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PIN NAME /0 | SYMBLE MIN TYP MAN DESCRIPTION

1 | ANT-IN I - - 400Vp-p ANT in

2 | ANT-OUT (8] Vant Vdd-0.5V Vdd | Vdd+0.5V | Diver output

3 | ASCIVWIEGAND I Hi:ASCHI

Low:Wiegand26

4 | CP 0 Low Pluse 100ms

5 | DATALI 0 Vo-H Vee-0.2V Vee Veet0.2V Digital Dataoutput
Vo-L z GND*|=Vss+).2V

6 | DATAO O Vo-H Vee-0.2V Vee Veet0:2V Digital Dataoutput
Vo-L S GND | Vss+0.2V

7 | WRITE I Low aciive

8§ | GND Ground

9 | VCC Vec 3.5V- S5V 525V vCC

M3 WA 2.2 1IAIIgazifeavawr ligaRFID
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snin e nlde AM125kHz
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Trlians Tiiga Vee=5V
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g s -40° C-85°C
mm%uqaqﬂums“lﬁam 95% RH

MINH 2:3 poasnmauinuedluga RED

Tuga RFID fiteenuuuiiesesfumssuiinsinamd 125kHz Aszna EM lay
o1naf ldnn Tugaeefiaeaudetu vuftie Wiegand26 uas Rs-232/TTL Tatiowyauuy
Wicgand26 921l5znoudiedaanudesdiudaeiuldud DATA s DATAO Seluganvuiley
593 UMITIUBYIUAYY ﬁaﬁ'u‘luiﬂiwuﬁssﬁqxﬁaﬂh’f'ﬁ’mum”muw RS-232/TTL iHoudeny

TulasaouInsaes




cP : :
I‘ i o ) l.
' ' 77 H H
: : ' ‘ : - :
DATA1 : : : . : :
: U : WA ' ;
: : : 1 ! ]
H H H i V4
BATAD : : L] : //Ll | : :
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2.3 AUONHAUZYIYUNINITVURFID
2.3.1 ANHAEAI311913 (Operation type)
o 2 -1 A v A ° 1 ' & ]
9UnsalsUURFID Nauinuazazese 1 wwligduuumshnuednlasginilesenin

MsSuuazaadouauiFull Dunlex(FDX) / Half Duplex(HDX)

2.3.1.1 M335UdIV8YauVY Full Duplex(FDX)

3D IITINMsdedyapadegaoenameana Fumduiuilumsdanasnu
fhriunanauinglis el tuuinfied S nams Weude uazilessinanuus
yosnauFuA T ImeRnsennilmsyr e w1l Tdvdiduanaeeds
TidunSessiutioernds llduatssdtdamistmurlziiiogde wedfeudy
Fuanaiinfdiosnneinnisdn daumds s e i I d faana
sonndganhdsiefosfimasms Tumsaduminanansodaanuntuingm
mIdemNIIIARLATeY IR TIe AdnNal dentisd) Tinnaaiv e 1ind aas
aunsauenuezivasin idetigndas Talshiogaadaniaiiis Load Modulation ¥
MIApEISIIN Full Duplex (A3 8301z Hadaiaifiannsanrasvuasiasiiu
st uuinldaasanar nsasdaanunnisoswiluduin Dowaliak)
waznsdatonaTImMMniNguAsBse I (Unlink) anitsansehawmile laf 18

Sufludparasaimzlumsdalinduimadiala a1

| Procedure .

IDX:
Encrgey G Dot N R R A D N N Y Gl 0 B S A
downlink: —— S AN | E——
uplink: """ " AR

HDX:
Cusrzey nans oy, S e e e e e PR el

downlink: i\ i
uplink: h
915189

1 N, T A - 7 -y
39 2. 4 UEONR TILHGNS DN T A 8@ 151U Full Doplexd FDX W0 Half Duplex {HDX)
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23.1.2 M3uaidieyauvy Half Duplex (HDX)
A3 AOAISHUY Half Duplex 1308 1uazimyadendaa i Il Idduudin
& P 4 4 @ . ' <
anoAlIa Fimsasdaanauanniessiu TdunnDownlink) uasmsdedoyannunn
s o d' J . LY = ° o/ LY o/ L 4 ¥ &
fMudunTeesru (Uplink) 92aaelin1s MYUATINIZRAAMS SUEITOUATEHINIAGDS

SruMazIin

23.2 ‘Uulm‘faga (Data capacity)

Taoa Wgunsaiusin RFID sefvnaveamizsn s WeilfsuiSondiuth vunamuy
4oy (Data capacity) laushanaud hinlud hlvwdamarealalud dedvuftn RFD dnnqu
niaiIgsumsoonuiiuin T vAnINENEa 1 Tn (1bit ransponder) Haufintiuliiniis e

X | g’
Usendauarliyalsgass lumsihllidafisufiomandeaainemmwminiy

233 anuaiselunsldsnnss (Programmable)

masmunyszAnasia REID andiaanueinsaluns Tisunsudoyacmnsainia
oon ldShudind Biaunse Tsunsild semelussiins dendoynaiio nilusitanvnheleg
s Igs S vimsandetomssasias Wiasnsalaumnawd il Smlszinmmiiaiy
ufin RFID ﬁmms'ﬁ1msIﬂsunsm?agmimmasﬂ?aaﬂ'm'lﬁ nssanIstANRIAA (Sequence) T
nstiveafinfiannia Tlsuasi iy lmatian Wlumssamalssinanadoualiifon

a dp A& =
AT lusoemavaln

2.3.4 U¥aINaINY (Power supply)
Qs a o a = & A

flunaamiinmamafiahliniudiignn lumsiasaidonlsiin RFID Astiannse
° & v ¥ p &
muumlszmmamiaqgﬂmaﬂﬂftmﬁ‘lu 2094 fio wuuwaau (Passive transponder) %Giﬂuilﬁﬂ
#ludoamaunasneusse imeludm uaseardsnmsinlasduanandsan Ivihnasnnn

A o« d a o v a £ A - . &

el lifoufivtetafed nudmlszianuilsio uuunendn (Active Transponder) &9

s & A 1 fa &
aaamssznvmg e lumnialdlauaaldm IG‘I‘ﬁh]iznﬂﬂntlﬁﬂﬁﬁﬂﬂf!ﬂ“ﬂﬂ
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23.5 suanaaldau (Frequency range)
H ¥ ]
ANuNINeveeANLa 199U (Frequency range) Tuansgiu RFID Wussvanedenau
Ao i A 4 Q ¥ 7 1 1 -1 ¥ A i ]
anudingiiesessuihmsdeosn llwiniy Tases liaulshunnezdenduanudlusiula
o 4 a o P~ v A d o v Ha o od A '
aounduan Baluunsnssluiinenalimsdendumudaduuiiiumanudidersuiieseswem
deoenly Tasusnuozanuuanansfudramatianisusgaady iy Load modulation
4 1 L LA s o = or A 1
dszfuvewnduanuannuinde lilyssyddg lunsiuninsan lulspiunduwnenld
sy luszuuuaaIdInumuNAIUING 358618MAIUD ISM (Industrial-Scientific-Medical)

l& H A o o =
FatlusmanudidmualumsidoutiFegasvnssu Inndeas tagmsuwnd awnseld

L4

s Taghinsafudnnrudndaon lunsdoas Teo liaan@ldnu dansuadunmeiils
fuluszuuuaasiaatiiun i afuinetieon1iihi 3 s wan1dun

- gundulam (Low Frequeney : LF)@1n31 150.kAz

- UMY (High Frequency - HF) 13,56 MHz

- #un :nu?; q&ﬁd (Uttra High Frequency : UHF) 433/868/915 MHz

g ms 1 2 Srusamusaogvingdusiiddunuiitiszesms fomsdoyaly
szozInd (LF 530201l 593180 10-20 (U Asn s AIng HE 53838l somar Tauns) k5 ms
AT aeuMsIIngisanT MaRs etz I iudns doudnl DEF sgnldtuanidii
szgzmsaeatsdoyaluszeslng (UHE svozenalsesna: 1-10 aias) By szutnfusiSmsms
s wazlutlemiii szun FID Midsanisnazialuhiuand luisnifeud 24 GHz
wazA 5.8 GHz e 1Fnuiinosnsszeze it tian 10 wasitiudulundvess imilae
A anums eastoyn iemendiudssuiioasiauinininiuing S ldaaumes
dnumudguiiuszutiiinanid mumsaedoyagge daetsnumiigadamsuiu iy
waraadauumenauIngildnaunmeludn 2 huamdusneisedustariazauda

aavauiull

23.6 msiuaedeyassrinuiinuaziniose
Taonninez 1§ msueamamaueinifwavie ldnsueamanausuifsa(Amplitude
@ o 4 | S o o
Modulation: AM)IPAUMSISAAUNUFANADS (Manchester encoded AM) uani lufegiuni

3 A 4 ¥ & 3 .
unnfilFnsueqaanundundls wu myvegiadunumna@Wfdos (Phase Shit Keying : PSK)
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Wita uF@WAE04 (Frequency Shit Keying : FSK) #3oms1dmsuogaan1annud (Frequency

Modulation : FM)

a a = A 4 . [ Y A o
- AsuegmBunYNeBlaga (ASK) ANNAYBIRAUWIN (Carrir Wave) mihiih
fyanaezuneniudlinandeomsezlinmeg Tesdnuazvesdyanamegaaile
A o ) aa ﬂ A s 2 T a A a a
milavesdyanadoyantnsadiy 1 vnavesndumvIzgvunInng uaziiediai
' A o ¥ = Y T o
auilu 0 yavenAuMIzanasnInini-managian ASK siney lufes1dsuau
flsumszazgnsunavandygnaduldie
a { A '
- mIveguABNarRND ESK) N Neaalt FSK vinavesnaunvivs Tl
= (= | - | o A o A a o d =
nlasunasiadanittow-ao anudvesnaumiv Tasietaliauilud aoudves
A ] - A a 1 1 4 e U =
adurerganinlnauaziieSatianiiu o sandvsssaunvinezdninlnd
- msuoganBuavmurla-(PSK) nannsuod Phase Keying (PSK) fio viauay
o 4 ' 4 ' {4 o ’ y
mndvesnawniey hilimsuldouilasuswenlfsuiinlavesdan undnae die
. 3 ' 4
fimsifaoumlasaatazveadionin 1 Tl o vieulAownan o ld 1ilavesndu
' . . syl
ifavu (Shif)) 11 180 93mMAae MRS PSK A 10159917 Ian ) 2:me'(0,90,180
1A '270 Darh) ALY 8 IMe(0,45,90,135,180,225,270 uae 315 03¢) Tumsuagian
A - @ Y aa £ ﬂ [ et
iolasudgpadoyansasalmiudag usyiineniy 3 iy I5msnuy PSK
o o P A o o et et '
wilidaanusvminfadudoafigadesh W lddag aifiganmangana s ms
N NIUIZERNNNALALIIRIGINTT

TumsSudedoyaviodyanaIngsenNamafuinsessiu sz ldogd

1
r-1

o & o = - a i = T ¥ 4
iszansamfraiissnssmalinusanminsautusnutnmeniFnuinnieanualdanu
o 4 o ] 1 a aa ¥
i 13.56n1B5A% ANUEYONTIBAIMATNIMISAUARD 22, 12005 utiuoui luma§iidiu
t P a i 1 3:- @ o 1 ] 1

Nignunsanezihenomantivina lngnnafmnidmmtimniinnadn 1dethaniuou
o & o v ar 4 g A d o A e
Aniumesimangesmmzauesl¥utumnnganfe meemantiusaalavinaidnrsonl
FosnuuuMmamsNEEoMALYLINNLAN la Tna(Magnetic dipole Antenna) 31 l111v04

a1 - P o A o J A o A o
awnmeiaguannmiannidliuvemaiuunueimaviounumes lsd wuuiiiluieguivih
A ' Y I A a4 ¥ AX 5 o
unnaeneamnuduisy neidluguunnnauuasimaen neilvusgiunnumnzen lu

é 1 o 5 v L
i3 1%'4114«1;«1@1ﬂmmu"lﬂmumm?\wmzzmzﬂszmmmamﬁ’mw AU HONIINAIWBIMAIS
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@ o 3

wmthiisudedeyaudrdahmimduunassiesldiuresaslunin Taserdondnmahaua

4 o =

wrfaveslufa Wisuad Gowssumitenhluvaaaifanndusasimin@nnisssiy)
¥ : H . . . 1 ] ¥ d 4
Anemn/Aeunlas llmunai(Time-varying magnetic field) WernumsemMavouin dsufinuay
. 4 3 L] . N 1 L 3 . k' N N H = 3 ’
wIssswaginiuluszez 0.16nhwesnnuenndunmsa 4G endningmsiifiatuh
. 2 . . o d a. o ) LY A g X .
Transformer-type Coupling Fuflutlsngmsslunu@arsumsitaus sy Infhuniienhiu
1 - - - < '3 o .& .&' -
seninvamalgugivazvamrendegiilunsudesued Fullurwesitugulunsedneg

. da X o v g o
an Inffadu lumsiudadeyavewnn

2361 pEzUUATIITOMIzH AT s T

1. inSessmesimsdsdonnaingeidaiiomiaitudazmnesonoudaya anoy
NAFAAN

2. Lfi‘ﬂuﬁﬂ‘lﬁ'%'nﬁ'agiym%qﬁfhmmnm‘%mﬁm‘luszﬁ'vﬁnﬁﬂma fazhmamiionh
Weahandsnii Muinii Tasszandynamitnuiionsegiiinsnaasnoaly
uinYham

3. 2innRInpatmdBYAnIpMIgAY Mo luueinshsiadeayann
mizsanusimaliuazdhsiadoyaudraslidimnoznaonimnhiivogioadeyn

4. daefignuognsggnds i fvamatimbiidhimenmaiadyllsudiedw

5. IA3RIEIlAININAs IR R N et asostieu S a(EnRvelope Detector)
waz1inAmAnes (Peak Detector) Tuasitlaewdganadoyafivegaaudmafin iy
Taseamilis1oz 1 1HIgARFID 125 KHz TumseTudoyasimiitn

2.3.6.2 m3tesiumaruve s udieya(Anti-Collision)
' & - & i
mysdoyanmminidumeifinhiaRedu sailudeddonilsverrm %

o_q 9 ' v 3 o [ e 4 & ogquw ' 9/
midmsswdeyaninunad i idesnsaa’) uasdsivihildnmseudeyanin
unmi Idndouq fu Ao danes suii i lumstlesdumssunuvssdoya(Ant-Collision)

{ 1 ) o . =3 ~ o 3
wegmolussinniues sellesdumssuvesdeyavesminunyiia lasndnmsey
¥ g : o Ao v g 1 o A 3 &
doyannuiimzenududidulunarfidimua udasuines lidahidunsessniuiiug

slimsdaas smua R LNAI(TimeSlo) Midaveyafinmdme fumudansstuf
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'3 o {3 @ 4 P @ as <
fmua Idoyafidundunseshifamssududuie 185udeyainninuinnane

1 s
unnandoudu

Lyrvvwwe ."“’l.

Y

‘Qj 3 4‘ 2 9 o k%4 ‘ﬂl =2 1 gj 1 ¥ o k% L E 4
wnansiluenansianulidmiumsldnuionisinwivintu euaelvilldusslavdaunisen

ldnsdllag Msdu dnveiudlvdaudanioniasiesddfiuivetenarsynasaninislly
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Uni 3

YulnsneuInsaaas(Microcontroller)

1l TasnouInsamefaszga pic Hugudnanaugumsihauvesses hilu 'l
awfisidemsasfmuaty alulassouil 18h T Tasneu Tnsamesasena prcinld tums
$udoyaninTugarFID wuity I3inissanusinisuen derniSlumsdudoyafiugnves
yanafidean1sszyds nazinsida-Telssy uanfudoyanmdi-oen 3iimissnnud

MBUDNDNA?

3.1 Tulasneulnsaideinszga PIC

pic fio'li Tnsneu Insamesaseqaniisiinan lnaussn b TasglMicrocip) TaopIC 6o
NI Péripheral Intetfacd Controller #9016 1 PIC U3 Znoudie nuiaona s Tisunsal
(Program memory) 1261140y A(Data memory) WoSABYMNA(Tnput por) WOSAIDIVINA
(output port) ¥1¥% PIC BN Insaouiunadsmile sensantiaieli pIC Saii e,
PWM , A/D dede ldndlunammninfisuih ifiandienn W lasnou Insaaod daouq
mysamndagnete 3T pic i Tl iFan idhuagaznin digdoumass ol Hou
daanannin uagiou Tsumsuanugu PIC Arunsanuauginssineueniunesadunn

's ¥
uaztemiya 19

32 Insaahavedlulasaeulnsames PIC
3.2.1 mielszananandg (CPU: Central Processing Unit)

cPU o Idfununivealimiums I ngnssnua g Ratini cpU lszneudas
NITANE] RAIWNDT (FU WITMUYUINUALISVUMSNTT (Timing and Control Unit) Faaeih
wﬁﬁﬁ’ﬂmsﬁwuﬂmmams‘sf'?anmwnuaxﬂmﬂumnﬁm"’aﬁ"lﬁ’%’umsﬁmmmaﬂﬁﬂmﬁm?uas
ABIN(ALU: Arithmetic and Logic Unit) Tasezsimiiiidunauesdssuranamendiamaniias
S5%UVABYN 2993500A5HAME (Instuction Decode) swimiimlamdatmualdfiunuunies
(Machine Langunage) WITAIVANNIT 119 1UYBICounter(Program Counter) 1993 mn@uf‘fagngm
AR Osilator) AABAIUMY AN Register , Adder , Subtracion , Buffer uazdus 714

<
Tumsitudoyauagmstlszuanavescruiiudy
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3.2.2 %A NN (Memory Unit)

TumsiouTilsunsudrenedlisuluTasneu Insameiiudesiilsdsinves
e uarTEmsitsedin Fsiennms@euuurc iaulufisssiavesiulaiiezld
wudeymiszianladmiumireanudiluszunlyinsaeu Insamespic usziimizsanus

Tumslfau 3ilszan

3.2.2.1 mhemudildsunsuuvuunas (FLASH Program Memory)
wihsanusuwwitled Tudpiuiildgminnlgfliiasnew Insameina
uiimnaeju TaefiateninlunsfowlilsunsiiazauTisuns #ldmnnin100,000

¥ 2 o = o s | 1
159 Famatmeriin S I U IRAINNeNIvTe vy

3.2.2.2 wineanysdsunss (Data Memory RAM)

wiheanusrdndin Blsnodoynvais sznana hlsunsy aunsos ez
@eudoyaldvaiEiiinidsy indios o THinuedoyadudsraaisidmamiaven
il hivio19ozAe SR IeA WS isaImMe iR (Extermal RAM #3e Data
Memory) T§tiuinn Tulastnamhaannginedae Siionaiui nlsinm Data

Memory (9 i TuFahan

3.2.2.3 viwA NS WuLIsNsa (EEPROM Data Memory)

WIS WUTEEPROM Shumihsannsifin s edouuasavdans s
T lumitennusisnas ¥o SPROM(Programmable Read Only Memory) Tagmaluazil
mswann ¥ RAM@®andom Adcess Memory) fiimizsamusmaasHinudoya’ls
ANIUVUNUIBANUTIROM(Read Only Memory) Tagaaunts aouuazan Tilsunsy

Sunaegasala

3.2.3 WoSABUWA/EMWAIO port)
TulnsneuInsameiieinesndmiuanredomsiuginssimouenudius

o 9 Qe 4 o v A o C4 °
Sagilszasdlumsldnuuazguauinveanesin Taseunsaandefieasugunsameusnh
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A - ¥
winndludunauazienivn 1815 Pushbotton, Keypad, Senser, LCD, Timer/Counter AG8AIUNTS
uiasdayayes Analog to Digital Converter (iufy

3.3 lulnsmeuinsaraeinszga PIC 18FXXX
o 4
Winsanuiisuden¥luinsnenInsamesnszga PIC 1wes 18F458 1ilpann

luTnsnounsameinszga PICISFXXX ?Jﬂ'nummiﬁmnnfh‘lu‘fﬂsﬂﬂﬂmmaas‘mzqa

PIC16FXXX "lu'm.,tﬂuﬁ'lﬂ’mnmqmun n Senyunnus hisunsuniiving

Tngind MildsesSums@ounuiBld

Tassadrndgyan

mﬁ’agm'lmhmﬁ'a '
1. MCLR/Vpp : Master 3@@%%::
Ty I515A (Reset) iownil183ine

Fudyanaus iy vasimsTufinTdsunsiiaamiaeny wm‘]n'[ﬂsﬂau'fmmnas
g 2
2. VDD : Positive Supply (+2.00V to +5.5v) imdhiuiumninseluTasaou Tnsames
= o
. VSS : Ground mihnifhuanns1ad

3

4. OSCI1/CLKIN : Oscillator Crystal Input/External Clock Source Input

5. OSC2/CLKOUT : Oscillator Crystal Output/External Clock Source Output
6

. RAO-RAS Wo3n A fif1uu 6 11 Wuwesauuueesiicmi 145udadeya

enansidenasianulidmsunsidenitonsanuiviity Lloygalmhlulgusgloninunisd

laitnsallag wady EJﬂVNMWiJﬂ&GQLL:UQﬂmg%La maqmqaqmLmsuaqLaﬂmimﬂmqmmsuﬂﬂiﬁu



18

7. RBO-RB7W8ia B Hif1uau 8 11 vinas fia iWunefauvuaesiams 4lumsdauas
9 7
fudoya ueanniiandaihmihifudyapedunasinnsdumesSUd dnteruptninaiowen

e

8. RCO-RCT Woin C 81101 8 91 vinia 8 Ta Hhunesaunuassiemn 1dlumsdung

10.REO-RE2 Woin E isninsn dhimeimuwuaesnamelHflumsdwasudoys

dwmsu 5 wesawos lulasneuinsanasiuesPIC fia WBIRA WOTAB, NBIAC, WOTAD
¥
uazwoiaE ifhimesanuuaesficmieauiselFididhinianedadunauazneine i Tuns

il I oueedestims dnueldndyanavesedmludunanioluewin

]

i,
d

Dt

§

BIR stcvs
¥
l—';:g_! nr»rol mmn] |nma2! !nv—;l = ‘gfg‘rl
‘1} 7

e

31 32 TassarameluTuTasaouInsamesiuesPICisr4ss

aid ?at | T Mol ‘




3.4 Hugwmsdemsdeya

Tums@easdoyalaeall ssnanfemsiuuasdedoyaszninmaiuuasninds
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Wisamnsauesieeiiumsiemsseninginssinouiiaunes 2 nsssdeiudeyassn ey

Tasutsmsttoansosmilu 2 nuvde

3.4.1 MITOAIULLYINY
4 = é o L =
msAemsuuuvIY o mitea1siudsdoyaviiag iin (DATA BUS) szdosld
@ o o o
medygnasi 8 du Seaunshaedts 1asaa3 msdemsivuaimumnzsumsiomns

EJ -
szozliilna mazdiszezlne ssdunidosanedyanadimaunniues

3.4.2 MITOMIUVUBYNTH
msAefsuveynsy fie mydoasidsdeyaiazia Tumidems Inaqezimine
§ 4 (-] 1
Wownl¥miedyanaiioes B udarudamsdemsvsiosnnimadossuuuuinu ns
fomsunuaynsuannsnnissnmudnyasvssdaena umsduasididiv 2 tude
1. mséamsaunsmmu@ﬂmﬁﬁ (Synchirorious) Ao N1 Aees Ay a TRy
Y ' ' 4 Ad a o = o a
fmugumsiu-dWbuaunisdemsveituasansuiianes und deldaauuTim
MUUMIHNY
2. N5 AOMISOYNIMLLNEZF AR (Asynchronous) Ao miademisuy 1danms
a’ 1 ] é "o é ar 1 =]
oes Witiuay Auegtuarundsulumstaarsveimaiuazmads Taossliglitunms
4 ot 3 ' 2 1 1 a
feanhitiaruilssney A0 druisuaudoya, Aruvestoyn, drauasieaounIiiawaIndoya

i @
wazdudugadoyn Wudu

3.5 AIGIY RS-232

RS-232 ﬁ‘Jummigmmﬁ?}ﬂmimgnsuszninqﬂmaﬁ?’aﬁmiumﬁﬁamﬁ’faaj‘.aéq
MAsgIUMsAea13RIe RS-232 svanunsademsdoyaldlnarlszana 50 was druzvow
sy linsfemsdoyn W lnateiu faunsoi 8 Tasmsidenmeiiimsgaedos

4 o ¥ ¥
nasgIumsfemseynsy RS-232 Wi wiifotmuanisfimesey 4 fe
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3.5.1 MéATIULALIA (Baud Rate)
1 o W -] o T v 3 =
AR IUBALIA (Baud Rate) fie Adasnnui lumsiu-dedoyainmisde 1 Jud
1 S a 1 a & o ¥ 3
mizeihudiane i (it per second) Fedasusasalumsdearsdoynreimeue 110 8

76,800 151 danupasa 9,600 Avaneda ms§u-dedoyn 9600 iade 1 il

3.5.2 MANNATNTBYA (Data Width)

mnnuniideyn (Data Width) e deyasudsdeyaiiunguTasiiving 7 favie 8
2
¥

fiadusgiumsemsiudsdeyatiezfonvinalalumsitoassendiemy

o
=y el ey

353 MAWRALA (Parity Bit)
J o z ac?n -y - L ar
A3ATin Parity Bipwisatn Wudadmiuaegeupimgndeavesdeyalumsiv-
dedoya Tasmsafusuafiaimi 1 11,1a’famzi’luﬁmmmmdﬂ%ﬁmmtmﬁ MIMYYA
q:lﬂ

wisaiinluntsfomsfoyaiistunyumsfnus i msmg (Even Parity) W5Af (Odd Parity)
wi3e TaiTwi3R (None)

3.5.4 MUavl (Stop Bif)

miav (Stop Biy ihutiad minliaisdesn Tavensd 1 favse2va

3.6 JlnuumsaemsiuastoyauvuoynIn

Tumsdemsoyniu seisliumsdoaisvoyadiungudiadaFoniralsu ul msy

4
Huszilsznoudie Ao

3.6.1 UAl3uAu (Start Bit)
a A | a a a o 5 o 1
faGudy (Start Bit) Tvwna 1 e dhudaSuidimhmihivenguasalmaiudeyan

doyamasezandeliving 1 Ua

3.6.2 Tintieya (Data Bif)
findoya (Data Biy Hvina 7-8 in Shunquiiafidiudeyn lunsfemssening

TuTasneuTnsames Mcs-51 fuluTnsneuiuneiines ldoyadlusWauead
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>
= =t

3.6.3 UAWI3IA (Parity Bif)
~ Py 14 . - | a  df 14 )
fanisa (Parity Bit) Hvwia 1 da dluiialumsassnasuanugndesyesdoya

¥ 1Y

1 H v
3.6.4 Dmeumsdems (Stop Bif) Tvwn 1-2 Tadlinhuenniugadeyauds
lumsBemseynsulu 1 sy ezilsznoudie daiSudu 1 dn iadeya 8 Tauaziiney
Aa&' 3 ] agn fed 19 o o 2w ow e =4 A
visiindugadoya drunisaialiil dredndedoyadidnys A ¥dionus A Usviaueanfe

41H 1130 “01000001” Funaningluvumsdedeyasrss-giluvumsomseynsu 1 s

¢ ]

START 10 000D 01 stop

38133 Sliyums doanseynsu 1 sy

Baud rate Bit time
300 3.3mS
600 1.66 mS
1200 833.u8
2400 416 uS
4800 208 uS
9600 104 uS
19200 52-us

A15190.3.1 UARIIAT Bit time 11 Baud rate 91149

N3 199 3.1 AR Bit time. 11 Baud-rated9e] azaainaiuIuiindainuG?

= X ' = g o .
Baud rate BPIPIVUY AN 1 1N nIzUBHEN

3.7 ABHILMIABIILY D-Type
Tumsemsuuueynsuvsunsonauinaes Iaslduinsgiu Rs-232 Wandnu D-

Type 921i0¢ 2 ANHUTABUUY 9 VWATUVY 25 ¥1 ¥389193L{T0AI1 DBY LA DB25 MUAIAY
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5.3 Taniumsidaulydsunsy

#include <18F458.h> // Device PIC18F458
#fuses HS,NOWDT,NOPUT,NOPROTECT // Config
#use delay (clock=10000000) // Use delay time = 10MHz

#use fast_io(B) /I Config port B
#define use_portb_lcd /I Open port B to.usewith LCD
#include <led.c> // Functionfor drive LCD

//*************Connect DS] 302 phfk##*************** skl g Rk kR bRk Rhkokdorkdkry//

#ifndef RTC_SCLK //-call ds1302 after power up
#define ds1302 1O "PIN_El /. input&output

#define ds1302. SCLK PIN_EQO |/ sclk

#define ds1302_CE-~ PIN_E2' // chipenable

//****************#***#***#****t****** et ook el ook e ek ek ok ok deiol ook skl ook sesecolok ok s Rk [

//******************[ Tmsfer data between PIC and DS1302 ] *****************ﬁ

void write_ds1302_byte(BYTE cmd)

{
BYTE i; // send data(8byte) to ds1302
for(i=0;i<=7;++) // send 1byte per times until 8 entire
{

output_bit(ds1302_IO, shift_right(&cmd,1,0));
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output_high(ds1302_SCLK); // Setup SCLK pin between hi and low
output_low(ds1302_SCLK);
}
}
void write_ds1302(BYTE cmd, BYTE data)
{
output_high(ds1302_CE);
write_ds1302_byte(cmd);
write_ds1302_byte(data);

delay_us(2);
output_low(ds1302_SCLK);
delay_us(2);

}

output_low{ds1302_CE);

return{data);

}
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void rtc_init() {
BYTE x;

. output_low(ds1302_CE);
delay_us(2);
output_low(ds1302_SCLK);
write_ds1302(0x8e,0);
write_ds1302(0x90,0xa4);
x=read_ds1302(0x81);
if((x & 0x80)!=0)

int nibh;
int nibl;

int rm_bcd(BYTE data)
{

inti;
i=data;

data=(i>>4)*10;
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data=data+(i<<4>>4);

return data;

void rtc_set_datetime(BYTE day, BYTE mth, BYTE year, BYTE dow, BYTE hr, BYTE min)
{
write_ds1302(0x86,get_bed(day));
write_ds1302(0x88,get_bed! })
write_ds1302(0x8c,g / (yem-»\

{

: u & ' '.. ar, | -‘]f-' ’d.
S/ ) : o 5
W G‘! ]
_. Q ,
year = rm_bcd(read \ds .
dow = mﬂbod(read_ ©x8b));

} ayLna

|
#,

void rtc_get time(BYTE& hr, BYTE& min, BYTE& sec) // get the time
{' .

hr = rm_bed(read_ds1302(0x85));

min = rm_bed(read_ds1302(0x83));

sec = rm_bcd(read_ds1302(0x81));
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void rtc_write_nvr(BYTE address, BYTE data) // write to nvr

{
write_ds1302(address|0xc0,data);

}

/!

#bit row4 = 0x08.4
#bit coll = 0x08.5
#bit col2 = 0x08.6
#bit col3 = 0x08.7

void kbd_init()
{
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coll =1;col2=1;col3=1;
}
char kbd_getc()
{

coll =0;

if{rowl = 0)

{ while(row1==0);

return('1’); }

coll =1; col2=0;

iftrowl = 0)

{ while(row1==0);
col2 =1;
return('2); }

if(lrow2 =0)

{ while(row2==0);
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col2 = 1;
return('5); }

if(row3 == 0)

{ while(row3—0);
col2=1;
return(8); }

if(rowd == 0)

{ while(row4==0);
col2=1;

return('0); }

iflrow3 =0)

{ while(row3==0);
col3=1;
return('9); }

iflrowd = Q)

{ while(rowd==0);
col3=1;
return(‘#); }

col3=1;
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return(0);

led_putc(second);

second-='0";

return{(first*10)Hsecond);
¥

void set_clock()
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{
byte day,mth,year,dow,hour,min;

led_putc("\fYear 20: ");
year=get number();
led_putc("\fMonth: ");
mth=get_number();
led_pute("\fDay: ");

day=get_number();
led_putc("\fWeekday

{
char cmd;

rte_init();
led_init(Q);

kbd_init();

led_putc("\RFID-EN% 2u/%2u/%2u\n%2u:%2u:%2u ");
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do

{
cmd=kbd_getc();
} while ((emd!="1)&&(cmd!="2");

iflcmd=="1")
set_clock();

while (1) {
led_putc(\f);
rtc_get_date( day;’

//***#***** % K

#ifndef EEPROM .

#define EEPROM_SD#
#define EEPROM_SCL PRy

Al © T o dSetPinAISCL A A\Vh
Yanant

#endif
#use i2c(master, sda=EEPROM_SDA, scI=EEPROM_SCL)

#define EEPROM_ADDRESS long int
#define EEPROM_SIZE 32768 / use EEPROM 32KByte
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void init_ext _eeprom()

{
output_float(EEPROM_SCL);
output_float(EEPROM_SDA);

"

i2¢_write(address NI,
_ 2

i2¢_write(data); ST

i2¢_start();
status=i2c_write(0xa0);
¥

BYTE read_ext_eeprom(long int address) // Read data
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BYTE data;
i2¢c_start();
i2¢c_write(0Oxa0);
i2¢c_write(address>>8);
i2c_write(address);
i2c_start();
i2c_write(Oxal);
data=i2c_read(0);
i2¢_stop();
return(data);

}
void i2c(void
{
intl6 i;
int dat;
ST YT TITIONR
mit_ext_eep \Lf' .

printf("\n\r Write...
for(i=0;i<255;i++)

write_ext_eeprom(i, i);

printf{"\n\r Read...EXT EEPROM\n\r");
for(i=0;i<255;i++) {
dat =read_ext_eeprom(i); // Read data from Ext EEPROM

printf("%u , ",dat);
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while(TRUE) { /! Loop forever

2.

}

#include <stdlib.h>
#include "input.c”
#if defined(_PC)

A (a}]
BAAAA)
CAYNAY

[1)

-

void twoColor
switch(color) {

case OFF:
output_low(PIN_A3);
output_low(PIN_AS5);
break;

case GREEN:
output_high(PIN_A3);
output_low(PIN_AS5);
break;
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case RED:
output_low(PIN_A3);
output_high(PIN_AS5);
break;

// sends a string using RS485
void RS485send(char* s)
int8 size;
for(size=0; s[sizel!="\0';
13485_wait_for_bus(FALS
while (1rs485_send

delay_ms ?-u\‘

TS Y

// read a char us gg485 -
char RS485getc() ‘9
rs485_get message(msg, T
return msgf2];
}

/I RFID database, terminated with 5xzero

#define EEPROMCEIL 250 // MUST be under 255-5=250
#define EEPROMBASE 0x2100 // base address of EEPROM
#rom EEPROMBASE = { 32, 72,185, 90, 2,

1, 2, 3,4, 5,
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void main(void) {

int8 wrong_attemps;
int32 tagNum;

int8 customerCode;

rf_init();
of_powerUp();

// green LED on

output_low(GREEN_LED),
twoColorLED(OFF);

mps =

wrong_atte

ifiread_4102(code)) //rea
{

tagNum = make32(code[1],code[2],code[3],codef4]);

customerCode = code[0];

sprintfimsg,"\\ENROLL );

RS485send(msg);

sprintf{msg,"( [%u]",INSERT RFID TAG/n_PUT TO THE MACHINE);
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0,0,0,0 0
} // EEPROM data

int8 code[5];

//check if the data (ID) match any ID stored and EEPROM and returns 1 if it is true
int check _id(int8* data) {

int8 tmp[5];

inti.j;

=0
while(j<EEPRC
for(i=0;i<:
tmpli] : : AA'A
\ e (P
LA
i(mpl0] | {13 Fanpi2] cipl3] | ampl4)1=0) / isatll
{ :
if ((tmp
==data[3])
return 1;
j+=5;
} else
return 0;
}
return 0;
¥
7 —— main
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if(check id(code)==1)

{
wrong_attemps=0;

delay_ms(10000);
output_high(RED_LED);
wrong_attemps=0;

if(check_id(code)==1)
{
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wrong_attemps=0;

sprintf(msg,"\\TAG DELETE OK );

}else {
wrong_attemps++;
sprintfimsg,"\\DEL_TAG");
RS485send(msg);
twoColorLED(RED):;

([ 3
BAAAARS
_ ‘.‘m‘.‘ ‘.’A \)

/************************************************************** Maiﬂ Function */

‘Qj 3 4‘ 2 9 o k%4 ‘ﬂl =2 1 gj 1 ¥ o k% L E 4
wnansiluenansianulidmiumsldnuionisinwivintu euaelvilldusslavdaunisen

ldnsdllag Msdu dnveiudlvdaudanioniasiesddfiuivetenarsynasaninislly



61

)

Al

Y

* Q\\\\\ni

C"; < ':_._:):E b
li S LTI
N Y

qb:'\ll
-5\

‘Qj 3 4‘ 2 9 o k%4 ‘ﬂl =2 1 gj 1 ¥ o k% L E 4
wnansiluenansianulidmiumsldnuionisinwivintu euaelvilldusslavdaunisen

ldnsdllag Msdu dnveiudlvdaudanioniasiesddfiuivetenarsynasaninislly



MicroCHIP 24AA256/24L.C256/24FC256

256K I2C™ CMOS Serial EEPROM

Device Selection Table

Part Vee Max. Clock | Temp.
Number Range Frequency | Ranges
24AA256 | 1.8-5.5V | 400 kHz(" |
24L.C256 2.5-5.5V 400 kHz 1, E
24FC256 | 1.8-5.5V 1 MHz(? ]

Note 1: 100 kHz for Vcc < 2.5V.

2: 400 kHz for Vcc < 2.5V.

Features

*

Low-power CMOS technology:

- Maximum write current 3 mA at 5.5V

- Maximum read current 400 pA at 5.5V
- Standby current 100 nA typical at 5.5V

Description

The Microchip Technology Inc. 24AA256/24L.C256/
24FC256 (24XX256*%) is a 32K x 8 (256 Kbit) Serial
Electrically Erasable PROM, capable of operation
across a broad voltage range (1.8V to 5.5V). It has
been developed foradvanced, low-power applications
such as personal communications or data acquisition.
This device also has a page write capability of up to 64
bytes of data.- This-device is capable of both random
and 'sequential reads up to the 256K boundary.
Functional address-lines allow up to eight devices on
the same bus, for up-to 2 Mbit address space. This
device is. available -in-the 'standard 8-pin plastic DIP,
SOIC, . TSSOP, MSQP, DFN and 14-lead TSSOP
packages.

Block Diagram

- 2-wire serial interface bus, 12C™ compatible
» Cascadable for up to eight devices AQ AVAZWP e THV Gonarator |
+ Self-timed erasef/write cycle
» B4-byte Page Write mode available 8 r
3 : Memory
« 5ms max. wrlte cycle time . A MR e VYN XDEC—— E:;Ryou
« Hardware write-protect for entire aray Logic Logic
« Output slope control to eliminate ground bounce Fooe '-La““"s
« Schmitt Trigger inputs for noise suppression /0]
. i sCL
1,000,000 faras.;efwnte cycles . YDEC_I
+ Electrostatic discharge protection > 4000V )
« Data retention > 200 years
« 8-pin PDIP, SOIC, TSSOP, MSOP and DFN Voo [ ]
packages, 14-lead TSSOP package Vss (] I Sense Amp.
» Standard and Pb-free finishes available R/W Control
+ Temperature ranges: L
- Industrial (1): -40°C to +85°C
- Automotive (E): -40°C to +125°C
Package Types
PDIP/SOIC TSSOF/MSOP * TSSOP DFN
Ao[H1 » 8] Vvee mCt p 8[avec 2‘13‘:;2 » 132\”“; A1 e g Ve
mjz & 70Owe acdz § 7w NCcH3 B 12faNe X ¢ zé 7fwe
o g ch:4 g 11hNC Az 3 a 6 SCL
A2[13 s 8[]SCL a3 6 scL NG & & 10 NG vee be o o
vss[ |4 5[] SDA A2cH 6 9 scL s
= H vese* i il 8} spA
Note: * Pins A0 and A1 are no connects for the MSOP package only.

*24X X256 is used in this document as a generic part number for the 24AA256/241.C256/24FC256 devices.

© 2004 Microchip Technology-Inc:
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24AA256/24L.C256/24FC256

1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings()

Vcc. reeteuesatereseerestestieeasaresentasta st an Lt e et n R et s nenaratassessmtrarn 6.5V
All inputs and outputs Wt VSS ....vennmecineisiessrinenae -0.6V to Vce +1.0V
Storage temperature .............ccorernreeeneerenssssr e cneaneie crereesensan e nnne s ..-65°C to +150°C
Ambient temperature with power applied -40°C to +125°C
ESD protection on all pins A R A O A AT R RS AES 24 kv

¥ NOTICE: Stresses above those listed under “Absolute Maximum Ratings™ may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at these or any other conditions above those
indicated -in the operational listings of this specification is_notf.implied. Exposure-fo Absolute Maximum Rating
conditions for extended periods may affect device reliability.

TABLE 1-1:  DC CHARACTERISTICS

Electrical Characteristics:
DC CHARACTERISTICS Industrial(h): Voo =+1.8Vito 55V Ta=-40°C to +85°C
Automotive (E):. Vcc=+25V105.5V  Ta=-40°C to +125°C
Pa';:m. Sym Characteristic Min Max Units Conditions
D1 — AQ, A1, A2, SCL, SDA — — —_ =
and WP pins:
D2 ViH High-level input voltage 0.7 Vec —_ V.. |—
D3 ViL Low-level input voltage — 0.3 Vce V\ 7iVecz 2.5V
0.2 Ve Vil iVecec =25V
D4 VHYS Hysteresis of Schmitt 0.05Vce —_ V' | |Vec 22.5V (Note)
Trigger inputs
(SDA, SGL pins)
D5 VoL Low-level output voltage e 0.40 V loL = 3.0 ma @ Vec =45V
loL=2.1ma @ Vec=25V
D6 (1] Input leakage current — +1 HA . VIN =Vss or Vec, WP = Vss
Vin'=Vssorvce, WP =\Vcc
D7 Lo Output leakage current - +1 pA - Vour=VssorVcc
D8 Cin, Pin capacitance - 10 pF. }Vec =56.0V-(Note)
Court (all inputs/outputs) Ta=25°C, fc = 1TMHz
D9 lcc Read | Operating current — 400 MA |Vcc = 5.5V, 8CL = 400 kHz
lcc Write —_ 3 mA |Vec =6.5V
D10 Iccs Standby current — 1 pA | Ta=-40°C io +85°C
SCL =8SDA=Vcc =55V
AQ, A1, A2, WP = Vss
e 5 PA | TA =-40°C to +125°C

SCL = SDA =Vcc = 5.5V
AD, A1, A2, WP =Vss

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

DS21203M-page 2 © 2004 Microchip Technology Inc.
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TABLE 1-2: AC CHARACTERISTICS
Electrical Characteristics:
AC CHARACTERISTICS Industrial (1): Vee=+1.8Vto 5.5V  Ta=-40°C to+85°C
Automotive (E): Vcc=+25Vio 55V  Ta=-40°C o +125°C
Pa;;gm. Sym Characteristic Min Max | Units Conditions
1 FoiK Clock frequency — 100 kHz |1.8V<sVecec< 2.5V
— 400 2.5V <Vecec <55V
— 400 1.8V < VCe < 2.5V 24FC256
- 1000 2.5V < Vce < 5.5V 24FC256
2 THicH | Clock high time 4000 e ns |1.8V<Vcc<25V
600 - 2.5V <sVcec <55V
600 e 1.8V < Vcc < 2.5V 24FC256
500 — 25V sVce < 5.5V 24FC256
3 TLow Clock low time 4700 —— ns. |(1.8V<VcCc<2.5V
1300 B 2.5V sVcosg 5.5V
1300 — 1.8V g Vce < 2.5V 24FC256
500 — 2.5V < Ve < 5.5V 24FC256
4 TR SDA and SCL rise time — 1000 ns. | 1.8V <£Vcc<25V
(Note 1) — 300 2.5V sVeces6.5V
- 300 1.8V sVCc < 5.5V 24FC256
5 TF SDA and SCL fall time e 300 ns | All'except, 24FC256
(Note 1) — 100 1.8V < Ve < 5.5V 24FC256
6 THD:STA | Start condition hold time 4000 — ns ' |1.8VENcc <23V
600 — 25V sVee < 5.5V
600 — 1.8V =VCC < 2.5V 24FC256
250 — 2.5V <Vcc < 5.5V 24FC256
7 Tsu:sTA | Start condition setup time 4700 — ns |t8V<Veec<25V
600 — 2.5V<Vec <55V
600 - 1.8V < Vce < 2.5V 24FC256
250 - 2.5V < Veccs.5.5V 24FC256
8 THD:DAT | Data input hold time 0 — ns |(Note 2)
9 Tsu:DAT | Data input setup time 250 — ns |1.8V=Vcc<25V
100 e 2.5V <Vcc < 5.5V
100 - 1.8V <£Vcce < 5.5V 24FC256
10 Tsu:sTO | Stop condition setup time 4000 —_ ns | (1.8V¥=<Vcc <25V
600 — 2.5V <Vces5.5V
600 — 1.8V < VGG < 2.5V 24FC256
250 — 2.5Vs Vcc £ 5.5V 24FC256
1" TsuwpP | WP setup time 4000 - ns’. | 1.8V <Vcc< 25V
600 - 25V <Vcc<5.5V
600 — 1.8V < Vce < 5.5V 24FC256
12 THD:wP | WP hold time 4700 — ns 1.8V <Vcec <25V
1300 — 2.5V <Vec< 55V
1300 —- 1.8V < Vcc < 5.5V 24FC256
Note 1: Not 100% tested. CB = 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 ns) 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 eliminates the need for a Ti specification for standard operation.

4: This parameter is not tested but ensured by characterization. For endurance estimates in a specific
application, please consult the Total Endurance™ Model, which can be obtained from Microchip's web site:

www.microchip.com.

© 2004 Microchip Technology inc.
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AC CHARACTERISTICS (Continued)

Electrical Characteristics:
Industrial (1):

Vce = +1.8V to 5.5V

TA=-40°C to +85°C

Automotive (E): Vcc=+25Vto 5.5V  Ta=-40°C to +125°C
P‘;';z'“' sym Characteristic Min Max | Units Conditions
13 TaA Output valid from clock — 3500 ns |1.8V<Vcc<25V
(Note 2) — 900 25V<Vecs55v
— 900 1.8V < Vce < 2.5V 24FC256
e 400 25V sVcee < 5.5V 24FC256
14 TBUF Bus free time: Time the bus 4700 — ns |[1.8V<sVcc<25V
must be free before a new 1300 o 25V <Vec<5.5V
transmission can start 1300 — 1.8V < Vcec < 2.5V 24FC256
500 e 2.5V eNce < 5.5V 24FC256
15 Tor Output fall time from Vi 10 + 0.1CB | 250 ns |All except, 24FC256 (Note 1)
minimum fo ViL maximum 250
Ce < 100 pF
16 Tsp Input filter spike suppression — 50 ns/ -I'All except, 24FC256 (Notes 1
{SDA and SCL pins) and 3)
17 Twe Write cycle time (byte or - 5 ms . |—
page)
18 — Endurance 1,000,000 o cycles |25°C (Note 4)
Note 1: Not 100% tested. Ce = 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 ns) 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 eliminates the need for a Ti specification for standard operation.

4: This parameter is not tested but ensured by characterization. For endurance estimates in a specific
application, please consult the Total Endurance™ Model, which can be obtained from Microchip’s web site:
www.microchip.com.

FIGURE 1-1: BUS TIMING'DATA

SCL

SDA
IN

SDA ><
ouT
N
wp {piecie) 1%-.4—1 2...—..2<
(unprotected) 7
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2.0 PIN DESCRIPTIONS
The descriptions of the pins are listed in Tabie 2-1.

TABLE 2-1: PIN FUNCTION TABLE
e | zgn [ oo [ oo [ o oo [ aom Fonon
A0 1 1 1 1 — 1 User Configurable Chip Select
A1 2 2 2 2 - 2 User Configurable Chip Select
(NC) — o - 3,4,5 1,2 — | Not Connected
A2 3 3 3 6 3 3 User Configurable Chip Select
Vss 4 4 4 7 4 4 Ground
SDA 5 5 5 8 5 5 Serial Data
SCL 6 6 6 9 6 6 Serial Clock
(NC) e - — 10;,11,12 - — Not Connected
WP 7 7 7 13 7 7 | Write-Protect Input
vee 8 8 8 14 8 8 - [+1.8Vi0 5.5V (24AA256)
+2.5V to 5.5V (24LC256)
+1.8V to0 5.5V (24FC2586)

2.1 A0, A1, A2 Chip-Address Inputs

The ADQ, A1 and A2 inputs are used by the 24XX256 for
multiple device operations. The levels on-these inputs
are compared with the corresponding bits in the slave
address. The chip is selected if the compare is frue.

For the MSOP package only, pins A0 and At are not
connected.

Up to eight devices (two for the MSOP package) may
be connected to the same bus by using different Chip
Select bit combinations.. If these pins are I[eft
unconnected, the inputs will be pulled down interally
to Vss. If they are tied to Vicc ordriven high, the intemal
puil-down circuitry is disabled

Flo v |r;_J ﬂ\_: ut*“;.‘- i aJ’U!“a MU H1

and AZ aré nar‘d -wired to logic ‘0’ or logic-'2’. For
applications in which these pins are controlled by a

e nstestie s o Stear nranrSTREN SR T8 :—:. tha r-hln

i, .

before normal devn,e operanon can pmceeu

This is a bidirectional pin used to transfer addresses
and data into and out of the device. !t is a2n open drain

TERIGI0HT 10 vOUU LyDiLal 1U RAE TUF iUy i i, £ RaZ iwi

400 kHz and 1 MHz).

TORUIVUU 01 i RuGauiy Wil ol Gl OGP Goirainliis.

2.3\ ‘Serial Clock (SCL)

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

24  Write-Protect (WP)

This pin.can be connected to either Vss, Vcc or left
floating. Intemal pull-down circuitry on this pin will keep
the device in the unprotected state if left floating. If tied
to Vss lor left floating, normal memory. operation is
enabled (read/write the entire. memory 0000-7FFF).

il filed o VGG, wiile opeiauons are nniviied. Read
operations are not affected.

28~ FUNCTIGNA! DESCRIPTION

The 24XX256 supports a bidirectional 2-wire bus and
ata frnns'-:mim;inn orotaeol A device that sends data

recewlng data as a recewer 1he Dus must be
smi-“lied b" a r“asi (5] dewoe u.i" ch generates the
gengiaies he Siail and Sop Condinons whig s
24XX256 works as a slave. Both master and slave can

Anarates Aas A dfranemittar Aar rasshsar it dha mnstar
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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.

4.2  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 condition.

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
operations 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 bit of data per
clock puise.

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, whenaddressed, is obliged to
generate an Acknowledge signal after.the reception of
each byte, The master device must generate an extra
clock pulse which-is associated with this. Acknowledge
bit.
Note:| . The 24XX256 does..not generate. any
Acknowledge - bits if an internal
programming 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. During
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 slave. inthis case, the
slave (24XX256) will leave the data line high to enable
the'master to generate the Stop condition.

DS21203M-page 6
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e e —————
FIGURE 4-1: DATA TRANSFER SEQUENCE ON THE SERIAL BUS
scL A | B) D) D) € ™
\ 7[ _‘.( 4 * /
SDA ————-\ / S F \ /_._.._
1 f
L.\._o | - —~ v
Start Address or Data Stop
Condition Acknowledge Allowed Condition
Valid to'Change
FIGURE 4-2: ACKNOWLEDGE TIMING
Acknowledge
Bit
—==j

SDA

sCL _\_/1 2 3 4 5 6 7 a\_ﬁ

[ Data from transmitter]

{Data from transmitter | l

Transmitter must release the SDA line at this point,
allowing the Recelver to pull.the SDA line ltow to
acknowledge the previous eight bits of data.

&

—— ‘at this point. so. the Transmitter can

Receiver must release the SDA line

continue sénding data.

® 2004 Microchip Technology Inc.
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5.0 DEVICE ADDRESSING

A control byte is the first byte received following the
Start condition from the master device (Figure 5-1).
The control byte consists of a 4-bit control code. For the
24XX258, 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, AD). The Chip Select bits
allow the use of up to eight 24XX256 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,
A1 and AO pins for the device to respond. These bits
are, in effect, the three Most Significant bits of the word
address.

For the MSOP package, the A0 and A1 pins are not
connected. During device addressing, the A0 and A1
Chip Select bits (Figures 5-1 and 5-2) should be setto
‘0. Only two 24XX256 MSOP packages can-be
connected to the same bus.

The last bit of the control byte defines the operationto
be performed. When set to a one, a read operation is
selected. 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 A14...AQ are used, the upper address bits are a
“don’t care.” The upper address bits are transferred
first, followed by the less significant bits.

Following the Start condition, the 24XX256 monitors
the SDA bus checking the device type identifier being
transmitted. Upon receiving a ‘1010" code and appro-
priate device select bits, the slave device outputs an
Acknowledge signal on the SDATine: Depending on the
state of the R/W bit, the 24XX256 will select a read or
write operation.

FIGURE 5-1: CONTROL BYTE
FORMAT
Read/Write Bit
Chip Select
Controf Code Bits

] 17101 11 0] A2} A1} A0 [RWJRACK

Slave Address

Start Bit Acknowledge Bit

5.1 Contiguous Addressing Across

Muitiple Devices

The Chip Select bits A2, Al-and A0 can be used to
expand the contiguous address space forup to 2 Mbit
by adding up. to eight 24XX256s on the same bus. In
this case, software can use AO of the-controf byte as
address bit A15; A1 as address bit A16; and A2 as
address bit A17. lt.is not possible to sequentially read
across device boundaries.

For the MSOP package, up to two 24XX256 devices
can'be added for up to 512 Kbit of address space. In
this case, software can use A2 of the control-byte as
address bit A17. Bits A0 (A15) and A1 (A16) of the
control byte must always be set to a logic ‘0’ for the
MSOP.

FIGURE 5-2: ADDRESS SEQUENCE BIT-ASSIGNMENTS
Control Byte Address High Byte Address Low Byte
AL A AL
a8 Y Y ] N I ™
AlA|A Al A ACTUA ! AlA A I A
1T101110{2 |1 |0 RW X1413121110|98 P il BE
| il |
Control Chip » F 2
Code Select X = don’t care bit
Bits

DS21203M-page 8
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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
transmitted by the master is the high-order byte of the
word address and will be written into the address
pointer of the 24XX256. The next byte is the Least
Significant Address Byte. After receiving another
Acknowledge signal from the 24XX256, the master
device will transmit the data word to be written into the
addressed memory location. The 24XX256 acknowl-
edges again and the master generates—a. Stop
condition. This initiates the internal write: cycle and
during this time, the 24XX256 will not generate
Acknowledge signals (Figure 6-1).If an attempt is

pointer bits are internally incremented by one. If the
master should transmit more than 64 bytes prior to
generating the Stop condition, the address counter will
rolt over and the previously received data will be over-
written. As with the byte write operation, once the Stop
condition is received, an internal 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 cycie will ocour, 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 (0000-7FFF) when the pin is tied to VVcc. If tied to
Vss or left floating, the write protection is disabled. The
WP pin’ is sampled at the Stop bit for every Write
command (Figure 1-1). Toggling the WP pin after the
Stop bit will have no effect on the execution of the write
cycle.

made towrite to the array with the WP pin hield high, the HEeRLN SS0S\ritregadations are imiltl 1g writing
device will acknowledge the command but no write bytes ' within -3 “single physical’, page,
cycle will occur, no data will be written, and the device regardiess ofthe number of bytes actually
will immediately accept a new command. After a byte being written. Physical, page boundaries
Write command, the internal address counter will point PP f BOgSspesUipat e fiipger
to the address location following the one that was just multiples of the-page buffer siz8 (of ‘page
written. size’) and ‘end at-addresses that are
integer multiples of [page size - 1]. If a
3 Page Write-command attempts to write
6.2 Page Write across .a physical page boundary, the
The write control byte, word address and the first data result is that the data wraps around fo the
byte are transmitted ta the:24XX256 i much the same beginning of the,current page (overwriting
way as in a byte write. The exception is that instead of data’ previously stored thers), instead of
generating a Stop condition, the master transmits up to being written 1o the next page, as might be
63 additional bytes, which are temporarily stored inthe expected. It is, therefore, necessary for the
on-chip page buffer, and will"be written-into memory application- software to prevent page write
once the master has transmitied a Stop condition. operations that would attempt to cross a
Upon receipt of each word, the six lower address page boundary.
FIGURE 6-1: BYTE WRITE
S
E,FL;SS?EC; Ltk ; Cantrol Address Address $
R Byte High Byte Low Byte Data 0
SDA LINE T A Mg N ! A o A P
1{o{1]0[3/4(510, "X
BUS ACTIVITY 0111[2}1jo 0{ i H
, _ A A A A
X =don't care bit C C Cc C
K K K K
FIGURE 6-2: PAGE WRITE
S
BUSACTIVITY T s
MASTER A Control Address Address T
_Frt Esite High Byte Low Byte Data Byte 0 Data Byte 63 g
A —A
SDALINE AAAL TTT T 11 TTTTTT) (TTTTTTI T T TTTT
BUSACTIV‘TY 101012[1!0|0I xtllll]l | I W 2 T | L S S S SO T S Jflf ) T O O O O H
A A A A A
X = don't care bit g’ 2 E f(: &

® 2004 Microchip Technology inc.
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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
command has been issued from the master, the device
initiates the internally timed write cycle. ACK polling
can be initiated immediately. This involves the master
sending 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, the Start bit and control byte must
be resent. If the cycle is complete, then the device will
retum 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 A

v

Send Control Byte
with RIW-=-¢

DS21203M-page 10
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8.0 READ OPERATION

Read operations are initiated in much the same way as
write operations, with the exception that the R/W bit of
the control byte is set to ‘1’. There are three basic types
of read operations: current address read, random read
and sequential read.

8.1 Current Address Read

The 24XX256 contains an address counter that main-
tains the address of the last word accessed, internally
incremented by ‘1'. 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 ‘1%,
the 24XX256 issues an acknowledge and transmits the
8-bit data word. The master will not acknowledge the
transfer, but does generate a Stop condition and the
24XX256 discontinues transmission (Figure 8-1).

8.2

Random read operations allow the master fo access
any memory location in a random manner. To perform
this type of read operation, the word address must first
be set. This is done by sending the word address to the
24XX256 as part of a write operation (R/W bit set to
‘0’). Once the word address is sent, the master gener-
ates a Start condition following the acknowledge. This
terminates the write operation, but not before the
internal address pointer is set. The master then issues
the control byte again, but with the R/W bit set to a one.
The 24XX256 will then issue an acknowledge and
transmit the “8-bit data word. The master will not
acknowledge the transfer, though it does generate a
Stop condition, which causes the 24XX256 to discon-
tinue transmission (Figure 8-2)..After a random Read
command, the internal address counter will point to the
address location following the one that was just read.

Random Read

8.3 - Sequential Read

Seguential reads are-initiated in the same way as a

FIGURE 8-1: CURRENT ADDRESS random read except that ater the 24XX256 transmits

READ the first data byte, the master issues an.acknowledge

*Sr @ as opposed to the Stop condition used in a random

BUS ACTIVITY Control Data read. This acknowledge directs the “24XX256 to
A T )

MASTER $ Bjy\'lf Byle PO transmit the next sequentially addressed 8-bit word

SDA LINE i S e s (Figure 8-3). Following the final byte fransmitted to the

Si1i011015141011  RERAGN B master, the master will NOT generate an acknowledge,

A N but will generate a Stop condition. To provide sequen-

BUS ACTIMITY E o tial reads, the 24XX256 contains an internal address

A pointer which is incremented by one at the completion

C v ; .

K of each operation. 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 7FFF to address
0000 if the master acknowledges the byte received
from the array address 7FFF.

FIGURE 8-2: RANDOM READ
S S - F
US ACTIVITY
S‘ AzTER ; Control ﬁ‘\ddress Address 1 Control Data 18-
R Byte High Byte Low Byte R Byte Byte 0O
T/' s Y & B X £ B T,f - ™ F il s N, P
I | L I ol B O I
SDA LINE X ] { I I
Olﬁﬂe(q]Jlllrll N Tt O OO Y | 81010211|11[;;|1 H
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
BUS ACTIVITY Cg"‘m' §
MASTER yte Data (n) Data (n+ 1) Data (n + 2) Data (n + X) fo)
eemn o N A N - Ny £ A ) P
,—’(]IIIIT N T D I T IIII(IIE
SDA LINE [ IR [ I A B Y A ]
A AJ s N
o] C C C o]
BUS ACTIVITY K K K K A
E

© 2004 Microchip Technology-inc.
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9.0 PACKAGING INFORMATION

9.1 Package Marking Information

8-Lead PDIP (300 mil) Example:
nracar I e O el R
XOOOOOKX 24AA258
TIXXXNNN 11PO17
0310
Oﬁ\www Oﬁ\
[P P [ 0 By
8-Lead SOIC (150 mil) Example:
AL [
241.€C256
1/SN0310
®) @017
ARININE
8-Lead SQIC (208 mil) Example:
[1 00 [0 ! Ul
HOXOOKXKX 241.C256
TROOKXX IISM
YYWWNNN 0310017
o & | | o8
Uad Ul 70t
8-Lead TSSOP Example:
— OXXK = 4D =
— O TYWW o~ O 1301~ F—
— D N = Q 7° 3
Legend: X Customer specific information*

Year code (last digit of calendar year)

Year code (last 2 digits of calendar year)
ww Week code (week of January 1 is week ‘01’)
NNN Alphanumeric traceability code

T Temperature grade (I, E)
Y
YY

Note:in the event the full Microchip part number cannot be marked on one line, it will be
carried over fo the next line thus limiting the number of available characters for customer
specific information.

*Standard device marking consists of Microchip part number, year code, week code, and traceability code. For
device marking beyond this, certain price adders apply. Please check with your Microchip Sales Office.

DS21203M-page 12 © 2004 Microchip Technology:inc.
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Package Marking Information (Continued)

8-Lead MSOP

1000

XXKXXT
YWWNNN

i

8-Lead DFN-S8

XXKKKXX
THOCKXK
YYWW

D@ NNN

14-Lead TSSOP

(L0 1T e

XOOOKXXT
YYWW
@ NNN

RN

Example:

L]

i

Example:

412561
101017

N
SOV NN

241.C256
I/MF
YYWW

Example:

IRINISIEIRAN

241.C2561

0110
O

LT

TSSOP Package Codes MSOP.Package Codes
Part No. STD Pb-free STD Pb-free
24AA256 4AD G4AD 4A256 G4AD
241.C256 410 G4ALD 41256 G4LD
24FC256 4FD G4FD 4F256 G4FD

© 2004 Microchip Technology Inc.
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8-Lead Plastic Dual In-line (P) — 300 mil (PDIP)

E1

M0l
)

E
: J_/t ]_%
}
[ j-l t
Al i t
B B1 o || fes
o p
eB Bt fuat—
Units INCHES* MILLIMETERS
DRimension Limits MIN NOM IMAX MIN NOM MAX
Number of Pins n 8 8
Pitch P 100 2.54
Top to Seating Plane A 140 55 A70 356 3.94 432
Molded Package Thickness A2 115 130 145 2.92 3.30 3.68
Base to Sealing Plane A1 015 0.38
Shoulder to Shoulder Widih E .300 313 325 7.62 7.84 8.26
Molded Package Width Et 240 250 260 6.10 6.35 6.60
Overall Length D .360 A73 385 9.14 9.46 9.78
Tip to Seating Plane L 125 130 135 3.18 3.30 3.43
Lead Thickness c 008 012 M5 0.20 0.29 0.38
Upper Lead Width B1 045 058 070 144 1,46 1.78
Lower Lead Width B .014 .018 022 0.36 046 0.66
Overall Row Spacing § | eB 310 370 430 7.87 9.40 10.82
Mold Draft Angle Top [+ 5 10 15 5 10 15
Mold Draft Angle Bottom B 5 10 18 3 10 15

* Controlling Parameter
§ Significant Characteristic

Notes:

Dimenslons D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed
010" (0.254mm) per side.

JEDEC Equivalent: MS-001

Drawing Mo. C04-018
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8-Lead Plastic Small Outline (SN) — Narrow, 150 mil (SOIC)

A1
Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX

MNumber of Pins n 8 8

Pitch p 050 e

Overall Height A .053 .061 068 1.35 1.55 1.75
Molded Package Thickness A2 .052 056 061 1,32 1.42 1.55
Standoff § Al 004 007 010 0.10 0.18 0.25
Overall Width E 228 237 244 5.79 6.02 6.20
Molded Package Width [ 146 154 A57 3.7 3.91 399
Overall Length D 189 183 487 4.80 4.80 5.00
Chamfer Distance h 010 015 020 0.25 0.38 0.51
Foot Length [ * 019 025 030 0.48 0.62 0.76
Foot Angle & 0 4 8 0 4 8
Lead Thickness C 008 009 010 0.20 0.23 0.25
Lead Width B 013 017 020 0.33 042 0.51
Mold Draft Angle Top o 0 12 15 0 12 15
Mold Draft Angle Bottom B 0 12 15 0 12 15

* Controlling Parameter
§ Significant Characteristic

Notes:

Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed

.010" (0.254mm) per side.
JEDEC Equivalent: MS-012
Drawing No. C04-057

© 2004 Microchip Technology Inc.
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8-Lead Plastic Small Outline (SM} — Medium, 208 mil (SOIC)
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Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX

Number of Pins n 8 8

Piich p 050 e 2

Qverall Height A 070 075 080 1.78 1.97 2.03
Molded Package Thickness A2 069 074 078 1.75 1.88 1.88
Standoff § A1 002 2005 010 0.05 0.13 0.25
Overall Width E .300 313 1325 7.62 7.95 8.26
Molded Package Width E1 201 208 212 SAtlal 4528 5.38
Qverali Length D 202 205 210 5.13 5.21 5.33
Foot Length L 020 025 030 0.51 0.64 0.76
Foot Angle b 0 4 8 0 4 8
Lead Thickness c 008 009 010 0.20 0.23 0.25
Lead Width B 014 017 .020 0.36 0.43 0.51
Moid Draft Angle Top o 0 12 15 0 12 15
Mold Draft Angle Bottom B 0 12 15 0 12 15

* Controlling Parameter

§ Significant Characteristic

Notes:

Dimensions D and E1 do not include mold flash or protrusions. Mold fiash or protrusions shail not exceed
010" (0.254mm) per side.

Drawing No. C04-056

DS21203M-page 16 © 2004 Microchip Technology Inc.
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8-Lead Plastic Thin Shrink Small Outline (ST) — 4.4 mm (TSSOP)

E
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a’““q |
Units INCHES MILLIMETERS*
Dimension Limits MIN NOM MAX MIN NOM MAX

Number of Pins n 8 8
Pitch P 026 0.65
Overall Height A .043 1.10
Molded Package Thickness A2 033 035 .037 0.85 0.90 0.95
Standoff § A1 002 004 008 0.05 0.10 0.15
Overall Width E 246 251 256 6.25 6.38 6,50
Molded Package Width E1 169 A73 « NS 4.30 4.40 4.50
Molded Package Length D 14 A18 122 2.90 3.00 310
Foot Length L 020 024 028 0.50 0.60 0.70
Foot Angle o 0 4 8 0 4 8
Lead Thickness c 004 006 .008 0.08 0.15 0.20
Lead Width B 007 010 012 0.19 0:25 0.30
Mold Draft Angle Top o 0 5 10 0 5 10
Mold Draft Angle Bottom B 0 5 10 0 5 10

* Controlling Parameter
§ Significant Characteristic

Notes:

Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed

005" {0.127mm) per side.
JEDEC Equivalent: MO-153
Drawing No. C04-086

© 2004 Microchip Technology: Inc.
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14-Lead Plastic Thin Shrink Small Qutline (ST) ~ 4.4 mm (TSSOP)

E1

(=)

- N

e

. PR
]

¢
pe L Al— A2
Units INCHES MILLIMETERS" ]
Dimension Limits MIN NOM MAX MIN NOM MAX

Number of Pins n 14 14

Pitch P 026 0.65

Overall Height A 043 1.10
Molded Package Thickness A2 033 035 037 0.85 0.90 0.95
Standoff § Al 002 004 006 0.06 0.10 045
Overall Width nE 246 251 256 6.25 6.38 6.50
Molded Package Width E1 169 A73 AT 4.30 4.40 450
Molded Package Length D 183 97 201 4,90 5.00 5.10
Foot Length L .020 024 .028 0.50 0.60 0.70
Foot Angle b 0 4 8 0 4 8
Lead Thickness c 004 006 .008 0.09 0.15 0.20
Lead Width B 007 010 012 0.18 0.25 0.30
Mold Draft Angle Top o 0 5 10 0 5 10
Mold Draft Angle Bottom B 0 5 10 0 5 10

* Controlling Parameter
§ Significant Characteristic

Notes:

Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed
005" (0.127mm) per side.

JEDEC Equivalent: MO-1563

Drawing No. C04-087
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8-Lead Plastic Micro Small Outline Package (MS) (MSOP)

- =3 |
o — m—!
Y — o =T

{F} e |
P~
Units INCHES MILLIMETERS*
Dimension Limits MIN NOM MAX MiN NOM MAX

Number of Pins n 8 8

Pitch 1 P 026 BSC 0.65 BSC

Overall Height A o | . 043 FNF Yo 110
Molded Package Thick A2 .030 033 037 0.75 0.85 0.95
Standoff Al .000 - .006 0.00 - 0.156
Overall Width E A93 TYP. 4.80 BSC

Molded Package Width Ed 118 BSC 3.00 BSC

Overali Length D .118 BSC 3.00 BSC

Foot Length L 016 | 024 031 0.40 | 0.60 | 0.80
Footprint (Reference) F .037 REF 0.95 REF

Foot Angle o 0° - 8° 0° - 8°
Lead Thickness c .003 006 009 0.08 - 0.23
Lead Width B 009 012 016 0.22 - 0.40
Mold Draft Angle Top o 62 - 15° B3 - 15°
Mold Draft Angle Bottom B 5 - 15° 5° - 15°

*Controlling Parameter
Notes:

Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not
exceed .010" (0.254mm) per side.

JEDEC Equivalent: MO-187
Drawing No. C04-111
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8-Lead Plastic Dual Flat No Lead Package (MF) 6x5 mm Body (DFN-S)
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TeRvIEN BOTTOM VIEW

1 »
— i

A1
Units INCHES MILLIMETERS®
Dimension Limits MIN NOM MAX MIN NOM MAX

Number of Pins n 8 8
Pitch p \050 BSC ) 1.27 BSC
Qverall Height A 033 038 0.85 1.00
Molded Package Thickness A2 026 031 0.65 0.80
Standoff A1 000 0004 | . 002 0.00 0.01 0.05
Base Thicknass A3 .008 REF. 0.20 REF.
Overall Length E 184 BSC 4.92 BSC
Molded Package Length E1 184 BSG 4,67 BSC
Exposed Pad Length E2 152 158 | 483 3.85 4.00 415
QOverall Width D .236 BSC 5.99 BSC
Molded Package Width D1 226.BS5C 5.74 BSC
Exposed Pad Width D2 085 091 097 2.16 2.31 2.46
Lead Width B 014 016 .019 0.35 0.40 0.47
Lead Length L 020 024 030 0.50 0.60 0.75
Tie Bar Width R .014 358
Mold Draft Angle Top o 12° 12°
*Controlling Parameter

Notes:
Dimensions D and E1 do not include mold flash or protrusions. Moid flash or protrusions shall not exceed .010" (0.254mm) per side.
JEDEG equivalent: pending

Drawing No. C04-113
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APPENDIX A: REVISION HISTORY

Revision L

Corrections to Section 1.0, Electrical Characteristics.
Revision M
Added 1.8V 400 kHz option for 24FC256.

©® 2004 Microchip Technology Inc: DS21203M-page 21
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NOTES:
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ON-LINE SUPPORT

Microchip provides on-line support on the Microchip
World Wide Web site.

The web site is used by Microchip as a means to make
files and information easily available to customers. To
view the site, the user must have access to the Internet
and a web browser, such as Netscape® or Microsoft®
Internet Explorer. Files are also available for FTP
download from our FTP site.

Connecting to the Microchip Internet
Web Site

The Microchip web site is available at the following
URL.:

www.microchip.com

The file transfer site is available by using-an FTP
service to connect to:

ftp:/iftp.microchip.com

The web site and file transfer site provide a variety of
services. Users may download files for the latest
Development Tools, Data Sheets, Application Notes,
User's Guides, Articles and Sample Programs. A vari-
ety of Microchip specific business information is also
available, including listings of Microchip sales offices,
distributors and factory representatives. Other data
available for consideration is:

+ Latest Microchip Press Releases

« Technical Support Section with Frequently Asked
Questions

+ Design Tips

+ Device Errata

* Job Postings

+ Microchip Consultant Program Member Listing

« Links to other useful web sites related to
Microchip Products

» Conferences for products, Development Systems,
technical information and more

» Listing of seminars and events

SYSTEMS INFORMATION AND
UPGRADE HOT LINE

The Systems Information and Upgrade Line provides
system users a fisting of the latest versions of all of
Microchip's development systems software products.
Plus, this line provides information on how customers
can receive the most current upgrade kits. The Hot Line
Numbers are:

1-800-755-2345 for U.S. and most of Canada, and
1-480-792-7302 for the rest of the world.

042003

© 2004 Microchip Technology inc:
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READER RESPONSE

it is our intention to provide you with the best documentation possible to ensure successful use of your Microchip prod-
uct. If you wish to provide your comments on organization, clarity, subject matter, and ways in which our documentation
can better serve you, please FAX your comments to the Technical Publications Manager at (480) 792-4150.

Please list the following information, and use this outfine to provide us with your comments about this document.

To: Technical Publications Manager Total Pages Sent
RE: Reader Response

From: Name

Company

Address

City / State / ZIP / Country

Telephone: { ) - FAX: ( ) .

Application (optional):

Would you likeareply? ¥ = N

Device: 24AA256/24LC256/24FC256  Literature Number:. DS21203M
Questions:

1. What are the best features of this document?

2. How does this document meet your hardware and software development nesds?

3. Do you find the organization of this document easy fo follow? If not, why?

4. What additions to the decument do you think would enhance the structure and subject?

5. What deletions from the document.could be made without affecting the overall usefulness?

6. Is there any incorrect or misleading information (what and where)?

7. How would you improve this document?

DS21203M-page 24 © 2004 Microchip Technology. Inc.
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PRODUCT IDENTIFICATION SYSTEM

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

PART NO. X XX X Examples:
De| . . 1 . . :Ik— Ler a) 24AA256-/P:  Industrial Temp.,
vt emperature ackage -ea 1.8V, PDIP package.
Range Finish ’
b) 24AA256T-l/SN: Tape and Reel,
Industrial Temp., 1.8V, SOIC
Device: 24AA256: 256 Kbit 1.8V 12C Serial package.
EEPROM 1 .
24AA256T: 256 Kbit 1.8V [2C Serial g) f%tp‘zfggggﬁact’:g”\:t”al Temp.,
EEPROM Tape and Reel e ;
24LC256: 256 Kbit 2.5V 12C Serial ) d)-.24AA256-I/MS:  Industrial Temp.,
EEPROM 1.8V, "MSOP package.
24LC256T: 256 Kbit2.5¥12C Serial e) 24LC256-E/P:._ Extended Temp.,
EEPROM Tape and Reel) 2.5V, PDIP package.
24FC256: _256/Kbit High Speed 12C Serial 7~ 24£C256-USN: “industrial Temp.,
24FC256T: gg: Em- h Speed 1°C Serial i
} EEPROIM il%pe Ziz Rael) i g) - 24L.C256T-l/SN:. Tape and Reel,
Industrial Temp., 2.5V, SOIC
package.
Temperature | § = -40°C 1o +85°C h). " 24L.C256-IMS:~. Industrial Temp,
Range: E /= -40°Clo+125°C 2.5V, MSOP package.
i) 124FC256-I/P:. “Industrial Temp,
Package: P = Plastic DIP (300 mil body), 8-lead 1.8V, High Speed, PDIP package.
SN .= Plastic SOIC (150 mil body), 8-lead i) 24FC256-1/SN: " ‘industrial Temp,
SM = Plastic SOIC (208 mil body), 8-lead 1:8Y, High Speed, SOIC package.
ST ~= Plastic TSSOP (4.4 mm), 8-lead ' ?
ST14= Plastic TSSOP {44 mm), 14-lead k) frgcﬁfﬁTT‘gSN- 1 TaavpeH?“?f SR‘*’"d
MF = Dual, Fiat, No Lead (DFN)(6x5 mm SOLIIS » SR QRPN ppees,
body), 8-lead paciave
MS =-Plastic Micro Small Outline (MSOR), Iy 24LC256T-I/STG: Industrial Temp,
8-lead 2.5V, TSSOP package, Tape & Reel,
Lead Finish  Blank=_Standard 63%/37% Sn/Pb Fo-free
G .= Pb-ree (Pure Matte Sn) m)- 24L.C256-WPG: Industrial Temp,
2.5V, PDIP-package, Pb-free

Sales and Support

Data Sheets

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

1. Your local Microchip sales office
2. The Microchip Corporate Literature Center U.S. FAX: (480) 792-7277
3. The Microchip Worldwide Site (www.microchip.com)

Please specify which device, revision of silicon and Data Sheet (include Literature #) you are using.
New Customer Notification System

Register on our web site (www.microchip.com/cn) to receive the most current information on our products.

® 2004 Microchip Technology inc. DS21203M-page 25
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NOTES:
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Note the following details of the code protection feature on Microchip devices:
. Microchip products meet the specification contained in their particular Microchip Data Sheet.

»  Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

«  There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concemned about the integrity of their code.

+  Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip's code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software orother copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication ‘regarding device
applications and the like is intended through suggestion only
and may be superseded by updates. Itis your responsibility to
ensure that your application meets with your specifications.
No representation or warranty is given and no fiability is
assumed by Microchip Technology Incorporated with respect
to the accuracy or use of such information, or infringement of
patenis or other intellectual property rights arising from such
use or otherwise. Use of Microchip's products as eritical
components in life support systems-is not authorized except
with express written approval by Microchip. No licenses are
conveyed, implicily or othemwise, under any intellectual
property rights.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

=—ISO/TS 16949:2002 —

Trademarks

The Microchip name and logo, the Microchip lego, Accuron,
dsPIC, KeeLo@, microlD, MPLAB, PIC, PICmicro, PICSTART,
PRO MATE, PowerSmart, riPIC, and SmartShunt are
registered trademarks of Microchip Technology Incorporated
in the U.S.A. and other countries.

AmpLab, FilterLab, MXDEV, MXLAB, PICMASTER, SEEVAL,
SmartSensor.and The Embedded Control Solutions Company
are registered trademarks of Microchip Technalogy
incorporated in the U.S.A.

Analog-for-the-Digital Age, Application Maestro, dsPICDEM,
dsPICDEM.net, dsPICwaorks, ECAN, ECONOMONITOR,
FanSense, FlexROM, fuzzyLAB, In-Circuit Serial
Programming, ICSP; ICEPIC, Migratable Memory, MPASM,
MPLIB, MPLINK, MPSIM, PICkit, PICDEM, PICDEM.net,
PICLAB, PiCtail, PowerCal, Powerinfo, PowerMate,
PowerTool, rilLAB, rfPICDEM, Select Mode, Smart Serial,
SmartTel.and Total Endurance are trademarks of Microchip
Technology Incorporated in the W.S.A. and other countries.

SQTPis a service mark of Microchip Technology Incorporated
in the U.S.A.

All.other-trademarks mentioned herein are property of their
respective companies.

© 2004, Microchip Technology Incorporated, Printed in the
U:S:A: Al Rights Reserved.

Q Printed on recycled paper.

Microchip received ISO/TS-16949:2002 quality system certification for
its worldwide headquarters, design and wafer fabrication facilities in
Chandler and Tempe, Arizona and Mountain View, California in .
October 2003. The Company’s qualily System processes and
procedures are for its PICmicro® 8-bit MCUs, KEeLOQ® code hopping
devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design
and manufacture of development systems is 1SO 9001:2000 certified.

©® 2004 Microchip Technology inc.
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MICROCHIP

WORLDWIDE SALES AND SERVICE

AMERICAS

Corporate Office

2355 Waest Chandler Blvd.
Chandler, AZ 852246199

Tel: 480-792-7200

Fax: 480-792-7277

Technical Support: 480-792-7627
Web Address: www.microchip.com

Atlanta

3780 Mansell Road, Suite 130
Alpharetta, GA 30022

Tel: 770-640-0034

Fax: 770-640-0307

Boston

2 Lan Drive, Suite 120
Westford, MA 01886
Tel: 978-692-3848
Fax: 978-692-3821

Chicago

333 Pierce Road, Suite 180
itasca, IL 60143

Tel: 630-285-0071

Fax: 630-285-0075

Dallas

4570 Westigrove Drive, Suite 160
Addison, TX 75001

Tel: 972-818-7423

Fax: 972-818-2924

Detroit

Tri-Atria Office Building

32255 Northwestern Highway, Suite 190
Farmington Hills, M| 48334

Tel: 248-538-2250

Fax: 248-538-2260

Kokomo

2767 S. Albright Road
Kokomo, IN 46802
Tel: 765-864-8360
Fax: 765-864-8387

Los Angeles

18201 Von Karman, Suite 1080
irvine, CA 92612

Tel: 949-263-1888

Fax: 948-263-1338

San Jose

1300 Terra Beila Avenue
Mountain View, CA 94043
Tel: 650-215-1444

Fax: 650-961-0286

Toronto

6285 Northam Drive, Suite 108
Mississauga, Ontario L4V 1X5, Canada
Tel: 805-673-0699

Fax: 905-873-6509

ASIA/PACIFIC

Australia

Suite 22, 41 Rawson Street
Epping 2121, NSW
Australia

Tel: 61-2-9868-6733

Fax: 61-2-9868-6755

China - Beijing

Unit 7068

Wan Tai Bei Hai Bldg.

No. 6 Chaoyangmen Bei Str.

Beijing, 100027, China

Tel: 86-10-85282100

Fax: 86-10-85282104

China - Chengdu

Rm, 2401-2402, 24th Floor,

Ming Xing Financial Tower

Mo. 88 TIDU Street

Chengdu 610016, China

Tel: B6-28-86766200

Fax: B6-2B-8B6T766599

China - Fuzhou

Unit 28F, World Trade Plaza

Mo. 71 Wusi Road

Fuzhou 350001, China

Tel: 86-591-7503506
Fax:86-581-7503521

China - Hong Kong SAR

Unit 901-8, Tower 2, Metroplaza

223 Hing Fong Road

Kwai Fong, N.T., Hong Kong

Tel: 852-2401-1200

Fax: 852-2401-3431

China - Shanghai

Room 701, Bidg. B

Far East international Plaza

No. 317 Xlan Xia Road

Shanghai, 200051

Tel: 86-21-6275-5700

Fax: 86-21-6275-5060

China - Shenzhen

Rm. 1812, 18/F, Building A, United Plaza
Mo. 5022 Binhe Road, Futian Distrigt
Shenzhen 518033, China

Tel: 86-755-82901380

Fax: 86-755-8295-1393

China - Shunde

Room 401; Hongjian Buiiding, No. 2
Fengxiangnan Road, Ronggui Town, Shunde
District, Foshan City, Guangdong 528303, China
Tel: 86-757-28395507 Fax: 86-757-28305571
China - Qingdao

Rm, B505A, Fullhope Plaza,

Mo. 12 Hong Kong Central Rd.

Qingdao 266071, China

Tel: 86-532-5027355 Fax: 86-532-5027205
India

Divyasree Chambers

1 Floor, Wing A (A3/A4)

No. 11, O'Shaugnessey Road
Bangalore, 560 025, India

Tel: 91-80-22290061 Fax: 91-80-22290062
Japan

Benex 5-1 6F

3-18-20, Shinyokohama

Kohoku-Ku, Yokohama-shi

Kanagawa, 222-0033, Japan

Tel: 81-45-471- 6166 Fax: 81-45-471-6122

Korea

168-1, Youngbo Bldg. 3 Floor
Samsung-Dong, Kangnam-Ku

Seoul, Korea 135-882

Tel; 82-2-554-7200 Fax: 82-2-558-5932 or
B2-2-558-5934

Singapore

200 Middle Road

#07-02 Prime Centre

Singapore, 188980

Tel: 65-6334-8870 Fax: 65-6334-8850
Talwan

KachsiungBranch

30F=1 No.8

Min.Chtian 2nd Road

Kaohsiung 808, Taiwan

Tel: 886-7-536-4818

Fax: 886-7-536-4803

Taiwan

Taiwan Branch

11F-3, No. 207

Tung Hua North Road

Taipei, 105, Taiwan

Tel: 886-2-2717-7175 Fax: 886-2-2545-0139

EUROPE

Austria

Durisolstrasse 2

A=4600 Wels

Austria

Tel: 43-7242-2244-399

Fax: 43-7242-2244-393
Denmark

Regus Business Centre
Lautrup hoj1-3

Ballerup DK-2750 Denmark
Tel: 45-4420-9895 Fax: 45-4420-8910
France

Parc d'Activite du.Moulin de Massy
43 Rue du Saule Trapu
Batiment A - ler Etage
91300-Massy, France

Tel: 33-1-69-53-63-20

Fax: 33-1-69-30-80-79
Germany

Steinheilstrasse 10

D-85737 Ismaning, Germany
Tel: 49-89-627-144-0

Fax: 49-89-627-144-44

Italy

ViaQuasimodo, 12

20025 Legnano (M)

Milan, Italy

Tel: 39-0331-742611

Fax: 39-0331-466781
Netherlands
Waegenburghtplein 4
NL-5152 JR, Drunen, Netherlands
Tel: 31-416-690399

Fax: 31-416-630340

United Kingdom

605 Eskdale Road

Winnersh Triangle
Wokingham

Berkshire, England RG41 5TU
Tel: 44-118-921-5869

Fax: 44-118-921-5820
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1 DALLAS DS1302

B SEMICONDUCTOR Trickle Charge Timekeeping Chip
WA T o e e e e e e R
FEATURES PIN ASSIGNMENT

Real-time clock (RTC) counts seconds,

minutes hours, date of the month, month, day . L
of the week, and year with leap-year xiQ 2 -
compensation valid up to 2100 . X2 "9, 8P 1O
« 31-byte, battery-backed, nonvolatile (NV) '~ GND [ 4™ "B RST
RAM for data storage _ \
= Serial I/O for minimum pin count’” s DSISM 3 Pig BIF (G0: i)
= 2.0V to 5.5V full operation ' -
® Uses less than 300nA at 2.0V _ — 4= = "\J
*  Burst mode for reading/wiiting successwe G-V N L g SRV
addresses in clock/RAM/ / ) e 7/ N m:_?'l § - oSk
* 8-pin DIP or optional 8—pm SOiCs for swface' Pasad) G::; gi - ggg =
it | _ g T
= ) P ~RI g \¢" DS1302 3-Pin SO1C.(200°mil)
. %piigéﬁ{:}e;?e s O TR (ONY 4 981302 3-%301(:%150 i) 7
=  Optional industrial temperature range 2N\ Y/ AN\ L8208 A~ ©
-40°C to +85°C > (BTl WY« Vw% 3 L 127% &
DS1202 compatible! . o < ARADAE A, :
s Underwriters Laboraftory (UL) recegmzad :g% i \ 11223 Sg"“ _
TIOR8 === )i A2t IS
ORDERING INFORMATION' I NG \[ A=K
DS1302 8-Pin DIP: (BOO-mll) 1) oNDTE B el )
DS1302N 8-Pin DIP @hdustrial) N2\ 2
s SPRNCD Oi)-mll;  xahd) D302, 16—Pm Sorc (300—mﬁ)
DS1302SN 8-Pin SQIC (Industrial). &Y P\
DS1302Z 8-Pin SOIC (150-mil) "N A YA -
DS1302ZN 8-Pin SOIC (ndustrialy ... PIN DESCRIPTION, o
DS13028-16 16-Pin SOIC (300*mil) ¥ "o, . X1, X2 o _ 74 =*32768kHz Crystal Pins
DS1302SN-16 16-Pin SOIC (Industxiah) GND, ] & '7 _-Gretind
“RST =" Reset
170 - Data Input/Output
SCLK - Serial Clock
Veer, Veez - Power Supply Pins
DESCRIPTION

The DS1302 Trickle Charge Timekeeping Chip contains an RTC/calendar and 31 bytes of static RAM. It
communicates with a microprocessor via a simple serial interface. The RTC/calendar provides seconds,
minutes, hours, day, date, month, and year information. The end of the month date is automatically
adjusted for months with fewer than 31 days, including corrections for leap year. The clock operates in
either the 24-hour or 12-hour format with an AM/PM indicator.
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DS1302

Interfacing the DS1302 with a microprocessor is simplified by using synchronous serial communication.

Only three wires are required to communicate with the clock/RAM: 1) RST (reset), 2) I/O (data line), and
3) SCLK (serial clock). Data can be transferred to and from the clock/RAM 1 byte at a time or in a burst
of up to 31 bytes. The DS1302 is designed to operate on very low power and retain data and clock
information on less than 1 microwatt.

The DS1302 is the successor to the DS1202. In addition to the basic timekeeping functions of the

DS1202, the DS1302 has the additional features of dual-power pins for primary and back-up power
supplies, programmable trickle charger for V¢, and seven additional bytes of scratchpad memory.

TYPICAL OPERATING CIRCUIT
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DS1302

OPERATION
The main elements of the serial timekeeper (i.e., shift register, control logic, oscillator, RTC, and RAM)
are shown in Figure 1.

DS1302 BLOCK DIAGRAM Figure 1
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1/0 (Data Input/Output) — The I/O pin is the bi-directional data pin for the 3-wire interface. This pin has
a 40k internal pull-down resistor.

RST (Reset) — The reset signal must be asserted high during a read or a write. This pin has a 40kQ
internal pull-down resistor.

X1, X2 - Connections for a standard 32.768kHz quartz crystal. The internal oscillator is designed for
operation with a crystal having a specified load capacitance of 6pF. For more information on crystal
selection and crystal layout considerations, please consult Application Note 58, “Crystal Considerations
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DS1302
with Dallas Real-Time Clocks.” The DS1302 can also be driven by an external 32.768kHz oscillator. In
this configuration, the X1 pin is connected to the external oscillator signal and the X2 pin is floated.

RECOMMENDED LAYOUT FOR CRYSTAL

......................................................... RTC
' )] &7
: Crystal
D)%
Local Ground Plane
Layer2
Guard Ring
{connect to ground)

CLOCK ACCURACY

The accuracy of the clock is dependent-upon the accuracy of the crystal and the accuracy of the match
between the capactive load of the oscillator circuit and-the capacitive load for which the crystal was
trimmed, Additional error will be-added by crystal frequency drift caused by temperature shifts. External
circuit noise coupled into the oscillator circuit may result in the clock running fast. See Application Note
58, “Crystal Considerations with Dallas Real-Time Clocks” for detailed information.

COMMAND BYTE

The command byte is shown in Figure 2. Each data transfer is initiated by a command byte. . The MSB
(Bit 7) must be a logic 1. Ifiit'is 0, writes fo the DS 1302 will be disabled, Bit 6 specifies clock/calendar
data if logic 0 or RAM data if logic 1.~ Bits'1 through 5 specify the designated registers to be input or
output, and the LSB (bit 0) specifies a write operation (input) if logic 0 or read operation (output) if logic
1. The command byte is always-input starting with the LSB (bit 0).

ADDRESS/COMMAND BYTE Figure 2

1 N S s A3 A2 At AD m o
RESET AND CLOCK CONTROL

All data transfers are initiated by driving the RST input-high.. The-RST"input serves two functions. First,
RST turns on the control logic, which allows access to the shift register for the address/command

sequence. Second, the RST signal provides a method of terminating either single byte or multiple byte
data transfer.

A clock cycle is a sequence of a falling edge followed by a rising edge. For data inputs, data must be

valid during the rising edge of the clock and data bits are output on the falling edge of clock. If the RST
input is low all data transfer terminates and the I/O pin goes to a high impedance state. Data transfer is

illustrated in Figure 3. At power-up, RST must be a logic 0 until Vee > 2.0V. Also SCLK must be at a
logic 0 when RST is driven to a logic 1 state.
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DS1302

DATA INPUT

Following the eight SCLK cycles that input a write command byte, a data byte is input on the rising edge
of the next eight SCLK cycles. Additional SCLK cycles are ignored should they inadvertently occur.
Data is input starting with bit 0.

DATA OUTPUT

Following the eight SCLK cycles that input a read command byte, a data byte is output on the falling
edge of the next eight SCLK cycles. Note that the first data bit to be transmitted occurs on the first falling
edge after the last bit of the command byte is written. Additional SCLK cycles retransmit the data bytes
should they inadvertently occur so long as RST remains high. This operation permits continuous burst
mode read capability. Also, the /O pin is tri-stated upon each rising edge of SCLK. Data is output
starting with bit 0.

BURST MODE

Burst mode may be specified for either the clock/calendar or the RAM registers by addressing location 31
decimal (address/command bits 1 through 5 = logic 1). As before, bit 6 specifies clock'or RAM and bit 0
specifies read or write. There is no data storage capacity at locations 9-throtugh 31 in the Clock/Calendar
Registers or location 31 in the' RAM registers. Reads or writes'in burst mode start with bit 0'efaddress 0.

When writing to the clock registers in the burst mode, the first eight registers must be written in order for
the data to be transferred. However, when writing to RAM in burst mode it is not necessary to write all
31 bytes for the data to transfer. Each byte that is written to will be transferred to RAM regardless of
whether all 31 bytes are written or'not.

CLOCK/CALENDAR

The clock/calendar is contained in seven write/read registers as shown in Figure 4. Data contained in the
clock/ calendar registers is in binary coded decimal format (BCD).

CLOCK HALT FLAG

Bit 7 of the seconds register is defined as the clock halt flag. When this bit is set to logic 1, the clock
oscillator is stopped and the DS1302 is placed into.a low-power standby mode with a current.drain of less
than 100 nanoamps. When this bit'is written to logic 0, the clock will start. The initial power on state is
not defined.

AM-PM/12-24 MODE

Bit 7 of the hours register is definedwas'the 12<or. 24-hour mode select bit.. When high, the 12-hour mode
is selected. In the 12-hour mode, bit 5 is the AM/PM bit-with logie high-being PM, .In the 24-hour mode,
bit 5 is the second 10-hour bit (2023 hours).

WRITE PROTECT BIT

Bit 7 of the control register is the write-protect bit. The first seven bits (bits 0—6) are forced to 0 and will
always read a 0 when read. Before any write operation to the clock or RAM, bit 7 must be 0. When high,
the write protect bit prevents a write operation to any other register. The initial power on state is not
defined. Therefore the WP bit should be cleared before attempting to write to the device.

TRICKLE CHARGE REGISTER

This register controls the trickle charge characteristics of the DS1302. The simplified schematic of

Figure 5 shows the basic components of the trickle charger. The trickle charge select (TCS) bits

(bits 4-7) control the selection of the trickle charger. In order to prevent accidental enabling, only a

pattern of 1010 will enable the trickle charger. All other patterns will disable the trickle charger. The
S5of15



DS1302
DS1302 powers up with the trickle charger disabled. The diode select (DS) bits (bits 2-3) select whether
one diode or two diodes are connected between Ve and Veep. IfDS is 01, one diode is selected or if DS
is 10, two diodes are selected. If DS is 00 or 11, the trickle charger is disabled independently of TCS.
The RS bits (bits 0~1) select the resistor that is connected between Ve, and Veei. The resistor selected
by the resistor select (RS) bits is as follows:

RS Bits Resistor Typical Value
00 None None
01 R1 2kQ
10 R2 4kQ
i1 R3 8kQ

If RS is 00, the trickle charger is disabled independently of TCS.

Diode and resistor selection is determined by the user according to-the maximum eurrent desired for
battery or super cap charging. The maximum-charging current can be caleulated as, illustrated in the
following example. Assume that.a system power supply of 5V_is applied to Ve, and\a super cap is
connected to Vcci. Also assume that the trickle charger has been enabled with one diode and tesistor R1
between Veez and Veep. The maximum-current Iiyax would, therefore, be calculated as-follows:

Tvax = (5.0V-=diode drop)/RI~(5:0V - 0.7V) /2kQ ~2.2mA

As the super cap charges, the voltage drop between Vi and Vige, will decrease and, therefore, the
charge current will decrease.

CLOCK/CALENDAR BURST MODE

The clock/calendar command” byte. specifies burst ‘mode operation. - In this imode the first eight
clock/calendar registers can be consecutively read or-written (See Figure 4) starting with bit 0-of address
0.

If the write protect bit is set high when a write clock/calendar burst mode is specified, no data transfer
will occur to any of the eight clock/calendar registers (this includes the control register).” The trickle
charger is not accessible in burst mode.

At the beginning of a clock burstiread, the current time is transferred to a second set of registers. The
time information is read from these secondary registers,~while-the clock may continue to run. This
eliminates the need to re-read the registers in case of an update of the main registers during a read.

RAM
The static RAM is 31 x 8 bytes addressed consecutively-in.the RAM-address space.

RAM BURST MODE

The RAM command byte specifies burst mode operation. In this mode, the 31 RAM registers can be
consecutively read or written (See Figure 4) starting with bit 0 of address 0.

REGISTER SUMMARY

A register data format summary is shown in Figure 4.
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DS1302

DATA TRANSFER SUMMARY Figure 3

SINGLE BYTE READ

RST L
s _ AT
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SINGLE BYTE WRITE
RST  _| L
OO R % g & R R 7 5 A e S N
1o —riw] a0 [A1T a2 [ A3 [/na[ Rt )X oo [ b1 | p2i}ips | b4 Ds'{os [p7 =

In burst mode, RST is kept high and additional SCLK cycles are sentuntil the end of the burst.

7 of 15



DS1302

REGISTER ADDRESS/DEFINITION Figure 4
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DS1302

DS1302 PROGRAMMABLE TRICKLE CHARGER Figure 5
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DS1302

ABSOLUTE MAXIMUM RATINGS*
Voltage on Any Pin Relative to Ground -0.5V to +7.0V

Storage Temperature
Soldering Temperature

-55°C to +125°C

260°C for 10 seconds (DIP)

See IPC/JEDEC Standard J-STD-020A for
Surface Mount Devices

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods of time may affect reliability.

Range Temperature Vee
Commercial 0°Ct0_70°C 2.0V.10 5.5V Ve or Veer
Industrial “40°C to +85°C 2.0V't0 5:5V Ve or Veez

RECOMMENDED DC OPERATING CONDITIONS

(Over the operating range*)

PARAMETER SYMBOL MIN | TYP | MAX _| UNITS, [ NOTES
Veey 2.0 5.5 \' 8
ly Voltage Veer, V ;
Supply Voltage Vcei, Veez el
Logic 1 Input Vig 2.0 Vec + Vv
0.3
. Vee=20V | 03 +0.3
Logic 0 Input Vi, AN RN 08 vV

*Unless otherwise specified.

DC ELECTRICAL CHARACTERISTICS

(Over the operating range*)

PARAMETER SYMBOL MIN|'TYP.| MAX | UNITS | NOTES
Input Leakage I +500 uA 3
I/O Leakage Iio +500 pA 3
Logic 1 Output Ioy = -0.4mA Vv Ve =20V | L6 v
~ Iog=-1.0mA OH Ve =5V 24
Logic 0 Output  Ig, = 1.5mA . Voo = 2.0V 0.4 v
Ior = 4.0mA = Vec =5V 04
. Vccg =2.0N 0.4
Active Supply Current Iccia Voor= 5V 5 mA 2,9
. - ) VCC] =2.0V 0.3
Timekeeping Current (OSC On) Iccit T 1 HA 1,9
ch =20V 100
Standby Current (OSC Ofi) Iccis Veer =5V 100 nA 79,11
IND 200
. Veer =2.0V 0.425
Active Supply Current Iccoa Ve =5V 173 mA 2,10
. . Veez =2.0V 253
Timekeeping Current (OSC On) Iccar Vs =5V 31 pA 1,10
Veer =2.0V 25
Standby Current (OSC Off) Iceas Vees =5V 30 pA 7,10
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DS1302

R1 2 kQ
Trickle Charge Resistors R2 4 kQ
R3 8 kQ
Trickle Charge Diode Voltage Drop | Vp 0.7 \
*Unless otherwise specified.
CAPACITANCE (Ta= 25°C)
PARAMETER SYMBOL | MIN | TYP | MAX | UNITS | NOTES
Input Capacitance G 10 pF
I/0 Capacitance Cuo 15 pF
Crystal Capacitance Cx 6 pF
AC ELECTRICAL CHARACTERISTICS
(Qver the.operating range*)
PARAMETER SYMBOL MIN | TYP| MAX hWUNITS | NOTES
Vee =2.0V] 200
Data to CLK Setup toc Ve =5V 50 ns 4
Vice=2.0V | 280
CLK to Data Hold tcol Ve =35V 70 ns 4
Vee=2.0V 800
CLK to Data Delay tcpp Voo 5V, 300 ns 4,5,6
. Vee = 2.0V41 1000
CLK Low Time ter Vo2 25V 950 ns 4
. . Vee = 2.0V 11000
CLK High Time ten Vo= SV 1350 ns 4
Vcc =2.0V 0.5
CLK Frequency 1760 4 Ve =5V | DC 50 MHz 4
. VCC =2.0V 2000
CLK Rise and Fall tr, tF Voo 500 ns 4
S Vcc =20V 4
RST to CLK Setup tce Vea =5V 1 s 4
— Vcc =2.0V 240
CLK to RST Hold tcen Vee =5V 60 ns 4
e . . VCC =2.0V 4
RST Inactive Time tcwr Ve =5V ] us 4
— . VCC =20V 280
RST to I/O High-Z tcpz Vo3V 70 ns 4
o VCC = 20V 280
SCLK to I/O High-Z teez Voo =5V 70 ns 4

*Unless otherwise specified.
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TIMING DIAGRAM: READ DATA TRANSFER Figure 5
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TIMING DIAGRAM: WRITE DATA TRANSFER Figure 6

S

WRITE DATA

NOTES:

1. Iccit and Igcor are specified with 1/O open, RST. set to'a logic 0, and ‘elock halt. flag.= 0-(oscillator
enabled).

Iccta and Iccoa are specified with the) /O pin opens=RST high, SCLK=2MHz at>Vgc/= 5V;
SCLK = 500kHz, Vcc =2.0V,.and clock halt flag= 0 (oscillator enabled).

RST, SCLK, and I/O all have 40kQ pull-down resistors.to ground.
Measured at Vi = 2.0V or Vi = 0.8V and 10ns maximum rise‘and fall time.
Measured at Vo = 2.4V or Vor, =0.4V,

Load capacitance = 50pF.

Iccis and Iceos are specified with RST3.1/Oy.and SCLK open. ‘The clock halt flag must be set to logic
one (oscillator disabled).

8. Vcc = Veez, when Vees > Veer + 0.2V Voo = Ve, Wwhen'Vieer™ Vees.

9. Vccz =0V,

10. Ve =0V,

11. Typical values are at 25°C.

N

N Snkw
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DS1302

DS1302 SERIAL TIMEKEEPER 8-PIN DIP (300-MIL)

v
1

13 0f 15

PKG 8-PIN

DIM MIN MAX
A IN, 0.360 0.400
MM 9.14 10.16
B IN. 0.240 0.260
MM 6.10 6.60
C IN. 0.120 0.140
MM 3.05 3.56
D IN, 0.300 0.325
MM 7.62 8.26
E IN. 0.015 0.040
MM 0.38 1.02
E_IN. 0.120 0.140
MM 3.04 3.56
G IN. 0.090 0.110
MM 2.29 279
H'IN. 0.320 0.370
MM 8.13 9.40
JIN 0.008 0012
MM 020 0.30
K- IN. 0.015 0.021
MM 0.38 0.53




DS1302

DS1302S SERIAL TIMEKEEPER 8-PIN SOIC (150-MIL AND 200-MiL)

DIM | MIN | MAX | MIN | MAX
AIN, ] 018 | 019 | 0203 | 0213
f MM 4.78 498 516 541

BIN, | 0150 | 0158 | 0203 | 0213
MM | 381 401 5.16 541
) CIN. | 0048 | 0062 [ 0070 | 0074
‘EEE : MM 122 157 1.78 188
\

-l G lo -T ;-K Fre (1;5\111\1114) (23{5&)
8

- E IN. 0.004 0.010 0.004 0.010
MM 0.10 0.25 0.10 0.25
E_IN. 0.053 0.069 0.074 0.084

A MM 1.35 1.75 1.88 2.13
t G IN. 0.050 BSC
MM 1.27 BSC
¢ H IN. 0.230 0.244 0.302 0.318
MM 584 6.20 7.67 8.08
& JIN. 10007 0011 | 0,006 | 0010
MM-4 018 | 028 | 015 025
KN, | 0012 | 0020 | 0013, [,0.020
Eys -—-——'- MM 0.30 0,51 0.33 0.51
F L. IN. 0.016 0.050 0.019 0.030
%%JFEK‘—‘ MM |1 041 127 | 048 | 07
b __i : phi 0? 3° 0° 8°
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DS1302

DS1302S SERIAL TIMEKEEPER 16-PIN SOIC

. . PKG 16-PIN
= - i3 DIM MIN | MAX
mc A |IN 0398 | 0412
x'l ¥ MM | 1011 | 1046
E B | IN 0.290 0300
MM | 737 7.62
C |IN 0.089 |-0.095
MM, | 226 241
E || IN 0.004_ | 0012
MM/ /10102 4030
F. | N 0.004__{0.105
MM | 239 2:67
G |IN 0.050 BSC
MM 1227 BSC
H | IN 0398 | 0416
MM {11011 ] 1057
J TN 0.009_ | 0.013
MM\ 0225 |033
K |IN 0013, {0020
MM | 033 0.51
L. | IN 0.016 . | 0.040
MM | 040 1.02
phl On su
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PIC18 Microcontroller Family

The PIC18 microcontroller family provides PICmicro®
devices in 18- to 80-pin packages, that are both socket
and software upwardly compatible to the PIC16 family. The
PIC48 family includes all the popular peripherals, such as
MSSP ESCI, CCP flexible 8- and 16-bit timers, PSR 10-bit
ADC, WDT, POR and CAN 2.0B Active for the maximum
flexible solution. Most PIC18 devices will provide FLASH 3
program memory in sizes from 8 to 128 Kbytes and data ' PIC 181 .. i o
RAM from 256 to 4 Kbytes; operating from 2.0 to 5.5 volts, ' :
at speeds from DC to 40 MHz. Optimized for high-level
languages like ANSI C, the PIC18 family offers a highly="
flexible solution for complex embedded application '

77 instructions ,/ ' --«H N '. -; _______ .
C-Language friendly architectur, 4 o :

PIC16 source code compatible
Linear program memory adgi’ej%mg I_Q_Zbe(te"”” L{ L\
Linear data memory addressiﬁg up to 4 K </ LT ! \\\

Up to 10 MIPs operation; / =17l ~ L2 _ riable Low Voltage Detection (LV1 Yiodul
— DC - 40 MHz osc/clo 'g?put@-:“ 3 ‘.'i.\ ' " | L A 2 : c;@,g?ﬁ&gw %:o -
— 4 MHz - 10 MHz clock with PLL ac;;w & R rh L\
e 16-bit wide instructions, 8-bitWide v’daifap\a&
s Priority levels for mtergbﬂs _
s 8 x 8 Single Cycle Hanﬂwﬁareﬂulﬁﬂfeﬁ" .

| ONRCY
Peripheral Featureg “ 2 E ¥4 =5

High current sink/sour @ 25.mA 2
Up to four external inf r;:pt"ﬁlhs - __1 ; b
Up to three 16-bit timet/ coufiters {47, /:" N’ DA\
Up to two 8bit tlmer/c@%er&wth B-b,g M '
register (time-base for PWM) \ _% \
Secondary LP oscillator clock optiofi- quff'—"‘\ &
Up to five Capture/ Compﬁ? WMsICCP) rm)duleg b
CCP pins can be configure ‘aé'k L
— Capture input: 16-bit, resoltkl 6 ﬁ%ﬂs (Tc%ﬁﬁ
- Compare: 16-bit, max. resoiu'&on‘ Industfial.and
~ PWM output: PWM resolution is'd- R — i

Max. PWM frequency @: S-bit resolufim I€G’ Powar Managmkﬁ&tur,eé; //

10+bit resolutior' D
it resolution'=, 91(!4: ) T r amically ‘switch tgse*égandary LP oscillator

e« Master Synchronous Serial Port (MSSP) moi
Turo: aotes ol et nternal RC oscillefor.fef ADC operation during SLEEP

mer 48,
Ty \J|
- ‘aI _,D‘%

xﬁftaie rangg;,m ov,fé B.5V)
ended }eﬁppera e fanges

it 2 wsﬁh&ﬁﬂ“fﬁbjﬁﬁgm 1 pA typ.)

b gg&%ﬁ:&gg‘:&@gﬁ;&g@m PoRdes] TP 1623 individually selectable wake-up events
 Upto 2 Addressable USART modules (ESCI) :i :fa%i i‘;‘::;b\:fak“f:ﬁ‘i‘:p&gm
2 I; :::ﬁg? gtls a\::tg:rl:%'-‘gg},qii?jz o ¢ Internal RC oscillator for WDT (period wake-up)

* RAM retention mode (Voo as low as 1.5V)
= « Up to 6 more Power Managed modes available on

Analog Features: selected models (PIC18F1320/2320/4320 and
e 10-bit Analog-to-Digital Converter module (A/D) with: PIC18F1220/2220/4220)

— Fast sampling rate

— Up to 16 channels input multiplexor .

~ Conversion available during SLEEP

- DNL =41 LSb, INL=%1 LSb

PICmicro® Microcontrollers

MicPocHip Technology. Imel i The Embedded Contral Solutivns Company?®



Addltlonal Information:

Microchip’s web site: www.microchip.com

« Microchip's PICmicro 18C MCU Reference Manual, » Microchip’s Quality Systems and Customer Interface

System, Qrder No. DS00169

Order No. DS39500 . B : z
- . . emo Boards Available:

¥ Miciocii LD-REMB nvalate; - PICDEM™ 2 Demonstration Board

— Technical Library, Order No. DS00161 — ROMless
« Microchip's Data Sheets available: — CAN/LIN bus

- , Order No. DS3902 X ,

i:gigccxmxg Ord N“ DS30 !Ig e Third Party Tools Available:

— PIC180601/801, Order No. DS39541 0 Comptars

- PIC18C601/501, Mo DS3 HITECH - PICC™, www.htsoft.com
s Application Notes are available in: IAR - EWB-PIC Soroten

— Embedded Control Handbook, Order No. DS00092

— Embedded Control Handbook, Volume 2, Math Library,
Order No. DS00167

—~ Embedded Control Handbook Update 2000,

Order No. DS00711

N \\\//2>
Product x';':'"m m &\@m\\ //// ‘mn’; 8/16-bit ' Pins

CCS PIC18 C Compiler, www.ccsinfo.com

PIC18F1220 FLASH 4K 256 4 2956 P —. o 172 oy [ SSORQFN 18
PIC18F1320 FLASH 8K 256 . 256 16 . = N = 1 ,i/3  Dip ORQFN 18
PIC18F2220 FLASH 4K 512 4 256 23 10 . - M = 2 1/3 i 28
PIC18F2320 FLASH 8K 2 — — i . M g DIP 28
PIC1BC242 oTP 16K == 5. ; \ 3 DIR 28
PIC18C252 OTP 32K Eﬁ — b Y ' w2 DIF Si 28
PIC18F242 FLASH 16K J 512 7 P/ Y 3\ ~ 3 ; 28
PIC18F252 FLASH 2K I fs 2 1 — DIR S 28
PIC1BF258 FLASH 32K | 1536 P . DIR SOIC 28
PIC18F4220 FLASH 4K 5 - | BT 40/44
PIC18F4320 FLASH 8K 5 Pl ) 40/44
PIC18C442 OTP 16K % = "o /. \ c L9 Cel0) 40/44
PIC18C452 0TP 32K 1 12C/SPI — PLCC, TQFP | 1 40/44
PIC18F442 FLASH 16K 512 [ 2567 2 i) SPL 2 © | DIRPLCC,TOFP | | 40/44
PIC18F452 FLASH 32K 8 > FP L | 40/44
PIC1BF458 FLASH 32K 1536 & 1\/ I 40/44
PIC18C601 = ROMle wlis” 2 ] Q'E' i LCC, TOFP 64/68
PIC18CE58 oTP 32K — 2 | P4 &~ PLCC 64/68
PIC18F6520 FLASH 22 4 W 2 4 ) T T ‘¢ 5 y T 64
PIC18FBE20 FLASH 64K 1 1 38400 W ) 2 111 . 3 T L 64
PIC1BF6720 FLASH 128K L 102 12 i 2 [V s 5 e I 64
pIC18C801 . ROMless 53 — 2 - 80/84
PIC18C858 oTP 32K 36 &* D— : .08 '[2 3 : 80/84
PIC18F8520 FLASH 32K 12048 ¢ 1024 / 5.0 N—af3 %10 80
PIC18FE620 FLASH 64K 68 [ 2/3 o TP ¥ 80
PIC18F8720 FLASH 128K ) 2 3 iy ; 80
Abbreviation: ADC = Analogto-Digital Converter CCR.= /! " Cir / Man
PWM = Pulse Width Modulation SPI face Receiver/Tran:

MPLAB® IDE opment ﬁlﬁufh % n LA

MPASM™ Assembler Universal

MPLINK™ Linker/MPLIB™ Librarian Linker/Librarian EE

MPLAB® SIM Software Simulator FREE

MPLAB® ICE 2000/4000 Full Featured Modular In-Circuit Emulator Starting at $2,045

MPLAB® ICD 2 in-Circuit Debugger Starting at $159

C compiler Microchip MPLAB® C18 or supported by Contact Vendor
third-party vendors (HFTECH, IAR, CCS)

PRO MATE® 1 Device Programmer Fuil Featured Modular Device Programmer Starting at $854

PICSTART® Plus Programmer Entry Level Development Kit with Programmer $199

*All prices are manufacturer's suggested resale for North America.

Microchip Technology Inc. » 2355 W. Chandler Blvd. -+ Chandler, AZ 85224-6199 - (480) 792-7200 - Fax (480) 792-9210

Information subject to change. The Microchip name and logo, the Microchip logo, KeeLoa, MPLAB, PIC, PICmicro, PICSTART and PRO MATE are reg | trademarks of Microchip T logy
Inc. in the U.S.A. and other countries, FilterLab, microlD, MXDEV, MXLAB, PICMASTER, SEEVAL and The Embedded Control Solutions Company are reg 3 of Mi j
Technology Ine. in the U.S.A. dsPIC, dsPICDEM.net, ECONOMONITOR, FanSense, FlexROM, fuzzyLAB, In-Circuit Serial Programming, ICSP, ICEPIC, microPort, Migratable Memory, MPASM,
MPLIB, MPLINK, MPSIM, PICC, PICDEM, PICDEM.net, fPIC, Select Mode and Total Endurance are of Microchip Technology Inc. in the U.S.A. and other countries. Serialized Quick
Turn Programming (SCITP) is a service mark of Microchip Technology Inc. in the U.S.A. All other trademarks menticned harein are property of their respective companies.

© 2002 Microchip Technology Inc. Al rights resarved. Printed in the U.S.A. D5303278 /02

onansiiduonansianulidmsunstiouiionssaneiu Touao IR, -






