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2. ER/ Application

AMHEEIL. T 774 TR¥EXEE & Y . Samsung Electronics BEANIAT 5. HREHE D 2—)L[A01020 (PHF)
-SP3S] IZRIL T, ZOEHREEDHHELDTH S,

This specification shall be applied to the Gas Sensor Module to be supplied to Samsung Electronics.

3. Bt RBELIUEESH Parts description , Model No. and Place of production

e ; HREHED2—IL
Ttem Gas Sensor Module
LS ; A01020 (PbF) -SP3S
Model No.
[REE : =F:N
Country of origin Japan
SETISE ITOT7A TAMK S EERINAZAT
Factory name FiS Inc, Production Technology Center
{EFR : T664-0831 EERMFMATLFT3-117-1
Place of production 3-117-1 Kitaitami , Itami, Hyogo 664-0831

4, HERERATENE/ Absolute Maximum Ratings

I5H s BKERS w%E
%
B 5:210mW iy —5 —HRE
E—5—HHBES 2o FIE—S—HAED
. Py it H Heater power consumption
Heater power consumption .
210mW(pin 1-3)
E—% &l VH 5.0VDC4%
Heater voltage
ERREE Ve A 5.5VDC
Circuit voltage Max 5.5VDC
EHE RL zT= P s <10mW
Load resistance Variable $%Ps=(Vs-1/2) 2/Rs
R . 0~40°C RBRECL
Operating temperature range op 0 t040 C Condensation must be avoided.
R REERH Tst 0~60°C HhEEEC L
Storage temperature range 0 to60 C Condensation must be avoided.
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5. ARtV HBITE {4/ Gas sensor measurement conditions
I5H &% wE
Parameter Conditions Remarks |
BIEREE 5
Temperature and 20+2°C. 65+5%
humidity
‘ EHTT—
Al E AR clean air
Test gas K% 10ppm GEE 1% ZFR/NTUAHR)

10ppm of hydrogen (N2 balanced 1% Hydrogen)

DC EFEf) DC operation

Mg
VC=5.0V+0.10V

VH
meaEmEy | Voo 0VEO0V. R Rs Fis HRIBESMH
RL=10KQ+1% 4
Standard circuit 3 2 FiS test conditions
A
RL[= VR
(_) v E:I VI
HERADEE BEFRRS (FR) TA8EMELUE
Pre-heating time More than 48hours at room temperature in clean air.
6. HARAEHHHE /Gas sensitivity characteristics
SP3S-AQ2-01 45  SP3S-AQ2-01 characteristics
No I5H Hite) & #E
) Parameter Symbol Specifications Remarks
KRR OIS
1 ) %jt;gp *.&M_ Rs (air) 5k~20kQ
Sensor resistance in clean
IKRRE ( ppm) o
2 KRR Bs {H> 10ppm 0.30£0.15 20°C. 65%
Sensitivity to He Rs (air)
g ERaE U]
3 E—42—HEER Is 42mA (FuiME) VH=5.0VDC
Heater current 42mA(Typical value)
— A3 —iBiE =]
4 E—4—iEinfE RH S6OLEY =R
Heater resistance At room temperature

FEEE1) LREIHEE. [5. FHERESRE] (ZES<

Note'1)  The above characteristics are specified using the Gas sensor measurement conditions shown in section.

FEL2) L AHERIE Rs) (FTISHAROETH Y . REOERAFICIIEARSES (RE - 2 - Fh -

[UELEE) [TEYER D,

Note-2) The above-specified sensor resistance (Rs) is the value at FiS factory at the time of out-going inspection. This value

can be changed depending on the ambient conditions at the actual usage (tempareture , humidity , atmospheric

pressure , etc)
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7. EY a1—)UEHR/Module specifications

I5H ES Hig
Parameter Contents Conditions
ALY SP3S-AQ2-01
Gas sensor
FREEE 0~40°C 95%R.H. LI'F
{ERIRESY Operating temperature and humidity 010 40°C , lower than 95%R.H.
Usage condition RERTE 0~60°C 95%R.H. LATF
Storage temperature and humidity 0t060°C , lower than 95%R.H.
. 1. ABEE  power supply 5V+0.1VDC
- *7 gcﬁﬂjcjiﬂﬂlﬁ/i (CN1 ) 2. jJX‘t YA sensor output 0~5VDC
nneer 3. COM GND

FRED  BEREABADOVILI THAN, EEARVRIT3IE (@ - SMAN250-036) &9 5,
Notel)  Four terminal holes are printed on the PCB . But the actual used has only three terminals (Model :
SMAW250-03G)

8. I %27 0O—/Production process flow
1) AR YBERER] (SP3S-AG2-01)  Gas sensor (SP3S-AQ2-01) selection
2) EiRAssy (FHIIEAT ) —FREHEMAT H) PCBassembly (Solder shall be Pb free)
3) Ow hHIF Printing lot. No.
4) ERHE Separating PCB
5 EDa1—ILEE  Module inspection
6) SERRE Appearance inspection
7 Ha Packing
8) HIf Shipping

9. ELa1—)LEEFR/ Module assembly specifications
LITO&EE%E#I-4 &, Assembled module shall satisfy below.

- BEBGRIET ) > FEARDOEFRDMEICHEEITIBEASNTINSZ &,
All the parts shall be mounted at the correct position on the PCB.
- EEICHWAFAIK D) —FH] &5, (&F : TELE N05E)
The solder to be used for the assembly shall be Pb Free (No.M705E manufactured by Senjukinzoku)
- BEBROERMSDZFEIL 10.5mmA T THHZ &,
Distance between the PCB surface and the lowest edge of the component shall be smaller than 0.5mm.
) R EROEERDHF - ) — FEORS(X NBmmA T &5 &, =1L, AREHIE 15

mml Rl &9 B
The length of terminals and lead wires from the back face of the PCB shall be shorter than 3mm except the gas
sensor. For the gas sensor , the length shall be shorter than 5mm.

- TV MERRAND TS5 v I A LMY 2R S EMREADERE - HHHESENEN &,

Flux treatment for the PCB shall have no electronic and mechanical influence on any components mounted on PCB.

10. £ 1—)UBREHR/Module inspection specifications
ERNEERDOED 12—V %2, ZRAREREZRAVTHEIBRET S,

The separated module shall be electrically inspected with a specially designed inspection tool

BEIEE ER S
| . Check poi
HRt Y0 Ee—4—EHlE B L TLVRNS &

Gas sensor heater The heater wire shall not be broken.
HRE A OHENEE 1 (EEE E—%—BEZEMLIEE, 45VLUTIZGESIE,

Output inspection 1(Upper limit) 4.5V when heater voltage is applied.
AR HOHEIEE2 (TR E—42—BEZEMLIEF. 0.5V LIEIZHS I L,

Output inspection 2(lower limit) 0.5V when heater voltage is applied.

5
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1. AR ORI K VESHIFRE / Mechanical and electrical strength of gas sensor

No I5H RE. & Hig
) Parameter Conditions Specifications
5 SRR .
1 o RBE | #vyTen—zosmmmE 204N (kef) BLE
base-housing Pulling the housing from plastic base vertically More than 29.4N(3kgf)
connection
RENNMEREE :1.36G
Acceleration
IRENHEGE : 5~500Hz
Frequency range
_ e Clap : XBUEs| 6. IR HHFEEEET 5%
2 =& Condition of changing the sweep Logarithmic Should satisfy the specifications
Vibration E@]ﬁﬁl—] -3 7‘j_|'l‘:l_,| (X, Y, ) shown in 6. Gas sensitivity
Direction of vibration 3dimensions(X,Y,Z) characteristics.
75 B : 40 53
Duration of sweep 40minute
SERESA : BIRENA M 6 B
Duration 6hr of each direction
B 1TmhLEEET
- Natural drop from the height of 1m 6. IRt YA BRI HF
3 ETEE HFE R) M8 a9 1—+ Should satisfy the specifications
Drop and impact Floor material Concrete shown in 6. Gas sensitivity
EHRER[DI%K - 3\ characteristics.
Number of drops 3(13111‘66) times
JIS C 0050 (1997) 4.7 Ak2(2% (B2 668, 6N (Tkef) LLE
e THHERETL. 4. 7. 4 ERBIESE- T, | ATR= 00 s
WY AL Standard :JISCO050(19974.7.2 More than 68 6N(7kgd
4 So}dem'lg {BL. WY Tl BEHERAL. WY fHTEE BN ERE T
specifications | ffj%& 2~3 ¥ &T B, Good fluidity should be kept
Soldering iron : Trowel point B for easy soldering.
Soldering times : 2 to 3seconds
FEEMEMIRT 2BNDHLEFREERER
5 HERRIERE E DRIz, B 500V DEEEMZ =B 5MQLIE
Insulation BIEMEZTAET 5. More than 5MQ
resistance DC 500V is applied between the live parts and o >
non-live metallic parts.
FEMEMZT DBNDHLFERENERE | ip@gmiasiec SN &
THEEEE | ARE DRI, ACI000VDEEZ 1 2MMNAT: | BhE7 : ImA T
6 Dielectric strength BrOIERMREZRIET B, Dielectric breakdown sh.ould not
1000V AC is applied for 1 minute between the live Occur (leak current : less than
parts and non-live metallic parts. 1mA).
WEAE=100pF
Discharge capacitance: 100pF
WEEH=1.5k Q
Dischar; istance: 1.5Kohm. o
saTETHE ﬁ&';::s'%lfg: 318515\/ c¢: LoRolmS 6. TR M EHRET 5F
7 Electrostatic Discharge voltage: 3000V Should satisly the Vjtr;edﬁﬂaﬁons
Durability NV AEIIE=ABEEE A TE 3 BEINE characteristics.
Numbers of pulses applied: 3 times each for normal
and reverse polarities
BA 23—/ \)LEEEE 7
Discharge interval: 1 second




#8 A 1L ¥ BE SPECIFICATIONS FIS zo7 xzxpmait

@ﬁ:% Item ; HRE VHYE :) a1 —)L Gas Sensor Module 1i*§§§% Specification No.
BLEME Model No;  A01020(PbF)—SP3S S-1206-01

12. HERBHEZE/ Certificate of outgoing inspection
HEIOy MEICHEREREE 2 HMTT 5,

Certificate of outgoing shall be attached every shipment.

13. {RFE/Guarantee
EREROBIRIZ DV TIL, MHtHED L, FONREBREMAT HLLBIC BEBIWEAMKZELLHLD
&Y%
When the damage occurs during the transportation and/or when the defective module is found, both parties shall enter an immediate
and FiS shall supply customer with the substitute modules, and take a temporally and permanent countermeasures.
FRAIZOVWTIE, WHHEED L, EONREBEREMATHE LI, BERWEAREZHELSLDET S,
L. BURDIBEIRIZ K HBHEIZDLINTIE, SRR Y TIEARLY,
This guarantee shall not cover any damage to the module resulting from abuse and misses , including but not limited to the failure to
use this products for its normal purposes or in accordance with FiS instructions on the proper use and maintenance of FiS products.
ZTOfth, HHRARICERLGENE LGS, BitHEOL, RET D,

In case the specification should be changed, the final specifications shall be decided upon the consultation of both parties.

14. {EHREDHURL V/Handing of the specification

AHFEIL, Samsung Electoronics B E T 77 4 TAKKSHOEER TR s b,
This specification shall be agreed by Samsung Electoronics and FiS.

KEFREICRRE SN TUVELRABROEELIE LI5EE. mtihEo LT 5,
The contents which are not described in this specification shall be discussed and decided by both the parties.

AMHREX (T, AMEREO—FIE. HFOESEELIC. F=FIHRLEWNI LET S,
This specification, all or partially shall not be disclosed to the third party without agreement of the other party.

15. {FHZEI8/Supplement

1) REEH

Storage conditions

Y ERET HEEE. LY AOBFEERITH-0H. UTOFHZTRELTTELY,
(REHPRIZ. RAMIC1IFLELED)

In order to avoid any possible influence during the storage period , the following storage conditions are recommended. (The
storage time is usually fixed as “one year”.)

- fEERIRREILE T TT LN,
Avoid condensation.

- HXRSRYEREREDFALEERTHEK[TRE L., BRERIETERINGVELSITL TS,
Store the products under as clean environment as possible as room temperature and humidity. Avoid any pollution due to
organic solvents, etc.

- FRLGVGEE. £V ORaRZMIHES. TOFEORETHRELTTFSILY,
Keep in the sealed plastic package supplied from FiS.

- BUEKBRVCIERAR, ERBAREOSREAR (100ppnll) THERESHALGVESITLTTEL,
Keep away from high concentration ( more than 100ppm) of Hydrogen sulfide , chlorine, sulfurous acid, etc.

- BUHDBEFEIINRA L FFEEIONRET HEDE, BENGENTLLESN,
Do not put near the module the materials releasing the painting vapors, etc.

s YMEFETY) AULEYEREFERLEY .. ENGELTTSLY,

Do not put and/or use silicon compounds near the module.




#8 A 1L ¥ BE SPECIFICATIONS FIS zo7 xzxpnait

ﬁﬁ:% Item ; 73“;( o€ :) a1 —)L Gas Sensor Module 1i*§§§% Specification No.
BLEMAE Model No;  A01020(PbF)—SP3S S-1206-01

2) H Rt 2 HEIF/ Sensor marking
Y RELREREEUTOLE ST YNNI U TAHFT S, (FIFBEDIEEIELL)
The model name and production lot number are printed as below (  No direction of marking position ):

f5)  Example FIS w
FiS — £tt% company name QS-01 N
QS —01 « v "j'l:ﬁ:l% sensor model No. 12510
12 5 10 — 850y FES  production lot number —~ g~ —2
T (identification mark)

ﬂiﬁt/ 1) 7)[/%% production serial number : 01~99
B5ER production month :  1~9 &1,10,11,12 B (from JantoDec) — 1to 9,X,Y,Z
BLELE production year : BHED T _HT 20d  digit of year (e.g12:2012)

*  FEOENFHRE. EEOMREELHY ET
The above-mentioned print specification has the possibility to be changed.

3) Eoa—) [JEH?/ Module marking

HEFRSIE. BEXFTEANL, FIFMEDEEFTLZVEDET S,
The production lot number is printed by black and marking position is not specified.

HRE A
1) Example Gas sensor
Z E E - ﬂiﬁ (m SV 2= production lot number

T

&0 FES production serial number :  01~99
ﬂiﬁﬁ production month : A~L (1 A~12 A fromJantoDec)
ﬂiﬁﬂz production year : EEG)T—*{? 1st digit ofyear (e.g.2:2012)

4) F DEMREE./ Application guideline
- EHERREHEF O TIHERATELY,
Keep the rated circuit conditions.
- (REERREHFEANTHERALTTELY,
Keep the specified operating/storage temperature and humidity.
- BT, IRE). EEEEHTTTSUN,
Avoid drop, vibration, and shock.
- Y ORBORERENG EOFESIL. ZROFBNHNEN EEHEELTTILY,
Be sure the ambient atmosphere is not polluted when the module is bum-in or adjusted in the sensitivity.
- EUYOREMITIZY. Ay FLEZY LBWTTEL,
Do not bend or cut the sensor leads.
- BEBRICTE U YREZRELGVLTT S,
Do not clean the sensor surface with organic solvent.
- —RMICIRETOHRBEICBVT, SM2—HR RTL— ZILa—IGEELHERT HHEEND
YEFH. ZORE A o10mELEREL . Bt Y3 vy TARREMNFLEVTTEL, Ff-,
WeEMMFBFREIFIFOLINIC L TTELY,

In general, gas sensitivity inspection may be executed during the production process by using gas lighters, sprays, or
alcohol vapors. In this case, such gas shall be used more than 10cm away from the sensor and shall not be directly
applied to the sensor head. The applied times shall be within 3seconds.

s U EVICHESRNELENE ST, BIRLNTEE LTS,
Please note handling so that static electricity should not hit the sensor pin.
8
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