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This project presenis a system of limited area car rental usage which can be used to decrease
the problem of the rental car robbery. The principle of this project is the usage of the global positioning
system ( GPS ) to determine the position of the rental car. In case that the car position is outside the
assigned arca, the control system which is the microcontroller MCS 51 will alarm the driver and finally

shut down the operation of the car.
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AN 2.1 LLﬁﬁ\iﬂ’J'm'HN'lUuluﬁﬂﬂgﬁ GGA

#o AIPEN fTuTIow

Message ID $SGPGGA il InaaueeGGA

UTC Time 161229.487 hhmmss.ss 1IATHATYTUNAN

Latitude 3723.2547 ddmm.mmmm funLsazAga

N/S Indicator N N =i, S = firld

Longitude 121583416 | ddmmmmmm A1MU4ABITYA

E/W Indicator W E = Armzunen, W = neagiuan

Position Fix Indicator 1 UBRANYMLUBI GPS (0 =Not fix, 1 = GPS fix
, 2 = Diff. fix)

Satellites Used 07 S enR 1 uauRia

HDOP 1.0 Horizontal Dilution of Precision

MSL Altitude 9.0 ATUFIVOIT Y nwiviieszdnimza (uns)

Units M MUAAWGIBATBINIA (1AT )

Geoid Separation ATIUANATEENINIZ UL WGS-84 A

semiman (T )

Unit M MU0 TR ITBT AT MEA( 1395 )

Age of Diff. Corr. o2 Wiliie 19 DGPS (Bunf)

Diff. Ref. Station [D 0000 vanuavdszdenil (DGPS)

Checksum *13 1as

<CR><LF> ﬁfuf[ﬂ SHEACT]

¥
4
- GLL ( Geogaphic Position Latitude /Longitude ) iyaaiatilszneudasdoyadlduenta

Aurmisifia azfign aasdga firms a1 unsanuzTumsFudyg o (Status ) Tasgdunufiaen

o A o e am 1 = o w A
1¥R45ADTA GLL Vliilﬂa'i'Uﬁﬂl!mu'lﬂl'ﬂWlﬂﬂ'ﬁ\iﬂﬂﬂﬂ'\NTﬂ’\‘lﬂf NAIATTHN 2.2

SGPGLL,3723.2475,N,12158.3416,W,161229.487,A"2C<CR><LF>
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i o
a13719% 2.2 narmanamminglusaeia GLL

| 4o LU fruITon

Message ID $GPGLL duna Ty TanaavedGLL
Latitude 37232475 ddmm.mmmm §UMIRZAYA
N/S Indicator N N = fienmile, s = Arld
Longitude 121583416 Jdmm.mmmm A YUEBI TR
E/W Indicator w E=firae Susen, w=rraz Juan
UTC Time 161229.487 hhmmss.ss (30 WATIUNAN
Status A A=Data valid, V= Data not vaiid
Checksum *2C 1Sad

| <CR><LE> éum dsglon

dy é o L]
- GSA ( GNSS DOP and Active Satellites ) isaaiailsznavdredoyaddduentsiums

= ool ) = ~ ot U o i
WNANSA LA 0a493a NANT AT LLﬁZﬁﬂ'\“ﬁiﬂﬂﬁiUﬁﬂlﬂﬂ]ﬂ'\ﬂl Iﬂﬂﬂﬂlﬁ]ﬂ'lﬁ‘u@ﬁl‘iﬁﬂiﬂ GSA ‘?ﬂﬂﬁﬂ

el

o an ' = 9w =
Juagy ﬂwmﬁﬁ\‘iﬂﬂﬂn’\u‘lﬂi JEI AT N 2.3

SGPGSA,A,3,07,02,26,27,09,04,l5,,,,,,1.8,1.0,1.5*33<CR><LF>

a13197 2.3 narasnammus s aasa GSA

%o #1901 AUITETD

Message ID $GPGSA durnlls TnneavasGSA

Mode 1 A M = Manual, A = Automatic

Mode 2 3 1= Biszus, 2 = 284, 3 = 31
Satellite Used 07,02,26,27,29,,., RPNs vpsa1ioa i lunsudlam
PDOP 1.8 Position Dilution of Precision

HDOP 1.0 Horizontal Dilution of Precision
VDOP 1.5 Vertical Dilution of Precision
Checksum *33 igas

<CR><LF> Fugmlszlon
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i 4
. 4 \ -
- GSV ( GNSS Satelllies In View ) 13neiaililsznauaodoyazslduentenmannailn

' AN Ve i o e ar * i o o
Anailgsurinaafion Gps filugasudygald Tasdedimueusneia GSv Mlugadudygym

e devenui Inssaiusenindi 2.4

$GPGSV,2,1,07,07,79,048,42,02,51,062,43,26,36,256,42,27,27,138,42*T1<CR><LF>

$GPGSV2,2,07,09,23,313,42,04,19,159,41,15,12,041,42*41 <CR><LF>

'Fl’]i'Nﬁ 24 !.Lﬁﬁ&ﬂ’]'m'lﬂ.l'llﬂuﬁﬂﬂ;ﬂ GSvV

io #9819 1153810
Message ID $GPGSV anuvaldsTanenvesGsy
Number of Messages 2 us m‘ﬁ"wuﬂmm Messages(1-3)
Messages Number 1 MnuLaY Message(1-3)
Satellites in View 07 SuusauTauevesa o lumue iy
Satellites ID 07 Ch.1( 8y u%79 1-32)
Elevation 79 Ch.1( ﬁwmuq«qﬂﬁﬂ 90) wimiu degrees
Azimuth 048 Ch.1( g lug24 0-359 ) muisedlu degrees
SNR(C/No) 42 Rang 0-99,null when not tracking (dBHz)
02,51,062,43 Ch.2 184 Satellites ID
26,36,256,42 Ch.3 194 Satellites ID
27,27,138,42 Ch.4 184 Satellites ID
Checksum *71 iR
<CR><LF> au qaiszlon

L
2 4
_ RMC ( Recomended Minimum Specific GNSS Data ) isaosatiilsznoudaedeyadsld

+ o oar xz; ar LY o t oo =Y =Y F= o
uanﬁeﬂnummznm ﬁmu:’fl'umi5vﬁfgfg1mmu.11mvmﬂamgmm$ami}gﬂ NN NAITNLI Y

Taptaotievousnesa RMC Hlugasudygaifieadmennnssaiatudemdi 25

SGPRMC,161229.487,A,3723.2475,N,12158.341 6,W,0.13,309.62,120598,,* 10<CR><LF>

g &
- VTG ( Course Over Ground and Ground Speed ) asﬂafﬂuﬂwnau"lﬂé’auﬂayam“l%'mn

= qs 1 o = o 1 a - g
Farmuazanulaeatediusnesa VIG "nlmaa'.iuﬁmmm‘%ﬁwﬁﬂaaanwmlﬂsqﬁ%’mﬂum

Q1519 2.6

$GPVTG,309.62,T,,M,0.13,N,0.2, K*6E<CR><LF>
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fo #1801 AUTSU W
Message I} SGPRMC dunalils Taapaves RMC
UTC Time 161229.487 Hhmmss.ss LaWNATEIUNTN
Status A A=Data valid ,V=Data not valid
Latitude 37232475 ddmm.mmmm SiazAa
N/S Indicator N N=Tirtivile, S= Arld
Longitude 121583416 ddmm.mmmm @ 1NLeRedIga
E/W Indicator w E=heinz Tuonn, W=nraz Junn
Speed Over Ground 0.13 A ( Knots)
Course Over Ground 309.62 True ( Degrees )
Date 120598 ddmmyy
Magnetic Variation degrees
Magnetic Variation (Ref) E=vmaziusen W=  Weasiuan
( Degrees )
Checksum *10 1Hadi
<CR><LF> ?fvuqﬂ yzlon
a159t 2.6 wasspavnghusaeia VIG
o AIne 1N s
Message [D $GPVTIG dnialusTnaeaued RMC
Course 309.62 Measured heading { Degrees )
Reference T True
Course Measured heading ( Degrees )
Reference M Magnetic
Speed 0.13 185 nnsSanad ey (Knots )
Units N Knots
Speed 0.2 1&e1nns Sanad W uuIuet ( Kmsr)
Units K Alawntaadalan
Checksum *GE srad
<CR><LF> fu goilszlon
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2.2.2 masiedaninauuy UTM
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TSGPRIC, 30,990, V, D00, 0000, N, DOG00. D003, E, , ,02SGPRIC , 31990, 9, 6000 0000, N, 000000
000 ,E, , B23GPRH, 32.990,, 0000, 000, :
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E
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.0oga, N, dodod. o0oe, E, . 02
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1943.6431,N,16046.5199,E1343. 6431 N, 10846. 3169 . E_

e = e d
Connoctod 0:00:51 fuindetet  4B00BN-1

31 4.7 uamenasian vl ide



43

cf A 1 o £ v & A+ Awg oot =
nngtzstuififivesasAganazassigavinin - i lAnnmIvansssziiniazfiga
t or d r L = roar d r r ﬂ”l o ot o o U
whdu N 13 4338”7 uazaediganidu E 100 46°187 wimiusiimsdadygyudananlaeld
soadalaalnlfuanadlug i 48 auvgianeameiauiisinnez ladedenaiiglumsto

Tilsunsu

Ch1 Freq
2.424kHz
X . . . . ) : . ) : Low signal
w ..... ' amp”tude
Ch1 Pk-Pk
17.6 V

..........

3
7
1111 4.8 uarasAgg e idndu T g

1 5 d' o 1 é ] 1 o
g 48 HhudyguildnnmiTaaione 14 183 IC MAX-232 Fesnagivlulng
U o A 1 1 o [
aouTnsainey Taosy Bdyaroufuszau RS-232 Seezdweanilusaia ASCI Wiy 1343.643,
N, 100463109, E
& W = b4 = . . A . a
ey miiuaaszilsznandas dayn 8 G, 1 Start bit uaz 1 Stop bit Tavi Start bit 9l
an1zansn 0 uay Stop bit wilannzanin 1 vinguldan oeziinuriin 0 1000 1100 1 0 1100
é or r = r r ﬂ‘ 1~ 1
1100 1 Svzduna1ds1eeimydany Bit LSB fevziumsdedoyalavfiszdedniniorouuds
o A a s A
ladumsutisiingwie
d. L ] { s T A lﬁl. ~
a8 ensatum ASCIT A18T1n A0 v 1, 3 szifiu 318, 33H enffowihiaetn o
Y A o ' R . ° o 1 "
&yinE 0011 0001 0011 0011 therianla Start bit uag Stop bit udwhasadualmisg évihdu
& -3 T -ﬂ"’ o
01000 1100 10 1100 1100 1 Hesediawiiunantsmansshindyanunld
Teedoya@ 1@ty wediasdganidy N 13743387 uazneddganiiiu B 10046718

A J 1 1 U 1 d 3
FaztimIndRoemiszyeguunui Asgiin 4.9



44

- - = r
Mo @rAqn) utuLsemAlntus ARNAH AYERAT
21’
20’
2 [
ig" ’ I
KR
18 W
7 [ 30 Wint
\ 2. uidesmEn 40, wATSIN
. ~ a. mam 41, gruendl
1€ 4 oy 42 ormyw
RO 43, ngwangd
& uwi 44, gavingd
15° 7 i 43 oyt
R duna 48 Bwmas
\ 0. quiknd a7, wizyt
14" 19, e 42 amyl
11 depki- 49 wizwmaletoey
12, weuuriu 80 thunvi
13" 12 wantelin st wumd
14. ¥uDIATE 2 NAnNY
15 gaigd 53 umvlgu
. 18 anauRy 54 II‘HT\'T\H"H
12 17. WATWUH 55. SYNINATIN
18, QUETVIEEYE 38 AymamIes
1w g 57y
1’ 20. i 58 eyl
2t, Alanne a9, Yrzenhling
- 22, qlwnd 00 fqun?
10" 23 yHnd ot tuee
! < 24 ooy s2. miil
'E 25, fenin ez gife
o \ 26. ymwm 64, miwgiedR
27 eyl 83, wnqi
J 28, w04 ss nl1
g 20 funyl 87 uminlgiaaan
30 e B8 Wil
b WATWN 6D, SO
. 2z, gndansy 70 deell
7 EERRTLLIRR AR
g 34, giee 72, il
\2? 35 AN 73. #ran
&' (;"1.] 38, dumawsn 74 sz
37, feum’ 75, RUBIIEW
38. Kwnflan 70, Gwaneiy
5. "] )
97 08" 98 100" 101" 102" 103" 104" 105" 106" QTIUDON (REINYA)

. . . e avy -
119 4.9 unuilizme Inghuansiida 19818



45

T 1 ] 4’ o 23 L
43 mamembanusunehnmfutesdiveya
c:y A o = 1 A 9 v o mw A 9 o @
TassnuiiiteiimsnBoufsusinmesesszydwmisfufisafie 1admualinelu
mhsarniuds edednmereuimiarenuhanninfuuanidoya 1 1dvie la Ta
s 1 1 s 4 1 i a 1 =1 é
Fyauvesh 1 Taeavfi 5 (SDA) uazyesh 2 Jannuidi 6 (SCL) yodloFiued 24164 Fana

= 9 ¥d P 4
fnaand leszuaasiiurenintl

A = ] o 9 el o 9 ‘1‘::‘:! t ar 1 qQ
ITHAEANTIETNUUINAITHITNIDUNIIDI LUVDYD TuRtSoAMEIHS LR INYSINITT LA

myasdeyauu I'C
Tek ST S00KS/s 43 Acqs
i I ¥ ] j
TS T — =]'
A T oAt et :,:-' WWWWHM
1.,_,

L . on - - - - WA L . e AWAMY. Rt PENALY- - ) M T . - - WG - -

T IV M 2V M idths ChT 7 5.04V
a'. ar 1 Y [
711 4.10 nrasanmz trivesnivastoyauuu r'e
q‘ al r s v o ) U
113107 4.10 3UFygyudes L naeadygy o) SDA vesmiernud deegludnis

= ar 1 oF é T = 1 ar N
apdnge uardon e 2 uandygraves SCL Jeagluannzasinguruidvany ey

sunuaudauduansimsdsdayauuy I'C Hegluamaziiaing



46

Tok ETTE 500KS/s 137 Acgs

T T T T T T T T T T Tt T T T T T T T T

thi 2V 3y Witons chT 7 5.0V

sUR 411 nesanzifudumsnedeyauuy 1'C

ningUlit 411 szt lddyen spa Yesi 1 eglunelnguidaufournii lasind

' o/ = * = - s a ' ¥ [ - *
dudwaivl SCL ¥osh 2 sulluszAuaningIny anzfinsstuanGudumsnedoya

wuu I°c
Tek SEE S00kS/s 223 Acgs
i 1T - 1
W : : : { 4

PR A
............
‘ s T S T A e

51 4.12 nansannzdeyadssoguuiavesmaiudedoyauun r'c



47

4 . - : i .
NNy 4.12 naasan iz deyadsseg e edeyazgnawneaiiodeya SCL aglu

o @

' 9 A =1 o @ = 1o ] ia o
goudyaud 2 ifhiaednge uazdyau spa wfussdudygraiiudun daduntszay

Fayaauihu 10100

4.4 ANPUSTHNUYBAIATINUY

s

- SN

;e @

{1413 @y andmniete

: ! ‘ 4 ¢
g 10 4,131 g Uuaninae suss samed AT ganwluligneudis  gunseiszy

& v Ao N = - o
Funnisine uazyalyiasfeulnsmne;



48

U0 404 upaFp U TUeN

Fusmmeusnsiliziou Wi vating ol Fesdeniousn saMamaigia Iy

= - ' A g
iﬂ'ﬂ 4.15 Yaaanaunwan TLRNTNUUA



49

A 1 ¥
110 436 110 gl ain w luyasaio

vinh 4.6 ;,ﬁuﬂmmaﬂﬂmnwlumaﬂmnmqmvuusnnuﬂémmmwﬁ Tﬂmgﬂ
ﬂmﬂumammm*mﬂﬁ"tgm“inmuaummm Fvane s su aalduaniaiiouso Mie Fanih

Va3 nmm umum i):l]i%‘:qﬂﬂﬂ'u

4.5 M3 daatinad i 19 aluma ) 1

G194 1 B4R ANeA Wi IR 189 N Tedu a1y

a0 I8 ﬂ'maaﬁgﬁ%’ﬂﬁf i ' rﬂr‘!i)ﬂﬂﬂﬂ’;ﬂﬂw 72| AundoaniAga
wihin A 130436379 N 1 13°43.6410°N 13°43'6394° N
malos 1343 62368 | 374_1 6289 N 13°43'6262' N
widn 29 | 137436175 N——t13"136256 N | 13°436215'N
wiauIR9 13°43'5895'N 13°43'5880' N 13°43'5887 N
SR—— 1343 4981 N J 137434965 N 13°43'4973'N
ANWIZINWA 13°43'8004 N 13°43'8092 N 13°43'8048'N
AN 13°438082'N | 13°438165 N 13°438123' N
uane e 13°43'4770' N | 13434780 N | 13°434775'N
auzaniilaag 13°43'4879 N 13"43'4865 N 13°43'4872'N
ywilmernty 13437050 N | 13437054 N 13°43'7052° N
mneufudin | 13°438873N | 13°438870'N 13°43'8872'N




gamfivims i fhaz'i'igﬂ*?ﬂﬂi:qﬁ 1 ﬁmﬁgﬂﬁ'ﬂﬂ%&ﬁ 2 | Aunfivaziga

nthan A 100°46'5886'E | 100°46'5890'E 100°46'5888"E
A5 100°46'4779'E 100°46'4771E 100°464775'E
wihAn 12 5 100°463490'E 100°46'3482°E 100°46'3486'E
minaz e 100°46'6745'E | 100°46'6751T'E 100°46'6748'E
AUTINYAT 100°46'8126'E | 100°46'8134°E | 100°468130'E
AAWITTNNA 100°46'6468"E 100°46'6470°E | 100°46'6469'E
AU 100°462683 E | 100°462689'E | 100°462686 E
urlanern1sd 100°463208'E 100°463214°E 100°463211°E
auzaniilaa 100°46'6704'E 100°46'6700"E 100°46'6702'E
mimelu 100°46'4354' E 100°46'4348'E 100°46 4351 E
aunuAndin 100°46'4782'E 100°46 4746 E 100°46'4749'E

50

o o A o
4.6 NIBALVUNINNANUN

ni Mo ayA
13°43'6389 N,100°46 6636 E

waidn 12 $u
13°43'6625 N,100°46 3135’ E

winuzanilaa
13°43'4879 N,100°46' 6704 E

nasnazanIia 2
13°43'4808" N,100°46 3208 E

] . J ]
31 417 uzmantreeniuuma riaiud



51

4.7 wvnenanlyiullsunss

Fle Edt Yiew Cal Tronsfer Help
D@ =3 0B &
RORW
H=
X1=
VY=
V1=
RORY
Ca‘ﬂe(tedD‘O.llﬂg | ‘;HSTW— » | eﬁi AN “_l'.ﬂll" f‘;;! il AiANEaailld %/ 1}

s4 17 el i 14 T angy

4.8 IAAINANT TN




il

=2

v 1
420 HARINIHDUNDUDBNUDAWUN



4 3 y A A A
FURA21 eraar 1 ARaE I TIPS D LB 1

53



54

UM 5

ayinauazdnazvimamanaaes

aglwammaaes

mn%’u&'sgmmmnméaumﬁumdaﬁﬁ'ﬂ

nafudygiu nnrdesszydumisifatizneuday infosdudygraifea 2993
wheussaudyane TTL iThissdy RS-232 unzaevsimasie Wil ledInquamesived LM7805

maszuiana

madszananadsznouday luTasaeuTnsaned wed peocsIRD2 Al lumsUszaawa
wnzwitonamiuued 240064 Feazdsrmdoyauuu r'c #ldnrsdeaurimlysunsy Hyper
Terminal

MALTAINTINIIY

et sz S TatimThiganen s uesszuUInoUs Uszneudin

- adRsz UL

- nsnrzuyIngassiiia

- A [y A 4
- msAauiie lnnpsnuaniun

JnsviNan1mAans

mafufuanaeinnIsa sz miing

A A o P oAg J L] o 1 ar F= F

[{freennnsesszyduminlFlulassnuiiamnsodadela gasefunBNALADs |9

3z Fygrediadessz ydumidsiRomuniursdy TIL Fe'llausauaasna lama
~ oo i o o o
apvfinneisuiudseldsussdudygn TTL fhusedy RS-232 Taoldled MAX-232 uastuny
= ; 9 a as i a 9 4 At o
$1 05 ed LM7805 (oenndaemadayszduus sulined Rszduus eiu 5 Tond oo hifiu
¥

meii

Mmafszudang

4 o £ g

madszuranalulassauiies i lulasneulnsamesived P89CsIRD2 Fuilu

" Tasaeu Insamesiuuuvay aunsadnmie Tusunsudeyaadlumissanuiilisunasulag
(X" d o 1] -~ = T -5
VidosnealuInsneu Insaanfennymiinis lusunsalmi niedendinis Tulsunsuluaees o
suihidedldnuaarefunauiiuned Iavidns demsuuueyniulaoldled Max-232
t o o L] A a ] o

s IFauminea i 241064 wflumsTudedeyauuy °e Feelimafudedygalae

Weroins 2 18U deaiimanedadmmmastifuusedu +5 Taad inaeanauie IWmelianiuz
P VG e [ o ot v oW a a W

apdngaluvuzh hiinsdadeleamdi Faravlunirdesiudygasunaufietefidunlu

E 4
. 2 4
audygraviaes uazdesainaa e barmmeulvves I'c Teszannroldauld




55

dafinuhlaseny
A v oan ' o 1 -
-inFesfuifies Tuanninius ldmnegnieludn
- mfuaweunTesiuiniea luewiannuRanairegiing
‘é L 1 ~ar ;
- isesszydumidldnanimdunisulsinanisuen
= ' o o A ar
- anmgliemaiinadems Sudyguveunisssuiea
- @ Tsunsumn lufimemiaaaTisunsusgshen higndes

NMulnssouInsamesidomin ldhomnisauuyesu hingm

0
msunilan
Y A Ha ot dwrad a
-lunrinaassmeamaasdluiun i hifidefAauag
=y Y o [ - ar [ ] a 9/
- mstlanTosszydumusidalidnagudanenien 111y
_Junsmoeuldsunsudeaniuisdvumizanandi ludae

9 o or s E
- 75 1919055 A AuLI IR lunis 149U

3 v
VBAITIZ N

] s a ¥ o b 4
YiasIgawenmannie ldsumsnssumnms e ifamadone1a

o <
AADH
o ' A 4 W 1
winszuuhnsdleuindasaviniufindauda msnygasauazadudmn nnliie

o |4
p1unABUATI 1A



or 4 L
#1088 1984

o > a & o ¢ vA w4 o 3 a v
[LWun s jans, Ranan Ass, ey serm arudideedufedfy GPS™ uningiy
e TuTagununy
[2ermeet quaidos “natkzgndlFon uTasnoulvsames aseqa MCS-517aohunalulad
wszrpmnAIguMIIAAnIE L

[3]Adventure GPS Products :Eagle Explorer , hitp://fwww.gps4fun.com




MANUIN N

dy [ dl Y o U 14 d‘ = I gj 1 Y o ¥ € Y 14
wnanstiluenansnanulidmiunmsldnuienisfinwmintu eygalmiluldussleviaiunisen

I ~ & a U v agve & Y Y a = v & A ° v
VLlI’Jr]ﬂiﬂﬂ@IG] YNEU @ﬂﬂﬂﬁqumiﬁﬂﬂuﬂa%u@ﬁq LL@%G]ENEJ'N@QQ\?L"U']GUENL@ﬂﬁqiv‘]ﬂﬂiﬂmﬂﬂqﬁuqlﬂiﬁ



$3:;1333::::DEFINE PORT;iiiiisviiiiiiis

SDA BIT P1.0
SCL BIT Pl.1

s:::3:i:i:::DEFINE USER REGISTER;::i:ijiiii

FLAG EQU 0Z2FH

I2C ACK BIT FLAG.O

ADDRESS EQU Q2EH

1:::1:+31:::DEFINE USER REGISTER;;: 777777
I2C ADDR EQU 030H

12C DATA  EQU 031H

M 0 EQU 032H
M 1 EQU 033H
M 2 EQU 034H
M 3 EQU 035H
M 4 EQU 036H
M5 EQU 037H
M 6 EQU 038H
M 7 EQU 039H
M 8 EQU O04FH
M 9 EQU O50H
M_10 EQU 051H
M 11 EQU 052H

M 12 EQU 053H
M 13 EQU 054H
M 14 EQU 055H
M 15 EQU 056H
M 16 EQU O057H
M 17 EQU 058H
M 18 EQU 059H
M 19 EQU OSAH
M 20 EQU 0SBH
M 21 EQU OSCH
M 22 EQU OSDH
M 23 EQU OSEH
M 24 EQU O5FH
M 25 EQU 060H
M 26 EQU O061H
M 27 EQU 062H
M 28 EQU 063H
M 29 EQU 064H
M 30 EQU 065H
M 31 EQU 066H
M 32 EQU O067H
M 33 EQU O068H
M 34 EQU 069H
M 35 EQU 06AH
M 36 EQU O06BH
M 37 EQU 06CH
M 38 EQU O06DH
M 39 EQU O06EH
M 40 EQU O6FH
M 41 EQU 070H



;*****************************************

DEFINE USER REGISTER

IR X b R R R R RN R R R R R R R

~ wmy

G 0 EQU O03aH
G 1 EQU O3BH
G 2 EQU O3CH
G 3 EQU O3DH
G 4 EQU  03EH
G 5 EQU 03FH
G 6 EQU  040H
G 7 EQU 041H
G 8 EQU 042H
G 9 EQU 043H
G_10 EQU  044H
G 11 EQU  045H
G 12 EQU  046H
G_13 EQU  047H
G 14 EQU  048H
G 15 EQU 049H

G 16 EQU  04AH
G_17 EQU  04BH
G_18 EQU  O4CH
G_19 EQU  04DH
G_20 EQU  O4EH

EPROM_ID EQU 101000008
iiriiiiitiiseiisiiiMAIN PROGRAM; ;;iiiisiiiiiiiiiii

ORG 00D0OH

MOV PCON, #00H
MOV SCON, #50H
MoV TMOD, #20H
MOV TH1, #OFAH

SETB TR1

MOV P2, #00H
SETB SDA
SETB 5CL

ACALL  DELAY_ 10ms

MAIN: MOV A, #52H
ACALL  SEND
MOV A, $4FH
ACALL  SEND
MOV A, #52H
ACALL  SEND
MOV A, #57H
ACALL  SEND
MOV A, #O0DH
ACALL  SEND
MOV A, #0AH

ACALL  SEND
ACALL  DELAY_100ms



ACALL RECEIVE
ACALL  DELAY 100ms

CHEK: CJNE A, #52H, BB
ACALL DELAY_lOms
LJMP READ EE

BB: LJMP CHEK1

dedcddek e od ke e de ok ke gk otk e ek e ok ke e do ok ke ke e ke ok e G ok ok ke e ek e ke ok ok

RECEIVE GPS

hdedkkdkkkk ok hkdkk bk hhkdhkkhhdhdhk b kb bk hhkhhkhdhhhhdd

we wa W

CHEK_0: JNB P1l.4,CLRER
LJMP RECEIVEl

CLRER: CLR P2.2
LJMP RECEIVEl

RECEIVEL: ACALL RECEIVE
CJNE A, #24H, RECEIVEL ;5
ACALL RECEIVE
CJINE A, #47H, RECEIVEL G
ACALL RECEIVE
CJNE A, #50H, RECEIVEL i P
ACALL RECEIVE
CJINE A, #52H,RECEIVEL ;R
ACALL RECEIVE
CJINE A, #4DH, RECEIVEL M
ACALL RECEIVE
CJNE A, #43H,RECEIVEL ;C

ACALL RECEIVE
CLR A
ACALL RECEIVE
CLR A
ACALL RECEIVE
CLR A
ACALL RECEIVE
CLR A
ACALL RECEIVE
CLR A
ACALL RECEIVE
CLR A
ACALL RECEIVE
CLR A
ACALL RECEIVE
CLR A
ACALL RECEIVE
CLR A
ACALL RECEIVE
CLR A
ACALL RECEIVE
CLR A
ACALL RECEIVE
CLR A
ACALL RECEIVE
CLR A
ACALL RECEIVE



CLR A

ACALL RECEIVE
MOV G 0,A
ACALL RECEIVE
MOV G 1,A
ACALL RECEIVE
MOV G 2,A
ACALL RECEIVE
MOV G _3,A
ACALL RECEIVE
MOV  G_4,A
ACALL RECEIVE
MOV G _5,A
ACALL RECEIVE
MOV G _6,A
ACALL RECEIVE
MOV G _7,A
ACALL RECEIVE
MOV G_8,A

....................................................

CLR A i

ACALL RECEIVE
MOV G_9,A N

"'Il"l!'!’f'lll"'l"ll'l’!f”Fll'f!f’fll"'lll’f’f"ll'l!f

ACALL RECEIVE
CLR A ir

ACALL RECEIVE
MOV G 10,A
ACALL RECEIVE
MOV G 11,A
ACALL RECEIVE
MoV G_12,A
ACALL RECEIVE
MOV G _13,A
ACALL RECEIVE
MOV G 14,A
ACALL RECEIVE
MOV G_15,A
ACALL RECEIVE
MOV G _16,A
ACALL RECEIVE
MOV  G_17,A
ACALL RECEIVE
MOV G_18,A
ACALL RECEIVE
MOV G _19,A

............................................................

IlI!lflFI"l’l'Ilfll'lll'l'fl"l’ll"l’l!'ll'l!f"l'Illl‘l’f"lll’l""ll'

ACALL RECEIVE
CLR A ir

ACALL RECEIVE
MOV  G_20,A ;E



Jdkdkdkkhkhkh Ak hdhkhkhdkdhkkdhhdkdhkhhhhbdbdrhhhhidd

STAT
hhkkkkdkkkhhkkkhk ek khh bk hh ke kdkkh kb hhkrdkhhkd*

e e e

STAT: MOV A,G 5
SUBB A,M 5
Jc SP_0
MOV  A,G_5
CJNE A,M_5,STAT 1
LJMP SP_1
STAT 1: MOV  A,G_5
SUBB A,M 15
Jc STAT 2

MOV  A,G_5
CJNE A,M_15,5P 0
LJMP SP_3

STAT 2: CLR C
MOV  A,G_16
SUBB A,M 26
Jc SP_0
MOV A,G_16
CIJNE A,M 26,STAT_3
LIMP SP_6

STAT 3: MOV A,G_16
SUBB A,M 37
Jc STAT_4
MOV A,G_16
GJNE A,M _37,8P 0
LJMP SP_8

STAT_4: LJMP  SET

Sp 0: LJMP STOP

LIJMP STAT_1

SP_2: MOV A,G_6
INC M_6
CIJNE A,M 6,RE
ACALL DJ
LJMP RE

SP 3: MOV A,G_6

CJNE A,M 16,8P_4
ACALL DJ

LJMP STAT_2



LJMP SP 0
SP 5: MOV A,G_6
DEC M 16
CINE A,M 16,RE 1
ACALL DJ B
LJMP RE 1
SP_6: MOV  A,G_17
SUBB A,M 27
Jc SP 0
MOV  A,G 17
CJNE A,M 27,SP_7
ACALL DJ B
LJMP STAT 3
SP_7: MOV  A,G_17
INC M 27
CJNE A,M 27,RE 2
ACALL DJ
LIMP RE 2
SP_8: MOV  A,G_17
CJNE A,M 38,5P 9
ACALL DJ =
LJMP CHEK_0
SP_9: MOV  A,G_17
SUBB A,M 38
Jc Sp_10
LJMP SP_O
SP_10: MOV  A,G 17
DEC ~M_38
CINE A,M 38,RE_3
ACALL DJ
LJMP RE 4
rFr'a'v;r'iir';F;iFEFF;:‘F::F;F:'FF;;;;?F;;
RE: DEC M 6
LJMP STAT_1
RE 1: INC M 16
LJMP STAT_2
RE 2: DEC M 27
LJMP STAT 3
RE 3: INC M 38
T LJMP STAT_4
RE _4: INC M 38
LJMP CHEK_O
SET: SETB P2.0
ACALL YU
LJMP CHEK 0
STOP: CLR  P2.0
CLR P2.2
MOV  A,G 5
ACALL SEND
MOV  A,M 5

ACALL SEND




DJ:

CHEK1:

CC:

MoV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
SETB
LJMP

SETB
SETB
CLR
ACALL
RET

MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
RET

A,M 15
SEND
A,G 6
SEND
A,M 6
SEND
A,M 16
SEND
A, G 16
SEND
A,M 26
SEND
A,M 37
SEND
A,G 17
SEND
A,M 27
SEND
A,M 38
SEND
P2.1
CHEK_0

P2.2
P2.0
P2.1

A,G_5
SEND
AMS
SEND
A,M 15
SEND
A,G_6
SEND
A,M_6
SEND
A,M 16
SEND
A,G 16
SEND
A,M 26
SEND
A,M_37
SEND
A,G_17
SEND
AM 27
SEND
A,M 38
SEND

CJINE A, #57H,CC
ACALL DELAY 10ms
LJIMP WRITE_PE

LJMP MAIN



READ EE:

RECEIVE:

MOV

ACALL
MOV

ACALL
ACALL

ACALL
MOV

ACALL
ACALL

ACALL
MOV

ACALL
ACALL

ACALL
MOV

ACALL
ACALL

ACALL
MOV

ACALL
ACALL

ACALL
MOV

ACALL
ACALL

ACALL
MOV

ACALL
ACALL

ACALL
MOV

ACALL
ACALL
ACALL
LJMP

ADDRESS, #00H

I2C_ADDR, #EPROM_ID

I12C_SLAVE
12C_DATA, #00H
I2C_DATA WR

I2C_DATA,ADDRESS

I2C_DATA WR

-----------------------

;10100000B
;ADD HIGH

;ADD LCW

I2C ADDR, #EPROM_ID+1 ;10100001B

I2C_SLAVE
DELAY 10ms

I2C_DATA_RD

M _5,I2C DATA
I2C_ACK_BIT
DELAY_ 10ms

I2C_DATA_RD
M_6,I2C_DATA

I2C_ACK_BIT

DELAY_ 10ms

12C_DATA RD
M_15,12C_DATA

I2C_ACK BIT

DELAY_10ms

I2C DATA RD
M_16,I2C_DATA
I2C_ACK_BIT
DELAY 10ms

I2C_DATA_RD
M 26,12C_DATA
I2C_ACK BIT
DELAY_10ms

I2C_DATA RD

M 27,T12C_DATA
12C_ACK BIT
DELAY 10ms

I2C_DATA RD
M_S?,IZC_DATA
12C_ACK_BIT
DELAY_lOms

I2C_DATA _RD

M_38,I2C_DATA

I2C_NACK_BIT
DELAY_10ms
12C_STOP
CHEK_0

JNB RI,RECEIVE

;READ DATAQ

;READ DATAL

; READ DATAZ

;READ DATA3

;READ DATAA4

;READ DATAS

;READ DATAG

; READ DATA7



CLR RI
MOV A, SBUF

RET
SEND: MOV SBUF,A
WAIT1: JNB TI,WAIT1
CLR TL
RET

-**********************************************************

INFROMATION

**********************************************************

e W

WRITE E: ACALL  DELAY 10ms
MOV ADDRESS, #00H
ACALL DELAY 10ms

MOV A, #58H i X=
ACALL  SEND

MOV A, #3DH

ACALL  SEND

MOV A, HODH

ACALL  SEND

MOV A, #0AH

ACALL  SEND
ACALL  DELAY 10ms

IN_O: ACALL RECEIVE
MOV M 0,A
ACALL  DELAY 10ms
IN_l: ACALL RECEIVE
MOV M1,A
ACALL  DELAY 10ms
IN_Z: ACALL RECEIVE
MOV M 2,A
ACALL ~ DELAY_10ms
IN_3: ACALL RECEIVE
MOV M_3,A
ACALL DELAY_10ms
IN 4: ACALL  RECEIVE
MoV M 4,A
ACALL DELAY_lOms
IN_5: ACALL RECEIVE
MOV M 5,A
ACALL,  DELAY_10ms
IN_6: ACALL RECEIVE
MOV M 6,A
ACALL  DELAY_10ms
IN 7: ACALL RECEIVE
B MOV M 7,A
ACALL  DELAY_ 10ms
IN_B: ACALL RECEIVE
MOV M 8,A
ACALL  DELAY_10ms
IN_9: ACALL RECEIVE
MOV M 9,4

ACALL  DELAY 10ms

MOV A, #58H ¥1=
ACALL SEND
MOV A, #31H



IN 10:

IN 11:

IN 12:

IN 13:

IN 14:

IN 15:

IN 16:

IN_17:

IN_18:

IN 19:

IN 20:

IN_21:

IN 22:

IN_23:

ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
ACALL

ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL

MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
ACALL

ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV

SEND

A, #3DH
SEND

A, #0DH
SEND

A, #0AH
SEND
DELAY_ 10ms

RECEIVE
M 10,A
DELAY_ 10ms
RECEIVE
M 11,A
DELAY_10ms
RECEIVE
M 12,A
DELAY 10ms
RECEIVE
M 13,A
DELAY 10ms
RECEIVE
M 14,A
DELAY_ 10ms
RECEIVE
M 15,A
DELAY 10ms
RECEIVE
M 16,A
DELAY_ 10ms
RECEIVE
M 17,A
DELAY 10ms
RECEIVE
M 18,A
DELAY 10ms
RECEIVE
M 19,A
DELAY 10ms

A, #59H
SEND

A, #3DH
SEND

A, #0DH
SEND

A, $OAH
SEND
DELAY 10ms

RECEIVE
M 20,A
DELAY_10ms
RECEIVE
M 21,A
DELAY_10ms
RECEIVE
M_22,A
DELAY_10ms
RECEIVE
M 23,A



IN 24:

IN_25:

IN 26:

IN_27:

IN _28:

IN 29:

IN 30:

IN 31:

IN 32:

IN 33:

IN 34:

IN_35:

IN 36:

IN 37:

IN_38:

IN 39:

ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL

MOV
ACALL
MOV
ACALL
MoV
ACALL
MOV
ACALL
MOV
ACALL
ACALL

ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV

DELAY 10ms
RECEIVE
M 24,7
DELAY 10ms
RECEIVE
M 25,A
DELAY 10ms
RECEIVE
M 26,A
DELAY_ 10ms
RECEIVE
M 27,A
DELAY_10ms
RECEIVE
M 28,A
DELAY_ 10ms
RECEIVE
M 29,A
DELAY 10ms
RECEIVE
M 30,A
DELAY_10ms

A, #59H
SEND
A, #31H
SEND
A, #3DH
SEND
A, #0DH
SEND
A, #0AH
SEND
DELAY 10ms

RECEIVE-

M 31,A
DELAY 10ms
RECEIVE

M 32,A
DELAY 10ms
RECEIVE
M_33,A
DELAY 10ms
RECEIVE

M 34,A
DELAY 10ms
RECEIVE

M 35,A
DELAY_IOms
RECEIVE

M 36,A
DELAY_ 10ms
RECEIVE

M 37,A
DELAY 10ms
RECEIVE

M 38,A
DELAY_10ms
RECEIVE

M _39,A



ACALL DELAY 10ms

IN 40: ACALL  RECEIVE
MOV M 40,A
ACALL DELAY 10ms

IN_41: ACALL RECEIVE
MOV M 41,A

ACALL  DELAY 10ms

MEM_EE: ACALL  DELAY 10ms
ACALL WRITE_EE
ACALL  DELAY 1
LJMP  MAIN

;**********************************************************

H I2C Data Write

;**********************************************************

12C_DATA WR: PUSH ACC
SETB I2C_ACK
MOV ~ A,I2C_DATA
MOV~ R5,#008
I2C_DATA WR_1: RLC A
MOV  SDA,C
ACALL I2C_CLK
DJNZ R5,I2C DATA WR 1

SETB SDA

ACALL I2C_DELAY
SETB SCL
ACALL I2C DELAY
JB SDA,I2C_DATA WR 2
CLR  I2C_ACK

I2C DATA_WR 2: CLR  SCL
POP  ACC
RET

'--k*-k*************************************************

; I2C Data Read

;***************************************************i’

I2C_DATA RD: PUSH ACC
CIR A
MOV RS, #008
I2C DATA RD_1: ACALL I2C_DELAY
SETB  SCL

ACALL I12C_DELAY

MOV C,SDA

RLC A

CLR  SCL

DJNZ RS,I2C DATA RD 1
MOV  I2C_DATA,A

POP  ACC

RET

’-***********************************************k****

; WRITE EPRCM

’-*'):*********‘k*********'A"k*****************************

WRITE_EE: MOV I2C_ADDR, #EPROM_ID
ACALL I2C_SLAVE
MOV I2C_DATA, $00H ;ADDR HIGH




ACALL
MOV
ACALL

WRI_O: MOV
ACALL
ACALL

WRI_1: MOV
ACALL
ACALL

WRI_2: MOV
ACALL
ACALL

WRI_3: MOV
ACALL
ACALL

WRI_4: MoV
ACALL
ACALL

WRI_5: MOV
ACALL
ACALL

WRI_6: MOV
ACALL
ACALL

WRI 7: MoV
ACALL
ACALL
ACALL
RET

.
!
.
L}

I2C Slave Connect

12C_DATA WR
I2C_DATA, ADDRESS
I2C_DATA WR

I2C_DATA,M_5
I2C_DATA WR
DELAY 10ms

I2C_DATA,M 6
I2C_DATA_WR
DELAY_10ms

I2C_DATA,M 15
I2C_DATA_WR
DELAY_10ms

12C_DATA,M_16
I2C_DATA_WR
DELAY_10ms

IZC_DATA,M_26
I12C DATA WR
DELAY 10ms

12C_DATA,M 27
12C_DATA WR
DELAY 10ms

12C_DATA,M 37
I2C_DATA WR
DELAY 10ms

IZC_DATA,M‘3B
I2C DATA WR
DELAY_lOms
I2C_STOP

*-k*************************************************

-***************************************************
r

I2C_SLAVE: PUSH
SETB
MOV
ACALL
MoV

I12C_ SLAVE 1: RLC
- MOV
ACALL
DINZ
SETB
ACALL
SETB
ACALL
JB
CLR

I2C_SLAVE 2: CLR
POP

ACC
12C_ACK
A,I2C_ADDR
12C_START
RS, #008

A

SDA, C

I2C_CLK

R5,I2C SIAVE_1l
SDA

12C_DELAY

SCL

I2C_DELAY

SDA, I2C_SLAVE_2
I2C_ACK

5CL
ACC

+ADDR LOW



I2C_DELAY:
T2C_DELAY 1:

DELAY_ 10ms:
DELAY 10ms_1:
DELAY 10ms_2:

DELAY 100ms:
DELAY_lOOms_l:
DELAXJlOOms_Z:

MOV
NOP
NOFP
DJINZ
RET

MOV
MOV
NOP
NOP
DJINZ
DJINZ
RET

MOV
MOV
NOP
NOP
DJINZ
DJINZ
RET

R6, #0CH

R6,12C_DELAY_1

R7,#010
R6, 0EEH

R6, DELAY_10ms_2
R7, DELAY 10ms_1

R7,#0100
R6, #0E6H

R6, DELAY_100ms_2
R7,DELAY 100ms_1
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MICrROCHIP

24AA64/24L.C64

64K 12C""CMOS Serial EEPROM

DEVICE SELECTION TABLE

Part Vce Max Clock Temp
Number Range Frequency Ranges
24AA64 1.8-5.5V 400 kHzT [
24LC64 2.5-5.5V 400 kHz% ILE

7100 kHz for Vee < 2.5V,
1100 kHz for E temperature range.

FEATURES

« Low power CMQOS technofogy
- Maximum write current 3 mA at 5.5V
- Maximum read current 400 pA at 5.5V
- Standby current 100 nA typical at 5.5V
» 2-wire serial interface bus, 12C compatible
» Cascadable for up to eight devices
« Self-timed ERASEMRITE cycle
« 32-byte page or byte write modes available
« 5 ms max write cycle time
» Hardware wrile protect for entire array
» Qutpul slope control to eliminate ground bounce
+ Schmitt trigger inputs for noise suppression
« 1,000,000 erase/write cycles guaranteed
+ Electrostatic discharge protection > 4000V
+ Data retention > 200 years
» B-pin PDIP, SOIC (150 and 208 mil) and TSSOP
packages; 14-pin SOIC package
« Temperature ranges:

- Industrial {1): -40°C to +85°C
- Automotive (E) -40°C to +125°C
DESCRIPTION

The Microchip Technology Inc. 24AAB4/241.C64
(24xx64™) is a BK x 8 (64K bit) Serial Electrically Eras-
able PROM capabie of operation across a broad volt-
age range (1.8V to 5.5V). It has been developed for
advanced, low power applications such as personal
communications or data acquisition. This device also
has a page-write capability of up to 32 bytes of data.
This device is capable of both random and sequentiat
reads up to the 64K boundary. Functional address lines
allow up to eight devices on the same bus, for up to 512
Kbits address space. This device is available in the
standard 8-pin plastic DIP, 8-pin SOIC (150 and
208 mil), and 8-pin TSSOP.

12C is a trademark of Philips Corparation,

PACKAGE TYPE
PDIP
Y
Ao |1 8{ Jvee
A1 ]2 n 7 Jwp
a2l s % 6 ]sct
vss [ 4 5[ ]sba
s0IC

a0 e 8™ veo
a1 2 78 we
Az [3 ) scu
vss [T4 5[] SDA

Poxxye
(ool

TSSOP
WP R sCL
vee 1 SDA
AD 0o Vss
Al R A2

BLOCK DIAGRAM

oz v

[[[a] MEMORY -

EEPROM
CONTROL || CONTROL |—axDEC ARRAY
LOGIC LOGIC
ry PAGE LATCHES
1
] S%L
YDEC |
[ T
SDA
vce O+
vss [ SENSE AMP
R/ CONTROL

*24xx64 is used in this document as a generic parl number for the 24 AAB4/24L.CB4 devices.

© 1998 Microchip Technology Inc.
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24AA64/24L.C64

PIN FUNCTION TABLE

Function

1.0 ELECTRICAL TABLE 1-4
CHARACTERISTICS
Name

11 Maximum Ratings* A0.A1 A2
Vee.. 7OV Vss
All mputs and outputs w, rt Vss “ .-0 6\! to Vcc v SDA
Storage temperature ... ..+65°C to +150°C
Ambient ternp. with power apphed ...-65'C to +125°C SCL
Soldering temperature of leads (10 seconds) reeimeenes #300°C

ESD protection on all pins... et eeenaen LzARY WP
*Notice: Stresses above those listed under "Maximum Ratmgs may vee
cause permanent damage to the device. This is a stress rating only and

functional operation of the device at those or any other conditions

above those indicated in the cperational listings of this specification is
not implied. Exposure to maximum rating conditions for extended peri-

User Configurable Chip Selects
Ground

Serial Data

Serial Clock

Write Protect Input

+1.8 to 5.5V (24AAB4)
+2.5 to 5.5V (24LC64)

ods may affect device reliability.

TABLE 1-2

DC CHARACTERISTICS

All parameters apply across the
recommended operating ranges
unless otherwise noted,

Industrial {1): vee = +1.8Vio 5.5V
Automotive (E). Vce =4.5V to 5.5V

Tamb = -40°C to +85°C
Tamb = -40°C to 125°C

Parameter Symbol Min Max Units Conditions
AQ, A1, A2,
SCL, SDA, and WP pins:
High level input vollage ViH 0.7 vce 0N v
Low level input voltage Vi, - 0.3 Vce v Vce 2 2.5V
0.2 Vce V Vee < 2.5V
Hysteresis of Schmitt Trigger VHYS 0.05 Vecc — vV Vce > 2.5V (Note)
inputs (SDA, SCL pins)
Low level output voltage VoL — 0.40 v loL=3.0 mA @ Vcec = 4.5V
loL=2.1mA @ Vce = 2.5V
Input leakage current [ -10 10 uA [ ViIN=Vss toVee, WP = Vss
VIN = Vss ar Ve, WP = Vce
Qutput leakage current Lo -10 10 pA | Vout =Vss toVee
Pin capacitance Cin, Cout — 10 pF Vce = 5.0V (Note)
(all inputs/outputs) Tamb = 25°C, f.= 1 MHz
Operating current Icc Write — 3 mA |Vce =55V
icc Read — 400 pA  |Vcc = 5.5V, SCL =400 kHz
Standby current Iccs — 4 pA | SCL =8SDA =Vcc =55V
AQ, A1, A2, WP = Vss

Note: This parameter is periodically sampled and not 100% tested.

FIGURE 1-1: BUSTIMING DATA
THIGH
CL
s TSU:STA
TLow THDDAT
SDA T -
iTHD:STA
IN Tse
2N /
SDA Y
ouT !M
WP {protected) Tsu:wp\¥ THD:WP _:“E/
{unprotected) /JK 7/ L

DS21189B-page 2
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24AA64/241.C64

TABLE 1-3 AC CHARACTERISTICS

ified operating ranges unless other-
wise noted,

All parameters apply across the spec-

Industrial (1)

Automotive (E):

Vce = +1.8V 1o 5.5V
Vce = +4.5V to 5.5V

Tamb = -40°C to +85°C
Tamhb = -40°C to 125°C

Parameter Symbol Min Max Units Conditions
Clock frequency FCLK - 100 kHz 4.5V £Vce £ 5.5V (E Temp range)
_ 100 1.8V <Vec <25V
-~ 400 2.5V <vec <55V
Clock high time THIGH 4000 - ns 4.5V £Vce £ 5.5V (E Temp range}
4000 S~ 1.8V sVeec <25V
600 - 25V Vecec 5.5V
Clock low time TLow 4700 ns 4.5V £ Ve = 5.5V (E Temp range)
4700 - 1.8V €£Vee < 2.5V
1300 - 2.5V Ve £ 5.5V
SDA and SCL rise time TR — 1000 ns 4.5V <€ Vcce < 5.5V (E Temp range)
{Note 1) - 1000 1.8V £vVcc <25V
— 300 2.5V sVee £55Y
SDA and SCL fall time TF —— 300 ns (Note 1)
START condition hold lime THD:STA 4000 ~ ns 4.5V £ Vcc £ 5.5V (E Temp range)
4000 1.8V s Voo £ 2.5V
600 - 2.5V < Vcc 55V
START condition setup time TSU:STA 4700 ns 4.5V £ Vce £ 5.5V (E Temp range)
4700 ~ 1.8V sVec €25V
600 2.5V <Veccsh5v
Data input hold time THD:DAT 0 - ns {Note 2)
Data input setup time TSUDAT 250 ns 4.5V £ Ve < 5.5V (E Temp range)
250 1.8V VCc < 2.5V
100 - 2.5V = Vecc £ 5.5V
STOP condition setup time Tsu:sTO 4000 ns 4.5V < Vce £ 5.5V (E Temp range)
4000 1.8V Ve <25V
600 2.5V sVcc =55V
WP setup time Tsu:wpP 4000 ns 4.5V < Vce £ 5.5V (E Temp range)
4000 1.8V Voo <25V
600 25V gVcc 5.5V
WP hold time THD:wP 4700 ns 4.5V g Vcc < 5.5V (E Temp range)
4000 1.8V <Vee g 2.5v
1300 o 2.5V £Vec £ 55V
Qutput valid from clock Taa — 3500 ns 4.5V £ Vce £ 5.5V (E Temp range)
(Note 2) — 3500 1.8V g Ve < 2.5V
= 900 2.5V sVec< 8.5V
Bus free ime: Time the bus must be TBUF 4700 ns 4.5V £ Vce £ 5.5V (E Temp range)
free before a new transmission can 4700 - 1.8V Vce € 2.5V
start 1300 2.5V <vVcc <55V
Qutput fall time from VIH ToF 10 250 ns Cpg < 100 pF {Note 1)
minimum to ViL maximum
Input filter spike suppression TspP - 50 ns (Notes 1 and 3)
(SDA and SCL pins)
Write cycle time (byte or page) Twc — S ms
Endurance M cycles | 25°C, vcc = 5.0V, Block Mode (Note 4)

Note 1: Not 100% tested. Cg = total capacitance of one bus line in pF.

2:  As a transmitter, the device must provide an internal minimum delay time to bridge the undefined region {minimum
300 ps) of the falling edge of SCL to avoid unintended generation of START or STOP conditions.

3:  The combined TSP and VHYS specifications are due to new Schmitt trigger inputs which provide improved noise spike
suppression. This eliminales the need for a Tt specification for standard operation.

4: This parameler is not tested but guaranteed by characterization. For endurance estimates in a specific application, please
consult the Total Endurance Model which can be oblained on Microchip's BBS or website.

©® 1998 Microchip Technology Inc.
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24AA64/241.C64

2.0 PIN DESCRIPTIONS
21 A0, A1, A2 Chip Address Inputs

The A0,A1,A2 inputs are used by the 24xx84 for multi-
ple device operation. The levels on these inputs are
compared with the corresponding bits in the slave
address. The chip is selected if the compare is true.

Up to eight devices may be connected to the same bus
by using different chip select bit combinations. These
inputs must be connected to either VCC or Vss.

2.2 SDA Serial Data

This is a bi-directional pin used to transfer addresses
and data into and data out of the device. It is an open-
drain terminal, therefore, the SDA bus requires a pullup
resistor to Voo (typical 10 k& for 100 kHz, 2 kQ for
400 kHz}

For normal data transfer SDA is allowed to change only
during SCL low. Changes during SCL high are
reserved for indicating the START and STOP condi-
tions.

2.3 SCL Serial Clock

This input is used to synchronize the data transfer from
and to the device.

24 wp

This pin can be connected to either Vss, Vcc or left
floating. An internal pull-down resistor on this pin will
keep the device in the unprotected state if left floating.
If tied to Vss or left floating, normal memory operation
is enabled (read/write the entire memory 0000-1FFF).

If tied to Ve, WRITE operations are inhibited. Read
operations are not affected.

3.0 FUNCTIONAL DESCRIPTION

The 24xx64 supports a bi-directional two-wire bus and
data transmission protocol. A device that sends data
onto the bus is defined as a transmitter, and a device
receiving data as a receiver. The bus must be con-
trolled by a master device which generates the serial
clock (SCL), controls the bus access, and generates
the START and STOP conditions while the 24xx64
works as a slave. Both master and slave can operate as
a transmitter or receiver but the master device deter-
mines which mode is activated.

4.0 BUS CHARACTERISTICS

The following bus protocol has been defined:

= Data transfer may be initiated only when the bus
is not busy.

» During data transfer, the data line must remain
stable whenever the clock line is HIGH. Changes
in the data line while the clock line is HIGH will be
interpreted as a START or STOP condition.

Accordingly, the following bus conditions have been
defined {(Figure 4-1).

41 Bus not Busy (A)

Both data and clock lines remain HIGH.

42 Start Data Transfer (B)

A HIGH to LOW transition of the SDA line while the
clock (SCL) is HIGH determines a START condition.
All commands must be preceded by a START condi-
tion.

4.3 Stop Data Transfer (C)

A LOW to HIGH transition of the SDA line while the
clock (SCL) is HIGH determines a STOP condition. All
gperations must end with a STOP condition.

4.4 Data Valid (D)

The state of the data line represents valid data when,
after a START condition, the data line is stable for the
duration of the HIGH period of the clock signal.

The data on the line must be changed during the LOW
period of the clock signal. There is one clock pulse per
kit of data.

Each data transfer is initiated with a START condition
and terminated with a STOP condition. The number of
the data bytes transferred between the START and
STOP conditions is determined by the master device.

4.5 Acknowledge

Each receiving device, when addressed, is obliged to
generate an acknowledge signal after the reception of
each byte. The masler device must generate an extra
clock pulse which is associated with this acknowledge
bit.

Note: The 24xx64 does not generate any
acknowledge bits if an internal program-
ming cycle is in progress.

A device that acknowledges must pull down the SDA
line during the acknowledge clock pulse in such a way
that the SDA line is stable LOW during the HIGH period
of the acknowledge related clock pulse. Of course,
setup and hold times must be taken into account. Dur-
ing reads, a master must signal an end of data to the
slave by NOT generating an acknowledge bit on the
last byte that has been clocked out of the stave. In this
case, the slave (24xx64) will leave the data line HIGH
to enable the master to generate the STOP condition.

0521189B-page 4
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FIGURE 4-1: DATA TRANSFER SEQUENCE ON THE SERIAL BUS

(A) | B) (o) ) (C) (A

SCL \ | {_“""-_'—"ﬁ_‘ _/—]j——\— ’
AN /1

)
o)

)
e

SDA—\ /

\. A "

v Y —y—
START ADDRESS OR DATA STOP
CONDITION ACKNOWLEDGE ALLOWED CONDITION
VALID TO CHANGE

FIGURE 4-2: ACKNOWLEDGE TIMING

Acknowledge
Bit
1

sct \ [\ 2\ 8\ [a\ [\ [e\ [7\ [e) [fe) [1\ [2\ Je
SDA | |

Transmitter must release the SDA line at this point | | Receiver must release the SDA lin at this point

allowing the Receiver to pull the SDA lne low to so the Transmitter can continue sending data.

acknowledge the previous gight bits of data.
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5.0 DEVICE ADDRESSING

A control byte is the first byte received folfowing the
start condition from the master device {Figure 5-1). The
control byle consists of a four bit control code; for the
24xx64 this is set as 1010 binary for read and write
operations. The next three bits of the control byte are
the chip select bits (A2, A1, A0). The chip select bits
allow the use of up to eight 24xx64 devices on the
same bus and are used to select which device is
accessed. The chip select bits in the control byte must
correspond to the logic levels on the corresponding A2,
A1l and AO pins for the device to respond. These bits
are in effect the three most significant bits of the word
address. .

The last bit of the control byte defines the operation to
be performed. When set to a one a read operation is
selected, and when set to a zero a write operation is
selected. The next two bytes received define the
address of the first data byte (Figure 5-2). Because
only A12...A0 are used, the upper three address bils
are don't care bits. The upper address bits are trans-
ferred first, followed by the less significant bits.

Following the start condition, the 24xx64 monitors the
SDA bus checking the device type identifier being
transmitted. Upon receiving a 1010 code and appropri-
ate device select bits, the slave device outpuls an
acknowledge signal on the SDA line. Depending on the
state of the R/W bit, the 24xx64 will select a read or
write operation.

FIGURE 5-1: CONTROL BYTE FORMAT
Read/Write Bit
Chip Select
Control Code Bits
I I ]
Sk o 1 0 [ A2 | A1 | AD |R/W JACK
| i
Slave Address
Start Bit Acknowledge Bit
5.1 Contiguous Addressing Across

Multiple Devices

The chip select bits A2, A1, AQ can be used to expand
the contiguous address space for up to 512K bits by
adding up to eight 24xx64's on the same bus. In this
case, software can use AQ of the conirol byte as
address bit A13, A1 as address bit Ai4, and AZ as
address bit A15. [Uis not possible to sequentially read
across device boundaries.

FIGURE 5-2: ADDRESS SEQUENCE BIT ASSIGNMENTS
CONTROL BYTE ADDRESS HIGH BYTE ADDRESS LOW BYTE
A | AL
- ~N X NP ~
Alaja Alalaiala £ = ¢ LUt A
T{ol1]{0f2]7|0o RW X|X|Xt42011}101 9|8 7 0
L il |
C%%EITEOL SI(E:EFLE‘I' X = Don't Care Bit
BITS

DS21189B-page 6

@ 1998 Microchip Technology Inc.



24AA64/241.C64

6.0 WRITE OPERATIONS

6.1 Byte Write

Following the start condition from the master, the
control code (four bits), the chip select {three bits), and
the R/W bit (which is a logic low) are clocked onto the
bus by the master transmitter. This indicates to the
addressed slave receiver that the address high byte will
follow after it has generated an acknowledge bit during
the ninth clock cycle. Therefore, the next byte transmit-
ted by the master is the high-order byte of the word
address and will be written into the address pointer of
the 24xx64. The next byte is the least significant
address byte. After receiving another acknowledge sig-
nal from the 24xx64 the master device will transmit the
data word to be written into the addressed memory
location. The 24xx64 acknowledges again and the
master generates a stop condition. This initiates the
internal write cycle, and during this time the 24xx64 will
not generate acknowledge signals (Figure 6-1). i an
attempt is made to write to the array with the WP pin
held high, the device will acknowledge the command
but no write cycle will occur, no data will be written and
the device will immediately accept a new command.
After a byle write command, the internal address
counter will point to the address 1ocation following the
one that was just written.

6.2 Page Write

The write control byte, word address and the first data
byte are transmitted to the 24xx64 in the same way as
in a byte write. But instead of generating a stop condi-
tion, the master transmils up to 31 additional bytes
which are temporarily stored in the on-chip page buffer
and will be written into memory after the master has
transmitted a stop condition. After receipt of each word,
the five lower address pointer bits are internally incre-
mented by one. If the master should transmit maore than
32 bytes prior to generating the stop condition, the
address counter will roll over and the previously
received data will be overwritten. As with the byte write
operation, once the stop condition is received, an inter-
nal write cycle will begin (Figure 6-2). If an attempt is
made to write to the array with the WP pin held high, the
device will acknowledge the command but no write
cycle will occur, no data will be written and the device
will immediately accept a new command.

6.3 Write Protection

The WP pin allows the user to write protect the entire
array (0000-1FFF) when the pin is tied to Vcc. If tied to
Vss or left floating, the write protection is disabled. The
WP pin is sampled at the STOP bit for every write com-
mand (Figure 1-1) Toggling the WP pin after the STOP
bit will have no effect on the execution of the write cycle.

FIGURE 6-1: BYTEWRITE
S
BUS ACTIVITY T s
MASTER A CONTROL ADDRESS ADDRESS T
R BYTE HIGH BYTE LOW BYTE DATA o
T A N N 5 N o ~ P
SDA LINE I1|U 1‘03»}6\0] x]xtx H
A A A A
c c c c
BUS ACTIVITY 2 3 < b
X = don't care bit
FIGURE 6-2: PAGEWRITE
3 s
CONTROL ADDRESS ADDRESS T
li\aﬂli.ss"f'\Ecl;{NlTY é BYTE HIGH BYTE LOW BYTE DATABYTE O DATA BYTE 31 0
T A \ A o A P
IF'TTTTTT TTTTTTT
SDA LINE 101 O‘AlAle Hxlxl TTTT TTTT T T [;l
2|1]o I J T | a4 1t 11 I 131 1 1 1t Jlf | I |
A A A A A
BUS ACTIVITY C C C C C
K K K K
X = don't care bit
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7.0 ACKNOWLEDGE POLLING

Since the device will not acknowledge during a write
cycle, this can be used to determine when the cycle is
complete {this feature can be used to maximize bus
throughput). Once the stop condition for a write com-
mand has been issued from the master, the device ini-
tiates the internally timed write cycle. ACK polling can
be initiated immediately. This involves the master send-
ing a start condition followed by the control byte for a
write command (R/W = 0). If the device is still busy with
the write cycle, then no ACK will be returned. If no ACK
is returned, then the start bit and control byte must be
re-sent. If the cycle is complete, then the device will
return the ACK and the master can then proceed with
the next read or write command. See Figure 7-1 for
flow diagram.

FIGURE 7-1: ACKNOWLEDGE POLLING
FLOW

Send
Write Command

|

Send Stop
Condition to
Initiate Write Cycle

!

Send Start

v

Send Control Byte
with RW =0

Did Device
Acknowledge

Next
Operation
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8.0 READ OPERATION

Read operations are initiated in the same way as write
operations with the exception that the RAW bit of the
contral byte is set to one. There are three basic types
of read operations; current address read, random read,
and sequential read.

8.1 Current Address Read

The 24xx64 contains an address counter that main-
tains the address of the last word accessed, internally
incremented by one. Therefore, if the previous read
access was to address n (n is any legal address), the
next current address read operation would access data
from address n + 1.

Upon receipt of the control byte with RAW bit set to one,
the 24xx64 issues an acknowledge and transmits the
eight bit data word. The master will not acknowledge
the transfer but does generate a stop condition and the
24xx64 discontinues transmission (Figure 8-1).

8.2 Random Read

Random read operations allow the master to access
any memory location in a random manner. To perform
this type of read operation, first the word address must
be set. This is done by sending the word address lo the
24xx64 as part of a write operation (R/W bit set to 0).
After the word address is sent, the master generates a
start condition following the acknowledge. This termi-
nales the write operation, but not before the internal
address pointer is set. Then the master issues the
control byte again but with the RAV bit set to a one. The
24xx64 will then issue an acknowledge and transmit
the 8-bit data word. The master will not acknowledge
the transfer but does generate a stop condition which
causes the 24xx64 to discontinue transmission
(Figure 8-2). After a random read command, the inter-
nal address counter will point to the address location
following the one that was just read.

8.3 Sequential Read

FIGURE 8-1: CURRENT ADDRESS READ Sequential reads are initiated in the same way as aran-
S dom read except that afler the 24xx64 transmits the
T S first data byte, the master issues an acknowledge as
E,L:"g#g""” A C%"#TFEOL gﬂ% B opposed o the stop condition used in a random read.
T A A \ 4P This acknowledge directs the 24xx64 to transmit the
SDA LINE I1|0H0 NARE Tl H next sequentially addressed 8-bit word (Figure 8-3).
2]3]0 I Following the final byte transmitted to the master, the
BUS ACTIVITY é g master will NOT generate an acknowledge but will gen-
K A erate a stop condition. To provide sequential reads the
c 24xx64 contains an internal address pointer which is
K incremented by one at the completion of each cpera-
tion. This address pointer allows the entire memory
contents to be serially read during one operation. The
internal address pointer will automatically roll over from
address 1FFF to address 0000 if the master acknowl-
edges the byte received from the array address 1FFF,
FIGURE 8-2: RANDOM READ
BUS ACTIVITY ? ? 3
MASTER A CONTROL ADDRESS ADDRESS A CONTROL DATA T
R BYTE HIGH BYTE LOW BYTE R BYTE BYTE 0
T~ A N A N L B ~ V= i r A ,P
SDA LINE AlAL A T 11 FTTTT 11 AAA TTTTTUTT ‘_F_’_l
10102100|ix|x[x||11 A I S11(0)%2]4]0]! La 4
A A A A N
BUS ACTIVITY C C C c 0]
K K K A
X = Don't Care Bit C
FIGURE 8-3: SEQUENTIAL READ
S
BUS ACTIVITY T
MASTER CONTROL DATA n DATA N + 1 DATA n + 2 DATAR+X 0O
A A A A P
rs N N R r ™
""‘I"|illllll TTFT T TTTTTTId IillllIH
SDA LINE s I OO T I | | I T O A | | I I | {L | I I I |
A A AT N
Cc C c C G
BUS ACTIVITY K K K A
C
K
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NOTES:
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24xx64 PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

24xx64 — /P
P = Plastic DIP {300 mil Body), 8-lead
Package: SN = Plastic SOIC (150 mi! Body, EIAJ standard), 8-lead
ge- SM = Plastic SOIC (208 mil Body, EIAJ standard), 8-lead
ST = TSSOP, 8-lead
Temperature I = -40°C to +85°C
Range: E = -40°C to -125°C
24AAB4 64K bit 1.8V I2C Serial EEPROM
Device: 24AAB4T 64K bit 1.8V I°C Serial EEPROM (Tape and Reel)
) 24LC64  B4K bit 2.5V I2C Serial EEPROM
24L.C64T 64K bit 2.5V 1°C Serial EEPROM (Tape and Reel)

Sales and Support

Data Sheets

Products supported by a preliminary Data Sheel may have an errata sheet describing minor operational differences and recom-
mended workarounds. To determine if an errata sheet exists for a particular device, please contact one of the following:

1. Your local Microchip sales office (see last page).

2. The Microchip Corporate Literatlure Center L.S. FAX: (602) 786-7277.

3. The Microchip’s Bulletin Board, via your iocal CompuServe number {CompuServe membership NOT required).

Please specify which device, revision of silicon and Data Sheet (include Literature #) you are using.
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ULN2801A
ULN2802A - ULN2803A
ULN2804A - ULN2805A

EIGHT DARLINGTON ARRAYS

e EIGHT DARLINGTONS WITH COMMON EMIT-

TERS

OUTPUT CURRENT TO 500 mA

OUTPUT VOLTAGETOS0 V

INTEGRAL SUPPRESSION DICDES

VERSIONS FOR ALL POPULAR LOGIC FAMI-

LIES

s OUTPUT CAN BE PARALLELED

» INPUTS PINNED OPPOSITE OUTPUTS TO
SIMPLIFY BOARD LAYOUT

DESCRIPTION

The ULN2801A-ULN2805A each contain eightdar-
lington transistors with common emitters and inte-
gral suppression diodes for inductive loads. Each
darlington features a peak load current rating of
600mA (500mA continuous) and can withstand at
least50V in the off state. Outputsmay be paralleled
for higher current capability.

Five versions are available to simplify interfacing to
standard logic families : the ULN2801A s designed
for general purpose applications with a current limit
resistor; the ULN2802Ahas a 10.5kQ inputresistor
and zenerfor 14-25V PMOS; the ULN2803Ahas a
2.7k input resistor for 5V TTL and CMQOS ; the
ULN2804A has a 10.5kQ2 input resistor for 6-15V
CMOS and the ULN2805A is designed to sink a
minimum of 350mA for standard and Schottky TTL
where higher output current is required.

All types are supplied in a 18-lead plastic DIP with
a copperlead from and featurethe convenientinput-
opposite-output pinout to simplify board layout.

September 1997
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DiP18

PIN CONNECTION (top view)

IN 1 M Qut 1
IN 2 7 out 2
W 3 % OuT 3
IN & 15 OUT &
IN 5 & OUr §
IN & 3 OUT &
IN 7 12 outr ?
IN 8 N Qut 8
GND 10 LN DIODES

118




ULN2801A - ULN2802A - ULN2803A - ULN2804A - ULN2805A

SCHEMATIC DIAGRAM AND ORDER CODES

For ULN28B01A {each driver for PMOS-CMOS)

For ULN2802A (each driver for 14-15V PMOS)
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For ULN2803A (each driver for 5 V, TTLICMOS)

For ULN2804A (each driver for 6-15 V
CMOS/PMOS
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ULN2801A - ULN2802A - ULN2803A - ULN2804A - ULN2805A

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vo Output Voltage 50 v
Vi input Voltage v
for ULN2802A, UL2803A, ULN2804A 30
for ULN2805A 15
Ic Continuous Collector Current 500 mA
s Continuous Base Current 25 mA
Piot Power Dissipation w
(one Darlington pair) 1.0
{total package) 2.25
Tamb Cperating Ambient Temperature Range - 20 to 85 *C
Tstig Storage Temperature Range - 5510 150 °C
Tj Junction Temperature Range — 20 to 150 °C
THERMAL DATA
Symbol Parameter Value Unit
Rihj-amp | Thermal Resistance Junction-ambient Max. 55 °CIW
ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. | Unit | Fig.
lcex Output Leakage Current Vee = 50V 50 1A 1a
Tame = 70°C, Vee = 50V 100 A | 1a
Tamb = 70°C
for ULN2B0O2A
Vce = 50V, V, = 6V 500 uA {1 1b
for ULNZ2804A
Ve = 50V, V, = 1V 500 pA | 1b
Veeeay | Collector-emitter ic = 100mA, lg = 250uA 0.9 1.1 \
Saturation Voltage ic = 200mA, Ig = 350uA 1.1 13 \% 2
ic = 350mA, Iz = 500uA 1.3 1.6 \'J
lion) Input Current for ULN2802A V= 17V 0.82 1.25 | mA
for ULN2803A V= 3.85V 0.93 1.35 | mA
for ULN2804A V| = 5V 0.35 0.5 mA 3
Vi = 12v 1 145 | mA
for ULN2805A V= 3V 1.5 2.4 mA
ligom input Current Tamb = 70°C, Ig = 500pA 50 65 pA 4
Viton) Input Voltage Vee =2V
for ULN2802A 13 v
lc = 300mA
for ULN2803A 24 A
le = 200mA 27 v
lg = 250mA 3 v
lc = 300mA 5
for ULNZ2804A 5 \'
Ic = 125mA 6 \
ke = 200mA, 7 A"
ic = 275mA 8 A
ic = 350mA
for ULN2805A 2.4 v
fc = 350mA
hre DC Forward Current Gain for ULN2801A
Vee = 2V, I = 350mA 1000 - 2
Ci Input Capacitance 15 25 pF -
teLh Turn-on Delay Time 0.5 Vito 0.5V, 0.25 1 uS -
tPHL Turn-off Delay Time 0.5 Vito 0.5 Vo 0.25 1 KS -
Ir Clamp Diode Leakage Current Vr = 50V 50 pA 6
Tamp = 70°C, Vr = 50V 100 pA 6
VE Clamp Diode Forward Voltage fr = 350mMA 1.7 2 \'4 7
318
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ULN2801A - ULN2802A - ULN2803A - ULN2804A - ULN2805A

TEST CIRCUITS

Figure 1a. Figure 1b.
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ULN2801A - ULN2802A - ULN2803A - ULN2804A - ULN2805SA

Figure 8 : Collector Current as a Function of

Saturation Voltage.
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Figure 10 : Allowable Average Power Dissipation

as a Function of Ambient Temperature.

G- 4924

Py
ow) DEVICE LIMIT
10 \
WL
N
v,
G
10 =
&
X
\
05 3
by
\
) 50 100 150 Tympt*C)

Figure 12 : Peak Collector Current as a Function

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

InputCurrent.
_ G-4%2)
H T 4
[m:! ’
I
ri
4D0
i/
-/
1%
7
b 7
Zz (¥
AR
- [ [
l |
] 200 00 L (pa)

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 ULN2802A).
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Figure 14 : Input Current as a Function of Input Figure 15 . Input Current as a Function of Input
Voltage (for ULN2804A) Voltage (for ULN2803A)
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Figure 16 : [nputCurrent as a Function of input
Voltage (for ULN2805A)
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DIP18 PACKAGE MECHANICAL DATA

mm inch
DIM.
MIN. TYP. MAX, MIN. TYP. MAX.
at 0.254 0.010
B 1.39 1.65 0.055 0.065
b 0.46 0.018
b1 0.25 0.010
D 23.24 0.915
E 8.5 0.335
e 2.54 0.100
e3 20.32 0.800
F 7.1 0.280
| 3.93 0.155
L 33 0.130
Z 1.27 1.59 0.050 0.063
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Information fumished is believed to be accurate and reliable. However, SGS-THOMSON Microglectronics assumes no responsivility for
the consequences of use of such information nor for any infringement of patents or other rights of third parties which may result from its
use. No license is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microetectronics. Specification
mentioned in this publication are subject to change without notice. This publication supersedes and replaces all information previously
supplied. SGS—THSMSON Microelectrorics products are not authorized for use as critical components in life support devices or systems
without express written approval of SGS-THOMSON Microelectronics.
© 1987 SGS-THOMSON Microelectronics - Printed in ltaly — All Rights Reserved
SGS-THOMSON Microelectronics GROUP OF COMPANIES
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