GSWO3AIME20

AME. 2. INSA GSWO3AIME20

Low Cost Gas Sensor based on tungsten

trioxide (WO3) nanoparticles

MAIN FEATURES

* Low cost

* Low power consumption

*  Smallsize

* Long lifespan

e 2integrated gas sensors

* Integrated temperature sensor
* Integrated heater

* Especially designed to detect CH;CH,OH and
NHzwith high reliability
¢ 10-Lead TO-5 metal can package

* Passive sensor

GENERAL DESCRIPTION

The GSWO03AIME20 is a fully integrated, pin-compatible, gas sensor with a detection system based

on W03 nanoparticles. The sensor is composed of two identical interdigitated combs hosting the
nanoparticles tubes. By settling down on the nanoparticles, the gas molecules of the environment
change the combs resistivity, depending on their nature and concentration. The operating

temperature can be selected with the integrated heater resistor made of a N-doped poly-silicon
layer. An additional aluminium resistor acts as a temperature sensor to retrieve the operating
temperature of the measurement.
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GSWO3AIME20

FUNCTIONNAL DIAGRAM

Temperature sensor (Aluminium resistor)

Interdigitated comb 1 (sub-sensor 1)

—_— —

Interdigitated comb 2 (sub-sensor 2)
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GSWO3AIME20
PIN CONFIGURATION
Pin number Description
1 NC
2 Temperature sensor (Al resistor)
3 Gas sensor 1
4 Heater resistor (N-poly resistor)
5 Gas sensor 1
6 NC
7 Temperature sensor (Al resistor)
8 Gas sensor 2
9 Heater resistor (N-poly resistor) 1
10 Gas sensor 2
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GSWO3AIME20

SPECIFICATIONS

Table 1.
PARAMETER TEST CONDITION MIN TYP MAX UNIT
Temperature sensor
Input impedance (Rai) T=25°C 60 71 80
Operating voltage T=25°C - 5 10 Vv
Heater resistor
Input impedance (Rp) T=25°C 60 80 105
Operating voltage T=25°C - 7,5 15 \Y
Gas sensor
Input impedance (R gas 7=25°c) T=25°C - 10 - GQ
Input impedance (Rgas_T=250°C) T=250°C 2 20 250 MQ
Operating voltage T=25°C - 20 20 \
CH3CH,0H detection
Impedance variation : AR/R gas 7=250°c T=250°C 20 34 54 %
Response time T T=250°C 10 20 30 s
Sensitivity T=250°C - 54 - kQ/ppm
NHj3 detection
Impedance variation : AR/R gas_r=250°¢ T=250°C 45 82 140 %
Response time T T=250°C 4 - 25 s
Sensitivity T=250°C - 143,3 - kQ/ppm
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ABSOLUTE MAXIMUM RATINGS
Table 2.

GSWO3AIME20

GSWO3AIME20

Parameter

Rating

Temperature sensor
Operating voltage

Heater resistor
Operating voltage

Gas sensor
Operating voltage
Operating temperature

Nominal range of use : OV to 5V
Range of non-deterioration : 5V to 10V

Nominal range of use : OV to 7,5V
Range of non-deterioration : 7,5V to 15V

Range of non-deterioration : OV to 20V Until
350°C

RECOMMENDED OPERATING CONDITIONS

Table 3.
TYP Unit
External temperature 205 °C
Humidity 605 %
Air quality 80/ 20 % (N2 / 02)
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GSWO3AIME20

TYPICAL PERFORMANCE CHARACTERISTICS

1. Temperature sensor

Voltage vs Current

Linear fitting y=0,0145*x+ 0,001
®  Temperature sensor

Current (in A)

Voltage (in V)

Temperature vs Impedance

Linear fitting'y=0,278"x+61,808
® |mpedance of the temperature sensor ! ! Ps
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GSWO3AIME20

2. Heater resistor
Voltage vs Current

i Linear fitting y==0,0142"x+0,0015
® | Heater resistor
0,2
0,1
< i
= 4
= 0+
& i
5
& i
_o’] L
_0’2 —

Voltage (in V)

3. Gas sensor

For the gas sensor characterization, the following protocol has been used :

?

15sec 2 min 2 min 2 min 2 min 2 min 2 min 2 min 2 min

The gas composition is respectively :

- 80% Nz and 20% O for “dry air”
- CH3CH2OH at about 0,1% in dry air for “ethanol”
- NH; at about 0,1% in dry air for “NH3”

The measurements have been operated with a 20V polarization voltage across the gas sensor and by
a temperature of 250°C.

Version 2020-2021 — made by student group E



Impedance (in MOhm)

GSWO3AIME20

3.1. Gas sensor - CH3CH,0H detection

Impedance variation in contact with CH3CH20H
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Impedance (in MOhm)

GSWO3AIME20

200+

3.2. Gas sensor - NHsdetection

Impedance variation in contact with NH3

NH3 injection 1
1000ppm

Dry Air injection
80% N, / 20% O,
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NH3 injection 2
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APPLICATION INFORMATION

{ADC_temp

ADC_gas
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GSWO3AIME20

PACKAGE MATERIAL INFORMATION

H Package
10-Lead TO-5 Metal Can
(Reference LTC DWG # 05-08-1322)

335 370
(8.509 - 9.398)
DIA
. .305-.335
™ (7.747-8509) ﬂ
040 || .
(1.016) 050 :
MAX (1.270) _165-.185_
Y MAX (4.191 - 4.699)
e [ e
SEATING ] T T
PUANE:™ X | I =il ! GAUGE 500~ 750
010 045 HD D DD (12.700 - 19.050)
(0.254 - 1.143) Y
| |l 016 021"
(0.406 - 0.533)

4
/ 027 - 045
3% (0.686 - 1.143)
/
/ p
[ om-om AN
y  (0.711-0.864) '/\

110-.160
(2.794 — 4.064)
INSULATING
STANDOFF

“LEAD DIAMETER IS UNCONTROLLED BETWEEN THE REFERENCE PLANE
AND THE SEATING PLANE

**FOR SOLDER DIP LEAD FINISH, LEAD DIAMETER IS -0 —-024

(0.406 — 0.610)  morio-s 0ot
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