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2. @M Scope

COAERIE. SMB-AQL Z¥E#RUIZ UART HAONEES VOC -T2 1—-)UBIT 0D THD.
This specification applies to Low power UART output VOC sensor module equipped with SMB-AQ1.

3. mE- & Parts Name/Number

fw Product Name : &%/ VOC o 9—E21-)l Low power VOC module

aoes Model No.: FIS4220-AQ1

4, HIERKTEHE Absolute Maximum Ratings

1IEH Ev=] ERATERS =2
Parameter Symbol Maximum Rating Remark

BRETE VDD -0.3t0 3. 6V

Power supply voltage
ANEFE VIN -0.3to VDD+0.3V

Input voltage
HOEFE VOUT -0.3 to VDD+0.3V

Output voltage
EIZENIET i Top -10 to 50°C ThERESCL

Operating temperature range Without dew condensation
RPEEEH Tst -40 to 60°C TEERESCL

Storage temperature range Without dew condensation
@O BHEEEl (1 PAZ) LIOFTALESEREINRVCE

Others Should not be contaminated by organic solvents such as IPA,

and siloxane compounds.
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5. HEEEFEISMF Recommended driving conditions

1B5H Evs] ESks =2
Parameter Symbol Condition Remark

EBIRET VDD 3.3VDC+5%

Supply voltage
HEEEER Ip 2 #4&%0 £92.50mA

Average current About 2.50mA for every 2

consumption sec detection

XASKIT A )| 2258 B]RE
Detection cycle can be
changed.

AHHEE HILAL VIOH VDDx0.8 to VDD

High-level IO voltage
AHHEE LOW LAY VIOL 0V to VDDx0. 2

Low-level IO voltage
HAMRERNES 2485 = S REDIZSIRNEE

Pre-heating time before More than 24 hours TE

gas inspection No pre-heating is

necessary for easy
inspection

BY751a) *RERL

Mounting direction Any direction

6. HFHMR External view

HiER W&, REEE

External view

Both faces double layers.
Components are mounted on one
face.

U FAAR ¢ 6m(VDD, VSS, SDA. SCL, RESET, ADDR)
Terminals Six semi-diameter through hole pads.
Bt J\>A1f313 Soldering
Mounting
A 14mmx22.6mm. t=1.0
Dimensions
5= 0.8g
Weight
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7. JRVAAEHEE Connector pin specifications

sHF{14%/For prototype
b ES NS A RZRE AE  Functions
No. Name I/0 Active
1 B - - DC3.3v +5%
(vDD) Power supply
2 GND - - DCOv
(VSS)
3 KA Unused
4 SyINT—4 H L UART S7IL5—4h
(SCL) Serial data Output UART serial data output
5 KFA Unused
6 Jtzwb Reset AN L Jtzwh Reset
(RESET) Input

8. {IHAEME Initial operation
1. BERMGE. T Y-OBERZEEHTRD. CORREIFNAEEZE LR,
After power on, sensor stabilization starts. No gas concentration output is released during this

stabilization period.

2. COEFHEE, 30 BEETHD.

This period is 30 sec constantly.

9. HAt Y-BRENMiRk Gas sensor driving specifications

1. SMB-AQ1(HEMAH A — )88, 2 WBICHRAZARKT 2.
The module is equipped with SMB-AQ1 (Semiconductor gas sensor) and detects gas every 2

seconds.

2. HREH—-DOb—SEEE. /OVABRENT D, HATZ S —OEREEE. EHEing 5.
Sensor heater voltage is applied by PWM. Sensor circuit voltage is continuously applied.
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10. {73 Output

1. ¥EBEMELIC TVOC iBE% ppb & ug/m? TRREDIRIINSINT7IEFTT S,

After the initial operation, TVOC concentration (unit: ppb and ug/m?) is released through specified
connector (serial output).

2. 5393 TVOCEEDESIL. 996ppb. 2150ug/m>* £ TET3.

Maximum TVOC concentration output is 996ppb and 2150ug/m?.

3. B4k 19200bps. 8bit. /\UF(2L. AdvTEYN 1. JO-HERL. 0—3.3vDC. ASCIL. 79747 Hi
Transmitting protocol: 9600bps, 8bit, none parity, stop bits 1, no flow control, 0 to 3.3V DC, ASCII,
Active Hi

4. Teraterm REDIBESY T NeAEL VYL THH% R8T, HimFz N> PRI TREREE 25,

Reverse the output of terminal (SERIAL) with a transistor to see the serial output in Teraterm, etc.

5. HHDNARE 11 N1 b HHHEATICRT,

Output is 11 bytes. A sample output is shown below.
0110A 0488 0200 <~w4— Header

ppb ug/m3
0000 0000
0000 0000
0000 0000
0000 0000
0000 0000
0099 0227
0099 0227
0099 0227
0099 0227
0084 0192
0084 0192
0084 0192

5 Ex) 1234567891011
1,2,34 : JAIEER Result (ppb)

(5) . (Tab)
6,789 : SAIFERR Result (ug/m?)
(10) : (CR)
1)  : (P
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1. BRI Y —8ia04F1E  Mechanical characteristics of gas sensor

NO | IEH Parameter AE. &4 Contents, conditions ##% Criteria
1 | =& IRENBERE 1.3G O —HREHET D5
Vibration Acceleration 1.3G Should satisfy the gas
IREESEDFH 5~500Hz sensor specifications.

Frequency range: 5 to 500Hz
BB175E XtEams|

Condition of changing the sweep:
Logarithmic
=&hsm 3 A (X,Y,2)

Direction of vibration: 3 dimensions (X, Y, Z)
@5 |K5E 40 73

Duration of sweep: 40min
sHBREE 2IRENSE 1 B

Duration: 1hr of each direction

2 | ETEE = 1 mhsEEFE T Y HREHES 55
Drop and Free release from a height of 1m Should satisfy the gas
impact HBFE (R) M8 129U-b sensor specifications.

Floor material: Concrete
sHBRIOEL 3O
Number of drops: 3 times

12. HUR®D;F=EEIE Notes

1.  470uF BLEDEFEI 7 H—%ERF1> (VIN) [CANBIEERARSTUTIEEV. ZZAETR 1 A h' Smsec &
(C 0.250msec EimNEd.,

When the module is used for your mass-production, connect an electrolytic capacitor (more
than 470 uF) to power supply line (VIN)., Rush current of 1A flows for 0.25msec every 5msec.

2. FAEENEBRCIZOIC, [CBLVDFET R BRI AR AT 1)V RUEDRBICENRVESICL
TIZ&L,
Keep any paints, solvents, and silicone bonding agents away from the module to prevent the
malfunction.

3. FEHAHAIY—F HASHTBICLINC, ZEEE) (REEZR(L) PROFZERE TbHNIEEI B
. MHEHMBERNTSTU BRI Ve RS L IHEICE 0T, HEREMEMELELEN D, HANFEEL THEXE)
YELRWBENELZDT. CNSORTREZEH T BT HEFHEIRATS R 2L TVET.

The semiconductor gas sensor changes its electrical resistance when responding to gas such as
cigarette smoke. The control software can be easily designed with the sensor output as it is. This
is called “Absolute value detection method”. The sensor output, however, fluctuates for seasonal

temperature and humidity change, wind velocity, etc. As a result, automatic on/off of the

7
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application device may not operate properly. In order to avoid this problem, we used “Relative
value detection method”.

4. HACH—(FHERICEENARE TOENEI TOTVET DI, COMBETDFS DE(IIERBIARH.
FHCONAMETEEEIRE T,
The gas sensitivity is measured for all the sensors at our factory before the shipment. Since the
variation of this value is very small, it is not necessary for the customer to calibrate the applied
device.

5. HATH-0fFE L. BEOBEEOENFEERIIET. UKDOEHAO—FEELTRIGLET) £OT, &F
B (SRR EER EHIECRV R T oz o TIZEL, Fos HA BRDRITEDFEZZIIT.
SH—IRBEOBEZENHOEI DT, TEIRD—ESGF T CORIEZITOT RS,

Semiconductor gas sensors are influenced by ambient temperature and humidity change. Water
vapor is considered as a kind of gas. Therefore, use the module where temperature and humidity
do not change rapidly. They also change day by day. This will also influence the sensor resistance.
Use the module under the smallest change in temperature and humidity. Recommendable
operating temperature is 0 to 40C.

6. HATY—(d ZERHOEEEED F2R AMKRHEI CEIRESE TEEREROTVE T, 20, BT ASED
TSN ABERUCESUIDEIEH AREMNFD L, B AN —RFCEERARRETIRD, A B —0HTED
[FRITRDFT DT, HAC A —NBEEH AZIREMNIRNT T2 o BEAXEEL. 5,000ppm BT TH
FEVLET,

Gas sensor is stabilized with oxygen molecules adsorbed on the sensing element surface. In case
the sensor is exposed in high concentration gas or is directly hit by gas, the surface will
temporarily lack of oxygen. This may cause the module to be defective. Maximum allowable gas

concentration is 5,000ppm in general.

7. HAO—(E BREHR (—BERER. KR XIORE) (RIS DEDONHNET .
The gas sensors are sensitive to reducing gases including non-odor gases such as carbon
monoxide, hydrogen, methane, etc.

8. HENATIY—(F SNIHANMATI D5ER CIERINDE . B AAKREICSIBRN ARSI, A
BEDHAUDBIDFET , COLIMRRITRDE. TR —(FHERFHIIREDEHAD T, SESZE,
If the semiconductor gas sensor is used in the presence of silicone compounds, the silicone
membrane forms on the sensing material surface, resulting in sensitivity deterioration. In the
worst case, the sensor never returns to the original characteristics.

9. HATYH-OFFE L. SEEREIN 3L, —FICRENNSIRD, T —IBHUEHE FURREICIRDE T,
Long time storage without power supply to the sensor may cause the sensitivity and sensor
resistance to lower temporarily.

10. AREH OB AEHMAELIETET . B ABPDZE(ICEEND, BEEDREICIRDFIDT, SFRIZEN,
If dew condensation occurs many times on the sensing element, its materials is deformed,
causing the sensor to be defective.
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11. REHESEEAADSTERCHEATIL. R ([CHAREFRTIMECRSERICHDET .
TVOC concentration output tends to gradually become lower sensitive in high concentration gas
over long time operation.

13. @EHRE Quality assurance
AEGE AR -T2 1)U TOEAG R, 7 FRFERFI200DET 3.
This product shall keep the basic performance as a gas sensor module for a period of 7 years.
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