0_1(@%6_0
Standard Circuit Conditions: 3 4
2 5
Item Symbol Rated Values Remarks
VH RL §
Heater Voltage VH 5.0+0.2V AC or DC
A DC only
Circuit Voltage Vc Max. 24V Ps<15mW
Load Resistance RL Variable 0.45kQ min. GND o ° 0
Electrical Characteristics:
Item Symbol Condition Specification
Sensor Resistance Rs Hydrogen at 100ppm/air 1kQ ~ 10kQ
Change Ratio of Log[Rs(H2 100ppm)/Rs(H2 1000ppm)]
Sensor Resistance Rs/Ro Log (1000ppm/100ppm) 0.60 ~1.20
Heater Resistance RH Room temperature 38.0 + 3.0Q
Heater Power .
Consumption PH VH=5.0V 660mW (typical)

Standard Test Conditions:
TGS 821 complies with the above electrical characteristics
when the sensor is tested in standard conditions as specified
below:
Test Gas Conditions:
Circuit Conditions:

20°+2°C, 65+5%R.H.

Ve =10.0+0.1V (AC or DC),
VH = 5.0+0.05V (AC or DC),
RL = 4.0kQ+1%

Preheating period before testing: More than 7 days

FIGARO USA, INC.

121 S. Wilke Rd. Suite 300
Arlington Heights, IL 60005
Phone: (847)-832-1701

Fax: (847)-832-1705

email: figarousa@figarosensor.com

http://www._sensor-ic.com/ TEL

REV: 10/04STAR

Sensor Resistance (Rs) is calculated by
the following formula:

Rs = (e -1) xR

Power dissipation across sensor electrodes (Ps)
is calculated by the following formula:

Vc2 x Rs

PS= Rs 7 RL?

For information on warranty, please refer to Standard Terms and
Conditions of Sale of Figaro USA Inc.

1 0755-83376489 FAX:0755-83376182 E-MAIL:szss20@163.com



PRODUCT INFORMATION

TGS 822 - for the detection of Organic Solvent Vapors

Features: Applications:
* High sensitivity to organic solvent vapors * Breath alcohol detectors
such as ethanol * Gas leak detectors/alarms
* High stability and reliability over a long * Solvent detectors for factories, dry
period cleaners, and semiconductor

* Long life and low cost
* Uses simple electrical circuit

The sensing element of Figaro gas sensors is a tin dioxide (SnOz2) semiconductor
which has low conductivity in clean air. In the presence of a detectable gas, the
sensor's conductivity increases depending on the gas concentration in the air. A
simple electrical circuit can convert the change in conductivity to an output signal
which corresponds to the gas concentration.

The TGS 822 has high sensitivity to the vapors of organic solvents as well as other
volatile vapors. It also has sensitivity to a variety of combustible gases such as
carbon monoxide, making it a good general purpose sensor. Also available with a
ceramic base which is highly resistant to severe environments as high as 200°C
(model# TGS 823).

The figure below represents typical sensitivity characteristics,  The figure below represents typical temperature and humidity
all data having been gathered at standard test conditions (see ~ dependency characteristics. Again, the Y-axis is indicated as
reverse side of this sheet). The Y-axis is indicated as sensor  sensor resistance ratio (Rs/Ro), defined as follows:

resistance ratio (Rs/Ro) which is defined as follows: Rs = Sensor resistance at 300ppm of ethanol
Rs = Sensor resistance of displayed gases at at various temperatures/humidities
various concentrations Ro = Sensor resistance at 300ppm of ethanol
Ro = Sensor resistance in 300ppm ethanol at 20°C and 65% R.H.
Sensitivity Characteristics: Temperature/Humidity Dependency:
H 10
= [ Air |
N 5
R { Methane | >
NN L
e e %EQH RH.
\ ‘\\_\\\ r 1 35%
Carbon- o 50%
BENS L monoxide 5 65%
2 Isobutane ' 100%
S NS |
\\\ .| n-Hexane
> ™3| Benzene
r 1 Ethanol
| Acetone | =
— | 01
50 100 500 1000 5000 -20 -10 0 10 20 30 40 50
Concentration (ppm) Ambient Temperature (°C)

IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER'’S SPECIFIC APPLICATIONS. FIGARO STRONGLY
RECOMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER’S TARGET
GASES ARE NOT LISTED HEREIN. FIGARO CANNOT ASSUME ANY RESPONSIBILITY FOR ANY USE OF ITS SENSORS IN A PRODUCT OR APPLICATION FOR WHICH SENSOR HAS
NOT BEEN SPECIFICALLY TESTED BY FIGARO. _

SINSFAY ttp-7/iw. sensor-ic.con/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss200163.com



Structure and Dimensions:

16.5+0.5 —

um:mm

Sensing Element:
SnO:2 is sintered to form a thick film on
the surface of an alumina ceramic tube
which contains an internal heater.

@ Cap:

Nylon 66

Sensor Base:
Nylon 66

Flame Arrestor:

Pin Connection and Basic Measuring Circuit:

The numbers shown around the sensor symbol in the circuit diagram at the right

100 mesh SUS 316 double gauze

Basic Measuring Circuit:

correspond with the pin numbers shown in the sensor's structure drawing (above).
When the sensor is connected as shown in the basic circuit, output across the Load

Resistor (VRL) increases as the sensor's resistance (Rs) decreases, depending on

. Ve o— o VRL
gas concentration.
o fps 1 6
Standard Circuit Conditions: "—(ﬂ-ﬁ—"
ltem Symbol Rated Values Remarks 32 54
Heater Voltage VH 5.0+0.2V AC or DC VH RL §
— DC only
Circuit Voltage Ve Max. 24V Ps<15mW
Load Resistance Rt Variable 0.45kQ min.
GND o o 0
Electrical Characteristics:
ltem Symbol Condition Specification
Sensor Resistance Rs Ethanol at 300ppm/air 1kQ ~ 10kQ
Change Ratio of Rs(Ethanol at 300ppm/air)
Sensor Resistance Rs/Ro Rs(Ethanol at 50ppm/air) 0.40£0.10
Heater Resistance RH Room temperature 38.0 £ 3.0Q
Heater Power .
Consumption PH VH=5.0V 660mW (typical)

Standard Test Conditions:
TGS 822 complies with the above electrical characteristics
when the sensor is tested in standard conditions as specified
below:
Test Gas Conditions:
Circuit Conditions:

20°+2°C, 65+5%R.H.

Vc =10.0+0.1V (AC or DC),
VH = 5.0+0.05V (AC or DC),
Rt = 10.0kQ+1%
Preheating period before testing: More than 7 days

FIGARO USA, INC.

121 S. Wilke Rd. Suite 300
Arlington Heights, IL 60005
Phone: (847)-832-1701

Fax: (847)-832-1705

email: figarousa@figarosensor.com

REV: 098NSTAR

Sensor Resistance (Rs) is calculated by
the following formula:

Rs=(£%f—1)xRL

Power dissipation across sensor electrodes (Ps)
is calculated by the following formula:

Vc2 x Rs

PS= Rs+ R0’

For information on warranty, please refer to Standard Terms and
Conditions of Sale of Figaro USA Inc.

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com



PRODUCT INFORMATION

TGS 825 - Special Sensor for Hydrogen Sulfide

Features: Applications:

* High sensitivity to low concentration of * Hydrogen sulfide detectors/
hydrogen sulfide alarms

* Good repeatability in measurement

* Uses simple electrical circuit

* Ceramic base resistant to severe
environment

The sensing element of Figaro gas sensors is a tin dioxide (SnOz2) semiconductor
which has low conductivity in clean air. In the presence of a detectable gas, the
sensor's conductivity increases depending on the gas concentration in the air. A
simple electrical circuit can convert the change in conductivity to an output signal
which corresponds to the gas concentration.

The TGS 825 has high sensitivity to hydrogen sulfide. The sensor can detect
concentrations of hydrogen sulfide as low as 5ppm, making it ideal for application
in gas leak detection.

The figure below represents typical sensitivity char-acteristics,  The figure below represents typical temperature and humidity
all data having been gathered at standard test conditions (see ~ dependency characteristics. Again, the Y-axis is indicated as
reverse side of this sheet). The Y-axis is indicated as sensor  sensor resistance ratio (Rs/Ro), defined as follows:

resistance ratio (Rs/Ro) which is defined as follows: Rs = Sensor resistance at 50ppm of hydrogen
Rs = Sensor resistance of displayed gases at sulfide at various temp./humidities
various concentrations Ro = Sensor resistance at 50ppm of hydrogen
Ro = Sensor resistance at 50ppm of hydrogen sulfide at 20°C and 65% R.H.

sulfide at 20°C and 65% R.H.

Sensitivity Characteristics: Temperature/Humidity Dependency:
10 5
[Air [ 3
) T ) T R.H.
—~——i[ 09
. \\ - s 0%
€ &
& (t
Hydrogen 1
0.5 sulfide 0.8 65%
0.6 100%
0.5
0.4
0.1
5 10 20 50 100 -20 0 20 40 60

C trati
oncentration (ppm) Ambient Temperature (°C)

IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER'’S SPECIFIC APPLICATIONS. FIGARO STRONGLY
RECOMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER'’S TARGET
GASES ARE NOT LISTED HEREIN. FIGARO CANNOT ASSUME ANY RESPONSIBILITY FOR ANY USE OF ITS SENSORS IN APRODUCT OR APPLICATION FOR WHICH SENSOR HAS

NOT BEEN SBRGTISRLLY TESTERB ' MRw . sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss20@163.com



Structure and Dimensions:

19.5+05

'-,.j:' 2

1.0+0.05

11.0+0.2

Sensing Element:
SnO: is sintered to form a thick film on
the surface of an alumina ceramic tube
which contains an internal heater.

Sensor Base:
Alumina ceramic

@ Flame Arrestor:

100 mesh SUS 316 double gauze

Pin Connection and Basic Measuring Circuit:

The numbers shown around the sensor symbol in the circuit diagram at the right

Basic Measuring Circuit:

correspond with the pin numbers shown in the sensor's structure drawing (above).

When the sensor is connected as shown in the basic circuit, output across the Load Ve o— © VAL
Resistor (VrL) increases as the sensor's resistance (Rs) decreases, depending on 1 6
gas concentration. ) q
.. .re 3 / 4
Standard Circuit Conditions: o 5
ltem Symbol Rated Values Remarks VH RL §
Heater Voltage VH 5.0+0.2V AC or DC
Circuit Voltage Ve Max. 24V P251gnml¥lv
GND o o 0
Load Resistance RL Variable 0.45kQ min.
Electrical Characteristics:
ltem Symbol Condition Specification
Sensor Resistance Rs Hydrogen sulfide at 50ppm/air 3kQ ~ 30kQ
Change Ratio of Rs(H2S at 50ppm/air)
Sensor Resistance Rs/Ro Rs(H2S at 10ppm/air) 0.45+0.15
Heater Resistance RH Room temperature 38.0 £ 3.0Q
Heater Power .
Consumption PH VH=5.0V 660mW (typical)

Standard Test Conditions:
TGS 825 complies with the above electrical characteristics
when the sensor is tested in standard conditions as specified
below:
Test Gas Conditions:
Circuit Conditions:

20°+2°C, 65+5%R.H.

Vc =10.0+0.1V (AC or DC),
VH = 5.0+0.05V (AC or DC),
Rt = 10.0kQ+1%
Preheating period before testing: More than 7 days

FIGARO USA, INC.
121 S. Wilke Rd. Suite 300
Arlington Heights, IL 60005
Phone: (847)-832-1701
Fax: (847)-832-1705

TAl:(S:mail: fig%QL%sp:a}'@}\'A arosensor.com

MY SonSor-1C6- COl

SUN
REV: 11/04

Sensor Resistance (Rs) is calculated by
the following formula:

Rs=(%—1)XRL

Power dissipation across sensor electrodes (Ps)
is calculated by the following formula:

Vc? x Rs

PS= Rs+RL)?

For information on warranty, please refer to Standard Terms and
Conditions of Sale of Figaro USA Inc.

/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss20@163.com



PRODUCT INFORMATION

TGS 826 - for the Detection of Ammonia

Features: Applications:

* Ammonia leak detection in refrigerators
* Ventilation control for the agricultural and
pouliry industries

* High sensitivity to ammonia

* Quick response to low concentrations of
ammonia

* Uses simple electrical circuit

* Ceramic base resistant to severe
environment

The sensing element of TGS826 is a metal oxide semiconductor which has low
conductivity in clean air. Inthe presence of adetectable gas, the sensor's conductivity
increases depending on the gas concentration in the air. A simple electrical circuit
can convert the change in conductivity to an output signal which corresponds to
the gas concentration.

The TGS826 has high sensitivity to ammonia gas. The sensor can detect concen-
trations as low as 30ppm in the air and is ideally suited to critical safety-related
applications such as the detection of ammonia leaks in refrigeration systems and
ammonia detection in the agricultural field.

The figure below represents typical sensitivity characteristics,
all data having been gathered at standard test conditions (see
reverse side of this sheet). The Y-axis is indicated as sensor

The figure below represents typical temperature and humidity
dependency characteristics. Again, the Y-axis is indicated as
sensor resistance ratio (Rs/Ro), defined as follows:

resistance ratio (Rs/Ro) which is defined as follows:
Rs = Sensor resistance of displayed gases at
various concentrations
Ro = Sensor resistance at 50ppm of ammonia

Sensitivity Characteristics:

10

Rs = Sensor resistance at 50ppm of ammonia
at various temperatures/humidities

Ro = Sensor resistance at 50ppm of ammonia
at 20°C and 65% R.H.

Temperature/Humidity Dependency:
10.0

2 :  Iso-butane 2
W e : Hydrogent | & a0
o 65%
...... 100%
o1 NI ERIE RS 01 N I S N N
10 100 100C .30 20 -10 O 10 20 30 40 50

Concentration (ppm)

Ambient Temperature (°C)

IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER'’S SPECIFIC APPLICATIONS. FIGARO STRONGLY
RECOMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER’S TARGET
GASES ARE NOT LISTED HEREIN. FIGARO CANNOT ASSUME ANY RESPONSIBILITY FOR ANY USE OF ITS SENSORS IN A PRODUCT OR APPLICATION FOR WHICH SENSOR HAS

NOT BEEN SPECIFICALLY TESTED BY FIGARO.
SUNSTAR

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com



Structure and Dimensions:

19.5+05

1.0+0.05

11.0+0.2

Sensing Element:
Metal oxide is sintered to form a thick film
on the surface of an alumina ceramic
tube which contains an internal heater.

Sensor Base:
Alumina ceramic

@ Flame Arrestor:

100 mesh SUS 316 double gauze

Pin Connection and Basic Measuring Circuit:

The numbers shown around the sensor symbol in the circuit diagram at the right

Basic Measuring Circuit:

correspond with the pin numbers shown in the sensor's structure drawing (above).

Since the sensor has a polarity, DC voltage is always required for circuit voltage

. . . . . . Ve o— o VRL
(a white dot indicates pin 2). When the sensor is connected as shown in the basic
circuit, output across the Load Resistor (VRL) increases as the sensor's resistance 41 6 |
(Rs) decreases, depending on gas concentration.
3 4
Specifications: 2 5
Model number TGS 826 VH RL §
Target gases Ammonia
Typical detection range 30 ~ 300 ppm
Heater Voltage VH 5.0+0.2V DC/AC
Standar.d. et Circuit voltage Vc | Max. 24V (DC only) Ps < 156mW
conditions GND o o0
Load resistance Ru Variable Ps < 15mW . Lo, .
Pin #2 is indicated by a white dot on the
Heater resistance | Ru 30+3Q at room temp. sensor's base.
Heater current IH 167mA
Electrical
-9 Heater power _
characteristics consumption P 833mwW VH=5.0V DC
under standard test
conditions Sensor resistance | Rs __20~100kQ
in 50ppm ammonia
Sensitivity Rs (150ppm)
(change ratio of Rs) 0585+0.15 Rs (50ppm)
Test gas conditions Ammonia in air
9 at 20£2°C, 65+5%RH
Vc =5.0+0.01V DC
Stca;: dei‘t'i‘;r:‘:“ Circuit conditions VH = 5.00.05V DC
RL = 33kQ+1%
Conditioning period
before test 7 days

Phone:
Fax:
email: figarousa@figarosensor.com

FIGARO USA, INC.
121 S. Wilke Rd.. Suite 300
Arlington Heights, IL 60005
(847)-832-1701

(847)-832-1705

REV: 0544NSTAR

Sensor Resistance (Rs) is calculated by
the following formula:
Vc

Rs = (VRL-

Power dissipation across sensor electrodes (Ps)
is calculated by the following formula:

1) x RL

Ps = Vc? xRs
~ (Rs + Rv)?

Special Note: A more narrowly defined range of Rs or Rs/

Ro will be indicated on each production lot (see Appendix).

Preselected ranges of Rs or Rs/Ro are not available.

For information on warranty, please refer to Standard Terms and
Conditions of Sale of Figaro USA Inc.

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com



PRODUCT INFORMATION

TGS 826 Pre-Sorted Groupings

The TGS 826 sensor has a wide specification range in terms of
its rated value in 50ppm of NHs and sensor resistance ratio (Rs
in 150ppm of NHs / Rs in 50ppm of NH3). To facilitate usage of
this sensor, TGS 826 is shipped in pre-sorted groupings of 20
pieces per bag, with each bag marked with one of the following
group numbers which indicate a more narrow range within the
specification.

Please be advised thatthe sensor is produced to meetthe overall
specification range--production of specific groupings within the
spec cannot be done. As a result, if a user requests a specific
group(s), the sensor can be made available at an additional
charge, but no guarantee can be offered as to availability for
shipment. The minimumdelivery time for special group selection
should be considered at 8 weeks minimum.

Group # Rs in 50ppm of NH3 (kQ)

Rs (in 150ppm of NHs3)
Rs (in 50ppm of NH3)

1-A 20 ~ 30

04~0.5

1-B 20 ~ 30

05~0.6

1-C 20 ~ 30

06~0.7

2-A 30 ~ 40

04~05

2-B 30 ~ 40

05~0.6

2-C 30 ~ 40

0.6~0.7

3-A

40 ~ 53

04~0.5

3-B

40 ~ 53

05~0.6

3-C

40 ~ 53

06~0.7

4-A

53 ~70

04~05

4-B

53~70

05~0.6

4-C

53 ~70

06~0.7

5-A

70 ~ 85

04~0.5

5-B

70 ~ 85

05~0.6

5-C

70 ~ 85

06~0.7

6-A

85~ 100

04~0.5

6-B

85~100

05~0.6

6-C

85~ 100

06~0.7

REV: 05Q4sTAR

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com




PRODUCT INFORMATION

TGS 830 - for the detection of Chlorofluorocarbons (CFC's)

Applications:

* Refrigerant leak detectors

Features:

* High sensitivity to R-113,
R-22, R-11, and R-12

* Low sensitivity to hydrogen and alcohol
vapors

* Uses simple electrical circuit

* Ceramic base resistant to severe
environment

The sensing element of Figaro gas sensors is a tin dioxide (SnO2) semiconductor
which has low conductivity in clean air. In the presence of a detectable gas, the
sensor's conductivity increases depending on the gas concentration in the air. A
simple electrical circuit can convert the change in conductivity to an output signal
which corresponds to the gas concentration.

The TGS 830 has high sensitivity to R-22 as well as to R-11, R-12, and R-113. Due
to its low sensitivity to hydrogen and alcohol vapors, the sensor can achieve good
selectivity. Combined with its long life, this makes TGS 830 an excellent, low-cost

sensor for CFC detection.

The figure below represents typical temperature and humidity
dependency characteristics. Again, the Y-axis is indicated as
sensor resistance ratio (Rs/Ro), defined as follows:
Rs = Sensor resistance at 1000ppm of R-22
at various temperatures/humidities
Ro = Sensor resistance at 1000ppm of R-22
at 20°C and 65% R.H.

The figure below represents typical sensitivity characteristics,
all data having been gathered at standard test conditions (see
reverse side of this sheet). The Y-axis is indicated as sensor
resistance ratio (Rs/Ro) which is defined as follows:
Rs = Sensor resistance of displayed gases at
various concentrations
Ro = Sensor resistance at 1000ppm of R-22

Sensitivity Characteristics: Temperature/Humidity Dependency:
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K P e R T S S S 210 e e S
e e O
A i~ |Ethanol[¢}) o e
S R-12 R.H.
- ™ B R1T B e 100% | ...
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IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER’S SPECIFIC APPLICATIONS. FIGARO STRONGLY
RECOMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER’S TARGET
GASES ARE NOT LISTED HEREIN. FIGARO CANNOT ASSUME ANY RESPONSIBILITY FOR ANY USE OF ITS SENSORS IN A PRODUCT OR APPLICATION FOR WHICH SENSOR HAS
NOT BEEN SBEGFIEALLY TESTERBEFIFARW . sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss200163.com



Structure and Dimensions:

19.5+05

1.0+0.05

11.0+0.2

b 3@

um:mm

Sensing Element:
SnO:z is sintered to form a thick film on
the surface of an alumina ceramic tube
which contains an internal heater.

Sensor Base:
Alumina ceramic

@ Flame Arrestor:

100 mesh SUS 316 double gauze

Pin Connection and Basic Measuring Circuit:

The numbers shown around the sensor symbol in the circuit diagram at the right

Basic Measuring Circuit:

correspond with the pin numbers shown in the sensor's structure drawing (above).

When the sensor is connected as shown in the basic circuit, output across the Load Ve o— © VRL
Resistor (VRL) increases as the sensor's resistance (Rs) decreases, depending on 1 6
gas concentration. 1 f
3 4
Standard Circuit Conditions: 5 5
Item Symbol Rated Values Remarks VH RL §
Heater Voltage VH 5.0+0.2V AC or DC
- DC only
Circuit Voltage Ve Max. 24V Ps<15mW
GND o o 0
Load Resistance R Variable 0.45kQ min.
Electrical Characteristics:
ltem Symbol Condition Specification
Sensor Resistance Rs R-22 at 1000ppm/air 1kQ ~ 5kQ
Change Ratio of Rs(R-22 at 3000ppm/air)
Sensor Resistance Rs/Ro Rs(R-22 at 1000ppm/air) 030 +0.10
Heater Resistance RH Room temperature 30.0 £ 3.0Q
Heater Power _ .
Consumption PH VH=5.0V 835mW (typical)

Standard Test Conditions:
TGS 830 complies with the above electrical characteristics
when the sensor is tested in standard conditions as specified
below:
Test Gas Conditions:
Circuit Conditions:

20°+2°C, 65+5%R.H.

Vc =10.0+0.1V (AC or DC),
VH = 5.0+0.05V (AC or DC),
RL = 10.0kQ+1%
Preheating period before testing: More than 7 days

FIGARO USA, INC.

121 S. Wilke Rd. Suite 300
Arlington Heights, IL 60005
Phone: (847)-832-1701
Fax: (847)-832-1705

SUN
REV: 09/02

Sensor Resistance (Rs) is calculated by
the following formula:

Rs=(%—1)xRL

Power dissipation across sensor electrodes (Ps)
is calculated by the following formula:

Vc? x Rs

PS= Rs+ R

For information on warranty, please refer to Standard Terms and

sraBMal: IGAIQUSaGHgarosensoncom cons TEL: 0755-Senditions-of Sale ofFigaroSA NG| -s,55200163. con



PRODUCT INFORMATION

TGS 831 - for the detection of Chlorofluorocarbons (CFC's)

Features: Applications:

* High sensitivity to R-21 and R-22 * Refrigerant leak detector
* Low dependency on temperature and
humidity
* Quick response
* Uses simple electrical circuit
* Ceramic base resistant to severe

environment

The sensing element of Figaro gas sensors is a tin dioxide (SnOz2) semiconductor
which has low conductivity in clean air. In the presence of a detectable gas, the
sensor's conductivity increases depending on the gas concentration in the air. A
simple electrical circuit can convert the change in conductivity to an output signal
which corresponds to the gas concentration.

The TGS 831 has high sensitivity to R-21 and R-22. Due to its low dependence on
temperature and humidity, the sensor has good reproducibility in measurement and
excellent stability. Combined with its long life, this makes TGS 831 an excellent,
low-cost sensor for CFC detection.

The figure below represents typical sensitivity characteristics,
all data having been gathered at standard test conditions (see
reverse side of this sheet). The Y-axis is indicated as sensor
resistance ratio (Rs/Ro) which is defined as follows:
Rs = Sensor resistance of displayed gases at
various concentrations
Ro = Sensor resistance at 1000ppm of R-22

The figure below represents typical temperature and humidity
dependency characteristics. Again, the Y-axis is indicated as
sensor resistance ratio (Rs/Ro), defined as follows:
Rs = Sensor resistance at 1000ppm of R-22
at various temperatures/humidities
Ro = Sensor resistance at 1000ppm of R-22
at 20°C and 65% R.H.

Sensitivity Characteristics: Temperature/Humidity Dependency:
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Concentration (ppm)
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IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER’S SPECIFIC APPLICATIONS. FIGARO STRONGLY
RECOMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER’S TARGET

GASES AR
NOT BEEN
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Structure and Dimensions:

19.5+0.5

1.0+ 0.05

11.0+£0.2

i 32

um:mm

Sensing Element:
SnO:2 is sintered to form a thick film on
the surface of an alumina ceramic tube
which contains an internal heater.

Sensor Base:
Alumina ceramic

@ Flame Arrestor:

100 mesh SUS316 double gauze

Pin Connection and Basic Measuring Circuit:

The numbers shown around the sensor symbol in the circuit diagram at the right

correspond with the pin numbers shown in the sensor's structu

Basic Measuring Circuit:
re drawing (above).

When the sensor is connected as shown in the basic circuit, output across the Load Ve o— o VRL
Resistor (VrL) increases as the sensor's resistance (Rs) decreases, depending on 1 6
gas concentration. ) i
3 4
Standard Circuit Conditions: 5 5
Item Symbol Rated Values Remarks VH RL §
Heater Voltage VH 5.0+0.2V AC or DC
A DC only
Circuit Voltage \e Max. 24V Ps<15mwW
GND o o 0
Load Resistance Rt Variable 0.45kQ min.
Electrical Characteristics:
Item Symbol Condition Specification
Sensor Resistance Rs R-22 at 1000ppm/air 1kQ ~ 10kQ
Change Ratio of Rs(R-22 at 1000ppm/air)
Sensor Resistance Rs/Ro Rs(R-22 at 300ppm/air) 0.40+0.15
Heater Resistance RH Room temperature 30.0 + 3.0Q
Heater Power .
Consumption PH VH=5.0V 835mW (typical)

Standard Test Conditions:
TGS 831 complies with the above electrical characteristics
when the sensor is tested in standard conditions as specified
below:
Test Gas Conditions:
Circuit Conditions:

20°+2°C, 65+5%R.H.

Vc =10.0+0.1V (AC or DC),
VH = 5.0+0.05V (AC or DC),
Rt = 10.0kQ+1%
Preheating period before testing: More than 7 days

FIGARO USA, INC.

121 S. Wilke Rd. Suite 300
Arlington Heights, IL 60005
Phone: (847)-832-1701

Fax: (847)-832-1705

email: figﬁﬁ%s:e}%"i arosensor.com

N-Sensor-tc.com/

AR

SUNS
REV: 09/02

Sensor Resistance (Rs) is calculated by
the following formula:
Vc
Rs = (—VRL -1) x RL
Power dissipation across sensor electrodes (Ps)
is calculated by the following formula:

Vc2 x Rs

PS= Rs+RL?

For information on warranty, please refer to Standard Terms and
Conditions of Sale of Figaro USA Inc.

TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss20@163.com



PRODUCT INFORMATION

TGS 832 - for the detection of Chlorofluorocarbons (CFC's)

Features: Applications:
* High sensitivity to R-134a * Refrigerant leak detector

* Quick response to R-134a

* Improved selectivity

* Long term stability

* Uses simple electrical circuit

* Ceramic base resistant to severe
environment

The sensing element of Figaro gas sensors is a tin dioxide (SnOz2) semiconductor
which has low conductivity in clean air. In the presence of a detectable gas, the
sensor's conductivity increases depending on the gas concentration in the air. A
simple electrical circuit can convert the change in conductivity to an output signal
which corresponds to the gas concentration.

The TGS 832 has high sensitivity to R-134a, the most promising alternative to R-
12, commonly used in air conditioning systems and refrigerators. R-12 and R-22
are also detectable by TGS 832. With its good long term stability, TGS 832 is an
excellent, low-cost sensor for CFC detection.

The figure below represents typical sensitivity characteristics, = The figure below represents typical temperature and humidity
all data having been gathered at standard test conditions (see  dependency characteristics. Again, the Y-axis is indicated as
reverse side of this sheet). The Y-axis is indicated as sensor  sensor resistance ratio (Rs/Ro), defined as follows:

resistance ratio (Rs/Ro) which is defined as follows: Rs = Sensor resistance at 100ppm of R-134a
Rs = Sensor resistance of displayed gases at at various temperatures/humidities
various concentrations Ro = Sensor resistance at 100ppm of R-134a
Ro = Sensor resistance at 100ppm of R-134a at 20°C and 65% R.H.
Sensitivity Characteristics: Temperature/Humidity Dependency:
5 -
|Air
%ﬁ:gg\\“ T
1 \\:\“\,\ \ e N S S Nt O D
0.5 X B N
< n o 120 Ny S DUUUNUUE SUUSURES SRS SURUURE SRR
m .
= R12 |Z N
o ~J[R-134a | 1.0
0.1 Ethanol 40% R.H.
| 65% R.H.
.05 % 100% R.H.
|R—22 I 0.5
0.01 ‘
10 30 50 100 300 500 1000 3000 10 0 10 20 30 40 50 60
Concentration (ppm) Ambient Temperature (°C)

IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER’S SPECIFIC APPLICATIONS. FIGARO STRONGLY
RECOMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER’S TARGET
GASES ARE NOT LISTED HEREIN. FIGARO CANNOT ASSUME ANY RESPONSIBILITY FOR ANY USE OF ITS SENSORS INA PRODUCT OR APPLICATION F WHICH SENSOR HAS
HOT BEEN CRNGHBRL LY TESTED BURIGAAON. SENSOT—1C. com/ TEL - 075583376480 EAX: 0755833716187 B-NAIL-sz85200163. com



Structure and Dimensions:

19.5+0.5

1.0 £ 0.05

11.0+£0.2

b 3@

um:mm

Sensing Element:
SnO: is sintered to form a thick film on
the surface of an alumina ceramic tube
which contains an internal heater.

Sensor Base:
Alumina ceramic

@ Flame Arrestor:

100 mesh SUS316 double gauze

Pin Connection and Basic Measuring Circuit:

The numbers shown around the sensor symbol in the circuit diagram at the right

correspond with the pin numbers shown in the sensor's structu

Basic Measuring Circuit:
re drawing (above).

When the sensor is connected as shown in the basic circuit, output across the Load Ve o ° VAL
Resistor (VRL) increases as the sensor's resistance (Rs) decreases, depending on 1 6
gas concentration. 1 q
3 4
Standard Circuit Conditions: 2 5
ltem Symbol Rated Values Remarks VH RL §
Heater Voltage VH 5.0+0.2V AC or DC
P DC only
Circuit Voltage Ve Max. 24V Ps<15mW
GND o o 0
Load Resistance Rt Variable 0.45kQ min.
Electrical Characteristics:
ltem Symbol Condition Specification
Sensor Resistance Rs R-134a at 100ppm/air 4kQ ~ 40kQ
Change Ratio of Rs(R-134a at 300ppm/air)
Sensor Resistance Rs/Ro Rs(R-134a at 100ppm/air) 0.50~0.65
Heater Resistance RH Room temperature 30.0 + 3.0Q
Heater Power .
Consumption PH VH=5.0V 835mW (typical)

Standard Test Conditions:
TGS 832 complies with the above electrical characteristics
when the sensor is tested in standard conditions as specified
below:
Test Gas Conditions:
Circuit Conditions:

20°+2°C, 65+5%R.H.

Vc =10.0+0.1V (AC or DC),
VH = 5.0+0.05V (AC or DC),
RL = 10.0kQ+1%
Preheating period before testing: More than 7 days

FIGARO USA, INC.

121 S. Wilke Rd. Suite 300
Arlington Heights, IL 60005
Phone: (847)-832-1701
Fax: (847)-832-1705

email: figarousa@figarosensor.com
SUNuTAR httn- \ARANAL neor 1o o

A ASet
REV: 09/02

oA yay
W = OC o Com

Sensor Resistance (Rs) is calculated by
the following formula:

Vc
Rs = (—VRL -1) x RL
Power dissipation across sensor electrodes (Ps)

is calculated by the following formula:

Vc2 xRs

Ps = (Rs + RL)?

For information on warranty, please refer to Standard Terms and
Conditions of Sale of Figaro USA Inc.

m/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss20@163.com
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PRODUCT INFORMATION

TGS 842 - for the detection of Methane

Features: Applications:

* High sensitivity to Methane * Domestic gas alarms for the detection of
* Long-term stability methane
* Low sensitivity to alcohol vapors * Portable gas detectors

* Uses simple electrical circuit

The sensing element of Figaro gas sensors is a tin dioxide (SnOz2) semiconductor
which has low conductivity in clean air. In the presence of a detectable gas, the
sensor's conductivity increases depending on the gas concentration in the air. A
simple electrical circuit can convert the change in conductivity to an output signal
which corresponds to the gas concentration.

The TGS 842 has high sensitivity and selectivity to methane. Due toits low sensitivity
to alcohol vapors and its low temperature/humidity dependency, the sensor can
achieve good reproducibility, making it ideal for domestic gas alarms.

The figure below represents typical sensitivity char-acteristics,  The figure below represents typical temperature and humidity
all data having been gathered at standard test conditions (see  dependency characteristics. Again, the Y-axis is indicated as
reverse side of this sheet). The Y-axis is indicated as sensor  sensor resistance ratio (Rs/Ro), defined as follows:

resistance ratio (Rs/Ro) which is defined as follows: Rs = Sensor resistance at 3500ppm of methane
Rs = Sensor resistance of displayed gases at at various temperatures/humidities
various concentrations Ro = Sensor resistance at 3500ppm of methane
Ro = Sensor resistance in 3500ppm methane at 20°C and 65% R.H.
Sensitivity Characteristics: Temperature/Humidity Dependency:
- 2.0
10 LA | SN SO SN DR SR S SRR
o i Carbon monoxide T T Rt
o {
SQS gty c 09 35% RH.
RN I £ 08 65% R.H.
— . | [Hydrogen [ i 95% R.H.
TN .
1 \\ Ethanol : 06
“i1so-butane |- 05
Methane - 0.4
‘ 0.3
500 1000 5000 10000 -20 -10 0 10 20 30 40 50
Concentration (ppm) Ambient Temperature (°C)

IMPORTANT NOTE: OPERATING CONDITIONS IN WHICH FIGARO SENSORS ARE USED WILL VARY WITH EACH CUSTOMER'’S SPECIFIC APPLICATIONS. FIGARO STRONGLY
RECOMMENDS CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING FIGARO SENSORS IN YOUR APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER’S TARGET

GASES AREREGSTED HEREINGARG BANNOTASSUE ANY BERONSIBIITY FBB AN YRE ATR ARNBRRS N/PARRUOT O AARHICATINBR 1ICH SFNSOR HAS

NOT BEEN ALLY TESTE



Structure and Dimensions:

16.5+0.5 —1

um: mm

@ Cap:

Pin Connection and Basic Measuring Circuit:

The numbers shown around the sensor symbol in the circuit diagram at the right
correspond with the pin numbers shown in the sensor's structure drawing (above).
When the sensor is connected as shown in the basic circuit, output across the Load

Sensing Element:
SnO: is sintered to form a thick film on
the surface of an alumina ceramic tube
which contains an internal heater.

Nylon 66
Sensor Base:
Nylon 66
Flame Arrestor:
100 mesh SUS316 double gauze

Basic Measuring Circuit:

Resistor (VRL) increases as the sensor's resistance (Rs) decreases, depending on Ve o— o VRL
gas concentration. 1 6
4 4
Standard Circuit Conditions: 3{ }4
Item Symbol Rated Values Remarks 2 5
VH RL
Heater Voltage VH 5.0+0.2V AC or DC
A DC only
Circuit Voltage Ve Max. 24V Ps<15mwW
Load Resistance RL Variable 0.45kQ min. GND o 0 0
Electrical Characteristics:
ltem Symbol Condition Specification
Sensor Resistance Rs Methane at 1000ppm/Air 3kQ ~ 15kQ
Change Ratio of Rs (Methane at 3000ppm/air)
Sensor Resistance Rs/Ro Rs (Methane at 1000ppm/air) 085005
Heater Resistance RH Room temperature 30.0 £ 3.0Q
Heater Power .
Consumption PH VH=5.0V 835mW (typical)

Standard Test Conditions:

TGS 842 complies with the above electrical characteristics
when the sensor is tested in standard conditions as specified

below:
Test Gas Conditions:
Circuit Conditions:

20°+2°C, 65+5%R.H.

Ve = 10.0+0.1V (AC or DC),
VH = 5.0+0.05V (AC or DC),
RL = 4.0kQ+1%

Preheating period before testing: More than 7 days

SUNSTAR

REV: 09/02

FIGARO USA, INC.

121 S. Wilke Rd Suite 300
Arlington Heights, IL 60005
Phone: (847)-832-1701

Fax: (847)-832-1705

email: figarousa@figarosensor.com

ht€p:/7/www.sensor-1c.con

/ TEL

Sensor Resistance (Rs) is calculated by
the following formula:

Rs=(% -1) xRL

Power dissipation across sensor electrodes (Ps)

is calculated by the following formula:

Ps

Vc2 xRs

~ (Rs + R0)?

For information on warranty, please refer to Standard Terms and

Conditions of Sale of Fi

1 0755-83376489 FAX:0755-83

3

aro USA |
76182 E-

nc.
MAIL:szss20@163.com



PRODUCT INFORMATION

GS Oxygen Sensors

Features: Applications:

* Long life * Medical - Anesthetic instruments, respirators,
KE-25 - 5 years / KE-50 - 10 years in ambient air oxygen-enrichers

* Virtually no influence from CO2, CO, H2S, NOx, H2 * Biotechnology - Oxygen incubators

* Low cost * Food industry - Refrigeration, greenhouses

* Operates in normal ambient temperatures * Safety - Air conditioners, oxygen detectors, fire

* Stable output signal detectors

* No external power supply required for sensor
operation

* No warmup time is required

The GS Oxygen Sensor KE series (KE-25 and KE-50) is a unique

galvanic celltype oxygen sensor which was developedin Japanin S
1985. Its most notable features are long life expectency, excellent ' ~——_— H/
chemical durability, and itis notinfluenced by CO2. The KE series __,/; GEN SE

.o : . Ttey gV KE-25,
oxygen sensor is ideal to meet the ever-increasing demand for : 20 .03 0
oxygen monitoring in various fields such as combustion gas 0. 9 3 o1 1t stomact 7
monitoring, the biochemical field, medical applications, domestic l“:f_mr“’
combustion appliances, etc. g

Sensitivity characteristics (typical values under std. Response time (typical)
test conditions)
325 120
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% P 2 60 |kees| /
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50 I — | 20
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SUNSTAR http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com



Dimensions

KE-25/KE-50 standard version

KE-25F1 (w/o flange)

KE-25F3 (threaded top)

KE-25F4 (O-ring top)

028+0.5 22.7+0.5 22.7+0.5 22.7+0.5
© L © v
Sk NI |/ 8 NI
8015 ‘ ‘ ‘
A ~ ~ ~
4 | a2 |
0 9l w
2| Lead wire b o
& o 3 S
b
2 = o] | L M16 x P1.0 ai}
023.2+0.5 0923.2+0.5
2923.2+0.5
Unit = mm
Specifications
Notes:
Item R 1) When calibrated at both 0% and 100% of Oz,

KE-25

KE-50

Measurement range

0~100% O2

Accuracy (Note 1)

+1% (full scale)

+2% (full scale)

Atmospheric pressure

811hPa ~1216hPa

Operating conditions Temperature

5~40°C

Relative humidity

10 ~ 90%R.H. (no condensation)

Response time (90%) (Note 4)

1442 seconds

6015 seconds

Initial output voltage under standard test conditions 10.0~15.5mV 47~65mV
Test gas 21% 02
Atmospheric pressure 1013+5hPa
Standard test conditions
Temperature 25°C+1°C
Relative humidity 60+5%
Linearity EL’ZQ’S)/ (Vioo-Vo) 0.21+0.02
Offset voltage Vo <0.5mV <6.0mV
Temperature VH/Va 0.91~1.09
characteristics (Note 3) Vi/Va 0.91~1.09

accuracy in the range from 0-100% Oz2 shall be
within +1% of full scale for KE-25 and +2% of full
scale for KE-50.

2) Va = output voltage at 21% Oz
Vo = output voltage at 0% Oz2
V100 = output voltage at 100% Oz2

3) Va = output voltage at 25°C
VH = output voltage at 40°C
VL = output voltage at 5°C

4) Sensors should be used under conditions
where the air exchange is greater than
200~300ml per minute in order to obtain the
response speed as specified in Table 1.

FIGARO ENGINEERING, INC.
1-5-11 Senba-nishi

Mino. Osaka 562-8505
Phone: (81)-72-728-2561
Fax: (81)-72-728-0467
email: figaro@figaro.co.jp

REV: 08704 TAR

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:sz5520@163.com
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