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ABSTRACT

to control the Car to berun  to source smoke or gas using the
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#1519% 2.2 AF30 Response Characteristic

Objects Olfaction AF30 Remarks
Level Response
(Sensuousness) | Sensitivity Speed

1. Cigurette smoke Strong Very High Quick 5 pieces
2. Cosmetics Strong Very high Quick Colgne 1 puff
3. Fried meat Med/Strong High Quick 300 gms.
4. Fried onion Strong High Quick 3 pcs.
5. Fried green Medium Medium Slow 5 pcs.
pepper
6. Coffee Weak Low . 5 cups.
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Ambient humidity dependency

Temperature 25 C
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E \\
s, A 4]
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2.3.2.4 WA WMTUNANOLIDE AF30
P o ' £y v o g <
11ngali 2.1 Fudnuuzmsdesssslumsnageumslseuvesiunmsumweiuag
Tugii 2.12 dluswesnsmmsaeuausslunsulfoumlaswsduil Ouput laslderme
yIgnituauvesyrdidludmBeudou duna  srdungimssaivasids lidms
as10tunTuyys 1w dinmseduilszainm 0.9 Volts— sdillelinduyws (1fSsusunany
Wy 200 ppm) 1WwezaussRu Ourput 1815z 4 Volts
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31I%1 2.11 2993 T0U AF30 31/#1 2.12 Response Characteristic
c; a' & o ¥ ey o
nagli2n o dluseildmeasudusisuiiudemswaneaudd lunmsi
£
ldauasde i
A13519% 2.3 Woulyn13i 19U Gas Sensor AF series
Paraneter kadngs
Operating Temperature -10°C ~55°C
Storage Tempe.ature -30°C ~85°C
Load Resistor R, Variable
Rated Sensor power consumption P ¢ P <15mW
Rated Working Voltage of Circuit V - DC or AC 5V(Max 12V)
Rated Working Voltage of Heater DC or AC 5V 02V
VCZ ¢ R

R :Sensor Resistance

[ e
2

(Rs +R,)
uazna1s i 2.4 dumsuaasdauilseneuvesnduymi (Cigarette smoke) 1A

nlsouifisueanuniuglvesaruhlunmsaiieia
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Putrid smells Concentration in AF30 Test
test Sensitivity Condition
Ingredicats } Forrula (Rg/Ra)

A cigarette is bunt in 30 m

Carbon monoside CO 1.0 ppm. 1.8 10 ppm.

Acetoaldehyde Ch,CHO 0.5 4.5 10 ppm.

Ammonia NH, 03 2:5 10 ppm.

Formaldchyde HCHO 0.2 %2 10 ppm.

Acetone (CH; 60 0.07 10.5 10 ppm.

Acetic acid CH, COOH 0.07 6.8 10 ppm.

Nicotine £ 1N 0.07 18.0 10 ppm.

Toluene Chrtrety 0.05 8.3 10 ppm.

Pyriding C,H,N 0.02 9.3 10 ppm.

Rg/Ra = (Resistance valu¢ in gas)/(Resistance Value in clean air)

2.4 dnvalasafiaveausm e’

uﬁﬁﬁuwa%’gﬂﬂ%aﬁummﬂ asfedniiindy. (N-Type) Halsznoude

fynoenlad (Tin— Oxide : S,0,)
A J § = a " o aaa a 3
wmntudieininufadn 1y (Combustible gases) Wwwihilgnsen ety lalasiou

& ~ wa ' o site
Fezligauauianeamanuiima Wi (Conductivity)

c:‘ & o o M 4 o
AsuauNouen lad Jimu 4a4 uazseu q Fumsnwningliasannuisudouseusgieih

Y Sq ¥ o @ ¥ g d,{ [ a
wihi lufauas legniunazszme 1850 unaz fuifunsaannvesgunginieusnuay

{ 4 ot 0 2 2 v oo w
ausunszifinasemsi niheesduasedani degilin 2.13
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1919 3.1 urmeguautaveslu Insaeu Insamesudaziues luaszga MCS - 51
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WuTalsunsu Pudoya imiines fila

8052AH 8k*8 ROM 256%8 RAM 3*16-Bit 6
8051AH 4k*8 ROM 128*8 RAM 2*16-Bit 5
8051 4k*8 ROM 128*8 RAM 2*16-Bit 5
8032AH 1aist 256%8 RAM 3*16-Bit 6
8031AH 1aifi 128*8 RAM 2*16-Bit 5
8031 aidl 128*8 RAM 2*16-Bit 5
8751H 4k*$ EPROM 128*8 RAM 2*16-Bit 5
8751H-12 4k*3 EPROM 128*8 RAM 2+16-Bit 5
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TWsunsumuguasyhauy

ORG 0000H
MOV PG #0Friz
MOV  P2#000H

START: MOV AP0

SENSOR2:

ANL A #00FH
CLR £
SUBB A_#00FH

. SPART

MOV A,PO

ANL A#07TH

CINE A,#03H,SENSOR2
ACALL FORW

AJMP START

MOV  A,PO

ANL A#01H

CINE A#00H,SENSORI
ACALL RIGHT

AJMP START

SENSORI1: MOV AP0

ANL AH#02H
CINE A#00H,START
ACALL LEFT

AJMP START



LEFT: MOV RI#00H
MOV DPTR#TURNLEFT
LE2: MOV ARl
MOVC A,@A+DPTR
MOV P2,A
ACALL LOOP4
INC RI
MOV AP0
ANL A#04H
CINE A #04HRRR
MOV AP0
ANL A#03H
CINE A #O3H,III
ACALL START
III: CJNE R1#08H,LE2
MOV AP0
ANL A#05H
CINE A#05HJO
MOV R1400H
MOV DPTRATURNLEFT
LEF2: MOV ARl
MOVC A,@A+DPTR
MOV P2.A
ACALL LOOP4
INC RI
MOV AP0
ANL A #04H
CINE AH#04H,RRR
CINE R1,#08H,LEF2
SIMP OK



OK: MOV AP0
ANL A #04H
CINE A #04H,BEE
SIMP LEFT

JO: MOV AP0
ANL A #02H
CINE A#02H,OK
AJMP START

BEE: MOV AP0
ANL A #08H
CINE A#08H,LLL
SIMP RRR

LLL: MOV AP0
ANL A #08H
CINE A #00HRRR
MOV RS5#4FH ; DELAY 10SEC
ACALL STRA
SIMP LLL

EEE: MOV AP0
ANL A#010H
CINE A#O00H.LLL
ACALL STRAIGHT
SIMP EEE

RRR: MOV RIL#00H



LE21:

RS:

QQ:

HHH:

MOV DPTR#TURNLEFT
MOV ARI

MOVC A,@A+DPTR
MOV P2,A
ACALL LOOP2

INC RI

MOV AP0

ANL A#03H
CINE A#03H,RS
AJMP START

MOV AP0

ANL A #02H
CINE A#02H,0Q
SIMP HHH

MOV AP0

ANL A #02H
CINE A#02ILY
AIMP KKK

: MOV AP0

ANL A#08H
CINE A#08H,LLL
CINE RI1,#08H,LE2]
MOV AP0

ANL A#04H
CINE A#00H,0K
MOV A,PO

ANL A#03H
CINE A#03H,LLL
RET



RIGHT: MOV R1#00H
MOV DPTR #TURNRIGHT
RI: MOV ARIL
MOVC A,@A+DPTR
MOV P2,A
ACALL LOOP4
INC RI
MOV AP0
ANL A#04H
CINE A #04H,KKK
CINE R1,#08H,RIl
JIJ: MOV AP0
ANL A #04H
CINE A,#04H KKK
RET

KKK: MOV RI#O0H
MOV DPTR#TURNRIGHT
BBB: MOV A,R1
MOVC A,@A+DPTR
MOV P2.A
ACALL LOOP2
INC Rl
MOV AP0
ANL A#OIH
CINE AH#O0IH,GG
SIMP ABC
GG: MOV AP0
ANL A#OIH
CINE A#OIH,TTT



ABC: AJMP RRR

TTT: MOV A,PO
ANL A #08H
CINE A#08H,BOO
CINE R1,#08H,BBB
SIMP BOO

BO: MOV AP0
ANL A #010H
CINE A,#00H,BOO
ACALL STRAIGHT
SIMP BO

BOO: MOV AP0
ANL A#08H
CINE A#00H,1JJ
MOV R6#4FB  ;DFLAY 10SEC
ACALL STRAIG
RET

BBACK: MOV RI,#00H
MOV DPTR#BACK
YAMA: MOV ARI
MOVC A,@A+DPTR
MOV P2,A
ACALL LOOP5
INC RI
CINE RL#08H,Y AMA
MOV A,P0
ANL A#08H



CINE A#08H,BBACK
RET

STRAICHT: [.CV DL#00H

STi2:

ASS:

MOV DPTR#FORWARD
MOV ARl

MOVC A,@A+DPTR
MOV P2A
ACALL LOOP

INC RI1

MOV A,PO

ANL A #020H
CINE A,#00H,ASS
ACALL BBACK
CINE R1,#08H,STI12
RET

FORW: MOV R1,#00H

MANU:

OP:
VB:
STRA:

MOV DPTR#FORWARD
MOV ARl

MOVC A,@A+DPTR
MOV P2,A

ACALL LOOP2

INC Rl

CINE R1,#08H,MANU
RET

AJMP EEE
AJMP LLL
MOV R1,#00H



OFF:

ROCK:

STU:

LIVER:

STRAIG:

000:

MOV DPTR,#ORWARD
MOV AJRI
MOVC A,@A+DPTR
MOV P2A
ACALL LOOPS
INC RI1

MOV AP0

ANL A#010H
CINE A#010H,0P
MOV AP0

ANL A#O8H
CINE A#00H,VB
DINZ R5,STU
MOV AP0

ANL A#O8H
CINE A#00H,VB
ACAI L STRAIGHT
SIMP ROCK

CINE R1,#08H,0OFF
MOV APO

ANL A#O8H
CINE A#08H,STRA
RET

AJMP BO

: AIMP 11J

MOV RI,#00H
MOV DPTR#FORWARD
MOV ARI1

MOVC A,@A+DPTR



POP:

MOV P2A
ACALL LOOP8
INC Rl

MOV AP0

ANL A,#010H
CINE A,#010H,LIVER
MOV AP0

ANL A#08H
CINE A #00H,WE
DINZ R6,JKL
MOV AP0

ANL A#O08H
CINE A#00H,WE
ACALL STRAIGHT
SIMP POP

JKL: CJNE RIL,#08H,000

LOOP:
DELAY:
LOOPI:

LOOP2:

MOV A,PY

ANL A#O8H

CINE A#08H,STRAIG
MOV AP0

ANL A #010H

CINE A#00H,STRAIG

RET

MOV R2,#02AH
MOV R3#0FFH
DJINZ R3,LOOPI
DINZ R2,DELAY
RET

MOV R2#0AFH



DELAY1: MOV R3#0FFH
LOOP3: DINZ R3,LOOP3
MOV R4,0FTH
DELAYZ: DINZ R4,DELAY2
DINZ R2,DELAY1
RET

LOOP4: MOV R2#0AFH
DELAY3: MOV R3#0FFH
LOOP5: DINZ R3,LOOPS
DINZ R2,DELAY3
RET

LOOP6: MOV. R2#0FFH

DELAY4: MOV R3#0FFH

LOOP7: DINZ R3,LOOP7
CIMZ R2,DeLAY4

LOOP8: MOV R2#0CFH
DELAYS: MOV R3,#0FFH
LOOP9: DINZ R3,LOOP9
DINZ R2,DELAYS
RET

FORWARD: DB 81H,0C3H,42H,66H,24H,03CH,18H,99H
TURNLEFT: DB 88H,0CCH,44H,66H,22H,33H,11H,99H
TURNRIGHT: DB 11H,33H,22H,66H,44H,0CCH,88H,99H

BACK: DB 99H,18H,03CH,24H,66H,42H,0C3H,81H

END
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LM139,A
LM239,A - LM339,A

LOW POWER QUAD VOLTAGE COMPARATOPRS

B WIDE SINGLE SUPPLY VOLTAGE RANGE
OR DUAL SUPPLIES FOR ALL DEVICES :
+2V TO +36V OR 21V TO =18V

VERY LOW SUPPLY CURRENT {1.1mA}
INDEPENDENT CF SUPPLY VOLTAGE
(1.4m\¥/comparator at +5¥)

LOW INPUT BIAS CURRENT :26nA TYP
LOW INPUT OFFSET CURRENT : +5nA TYP
LOW INPUT OFFSET VOLTAGE « :1mY TYP

INPUT COMMON-MODE VOLTAGE RANGE
INCLUDES GROUND

LOW QUTPUT SATURATION VOLTAGE :
250mY TYP: {lo =4mA}

DIFFERENTIAL INPUT YOLTAGE RANGE
EQUAL TO THE SUPPLY VOLTAGE

TTL, DTL, ECL. MOS. CMOS COMPATIBLE
OUTPUTS

DESCRIPTION

These devices consist of four independent preci-
sion voltage comparators with an offset voltage
specifications as low as 2mV max for LIM332A.
LM2394 and LM139A All thesz compardlers
vere designed specifically to operate from a sin-
gle power supply aver a wide range of voltages.
Operation from split power supplies is also possi-
bie.

These comparatois also have a unique character-
istic in that the input common-mode voltage range
includes ground even though operated flom a sin-
gle power supply voltage.

PIN CONNECTIONS itop view}

N
DiP14
iPlastic Fackage)

A

S04
i Plastic Micropackage)

b

p
TSSOP14
{Thin Shrink Small Outline Package!

ORDEPR. CODE
Part Temperature | Package
Number Rauge o T4 P
LET139.A -55 C,+125 C . . .
LK239.A -40 C. +105 C - - .
LE1338 A 0C. +70 C . . o
Example : LE1139AN

N = Dual in Line Pac e(Disz_ £
D = Small Quting Pa (SQ) - aiso avaliabb in Tape & Real (OT)
Pz‘g’gxeglzr':r‘r%&mﬂm ine Package (TSSOP) - only avaitable in Tape

Nowmvroag nputl < {34
frv e mpat 2

Nomansrone npul 2

NS
Uatput 2 C i - :] T4 Cutput 3
Craputl 2 E SHEI ERLRUTITE]
\."l" A q ; J 12 \; o
necdne nputl E l\/ ‘ //.}, D L Noganvontmyg oiput 4

N

b

NS Lj %

frve e mpat 4
A0

Non-mwertime nput 3

Invenmge nput 3

January 2002




LM 139,A-LM239,A-LM339,A

SCHEMATIC DIAGRAM (1/4 LM139)

l

Non-inverting
Input

Inverting
Input D

5

f . o I A/

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee  |Supply voltage +18 or 36 Vv
Vig Differential Input Voltage +36 \'4

Vi {iput Voliane -U.070 +38 v
OQutput Short-circuit to Ground - note ¥ Infinite
Power Dissipation 2 DiP14 1500
Pq S014 830 mV/
TSSOP14 710
Talg  |Storage Temperature Range -85 to +150 °C
i Junction Temperaiure +150 C
1: ?nggrpkgm grf%mm the out debdvﬁcc;‘@ cause excassive heating and aventual destruction. The maximum output curment is appraximately 20mA
2 Pdis caloulatod Wit Tymy = +25°C, T =+150°C an Ryyq = istrc:w '%Ps'.gli package
= 175°CAW for TSSOP 34 package
OPERATING CONDITIONS (Tg, = 25C)
Symbol Parameter Value Unit
210 32
Vee  |Supply Voltage oo 2le
Vicm  JCommen Kode input Voltage Range 0to (Ve - 1.5)
Operating Free-air Temperature Range {M139. LM13GA -55, +125
Toper LM239, LM239A 40, +105 C
LM339, LM33%A 0. +70
2410 &7




LM139.A-LM239,A-LM339 A

ELECTRICAL CHARACTERISTICS
Vee' = +5V, Vo= GND, Tymy = +25°C (unless otherwise specified)

Symbol

Parameter

LM139A - LM239A
LM33%A

LM130- LM239
LM339

Min.

Typ.

Max.

Min | Typ.

Max.

Unrit

Input Offset Valtage - note V)
Tomp =+25°C

Tmin < Tamb £ Trmax

(a3}

mV

Input Offset Current
Tamp=+25C

Tmiﬂ = Tz')mb - Tmax

25
100

Input Bias Cumrent {I* or ') - note 2}
Taps = +25:0

Tonin = Tamb < Trnax

10¢
300

nA

Large Signat Voltage Gain
Voo = 15V. R = 15k V, = 1V to 11V

VimV

Supply Current (all comparators)
Vee = +5V. no load
Ve =+30V, no load

TRy
)

25

—
O —

mA

input Common klode Voltage Range - note 3/
Vg =30V
Tatp)= 435.€
Tmin = Tamb < Trmax

Vet <15
VCC“ —2

Ve 215
v R'§2

Vi

Differential input Voltage -note 4

Vee

+

Vee

v

Low Level Qutput Voltage
Vig = -1V, lgi = 4mA
Ll 25
Tomin < Temb < Trnax

400
700

250

High Level Output Current {V;; = 1V}
Ve = Vg =30V
Tamp =+25°C
Tmin =< Tamb = Tmax

0.1

0.1

Isink

Output Sink Curtrent
Vig= 1V. V= 15V

16

mA

tre

Response Time - note =
Ry = 5.1k connected to Vec*

1.3

us

trel

Large Signal Response Time

Ry = 5.1k connected to Viec©. e = TTL.

Viror, = +1.4v

300

300

ns

hd W N

&5¢

The direction of the input

Posistive excursions of input vd may exceed the power
wmﬁr will provide apgope%gab. Thae low input

age st

leval. As ast’rmomer'mkagsm
4 atemt:gtnrgmtbelessman-o. V {or

At cutput switch point, Vi, =1.4V, Rg = 0 with V.* from 5V to 30V, and over the full comman-mode ranga {0V to Vs * -1.5V).
cument is out of the IC dueto the PNP input stage. This cument is sssentially constant independent of the state of the
outpt, so na loading charge exists on the mference of input lines.

The input common-mode voliage of either input si%nai volfage should not be aliowad to.
common-mode voltage range 15 Vo' -1.5V, but ether or both nputs cango fo +30V w

Tha response time specified is fora 100mV input step with 5mV overdrive. Fer larger overdrive signals 300ns can be obtained

8&%2\/ more than 0.3V. The upper end of the

ains within the common-mode range. the
0.3V beliow the negative power supply. if
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LM139,A-LM239,A-LM339,A

SUPPLY CURRENT versus SUPPLYVOLTAGE

INPUT CURRENT versus SUPPLY VOLTAGE

e
1 8
2 i g aln »ls'cﬂ _r\_q =QV
|,:: 0.8 f—we= _—-_Ym;= I g 60 _Ri:109£‘) Famb =55
S g s ] = Toan=l1 C
@ + i}
5 LI = t0C F 40 Tams=+25 C
g 0.4 o ! 8 — L
ELJ : T,m,:o'IZSC ,5 20
S 02 o & I Tap=+25C B .
l“’° s I f ] Tau = +70°C
J 10 20 30 40 ] 10 20 30 40
SUPPLY VOLTAGE (V3 SUPPLY VOLTAGE iV}
OUTPUT SATURATION VOLTAGE versus RESPONSE TIME FOR VAROIOUS INPUT
OUTPUT CURRENT OVERDRIVES - NEGATIVE TRANSITION
a0 1 5
= i l()uto}gmlg'mlf S s ; Inputoverdrive :5Smy T T T ]
o & /i et ] ™
.10 B LF wi@ e 5| 20mv < g
o = +125° / g 'n , I
= Tar = +125°C = A —— <
> 4 s 9} Z 1+ 100mv -~
S A A Tyri= 55C P A g.r %
5 102 AR AT | T Foi ¢
= P/f'/ Tams= +25'C RS 138 Tart= $25°C |
3 o A !l% T 1
102 107 1090 10! 192 s T,ME'MS., r
QUTPUT SINK CURRENT {mAi
)
RESPONSE TIME FOR VARIOUS INPUT
OVERDRIVES - POSITIVE TRANSITION
= 51 g Input overdrive - 100mV
= I
l: § s f S5mvy }
o C AN i
] S 1 / IZOmV |
S ! RV | B
e S Q 1 il
= t —
£ 350 [ e )
g A | Je]
0 65 1 15 2
TIME iys;
iy§
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LM139,A-LM239,A-LM339,A

TYPICAL APPICATIONS
BASIC COMPARATOR DRIVING CMOS
3 Y
Voo =5V
100k(2
Vieen e Saco
LR139
'V(rer;: _V(reﬂ
= o

DRIVING TTL LOW FREQUENCY OP AMP

LOW FREQUENCY OP AMP

TRANSDUCER AMPLIFIER

(e o= 0V fore, =0V)

Magnetic pick-up

I¢

10kS2

g

510




LM139,A-LM239,A-LM339,A

TYPICAL SINGLE (continued)

TIME DEALY GENERATOR

?V‘c*= +15V

10L(2 15k${j 20082

34

10MLL

10K0)
Ved Lm:@
¢ T
Vet
INPUT GATING SIGNAL
LOW FREQUANCY OP AMP WITH OFFSET ZERQ CROSSING DETECTOR (single power
ADJUST supply)

6:10




LM139,A-LM239,A-LM339,A

TYPICAL SINGLE (continued)
TWO-DECADE HIGH-FREQUENCY VCO

1004€2

Frequenc U ‘
%&mo’irwl
Xanird iy
el J g 20
| c 2
]
o /w‘fr
Yol = +30V

4250V 4V omra €150V
700 Hz <{,<€ 100kHz

LIMIT COMPARATOR CRYSTAL CONTROLLED OSCILLATOR

Ved =15V
O

200k

0.1,,1::

L
f=100kHz
ME

SPLIT-SUPPLY APPLICATIONS
COMPARATOR WITH A NEGATIVE
ZERO CROSSING DETECTOR REFERENCE
15V

3/

4
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LM139,A-LM239,A-LM339,A

PACKAGE MEZHANICAL DATA
14 PINS - PLASTIC DIP

‘E‘ =
T b
b B &
4 1 E
8 Z
/]
Tl 1 -FEl—me- e = ]
p g
'S
1 T
22 €7 trdo oy (AN Ly L
Millimeters Inches
Dimensions
Min Typ. Max. Min. Typ. Max.
ai 0.51 0.020
B 1.3¢ 1.65 0.055 0.085
' b .3 0.020
b1 025 0.010
D 20 0.787
E 8.5 0.335
e 254 0.100
el 15.24 0.600
F 71 0.280
i 5.1 0.201
L NG, 0.130
Z 1.27 2.54 0.050 0.100
8:10 57




LM139,A-LM239,A-LM339,A

PACKAGE MECHANICAL DATA
14 PINS - PLASTIC MICROPACKAGE (S0}

SQ}a]
—

o~
<
R 6 6 O g 3 A g rJ,(\
byl e g - I=
S © £
e3 E
} D Vi
!Jl a1 MTH lli
14 8
LL
1 7
[N ¢ S U
Millimeters Inches
Dimensions
Min. Typ. Max. Bin. Typ. Max.
A 1.75 0.069
al 0.1 \ 02 0.004 0.008
a2 i 16 0063
b 0.35 0.46 0.014 0.018
b1 0.19 0.25 0.007 0.610
C 0.5 0.020
ct 45 (typ.)

D (1) 8.55 8.75 0.336 0.344
E 58 6.2 0.228 0244
e 127 0.050
e3 762 0.300

F (1) 38 40 0.150 0.157
G 46 53 0181 0208
I£ 05 1227, 0.020 0.050
It 0.68 0.027
S 8 {max}

Nots : {1} D and F do not incitude motd flash or protrusions - Mold flash or prtrusions shall net exceed 0. 15mm (066 inc) ONLY FOR DATA BOOK.

2
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‘ SGS'THOMSON ULN2802A Btﬁ%ﬁ%ﬂ
7’;, MICROELECTRONICS ULN2804A - ULN2805A

EIGHT DARLINGTON ARRAYS

u EIGHT DARUNGTONS WITH CORMON EIT-
TERS

= QUTPUT CURRENT TO 500 mA

s QUTPUT VOLTAGE TO 50V

= INTEGRAL SUPPRESSION DIODES

w VERSIONS FORALL POPULAR LOGIC FAMI-
LIES

=« QUTPUT CAN BE PARALLELED

= INPUTS PINNED OPPQSITE OUTPUTS TO
SIMPLIFY BOARD LAYOUT

gir1e

PIN CONNECTION (top view)

DESCRIPTIOM

The ULN2801A-ULN2805Aeach containeightdar-
lington transistors with common emitters and inte-
gral suppression diodes for inductive leads. Each
darlington features a peak load current rating of
600mA (500mA continuous) and can withstand at
least 50V inthe off state. Outputsmay be paralieled
for higher current capability.

Five versions are available to simplify interfacing to
standard logic families : the ULN2801Ais designed
forgeneral purpose applicationswitha currentlimit
resistor: the ULN2802Ahas a 10.5ku input resistor
and zenerfor 14-25V PMOS : the ULN2803Ahas a
2.7kt input resistor for 5V TTL and CMOS : the
ULN2804A has a 10.5k2 input resistor for 8-15V
CHOS and the ULN2B0SA is designed to sink a
minimum of 350mA for standard and Schottky TTL
where higher autput currentis required.

Alltypes are supplied in a 18-lead plactic DIP with
acopperleadfromandfeaturethe convenientinput-
opposite-output pinoutto simplify board layout

September 1367




ULNZ801A - ULN2802A - ULN2803A - ULN2804A - ULN2805A

SCHEMATIC DIAGRAM ARND ORDER CODES

For ULN2801A (each driver for PMOS-CMOS) For ULN2802A (each driver for 14-15V PMOS)
—#—OcoM
—g——O0yT
N i
: ]
) 7261 Il k
B 1
i i
Lo i mmim i =
E4ACH DRIVER 5- 38y
For ULN2803A (each driver for 5 V. TTL/CMOS) For ULN2804A {each driver far 615 W

CMOSIPRIOS

28 THROMSON
,C?j_' %ﬁggma:m;».;m



ULN2801A - ULN2802A - ULN2803A - ULN28B04A - ULN2805A

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vo Output Valtage 50 Vv
Vi Input Voltzge v
for ULN2802A, UL2803A, ULN2804A 30
for ULN280SA 15
le Continuous Collector Current 500 mA.
ls Continuous Base Current 25 ma
Pt Power Dissipation w
{one Darlington pair} 1.0
{total package) 225
Tams Operating Ambient Temperature Range - 20t0 85 (63
Tsig Storage Temperature Range - 5510 150 C
T Junction Temperature Range - 2010 180 2C
THERMAL DATA
Symbol Parameter Vatue Unit
Rinpamp | Themmal Resistance Junction-ambient fdax. 55 “GIW
ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified
Symbol Parameter Test Conditions Min. Typ. Max. | Unit | Fig.
lcex Output Leakage Currert Vee = 50V 50 pA 1a
Tamw =70°C. Vee = 5OV 100 pA | 1a
Vi 2056
for ULN2802A
Ve =50V, V, = 6V 500 uA | 1b
for ULN2804A
Vee =50V, V= 1V 500 uA | 1k
Veeay | Collector-emitier lc = 100mA, Is = 250uA 093 1.1 Vv
Saturation Voltage lc = 200mA, Is = 350pA 11 13 v 2
lg = 380mA. Ig = 500pA 13 16 v
lkom Input Current for ULN2802A V) =17V 082 1.25 mh
for U'N2803A V| = 3.85V 003 | 135 | ma
for ULN28D4A V=<2V 035 0.5 mA | 3
V= 12v 1 145 | mA
for ULN280SA V=3V 15 24 mA
lyom Input Curmrent Taun = 70°C, Ic = 500pA s0 65 pA 4
Viton) Input Voltage Vee=2V
for ULN2802A 13 v
lc = 300mA
for ULN28034 24 v
lc = 200mA 27 ¥
lc = 260mA 3 v
Ic = 300mA 5
for ULN2804A 5 Vv
Ic = 125mA 6 14
le = 200mA 7 v
lc =275mA 8 Vv
lc =350mA
for ULNZ80SA 2.4 v
'c = 350mA
hee DC Forward Current Gain for ULN2801A
Ve = 2V, [¢ = 350mA. 1000 - 2
C Input Capacitance 15 25 pF -
tey | Turn-on Delay Time 0.5 Vito 0.5 Vo {25 1 us i
tPHL Turn-off Delay Time 05Vito0.5V, 025 1 is A
Ip Clamp Diode Leakage Current | Vg = 50V 50 uA 6
Tamn = 70'C, Vg = SOV 100 uA 6
Ve Clamp Diode Forward Voltage | Ig = 350mA 1.7 2 v 7
2/8
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ULN2801A - ULN2802A - ULN2803A - ULN2804A - ULN280SA

TEST CIRCUITS
Figure 1a. Figure 1b.
e ;cg Yee
) foxs M e
s 1728 l J" 3-5Tr8
Figure 2. Figure 3.
Figure 4. Figure 5.
l l s-37¢3 py -
Figure 6. Figure7.
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ULN2801A - ULN2802A - ULN2803A - ULN2804A - ULN2805A

Figure 8 : Collector Current as a Function of

Saturation Voltage.
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Figure 10 : Aliowable Average Power Dissipation

as a Functionof Ambient Temperature.
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Figure 12 : Peak Coliector Current as a Function

of Duty.
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Figure 9 : Collectar Current as a Function of

Input Current.
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Figure 11 : Peak Collector Current as a Function

of Duty Cycle.
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Figure 13 : InputCurrent as a Function of Input
Voltage (for JLN2802A).
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ULN2801A - ULN2802A - ULN2803A - ULN2804A - ULN2805SA

Figure 14 : InputCurrent as aFunction of Input
Voltage {for ULN2804A)
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Figure 16 : input Current as aFunction of Input

Voltage {for ULN2805A)
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Figure 15 : InputCurrent as a Function of Input

Voltage (for ULN2803A)
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ULN2801A - ULN2802A - ULN2803A - ULN2804A - ULN2805A

DiP18 PACKAGE MECHANICAL DATA

oI mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
at 0.254 0.010
B 1.39 165 0.055 0.065
b 046 6.018
bt 0.25 0.010
18] 2324 0.915
E 8.5 0.335
e 2.54 0.100
e3 20.32 0.800
F 7l 0.280
i 393 0.155
L 33 0.130
z 127 1.5 0.050 0.063
~ - | S
‘=| o
i, bt
!
- b LR s ] E :
o Z |
b
N ] I e i 0 s 0 O o o |
® ®
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i 8
5 [ Y P % e 0 ) e
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GAS SENSOR AF-SERIES - AF30

Model AF30 thick film gas sensor is a general purpose, high sensitivity
sensor, ideal as an air purifier.

Typical Sensitivity of AF30
Sensitivity data is measured at 25 +/- 2°C and 50 +/- 5% RH.
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Typical Temperature and Humidity Dependence of AF30
R, (at clean air) is measured at various temperature and humidity

and then is normalized by the value at 25°C and 50% RH.
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THIC FILM GAS SENSOR AF-SERIES

Scirmerec’s thick film gas sensor are a new ype of semiconductor gas sensor. They offer
outstanding performance ,quality and long-term reliability because of their unique film printing
process on a flat substrate.

The gas sensing semiconductor element is fired to one side of a ceramic substrate. It is
covered with a porous ceramic film for protection against dust, foreign matter or undesired gases.
A micro-heater is fused to the back of the substrate. This quickly heats the gas sensing element to
the desired operating temperature. The strong structure with sensor and heater boat fused to the

substrate offers maximum protection against vibration and shock.

DESIGN FEATURES

High sensitivity and fast response

Less temperature dependency

Long life

Superior shock and circuitry

Stability
GAS DETECTION MECHANISM

The gas sensing clement is an oxide semiconductor heated to 350°C . When exposed to
the appropriate gas, absorbed oxygen on the surface is consumed and the electrical resistance
drops.

The drop in resistance follows a predictable and repeatable plot. The proper circuitry

responds to this with an alarm actuation or and optical readout.



Operating Conditions

Table 1: Operating Conditions of the AF-Series

Parameter Ratings
Operating Temperature -10 °C ~55°C
Storage Temperature =30 Cc ~85°C
Load Resistor RL Variable
Rated Sensor power Consumption ~ P.<15mV
Rated Working Voltage of Circuit VC DC or AC 5V (Max 12V)
Rated Working Voltage of Heater DC-o-AC 5\ .02V

V2 e R,

R :Sensor Resistance

P. =ffc 2~
* [RTHYEY

Basic Test Circuit

The pin allocation of the AF-Series gas sensors are shown in Fig. | and the basic test
circuit for use with the AF-Series gas sensors arc shown in Fig. 2, where pins No.l and No.3 are
comnected 10 the lwaiu scetion, ard pirs No.2 and No.4tc the sensor secuon. AF-Serics gas

sensors are designed to operated with 2 stabilized 5V.

+\ e
G : v - Circuit voltage
4 R, - Load resistance
3{HH H p1 * e
— Lo Vour: Output voltage
\
2 Bottom face ot/
diagram e
Sensor Sensor
2 4 3 2

§|

Heater
: Vour
3 1

7w

Fig. I: Pin Allocation Fig. 2: Basic Test Circuit



In this test circuit, as the sensor detects the gases, the sensor resistance is decreased. The

sensor resistance ( R ) is calculated from output voltage ( Vour ) by the following formula.

R, VeVar g

Vour

The sensitivity denotes the ratio (Rgs / Ra) of the sensor resistance obtained in the

gas-containing air ( R,s) to the sensor resistance obtained in the clean air without noise gases

(Rue)-
Specifications
Type Name AF10 AF20 AF30 | AF33 | AF35 AF50 AF56 AF63 AF63P
: Carbon- Cigarette LP-Gas Alocohol Toluene | Ethanol
D n d
Qelin e Hycrogey monoxide Smoke engae (propane,butane) | Gassoline vapor Water
< 10ppm~ | 50ppm~ 500ppm~ 500ppm~
Detection Range |, 460ppm | 2000ppm 10000ppm | 10000ppm 100ppm->aih R
FONELSonsUmpon ) 780 | 535 | 680 | 530 | | ‘690 690 680
mW(Max)
Sensing Element Semiconducting Oxide
Pin Material Ni alloy
Case Material Nylon 66 PPS
Flame Arrestor Double 100-mesh stainless steel gauze (SUS316)
AF30 ‘‘‘‘‘‘ Cimensions and
il e Pin configuration $165%03
4

JFe;

atures
@ General purpcse
@ High sensitivity

[JApplications

Air purifier

54058 1.7102
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**%%x Test Conditions *****

The technical data of this catalogue has been obtained by measurements carried out on
the following conditions unless otherwise specified.
Atomospheric Conditions : Clean air

with 25°C +2°C and R.H. 50 + 5%

without noise gases

Circuit Voltage 2ol £ 0.051/

Heater Voltage : 5V + 0.05IL

Load Resistance 540 ~10AQ +1%
Prcheating Tume : more than 48 hours.
<NOTES>

€ [f the gas sensor is used after it is left for a long time under high humidity, it will takes some
time untill its characteristics are stabilized. In general, the longer it is left under high
humidity, the longer it will take to stabilize.

® The temperature of the gas scnsor case, heated by the built-in heater, will be 30°C to
40°C higher than the ambient temperature during operation.

The following must be observed

® Measure the gas sensor characteristics after operating more than 24 hours to fully stabilize the
SCNSOr.

@ The gas sensor characteristics must be measured in clean air without noise gases.





