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ABSTRACT

This thesis presented a design and development of the Automatic
Newspaper Vending Machine. The machine was divided into two parts consisted of
various electronic circuits. Including a microcontroller circuit, the display circuit and
the switch circuit, The first part was controlled by an C Programming Language.
The second pert consisted of the body of the machine, the newspaper feeding unit.

This automatic newspaper vending machine can be applied for a small business.
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fdalendu
MOV ASFH
2/ i g [ 2 } 3 a 1 AI @ [} 1 A 1 2
mimwayjﬂmﬂumsmmm;ﬂamnmnmuaﬂmﬁ[@mm& (s 5FH)  13end1n1Tand
o ] l’u i o [
MUY Direct Addressing Mode uaﬂmﬂﬁmmmmmuﬁagﬂfmuﬂlﬁqamm RO %38 R1 Mg

FehumialaBanhmamasiisiauny Indirect Addressing Mode 6haehaum

MOV RO#5FH
MOV A @RO

madaulsunsuehuuuy wsnuenah (e sFH Al RO a1nsiug e RO Fagdia

fukt 5FH aniiutilunsaaaat A dludhumis 5FH £ 80 ) ¢ 80 azgnifiulu A




wadayd -
7FH Phsilen] L]

1 o v
YRHATINRHENALULMA Foi | 571 86 | ps | 84 |83 | 82| 81 |80 | B

dmsulgialy
[4
o140 B0l EoH| A7 | A6 | A5 | A3| A4 | A2| a1 | a0 |Ace
a0 76|76 70| 7C| 78 [7A 70| 78] |  BOH|D7{D8|D5|D4|D3fD2| _ DO \PSW

2FH| 77|76 (75|74 |73 72| 11| 70

20H | 6F |6E | 6D [ 6C | 6B | 6A [ 69| 68 BOH(- | - |_ (D4|D3jD2| D1 DO}IP

2CH|(67 | 666516463 |62 61|60
2BH | 5F | 515D |5C 5B ]|5A | 59] 58 ABH[37136(3.5134]3.3(3.2|3.1|30|P3

2AH | 57| 56| 55)|54 (53|52 51f 50

20H |4F | 4E| 4D 4C (4B |4A | 491 48 [ wierwd w00l o7l _ | _ | pa| 3! p2| D1 {00 |iE

28H | 47 | 46| 45 {44 |43 |42 41 | 40 "F”:‘-‘hm
farsmnn

ZTH13F | SE)SD3C|3B A | 38| | un  co. oo |27] 262524 23|22|21 |20[P2

26H |37 (3635734 [33132)31]30 ' i dnf SBUH

25H | 2F | 2E) 2D| 2C| 2B | 2A129 | 28 98H | 57| 5615554153 [s2] 511 50lsCON
2aH |27 26 ) 25 | 2a{ 23| 22] 21] 20

23H [ 1F[1E [1D|1C{ B[ 1A[ 19] 18 SOH|[1.7 (18 |[1.5]1.4[1.3]1.2[1.1}1.0]P1

22H | 17116 |15 [ 14113 | 12] 11} 10

80H Lk TH1
2{H]{oF | OE| oD 0c| 0B J0A | 09] 08 SCH p—r—P.E THO
8BH A TL
20H|o7| 06| 05(0a03 (02| 01| 00 Y AH [P—TERT TL0
{FH 89H PR NPYT! TMOD

SaaimaTuL 3
18H BoH | T7 {16 |T5( 14| 73| T2] 11| T0 [ TCON
17H n ‘

SREFRATINN 2
104 87H immafemshrials PCON
OFH » .

TRASETULNN 1 M Viowdtwsids DPH
08H 824 _—_ﬁmﬂmﬁmg{g DPL
07H e ¢ 81H mmndnbrsiuield SP

AAPTULNN D
- 80H10.7| 061 05[04]03]0.2|0.1]00|PO

H T ' .
711 2.5 \wnanavhinn NG
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1. Bit-addressable RAM
Tumbhommudfesmoidauaaiwssdomi s 20H f1 2°H 59
16 ludt lesunsn SET, CLEAR, AND, OR ysaednifuasdmmdiod domls
Favuafiinau 128 O @ Ta X 16 luf) Sdfemmzadasumisd 67H s
denendaldersit

SETB 67H

2. Reqgister Banks
whuemaddayameluiugare 3isens Fodlvionan 32 sumislawazdl 4 70 Ul
avgedl3ieeas 8 ¢ fa RO Tt R7 langausnazaglueumis 00H-07H Swinam

arnenniy 05H snfulihdiames A au@aullunsulasd

MOV A, R

2.2.6 SmnoWariduRiey (Special Function Registar)

T MCS-51 Fidimasarlimicunnd- RaM  meludw Tooduvitaiusiaae e
(Special-Function Register : SFR) SafFonus 21 ¢ Tﬂumm:ﬁﬁﬁﬁma%ﬁLﬂwi‘mqa::éwﬁmn
MibAAE LS 80H A4 FFH Sovivn 128 sumi Foudacdnasiiuisnailadumiemiie
21 dhumids uaitruilu 8032/8051 azldf 26 ehuvviaw3adi SFR 26 &

1. Program Status Word

FArmadenilGantan 1 PSW asatflushumis DOH Femananidrdisdoyasesyia

‘léTmﬂ‘%ﬁﬁma%ﬁmﬂuﬁmanﬁmaxshqq saslulaseaulnsamas ensammnevasua

avile

1.1 uWan@me Carry Flag (CF) Hatufhiliedt 7 981 PSW ﬁmﬁasﬁmmﬁm’ty
wnSmansvmanmenaslaelinig Set daiammeasdief 7 anh
mILNeY ¥3a Set Waannsfumadied 7 dafensauia

1.2 uWanetune Auxiliary Carry Flag Lf,llagnmmqmmu Binary-Code-
Decimal (BCD) fin Auxiliary Carry Flag ¥3afiadathemaazgn Set diafl
meaanded 3 TUded 4 viadiu Lower Nibble fieszwine 0AH-OFH
flasnnaia Bop difenldannfigoud o Swndmamsuniaglueuusas
BCD #9azaiasenudnusda DAA (Decimal Adjust Accumulator) aynms
uendieniiu o Taetnniee 6 Whll spvinlwSwsia BCD ﬁl,mmamgmaﬂﬁ

1.3 uWaneud Flag 0 i Flag 75 ldenanan domlsvntl
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e a 3 Y i
1.4 SaAansasiaasind (Register Bank Select Bits) AinTwanuwdi i MCS-61
eilteradimasor 4 g0 t'f".Lﬁﬂﬂiﬁﬁ@iﬂLLaﬂﬁW%ﬁmuﬂ‘wﬂuﬁw RS1 WAL RS2
989 PSW uazay Clear fuaailassuugniee funndasmfadariuisead
Bank3 laeifhadiayaan R7 (shuvds 1FH) iUl Accumulator
15 utanlevasiWad Overflow Flag uwan OV aggn Set wasmnmnasyimg
amaenaasuaNfia Overflow AasuARnIINMITLINYTaNISAL Hafiun
fanmludaudulilaae snni +128 wiaviaend 128
16 fiow 38 (Parity Bity wimédia () Fafhufiefivanfermnifdavadiisiaas
Accumulater Femradudiasrasaunnugndastasdayald lagazaanie
a & 3 e =: o 3 (Y]
\wded Iuatiusafifieuiy Accumulator
2. F38we B (B Register)
e I3 I8 ] i 0 B Aa Kd‘
Z3amad B avagdmily FOH ﬂammaﬂfamm‘ﬂauﬁmﬂu Wis3amashanT
nI) !IJ oy [ -1 Qs =
14 amrilulel Taevia S Ramatiley gamiavsiiiaseas Accumulator
3. ¢¥auee (Stack Pointer)
As [ F-9 I - 1 = ]
Stack Pointer (SP) WiSagi@aszuin 8 1@ aqhmwuq 81H maideuedliln
3 A A . 1 a . ) [ ! ' ~ X A
duwda?l SP Fogjshumly 5un1 “Pushing” dwiimsdiudt SP auifstiumil
DA e a 4 4 .
ﬂaumsmﬂuma:;maa‘lﬂ wazavAnRMHIEaE WdayRN LAY
4. F3s@a3 Data Pointer (DPTR)
Famead WamivEdumiaiaunsuviadaya lwinensdisne laadu
= F-S d ~ [3 @ a 1 .
Bawasane 16 e Talsznavdeiidaas 2 61 fa DPL duvish 82H loeay
ot 8 fash ues DPH shuwniafl 83H lowaufiuen 8 fnge Saaimaivieanadiaii
[ a o 3 o, i 2 [ ] [ 1
avsntunmedusiawes 16 On Swndasn1y Wuen 55H W ifsdumiazas
wihpemuddeyameuaneuwial 1000H
5. 53nwaiwase (Port Register)
1 Mcs-51 Amasmadaasmnufisruasanudene wndaanisdedaya 1 sanlh
wose Ausuadondoyalufmbonnaussumidinedaiuat uasthwmndasmaay
[l |7 & G A 1 i [ ] d' 1 ) d' £ :’, !
DUTBHRIINWDIH mwmammmﬂGnmewmUmmmﬂwawuuagiu MCS-51
wate 0 avagidhumile 80H wale 1 azarfied vl 90H wada 2 avagfidumuy
AOH watwate 3 azayfishuvnia BOH wola 0 2 uae 3 leevhluudazlilithmn
A Fs3 [T} ] » A 1 € = e L7l 9 £
fmsdesatiumheanudimauervise WifuwasaRiens laeninfiudaazldweia 1 u

msdiesafiugnnimenan wafaynwaswenansndstayasysudale
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6. S3s@aTiIan (Timer Register)
Tn MCs51 waf 8051 weiBimmeiTlitiuuariunmawa 16 fa 2 & fo Timer 0
aijfieumis 8AH waz 8CH Taeshumdy TLO Foamilu 8 tudfeh uay sCH vanefls
8 ludfe THO FAewmafandia Timer 1 lnsuiofh TL1 agfishuwmio BH fiulud
uaw TH1 agfrienuvio 8DH anfuludigs uasnsld Timer sxdfoarimuamavnam
lueh3amaas TMOD (Timer/Counter Mode Control Register) %aagjﬁohtmﬁa 88H
\enau

7. S3cimasounsy (Serial Port Register)
MCS-51 axiwasadamsaunss (Serial Register) agme ugw Fomansnaziumide
dufayaldloadiasiarnidiames SBUF (Serial Data Buffer) %'aasﬁ@'hl.mﬂa 99H
Tnethdnsmsdedayauuuaynanimdiidaanasil ¢ Serial Port snansnlufsunsa
Wivnamls 4 Tnue Taellsunsasinu 33swas SCON (Serial Port Control Register)
Ly 98H

8. FAsmateumaTng (Interrupt Port Register)
MCS-51 813130 Interrupt 9 5 éuvislowdl 2-Priority ¢ Interrupt 5.%@
Disable s infisufagniien uasas Enabled wisnniiduudayalisisma’
& viosumis ABH adiupmdeyansnsoisnlafisame’ P wiashuwia BeH

8. Power Control Register (PCON)
Feaas PCON al;jﬁ@hl,mm 87H #vgamsvemaas MCS-51  lauasngase
Fyprosndmbizuy lddayasen malu  Mcs-5t Lifimruaeuuag

uanamniidsaawdsnulwih Aol I MCs-51 asdne

2.2.7 MAIBRTHNMEUEN (External Memory)

MCS-51 Semansndamiuanudrdoyamenantd 64K uasdismansdndmbanmus
Tsunsumeuanle 64K MCS-51 axliwadn 0 unstadumianisanad 8 aauaslwaa
0 fuvefedaya (DATA) dulenldn ALE il Latch dayanain 0 wazliwada 2 W
dhumis 8 Do (Fasdroshimia 16 1&u Jodalst 64K)

dasnnwasa 0 arldnu 2 whflumsdadafumisanad a3 Multiplex sewis
Address U Data v thdsamsdiedetumizenudifiudoys 8 o uaniuld sax
udaslfamedynn 24 Hu fa flumn Address 16 1 uavindaya 8 i uath 1455 Multiplex

Aaltan A0-A7 iWundayadne fia D0-D7 az'fmadyanowias 16 Wainiu nguaudiulemn
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dadasmsfiesaiumiaenudavdedygyins Address A0-A15 paNINNaU 16 U UATIMFRN

21 A0-A7 2zgnulfemiiu DO-D7 unsfiesiafi mhuaadimeusnaas MCS-51 a¢l8d

|—~ Memory Cycle ——-]

A0-A15 X Address X
D0-D7 >< Data ><

Nonmuitiplexed {24 pins)

}—————— Memory Cycle —I

A0-A15 Address

Fﬁ

DO-D7 Address

Muitiplexed (16 pins}
J L7 i w ni 2| |
7 2.6 wandongrdyoi damdoys

2.2.7.1 midesemsniuanus hunsunieuen

TumsanidagaannmiaaEltiunsumenan MCS-51 axfeduwnianmsaTing
panlinau "ﬁadwﬁnmﬂwmﬁuaﬁu pC Towcseanltmawa$a 0 uasmadn 2 aniunm dosnazas
9 ALE Wifluasin ‘0" #io Latch 41 Address 984 8 fiah fia wala 0 ansuaraadygioma
pSEN ifluanin ‘0 iashudiayadearls Opoode ¥hlimern Data Bus Aa woda 0 usmia

HMSINRYATINEANNNIMEUBNUENISITY 2.7
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One machine cycle

| I
VUSSR

g T E— B

=g pi R N I S—

PORT 2 >< PCH{Program High byte)><

J L7 1 2 1 o
zlh‘l 2.7 LLNHNGL’)H']ﬂ'lia'luﬂaﬁﬁmﬂﬂuﬁElﬂ']']N’Q'IIﬂ?LLﬂ?NﬂWEmaﬂ

2.2.7.2 myfesafinboanudrisyoneusn

wihnanuddagameuon MCS-81  azsansnamuacdould waslumsiadariy
whaemnd) foyamenian MCS-51 9:dem Address aanlUmanmaio 0 uay wa'e 2 s
11 ALE #ioly) Latch Address 8 fiah Tmunwém’ﬂuwﬁ'aa;la&uqs&lﬁm RD vi38 P3.7 usz WR

v3e P3.6 mumdulnazuniunamssuuasdmdegaiumbsernndiagameuan

2.2.8 Reset Operation

meavEasuduhalnaivas MCS-51 axdacliaedn “1* fim RST dunat 2 Machine
Cycles {1 Machine Cycles MU 12 Clock} sntulrinduiusein - mesmanavnlalaonsld
findna v3al#5% Power-up laufilieh R-C anslailaniia MCS51 griiamen S3mansehan
aggnimuemme oy PC arluagdumiadadu & 0000 famn RST nduifiu 0" MCS-51

vSavilUsunInigumtiasn

2.3 sawes I nssudase
woweswihnazuaasuidr i lvdieUsyiriu shathaeaedalifdnamad nih
nssusmsaiuehuLsznavagitu lafithua wiadlnumnaliih Wean duudiivewaiinih

nssuaasaiuauLsENaUBEu
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IulssnugaamnssufiildfuamnieneioudblesameSmnadnaufianina st

fad b L4

AP [ PR L N I ) R R ALY
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2.3.1 ¥annTIMaU
fawtrhmslfondmeniemetnan harmausainainszuaasmnainiindnnistumsyieu
- o 1} ] J - = [} w A’g 1
wentulaomadmnsy i uasa lusnuusivindawi idaususlimindnamuausstiuog
L7 L] v 1 = z w ) IA
funsuusuasiaassnulmdnussssintudusamnfunssuauasamnNUNINAN I
dausisusnsuasiui i nTussasEnmivan vafaundu maufeuuLasassnuulwan
JTFY dl . - Y- X r [4
WEENTEUFAETIUAR TIEMITD NS ALRELRUEUTH ssmaNfitull Y ANaDINTEULEST
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naufievmamauldsniasonisdiugsuvisusiminnis AL AN IR e UM
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ax‘zmaqnummwuaqu.mwmanmamasqnu@mmnuLqumanmawd’mwLﬁumannmuammmu
[ 0 U W 1 [ = : Aj 1 & dl § A Fl w 1
favidhdauusmnlaounddmileiiudniodunrasmnasramamamianbhazgniiey
A ¢
UueuITUUNUNUYDINELRaT
[ 3 [ 1
2.3.2 qmuﬂﬂﬂﬂiﬂatﬂﬂf
sll - d.. [ o o » w 1 o L r-4 dl l.la - ¥ A
W AnINsskaRE s I imnaudmandasian vz aaiui e
fodrinasuselaludhnamaiongf 2.1
Jangldhemafmussrnnmusiuwsdosniuduase il wsaduitiauliuay
1 w - ] -t |’: va! | w
mmﬁ’ﬂummgu@mmwamwdwﬁjmLLﬁmmtmxmsu.ﬂvgnqmzmmumﬁwagnummﬁﬁau
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gaananasPanaLanTInhausesuiivulsmet (Va) uarusadiuanasasemadumuaeme (Vi)
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Fndausnawmaimeetianndileiduguddaiu Va=0,v=0 navasfnalusoinaim

1an
I=ViR (2.1)

A §a - s o X 2 s A A 4w
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smemafigefiniu Vee snsunmbilesneulmaes? 2aslulaseaulniawe’ udasiopla 3.1
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1. o vee
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rest T oo @ —F—7 o
- MCS-51 0] = 0.0t uFrT-\ Yi o

o g ALE XTAL? 29 CRYSTAL
T—C EA _PSEN DT
| =1 Po.XADO} ROPYLT P
3 PO.I(ADE) TIMER 1/P3.3 T
3 PO.2(ADZ)  WRPYE D
. 3% PO.J(ADI) TIMER 0P34 |——=
A 31 PO.4(AD4) INTRIPII D—5—
o PO.S(ADS) INTRWP32 D—i—
5 PO.&(ADG) TXD/MP3.4 m
: PO.T(ADT)  RXD/PID Ty
i 3 PLO PLHA15) 27
== 3 P11 PLEA14) 3
3 P1.2 P2.5(A13) 35
3 P13 P2.4A12) 5
5 Pl.4 PL3(ALD) 5
5—] P15 P2.2(AIQ) 35
% PL6 PLI(AY) 9

PLT  yeg PLOGAR)
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3.3 2evsuniadind
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msnenat Up iassmendazasmenining Down is5audaviimane Menu Snafufafingi
mafudayaasimiaaieE dumsmemidafaidasdmhei 2 usy 3 dumasaiuiy
o NP VIR ST R oy
dos#t 1 Tnedasi 2 aviuent P2 dhugasdi 3 axiudnd P3 Wavimsseneudaeniidsliasgnifiu
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N d d 6__d /]
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Zagilnol Tenndun MM
NVITM
IC1 ATBISC51 1 617
IC2 241.C512 161
IC3 7805 13nnusiea’ 160
1C3 1298 161
‘ w .
gUmalemanedioh 3
BC547 1461
TR ) .
a9 KBL404 2
Bridge. .
W& 5 mm. 4 97
LED1 . .
987 5 mm. 6 81
LED2
w W
AWTUMU
R1 47 kQ 2 617
R2 10 k.Q2 5 61
R3 330 Q 10 61
R4 100 Q 9 ¢
R5 680 2 5 617
RP 47 k.Q 9 Pin 4 6
Fafuthsy
C1 10 uF. / 16V. 161
C2 1000 uF. / 25V. 2 61
gunsniEug
Crytal 11.0592 MHZ. 161
Con Wen 2 Pin 5 ¢
Con 117 4 Pin 161
Box Header 14 Pin 2 61
Tac SW VN 160
Tac SW vy 3 ¢
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NPN general purpose transistors BC546; BC547

FEATURES PINNING

« Lowcurrenl (max. 100 mA) PIN DESCRIPTION
o Low vollage imax. 65 V),

amitter
base
nollecior

il =

APPLICATIONS
o General purposa swiching and amplification.

DESCRIPTION 1 3

NPH transistor in a TO-92; SOTX plaslic package. 3 h— 2
PNP complements: BCS5E and BCS57T. I —

L oLE -

Fia.1 Simplified culline {TO-92; SOTS4;

and symbaol.
LIMITING VALUES
In accordance with the Absclute Maximum Rating System ([EC 1243,
SYMBOL PARAMETER CONDITIONS MiN. MAX. UNIT
Voo callentorfase voltage open emitisr
BC546 - i) v
BC547 - 50 \']
Yeeo collector-emitter vollage of<n base
BCH6 - 23] v
BCS4T - 45 v
Vego emilter-base voltage ofwen colecion
BCS4H - 5 v
BCHAT - [ Y
le collector currant (DC - 100 mA
o peak collactor curran - 200 mA
lapn peak base current - 200 mA
Py total power dissipation Tams = 25 Cinole 1 - 800 mi¥
Taig storage temperatura 55 +1460 C
Tj junetion temperature - 156 c
L".“.E’ operating ambient temperature -5 +150 C
Note

1. Transislor mounted oh an FR4 printed-circuit board.
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NPN general purpose transistors BC546: BC547

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITICNS VALUE UNIT
Rihijs thermal resistance from junclion to ambient nota 1 0.25 K:m
MNote

1. Transistor mountaed on an FR4 prinled-circuil board.

CHARACTERISTICS
Tj= 25 Cunless othenvise speifisd.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
leeo collantor cut-off currant =0 Veg t 30V - - 15 nA
Ig - Vg - 2V Tj= 150 € - - 5 uA
[F30) emitter cut-aff currant lc=" Yeg = 5 ¥ - - 100 nA
hre DC current gain le - 10 pA Ve =5V
BCRIGA secFigs 4, 3and 4 - 90 -
BCS46B; BC547B - 150 -
BCMTC - 270 -

1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings(

[T - 3.\,
-0.6V to vCC +1.0V

e mBE°C to +150°C

-40°C to +125°C

2 A KV

All inpuls and outputs w.r.t. VSS ...
Slorage temperature
Amnbilent temparature with power appiied .. ... e
ESD protaction on all pins v

+ NOTICE: Stresses above those Hsted under Absc’ute Maxmum Ratings™ may cause permanent damage to the
device. This is a stress rating only and functional operete - of th'+ device at these or any other conditions above thosé
indicated in the operational listings of tis speaillats v+ ool implled. Exposwre 1o Alsolute Maximum Rating
conditions for exlended periods may affect davics re. LD, v

TABLE 1-1: 0DC CHARACTERISTICS

Electrical Characteristics:
DC CHARACTERISTICS industnal {y Vee = +1.8V to 5.5V Ta =-40°C to +85°C
Aulomoliva 'Ej vVee = +2.6V o 5.5V Ta = -40°C to +125°C
Pa:;’zm. Sym. Characteristic Min. Max. Units Condhtlons
D1 — AOQ. A1, A2.SCL SDA -— —_ —_ —_—
and WP pins:
B2 VIH High-level input voltage 0.7 v . v —
D3 ViL Law-lavel input voltage — D.3Vee v Vee 2.5V
R.2Vvee \% vee < 2.6V
D4 VHYS Hystaresis of Schmitl 0.05 vou — v Ve z 2.5V (Note)
Trigger inputs
(SDA. SCL pins)
D5 VoL Low-lgvel output voltage - - 0.40 v oL = 3.0 ma @ Vcc = 4.5V
IoL=2.1ma @VvVce =25V
D6 L) Input leakage currgnt — 1 nA VIN = WSS or VCC, WP = V5SS
VIN = VS5 or VCC, WP = VCT
D7 Lo Qutput leakaga current — +1 nA  |VOUT = Vss or VCC
D8 CIN, Pin capacitance — 10 pF Voo = 5.0V {Note)
cCout [all inputs/outputs) Ta = 25°C, FCLK = 1 MHZ
D9 IcC Read | Operating current - - 400 uA veo = 5.5V, SCL = 400 kHz
1CC Write — 3 mA  |Vcoe =55V
D10 Iccs Standby current —_ 1 uA Ta = -40°C {o +85°C
SCL = SPA = Ve = 5.5V
AD, A1, A2, WP = Vss
- 5 wA Ta = -40°C to +125°C
SCL =SDA =VCC =55V
AD. A1, A2, WP = V35

Note:  This parameter is pericdically samplad and not 1004 tested.
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256K I*C™ CMOS Serial EEPROM

m
Device Selection Table

Part Ve Max, Clock Temp.
Number Range Frequency | Ranges
st et e ——y

24a8256 | 1.8-65v | 400 kHZAY i

24LC256 | 2.5-5.5V 400 kHz LE
24FC256 | 1.8-5.5V 1 MHzld |
Note 1; 100 kHz for v < 2.5V,
2: 400 kHz for Voo < 2.5V,
Features:

-

Low-power CMOS technology:
- Maximum write current 3 mA at 5.5V
- Maximum read current 400 yA at 5.5V

Description:

Ths Microchipp Technology Inc. 24AAZ56/241.C256¢
24FC256 {(24XX256%) is a 32K x 8 {255 Khil} Serial
Elactrically Erasable PROM. capable of operation
across @ broad voltage range {1.8V to 5.5V). It has
bsen devaloped Tor advanced, low-power applicalions
such as personal communicalions ar data acquisition.
This davice also has a page write capability of up to 84
bytes of data. This device is capable of hoth random
and saquental reads up to the 256K baoundary.
Funclional address lines allow up to eight devices on
ihe same bus. for up lo 2 Mbit address space. This
davice is available In tha standard 8-pin plasuc DIP,
SOIC, TSSOP. MSOP and DFN packagas.

Block Diagram

- Standhy currant 100 nA, typlcal at 5.5V
« 2-wira serlal interface bus, 12C"" compatible 20 At A2 wp ol T Gomerer ]
= Cascadable for up to eight devices
+ Salf-timed erase/write cycia
+ Bd-byle Page Wrlte mode available Memory b—n!  EEPROM
- & ms max. write cycle time Comol IreEC Array
+ Hardwara wrila-protect {or enlire array . Page Latchas
+ Output slope conlrol to efiminate ground bounce i
+ Schmilt Tdgger inputs for noise suppression
+ 1,000,000 erasefwrite cycles YDEC
« Electrostatic discharge protection » 4000V
« Dala retention > 200 years
« B-pin PDIP, SOIC, TSSOP, MSOP and DFN ::g o,
packages, 14-lead TSSOP package RAY Control
« Ph-fres finishes available
+ Temperature ranges:
- Indusiriat {1): -40°C to +B5+C
- Automollve {E): 40"Clo+125-C
Package Types
PDIPSOIG T3SOP/MSOP* DFN
L Yt
A ai}vec P¥eal sPvee AT Q1@ af vee
alle 8 T we smcde: g TRawe :; z § ; ‘:':_
sz[ s § &[] scL a2c e g éMse Ol U
vss |4 5[7] sDA vssi] 4 5Mspa
Nole: ' Pins AD and A1 aig e Connecls or e M3OP packoge ofly

*24XX256 is used In this document as a generic part number for the 24AA266/24L.C256/24FC256 devices.
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TABLE 1-2: AC CHARACTERISTICS
Electrical Characteristlcs:
AC CHARACTERISTICS Industrial (1) Ve =+18Vta 5.5V  Ta=-40°C io +85°C
Autometive (E}:  VCC = +2.5V to 5.5V Ta = -40°C to +125°C
Param.
No. Sym. Characteristic Min. Max. Units Conditlons
1 FoLk Clock frequency - 100 KHz ETBV <VCC < 2.5V
— 400 25VVec £5.5v
- 400 1.8V < VCC « 2.5V 24FC256
.- 1000 25V < Ve £5.5V 24FC256
2 THIGH | Clock high time 4000 — ns {1.BV<VCC <25V
800 e 25veveo <55V
600 — 1.8V £ Ve < 2.5V 24FC256
500 — 25V VeC £5.5V 24FC256
3 TLow | Clock low time 4703 — ns {1.8vsVco<2.5V
1303 e 2.5V Voo «<5.5v
1302 — 1.8V £ VCC < 2,5V 24FC256
5070 — 25V L VCC £5.5V 24FC256
4 TR SDA and SCL rise time — 1000 ns [1.8VsVcoC <25V
{Note 1) — 300 25V VCC £5.5V
—_ 300 1.8V s VCe £ 5.5V 24FC256
5 TF SDA and SCL fall tima — 300 ns |All except, 24FC256
{Note 1) - 100 1.8V = VCC £ 5.5V 24FC256
6 THD:STA | Start condition hold time 4000 — ns  [1.BV=VCC <25V
608 — 25Vgvee s5.5V
603 — 1.8V < VG < 2.5V 24FC256
252 — 2.5V zVce £ 5.5V 24FC256
7 Tsu:sTA | Start condition setup time 47¢% — ns [t.BV=vcc <25V
6C32 — 25VsVveec <55V
603 - 1.8V < VCC < 2.5V 24FC256
25¢ — 2.5V = VCC < 5.5V 24FC256
8 THO:DAT | Data input hold time G — ns | (Note 2)
9 TsW:DAT | Data input setup time 250 — ns |1.8vsvee <25V
100 — 25V Vec £5.5v
100 — 1.8V £ VCC 5 5.5V 24FC256
10 Tsu:$TO | Stop conditlon setup time 4000 _ ns 1.8V EVCC <25V
603 — 25V VCCc 5.5V
607 — 1.8V < VCC « 2.5V 24FC256
259 — 2.5V £ VC¢ £ 5.5V 24FC256
11 Tsuwp | WP setup time 4070 — ns [1.8V=Vec <25V
602 - 25V sVCcs5.5v
6C2 — 1.8V=VeC 5.5V 24FC256
12 THOwP | WP hold time 4700 - ns |1.8VzVee <25V
1300 — 25vVEvVec 5.5V
1300 — 1.8V s VeC = 5.5V 24FC256
Note 1: Not 100% lested. CB = total capacitance af one bus line In pF.
2 As a transmitter. the device must provide an ntarnal minimum delay time to bridge the undefined region
{minimum 300 ns) of the falling edge of SCL % avoid unintended generation of Start or Stop conditions.
3:  The combingd TSP and VHYS specifications are due 1o new Schmitt Trigger inputs. which provida improved
noise spike suppression. This aliminates the nued for a Tt specification for slandard operatlen.
4:  This paramater is not tested but ensured by characterization, For endurance estimates in a specific

application, ptease consult the Tatat Endurance™ Model. which can be obtained from Microchip’s web site

at wvrw.microchip.com.




Electrical Characteristics:

AC CHARACTERISTICS (Continued) Industreal (1): Vec = +1.8Vto 5.5V Ta = -40°C {0 +85°C
Automatve (E). VCCc=+25V o 5.5V Ta = 40°C to +125°C
p . :
o] sym. Characteristic Min. Max. | Units Conditions
13 Taa Qutput valid from clock — 3500 ns |[1.8VEVee < 2.5V
{Note 2) - 900 25Veveo £55v
— 900 1.8V sV < 2.5V 24FC256
— 400 2.5V Voo £ 5.5V 24FC2586
14 Teur Bus free time: Time the bus 4700 — ns |18VsVec« 25V
must be free before a new 1360 — 25V eV s55V
transmission can start 1302 — 1.8V <VCC <« 2.5V 24FC256
500 — 25V < VCC £ 5.5V 24FC256
15 ToF Output falt time from VIH 10+01CB} 250 ns |All except, 24FC256 (Note 1}
minimum 6 VIL maximum 250
Ce < 100 pF
16 Tsp Input filter spike suppression — 50 ns | All except. 24FC256 (Notes 1
{5DA and SCL pins) and 3)
17 TwC Write cycle time (byte or - 5 ms |—
page)
18 - Endurance 1.000.030 — cyelss | 25°C (Note 4)
Note 1: Not 100% tested. CB = total capacilance of one bus iine in pF.

2:  As a ransmittar, the device must provide an internal minirurn delay time 1o bridge the undeftned region
{minimum 300 ns} of the faking edga of SCL t» avoid unintended generatlon of Start or Stop conditions.

3.  The combinad TSP and VHYS specifications are due o new Schmitt Trigger inputs. which provide improved
noise spike suppression. This elirminates the naad for a Ti specification for standard oparation.

4: This parameler Is not lested but ensured by chy racterization. For endurance estimates in a specific
application. pleasa consult the Total Endurancs™ Model, which can be obtained {rom Microchip's web site
at www.microchip.com.

FIGURE 1-1: BUS TIMING DATA

SCL

SDA
N

S0A
out

WP

wprolacied)
{unprifaciad)




20 PIN DESCRIPTIONS

The descriplions of the pins are listed in Table 2-1.

49

TABLE 2-1; PIN FUNCTION TABLE
8-pin 8-pin 8-pin 8-pin
Name POIP soIc Ts0P | MSOP EE?'»? Function

AO 1 T 1 T | User Configurable Chip Select

Al 2 2 2 _ 2 User Configurable Chip Select

{NC) —_— — — 1,2 o~ Not Connected

A2 3 3 3 3 3 User Configurable Chip Select

Vss 4 4 4 4 4 Ground

50A 5 5 5 5 5 Serial Dala

SCL 6 6 i 6 [ Serial Clock

{NC} — — —_ — — Not Connected

WP 7 7 7 7 Write-Protect Input

vee 8 8 8 8 8 +1.8V 10 5.5V {24AA256)
+2.5V 1o 5.5V (24LC256)
+1.8V to 5.5V (24FC256)

2.1 A0, A1, A2 Chip Address Inputs 2.3 Serial Clock {SCL}

The AD. A1 and A2 inputs are used by the 24X X256 for
multiple device operations. The tevels on these inputs
are compared with the corresponding bits in the slave
address. The chip is selected if the compare s true,

For the MSOP package only, pins AD and A1 are not
connacted.

Up to eight devices {two for the MSOP package) may
be connected to the samé bus by using differant Chip
Select bit combinations. These Inputs must be
connscted to either VCC or V$s.

In most applications, the chip address inputs A0, At
and A2 are hard-wired o logic '9° or logic '1. For
applications in which these pins are controlled by a
microcontrofler or other programmable device, the chip
address pins must be driven te logic 0 or logic "1
before normal device operation can proceed.

2.2 Serial Data (SDA)

This is a bidiregtional pin used to fransfer addresses
and data into and out of the device. Itis an cpen drain
ferminal. Therefore, the SDA bus requires a pul-up
resistor to Voo (typical 10 ki} for 100 kHz, 2 k{2 for
400 kHz and 1 MHz).

For normal data transfer, SDA Is ellowed to change

only dunng SCL low. Changes during SCL high are
reserved for indicating the Start and Stop conditions.

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

2.4 Write-Protect (WP)

This pin must be connected te either Vss ar Vec. if tied
o Vss, write operations are enabled. If tied 1o VcC,
wrile operations are inhibited but read operations are
nof affected.

3.0 FUNCTIONAL DESCRIPTION

The 24XX256 supports a bidireclional 2-wire bus and
data transmission protocol. A davice that sends data
onto the bus is defined as a transmitter and & device
receiving data as a receiver. The bus must be
controlted by a master device which generates the
Serial Clock {SCL). controis the bus access, and
generates the Start and Stop condions while the
24XX256 works as a slave. Both masler and slave can
operate as a wansmitter of receiver, but the master
device determines which mode is aclivated.




5.0 DEVICE ADDRESSING

A control byte is the first byte recelved following the
Slart condition from the master device {Figure 5-1).
The conirol byle consists of a 4-bit control code. For the
24XX258, thisis set as "1 310" binary for read and write
operations. The next three bits of the controf byte ere
the Chip Select bits (A2, A1, AD). The Chip Selsct bits
allow the use of up 1o 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,
A1l and AQ pins for the device 1o respend. These bits
are, in effect, the three Maost Significant tils of the word
addrass.

For the MSOP package, the AG and A1 pins are nol
connected. During device addressing. the A0 and A1
Chip Select bits {Figures 5-1 and 5-2) should be set to
‘9. Only two 24XX256 MSOP packages can be
connecied {o the same bus.

The last bit of the control byte defines the operation to
be performed. When set o a one. a read operation is
sclecled. When set o a zero, a write operation |s
selecled. The next two bytes received define the
address of the first data byte (Figure 5-2). Because
only A14...AQ are used, lhe upper address bils are a
“don't care.” The upper address bils are transferred
first, followed by the Less Significant bits,

Following the Start condition, the 24XX256 moniors
Ihe SDA bus checking the device type identifier being
transmitted. Upon receiving a "1010Q° code and appro-
priate device select bits, the slave device outputs an
Acknowledge signal on the SDA line. Depending on the
state of ihe RAW bit, the 24XX256 will select e read or
write operation.

FIGURE 5-1; CONTROL BYTE

FORMAT

ReadAVrite Bit

Chip Select
Control Code Bits
I 1 1

SHir}jo] 1] o {A2]AT|AD

RN IACK

Slave Address

Start Bit Acknowledge Bit

5.1 Contiguous Addressing Across

Muitiple Devices

The Chip Select bits A2, A1 and A0 can be used to
expand tha contiguous address space for up to 2 Mbit
by adding up to eight 24XX25¢ devices on the same
bus. In this case, software can use AO of the control
byte as address bit A15. A1 as address bit A16; and A2
as address bit A17. It Is not possible to sequentially
read across device boundarles.

For the MSOP package. up to two 24XX256 devices
can be added for up to 512 Kbit of address space. In
thts case. software can use A2 of the control byle as
address bit A17. Bits A0 (A15) and A1 {A16) of the
control byte must always be set to a logic @ for tha
MSOP.

FIGURE 5-2: ADDRESS SEQUENCE BIT ASSIGNMENTS
Control Byte Address -:;h Byte Address Low Byte
A

— ~ ~N O — N ™

Alala AlA alalaia al. . N
1]efrjolz]t |0 BW . KPR RE! TEMERE 7 0
L [ | p—|

Cé’:é?' Sitl‘c;i: x ="dont care” bt

Bits




6.0 WRITE OPERATIONS
70 ACKNOWLEDGE POLLING

Since the device will not acknowledge during a writg
cycle, this can be used o determine when the cycle s
complete (This frature ¢an be used to maximize bus
throughput). Once the Stop condition for a Write
command has been issued from the master. the device
initlates the intamally imed write cycle. ACK polling
can be inilated immedtately. This invelves the master
sending a Start condition, followad by the control byle
for a Write command (R/W = ¢). If the davice 15 st
busy with the write cycle. then no ACK wilf be returned.
If no ACK is returned. the Start blt and control byte must
be resent. If the cycie is complete, then the device wii
return the ACK and the master can then proceed with
the next Read or Write command. See Figura 7-1 for
flow diagram.
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Upon recaipt of sach word, the six lower Address

Pointer bits are internally incremented by ¢ne. If the

master shoukd transmit more than 64 bvtes orior o

FIGURE 7-1: ACKNOWLEDGE
POLLING FLOW

Send
Write Command

L

Send Stop
Cordition to
Initiate Write Cycle

‘

Send Start

v

Send Contro! Byte
withRAW =0

Acknowtedge
ACK = 0)2,

YES

Mexi
Cperation

once the master has transmilted a Stop condition. operations that would allempt 1o cross a
page boundary.
FIGURE 6-1: BYTE WRITE
. S
E1US tA(r:th ; Control Address Address ?
aste R Byle H:gh Byie Low Byte Data 0
SDA Line T A . A —— ~ e P
AralA
Shie]1]o 6 {x |_p1
Bus Activity 2 [
A A A A
x = “don’t care” bt C c o C
K K K K
FIGURE 6-2: PAGE WRITE
Activit $ s
Elfste‘r:w ¥ I\ Control Address Address T
R Byle High Byte Luw Byte Data Byte o} Data Byle 63 g
) T A "
SDA Line aJal A o [ T 111 | ﬁ_ﬂﬂ LH
.. et 0|2|1|OIOI xI L1 1 111 | I T T I | | T N T T I | 4}
Bus Activity y y ry ry A
- e C C G C o
x = "don't care” bil K K K K




8.0 READ OPERATION

Read oparations are infliated in much the same way as
wrila operations, with the exception that the RN bil of
the control byte is setto "1'. There are three basic types
of read operations: current address read. random read
and sequential read.

8.1

The 24XX256 contains an address counter thal main-
{gins the address of the last word accessed, internally
incremented by ‘1. Therefore. If the previous read
access was to address ‘0 (n Is any legal address), the
nexl curent addsess read operation would access dala
from address n + 1.

Upon receip! of the control byte with RAW bitsetlo 1,
the 24XX256 issues an acknowledge and transmits the
8-bit data word. The master wilt not acknowtedge the
transfer, but does generate a Stop condition and tha
24X X256 disconiinues transmission (Figure 8-1).

Current Address Read

8.2

Random read operations allow the master o 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 {o
7). Once the word address is sent, the master gener-
ales a Start condition following the acknowledge. This
terminates the write operation, but not before the
internat Address Poinler is sel, The master then issues
the control byte again, but with the R/W bit set lo a one,
The 24XX256 will then issue an acknowledge and
iransmit tha 8-bit data word. The master will not
acknowledge the transfer, though it does generate a
Stop condition, which causes the 24XX256 1o discon-
tinue transmission (Figure 8-2). After a random Read
command, the internal address counter will point to the
address location foliowlng the one that was just read.

Random Read

8.3 Sequential Read

Sequential reads are initiated in the same way as a

FIGURE 8-1: CURRENT ADDRESS random read except that after the 24XX256 transmits
READ the firsl data byle, the master issues an acknowledge
s as opposed lo the Stop condition used In a random
Bus Activity 1 Controt Data ? read. This acknowladge directs the 24XX256 lo
Master R Byte Byle o fransmit the nex! sequentialty addressed 8-bit word
_ T T {Figure 8-3). Following the final byte fransimitted to the
SDA Line ifela]ollftE] J H miaster, the master will NOT generate an acknowtedge,
111 48111 . s -
A N but will generate a Stap condition. To provide sequen-
Bus Activity c o tial reads, the 24XX256 contains an internal Adcress
K A Pointer which is incremented by one at the completion
E of each operation. This Address Pointer allows the
entire memory conlents to be serally read during one
operation. The Internal Address Pointer will
automatically roll over from address 7FFF to address
GO0 If the master acknowledges the byle received
from the amray address 7FFF.
FIGURE 8-2: RANDOM READ
L 8 )
BusActviy T Control Address Address 5 Conlroi Data $
R Byte High Byle Low Byte R Byte Byte 0
Tr = e s “fl TIII‘T T ir_lllTIIlﬂP
. LI
SDA Line 0|2|?ID|0||M||||1|| L1l 1111 ml LiLa11 H
A A A A N
Bus Activity Cc C C C e
K K K K A
x = ~don't care” bit o]
FIGURE 8-3: SEQUENTIAL READ
. Contrel 2
E‘:;Ssl:’:?wny Byte Dal:(n) DH'::H + 1 DaIaJ(n +2) Dala‘in + x} é
R rlllilflﬂrillllli T T T T T T
SDA Line __,:—‘IIIIIII [ I I | I I A | i |111|||JE|
A A A [
C c C c 0]
Bus Activity K K K K ,é
K




9.0 PACKAGING INFORMATION

9.1 Package Marking Information

8-Lead PDIP (3C0 mily Example;
i i Bl M O n
o ey
NNN / 17
o ﬁ\YY"ﬁW’V o ﬁ\ 0510
LILL LA LT L]
8-Lead SOIC (150 mil) Example;

24LC256)

SN0510

}$.66.9.9.9. ¢4
TIXXYYWW

o "BNNN

8-Leag SOIC (208 mil)

24LC256

HSM (e3)

TIXXXXXX

Legend: XX..X Partnumbar or part "umber code

T Temperature (1. E)
Y Year code {last digit of calendar year}
YY Year code (1ast 2 d gi*s of calendar year)

WWwW Week code (week of January 1 is week '017)
NNN  Alphanumerc traceability code {2 characters for smalt packages)
Pb-free JEDEC dewjnalor for Matle Tin (Sn}

Note: For very small packagas with no room for the Pb-free JEDEC designator
(€3). the marking will only appacr on the auter carton of reel label.

Note: In the event the fuli Microchip part number cannct be marked on one line. it will
be camied over to the next .une. thus limiting the number of available
characiers for cusiomer-specitic information.

*Standard device marking consists of Microchip part number. year coca, week cods, and traceability code, For
device marking beyond this. cartain price adders apply. Please check with your Microchip Sales Office.
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Package Marking Information (Continued)

8-Lead TSSOP

/T XXXX
— TYWW
—

= ﬁ\ NNN

NI

Example:

= O s

it

| s—
= o7

8-Lead MSOF Exampte:
XOOXXT 412561
YWWNNN 510017
o o
8-Lead DFN-S Example:
p .00 6.9.¢ ¢ 24LC256
TIXXXXX I/MF
YYWW 0510
S . 017
SBNNN B
First Line Marking Codes
TSSOP Package Codes | MSOP Package Codes
Part No.
24AA256 4AD 4A258T
24L.C256 4D 412567
24FC256 4FD 4F256T




8-Lead Plastic Dual In-line (P} — 300 mil (PDIP)

jat——E1——]

MMl
Ll L]

D
2
n Ol
"
[ —— E Saad
‘ A L{ 1 H H J\—i
J L
¢ A1 i
B R P—
P
Ll B B ——————t] pom—
Un'ts INCHES* MILLIMETERS
Dimension Limits MIN NOR IAAX MIN NOM IMAX
Numbear of Pins it 8 -]
Pitch p iy 2.54
Top to Saating Plane A 140 155 70 3.58 3.94 4.32
holded Package Thicknass A2 115 130 145 2.82 3.30 3.63
Base to Seating Plana Al M5 0.33
Shoulder to Shoulder Width E 00 313 325 762 7.04 8.20
Mcldad Package Widlh £1 240 250 .2690 6.10 6.35 8.60
Owerall Length D 360 373 385 9.14 Q.46 &.78
Tip 1o Sealing Plane L 125 130 135 3.18 3.30 3.43
Lead Thickness < 403 012 015 0.20 0.29 0.38
Upper Laad Width B1 045 058 070 1.14 1.46 1.78
Lowear Lead Widih B 14 Mg 022 .36 0.46 13.56
Overall Row Spacing § | eB 310 370 430 7.87 9.40 10.92
Mold Draft Angla Top u 5 10 15 5 10 15
Mold Draft Angle Bottom 1 5 10 15 3 10 15

* Controlling Parameter
§ Skynificant Characteristic

Notes:

Dimznsions 0 and E1 do not Inciude mokd flash ¢4 protiusions, Mold flash or protrusions shall nat exceed
017 (0.254mm; per side.

JEDEC Equivalent; MS-001

Drawing Ni. C04-018
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N,
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8-Lead Plastic Small Gutline (SN} — Narrow, 150 mil {SOIC)

7

A2

~={p Al
Unlts INCHES* MILLIETERS
Dlimension Limits MIN NOM MAX MIN NOM RAX

Number of Pins n 8 8

Pitch P 080 1.27

Overall Helgint A 3 081 069 1.35 1.55 1.75
KMolded Package Thickness AZ R 056 061 1.32 142 1.55
Standofl  § Al L 007 10 0,10 0.18 0.25
Overall Vyidh E 225 237 244 5,70 6.02 6.20
Koided Packagae Width £l 144 154 157 3.71 3.: 3.99
Ovarall Lengih D ALY 193 197 4.80 4.90 5.00
Chamfer Distance h 810 015 020 0.25 0.38 0.51
Fool Length L 419 025 030 0.48 0.62 0.76
Foot Angie o v 4 8 v] 4 3
Lead Thickness o D03 009 010 0.20 0.23 0.25
Lead Width B Pl 017 £20 .33 0.42 0.51
Mold Draft Angte Top o 0 12 15 0 12 15
Isold Draft Angle Bottom j 1 12 i5 0 12 15

* Controlling Parameter
§ Significant Charactertstic

Notes:

Dinenslons D and Et do not include mold Rash or pretrustons. Modd flash or protrusions shall not excaed

010 {0.25dmm} per sida.
JEDEC Egquivalent: MS.012
Crawing No, C04-057
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8-Lead Plastic Small Outline (SM) — Medium, 208 mil (SOIC)

P tne] L A
Unis INCHES* MILLIMETERS
Dimension Linits MN NOM MAX MIN NO MAX,

Number of Pins n :] B

Pitch [ 050 1.27

Qverall Haight A BTG 075 080 1.78 1.97 2.03
Mokled Packege Thickness A2 L) 074 078 1.75 1.89 1.98
Standofl  § At R .03 010 0.03 0.13 0.25
QOverall Wikith E 550 313 .325 TE2 7.95 8.26
Molded Package Width E1 &t 208 212 5.11 5,28 5.38
Ovarall Length 3] 202 205 .210 5.13 5.21 5.32
Foot Langth L 20 025 .030 0.51 0.64 0,78
Fool Angle 0 1 4 ] 1] 4 a
Lead Thickness C a2 005 MO 0.20 023 025
Lead Wkiih B 014 017 120 0.35 0.43 0.51
Mold Draft Angle Top 'l | 12 15 3 12 15
Mokt Draft Angle Bottom i 9 12 15 o] 12 15

* Controlling Parametar
§ Signfficant Charactenstic

Notes:

Dimensions D and E1 do not includa mokd flash o protruskens. Motd flash or profrusions shall not axceed

010" (0.254mm) par side.
Drawing No. C04-056




8-Lead Plastic Thin Shrink Small Outline (ST) - 4.4 mm (TSSOP)

R

o A A2 —
L. ——— |
Links INCHES MILLIMETERS"
Dimension Limits MiN NDM MAX MIN NOM MAX
Number of Pins n _ 8 8
Pitch P DE5 0,65
Qverall Height A ,043 110
Moldad Package Thickness A2 333 .035 037 0.85 0.90 .95
Standoff § Al 2 004 .06 0.05 0.10 015
Ovarall Width E 245 251 .256 6,25 6.38 550
Mulded Packags Width E1 19 173 A7 4,30 4.40 4.50
Molded Package Length 8] 114 18 22 2.90 3.00 319
Fool Length L .10 .024 028 0.50 0.60 0.70
Foot Angia a © 4 8 4 4 8
Lead Thicknass c 34 003 .08 .02 0.15 020
Lead Width 2] 07 .010 012 .16 0.25 .30
Mold Drait Angle Top 1 0 5 10 0 5 10
Mokl Draft Angle Bottom B 0 5 10 1] 5 19

' Controking Parametsy
& Slgnificant Charactenstic

Notas:

Dimensions © and E1 do not incitde mold flash of protrusions. Mold fMlash or protrusions shall not excesd
0057 {G.127mm) par slde.

JEDEC Equivalent. MO-153

Drawing No. C04-08&




APPENDIX A: REVISION HISTORY

Revision L

Corrections to Section 1.0, Electrical Characteristics.

Revision M

Added 1.8V 400 kHz option for 24FC256.

Revision N

Revised Sections 2.1 and 2.4. Removed 14-Lead

TSSOP Package.

THE MICROCHIP WEB SITE

Microchip provides online support via our WWW site at
weww.microchip.com. This web site is used as a means
to make files and information easily available 1o
cusiomars. Accesslble by using your favorile Internat
browser, the web sile contains the following
informalion:

« Product Support - Data sheets and errata.
application netes and sample programs. design
resources, user's guldes and hardware supporl
documents, latest software releases and archived
software

+ Ganeral Technical Support — Frequantly Asked
Questions {FAQ), technical support requests,
online discussion groups, Microchip consultant
program member kisting

+ Business of Microchlp — Product selector and
ordering guides, latest Microchip press releases,
listing of seminars and events, listings of
Microchip sales offices, distributors and factory
representatives

CUSTOMER CHANGE NOTIFICATION
SERVICE

Microchip's customer notification service helps keep
custormers current on Microchip products. Subscribers
will receive e-mail notification whenever there are
changes, updates, revisions or errata related io a
specified product family or development tool of interast.

To register, access the Microchip wehk sile at
www.micrechip.com, click on  Customer Change
Notification and follow the registration instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance
through several channels:

+ Distributor or Representative

« Local Sales Office

« TField Application Enginaer (FAE)

- Technical Support

+ Development Systems Information Line

Customers should contact  their  distributor,
rapresantalive or field applicalion engineer (FAE) for
support. Locat sales offices are also avallable to help
customers. A listing of sales offices and locations is
tncluded in the back of this document.

Technical support is available through the web site
at: hitp://support.microchlp.com
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LOGIC SYMBOLS AND CONNECTION DIAGRAMS
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PACKAGE OUTLINES

JEDEC TD-220 Dutline
Plastic Powsr Package

a WCHES MILLIMETERS
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D r—-l_ | A 358 0 1003 1041
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LINEAR INTEGRATED CIRCUITS
3 - TERMINAL VOLTAGE REGULATORS

144 Foa. 1 _ANF Ty “GA Pau. “1X Faa.
835~ 182 T903-1974 | 7EMO3-TANIA | TELD3-70L34

Twarmd ]l realatance

Rj-2 et Tale
Xy-a et 100*g/w
Pouiar
Diagipatisn M 10w ot
Tamperature rssge
Operacing Asblent -0 te + 807G -20 to + TS
Cperating Jumctlon -20 e + 123% -0 to + 1237
Storags ~5) te + 133°C ~40 to + 1257¢C
"Line Msgulatiss V)
Vo/vi (12 2.0 1,0 1.0
Lead Ragulatiom (W@)
va/io (1} 2.0 1.0
Laglc/Canmaction
diagram i-ch 1 L-€P 2 L-CB 1 1-cp 3
Fachags
T0=210 091
oUTPNT
Reminal Yeltage
oUTrUT OFTPUT T Quisvcant Lippls WUTPUT tritt
Yalesga Valtage Teliapn Current Rejeetion (4R} Boiue {rm)
T Ko, Razge (V) Ranga ¥} Range iV} L6 7}) e ¥olcare {(uv] wi'c
1 AMP POSITIVE
L 5.0 A N-%.2 2.8:=25 0 . | 42 A n.a
2806 I 5.95-4.2% _f..A.h=350 39 A% i
IA04 A0 1.I=2.3 TR IS LW.] A4 30 0k
| 2812 12.8 11 5212 8 14 3=15.0 AT [11 1m 0k
1811 1%.0 [TWTILW 12 %1% O, A a5 1 1.8
IRl 1A.0 17 3=1% 7 21 _8=3%.0 .1 LWyl L% LN 1-2
T84, 4.0 2.0-25.0 27 .0sA0.0 50 120 1k
§ AP NECATIVE
7903 ) -5.0 2 M-%.2 =1 DSt 1.0 [71 154, =D&
|.._710% -k 0 x5, 73-4.23 -$.9-3%,8 IR} 3% 130 .8
il 1i] ] -5.0 =7.7-8.3 =18.5-38 13 1.0 5h 200 =08
e -11.9 TN ETRE AT R N | % e 0.8
2913 =15,0 =14 4-13,5 =17a.2=33,0 1.3 Sid, s 1.0
| 2918 =38.0 =17.3-08.7 . | _212.0-35.0 1.5 5h ASQ =38
rl 54 b {11 221.8-25.8 ~27. 0-4f). 8 1.5 51 F.1.1 1.0
.54 {300ma) POSITIVR
ZEMIEY 5.0 A A-5.2 2.na38 0 As 52 -] 1.0
TANOE 6.0 3. 73=6,.2% L. 8-37.0 Py .y AL =10
_TeRY 2.0 1I-R.3 10.5-35.0 Ak . 57 =10
1812 12:0 11.%=12.% ld.5-34.0 | L ks 53, 25 A0
FL 20k ) 15,0 18, 4-15% . 7. 5050 A A % [.+] oball
T3M18 18.0 1.3-18.7 $l.8=4%5.0 A 21 1040 =i 0
| 78424 25,0 21.0-25.0 22.0-40.0 Lo An 170 =14
—
.LA {100ma) PORITIVE
P .TELY 3.0 .ﬂ 15-3.2% 1.8-32.0 £,.0% L] AD -0
. 2BLDB, B, 5. 95-8,0% §.0:300 | s.Qv a9 38 -1.0
T B0 Z.b-.4 10.%5-34,0 §,0% i -14] mhal
L2 12,0 1Az 17.8 14,1308 §. 3 i -t+] zhid
FLARLY 15,0 18,3182 17,3950 | %3 - T %0 -3
ISt 180 1r.1-18.9 21 .0-4p0,0 §, 5% 13 118 =39
28124 25,90 2R.8E015.1 17.8-40.9 1.0 A2 390 ~2,0

max
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L2938

DUAL FULL-BRIDGE DRIVER

= OFERATING SUFFLY VOLTAGE P TO 46 V

» TOTAL DC CURRENT UP TO 4 A

s LYY SATURATION VOLTAGE

» TVERTEMFERATURE FPROTECTECN

a LOGICAL "0" INPUT VOLTAGE UP TQ 15 v
{HIGH NOISE IMMUNITY)

DESCRIPTION

The L298 is an integrated monelithic creuitin a 15-
lzad Kuliwalt and PowerB3020) packages. Itis o
high voltage. high curent dual ful-bridge driver de-
signad to acceplstandard TTL logic levels and drive
inductive loads such as relays, sclencids. DC end

@

¥

Power5020

=

Multivrat15s

DRDERING NUMBERS : L296N {Mulliviatt Vert.;
L298HN {Multiwatt Horiz.)
L298P (PowerSO20;

stepping metors. Two enable inputs are provided o

enatle or disatiathe device indep andently of the In-
put signals. The emitters of the lower transistoms of
aach bridgs are connactad togathar and the corre-
sponding external terminal can be used for ths con-

BLOCK DIAGRAM

nection of anexternalsensing rasistor. An additional
supply Inputis provided sothat the logic works at a
kowesr winltade.

T ¥ e T 7
‘ 'y »
-é L - 1A T
SO 40— -_]_ "::.0’“. saum




1.298
ABSOLUTE MAXIMUM RATINGS
Symhol Parameter Value Unit
Vg Povier Supply ) 5\
Was Logic Supply Vollage 7 vV
ViMen Input and Enable Voitage Nikp7 \'
lg Peak Quiput Currert (each Channel)
~ Non Repetitive {t= 10035k 2 A
~Repeatitve (80% on -20% ol tin = 101Ms}H 25 A
-DC Operalion 2 A
Yo Sersing Voltage 11023 A4
Pt Total Power Dissipation (Tgsﬁ 75-C}) 25 w
Teop Junction Operating Tempearature —25t0 130 i
Tag T Storage and Junction Temparature =40 to 150 PG
PIN CONNECTIONS (top viewi
/ |, s ——— CURRENT SENSING B
3 outPuT4q
'@' »nfl—™ QUIFUT 3
wE——— INvUTY
(R} — EMABLE B
LU e—- 0 1) g
s [ = 1051 SUPPLY VO TAGE Vs
9_ Putivatt!s " ap
[ Yn— INPUT 2
6 f—————3 ENABLEA
s —/— INPUT 1
§ L5 SupPLY VOLIAGE Vg
_q} /= ounur:
H b — e 1V
N o~ T/ cummenrsemsinG A
Z TAE COKNECTED 12 PHE F- LU
—
GMD l:‘ 1 2 1 GHD
SenseA [} 2 16 |1 Sens=B
WNE. ] 3 18 [ HC.
oul [ 4 17 ) Cuts
ouz —] s PowerS020 5 F— w3
vi 16 15 1 tnpuid
fpuit C_ 17 14 ] EnableB
EnableA ] 8 12 3 Inpu13
Input 2 [ e 12 ] vss
GHD 1 19 [ GHD
1 ded B
THERMAL DATA
Symbol Paramater PowarsQ20 Multiwatt15s Unit
Rihjcase | Thermal Resistancs Jundion<ase hdax, — 3 Cr
Rihjent | Thermal Resistancs Jundicn-ambisnt Rax. 130 25 G




PIN FUNCTIONS {refar to the block diaJram:

MW, 15 PowerSO Name Function
113 219 Sense A:Sense B |Boween his pin and ground is ronnected the sense resistor to
controd the current of the load.
23 43 Out1: 0wt 2 Qutputs of the Bridge A; the cument that flows through the load
connact-d batwean thess two pins is monitorad at pin 1.
4 5 Vs Supply voltage forthe Povsr Output Stogas.
A nondnductive 100nF copacitor must be connected belieen this
pin and ground.
5.7 79 lnput 1: Input 2 TTL Compalible Inputs of the Bridgs A.
311 8:14 Enabls A: Enable B |TTL Compalible Enable Input: the L state disables the bridge A
icnablo Ay andfor he bridge B (enable B).
M
8 1.10.11.20 GND Grourd.
9 12 VY35 Supply vollage for the Logic Blodks . A100nF copaditor must be
cornacted betwean this pin and ground.
10; 12 1315 Inpul 3: Input 4 TTL Compaible Inputs of the Bridge B.
13; 14 1817 Qut 3; Out 4 Oulpuls of the Bridge B. The curent that flows through the load
connwetzd babwoen thacs kwo pins is monitored at pin 15.
- 318 NC. Not Connedted

ELECTRICAL CHARACTERISTICS (Vs = 42/ Vss = 5V. Tj =25 C: unless otherwise specifi=d)

Symbol Parameater Test Conditions Min, Typ. | Mox. Unit
Vg Supply Voltage (pind) Operative C ondilion Vi +2.5 46 v
V=g Lagic Supply Voltage (pin S 45 5 7 v
ls Quiescent Supply Cument(pind) |V, =H: | -0 Vi=L 12 22 mA
Wi=H 50 70 ma,
Ven=l Y= X 4 mA
lss Quiescenl Cument fom Ves (pin 91 [Weg=H: § =0 V=L 24 W mA
W= H 7 12 mA
Ven=L V= X 6 mA
Yy Input Low Voltage 03 15 v
{pins 5. 7. 10, 12)
VH input High'Voltage 23 VS8 v
{pins 5. 7. 10. 12)
I*R Loy Voltage Input Cument Vi=L -10 HA
{pins 5. 7. 10, 12}
17} High Voltage Input Cument Wi=H 5 Vey 06V 20 100 pA
{pins 5. 7. 10, 12)
Ven =L |Enable Low Vollage (pins 6. 11 03 15 ¥
V. =H ]Enabls High Voltage (pins 6. 11 2.3 Vs _ v
lm =L |Low Vollage Enatie Current Ven=L -10 pA
{pins 8, 11)
len = High oltage Enable Current Moy =H » Vi 0.6V 30 10 nA
fpins 6, 11)
WeesaiHy [ Souree Saturation Voliage =14 095 1.35 17 WV
b= 2A 2 2.7 v
Wersatd.s [Sink Saluration Voltogs b =1A & 0B 1.2 16 v
p =2A (5 1.7 2.3 v
ere | Total Drop Io=1A 5 1.80 32 Y
IL=2A iS5 4.9 \'i
Ve | S2nsing Voltoge ipins 1. 153 -1 il 2 v




L2938
ELECTRICAL CHARACTERISTICS (continue!,

Symbol Parameter Test Conditions Min. | Typ. | Max. Unit
T1 (Vi) | Souree Cument Tum-off Delyy 05ViD0D9 R 2xid) 15 s
T2 (V) | Source Curent Fall Time 09y 1001y (2 02 us
Ta (M) | Source Cument Tum-on Dely GEVIitDO k(2 (d) 2 s
Ta (Vi) |Source Cument Rise Time Ak 100940  (@2r(d) 0.7 us
Tg (V)  ]Sink Cument Tum-off Deday 05VOS k.  (3) (4 07 ns
Te (V) |Sink Cumznt Fall Tims 024 01y (3 026 Hs
Trvit | Sink Cumznt Tum-on Delay G5ViloQO R (i 16 us
Te{Vi} |Sink CumentRise Tima Ak to094 (i) nz ns
fc (%) | Commutation Frequency h =24 25 40 KHz

T1 (Ven} |Source Cument Tum-off Delay 0EYnto09L (2 (D 3 us

Tz (Ve |S0urce Curmrent Fall Time 09y to01y b 1 us

T3 (Ven) |Source Currant Tum-on Delby 0.5Ven 001 (2):(4) 0.3 us
T4 (Ven) |Source Curent Rise Time D1h o093k  (2id 0.4 us
Ts (Vo) |Sink Cument Tum-off Dalay AV 005 (34 22 us
Ta (Vo |Sink Cument Fak Time 09 to01y (i) 0.35 us
T7 (Verd |Sink Cumsnt Tum-on Deloy 05Vnio0Sh  (3):(4) 0.25 us
Te (V4 |Sink Cumznt Rise Time D1y o089y (34 0.4 us
1) 1)Sensing wokage can be —1 V fort < 50 asac: in sheacly stale Vs min 205 V.
2)Ses iig. 2.
3)Sea fig. 4.
4) Tha load musi be & pure resistor.
Figure 1 : Typical Saturaticon Voltads +s. Cutput Figure 2 : Switching Times Test Circuits,
Current.
&= IR
¥au1
wm Yo Wy
a9
» H .
LT
Za ) 0
10 ot
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1] et ENABLE JIEN
L~ wa
12 - Ra200.
e
’ AN
ad
] DA DA 12 165 2D 2% lalA). Nete @ For INPUT Switching. sat EN=H

For ENABLE Swiching. satIN=H




Figure 3 : Sourca Current Dekry Times va. Input or Enabie Switching.
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Figure 4 2 Switching Times Test Circuits.

Niste » For INPUT Switching. sed EN =H
Fer ENABLE Switching. sstIN=L



L 298
Figure 5 : Sink Current Delay Times vs. inpul i Enabke Swilching.
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Figure 6 : Bidirsctional DC Motar Control.
oy
o
Inputs Function
Yen=H C=H.D=L Forvsard
C=L:D=H Reverse
C =0 Foast Moor Stop
C=X:D=X Free Running
ltotor Stop
H =High X = Dontcara

DI O AT FAN ASURNT [T00K L1y T200na)




Figure 7 : For higher currents, outputs can be paralieled. Take care to parallel channel 1 with channet 4

and channel 2 with channet 3.
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APPLICATION INFORMATION (Refer to the block diagram)

1.1. POWER GUTPUT STAGE

The L298 integrates two power output stages (A: B).
The power output stage is a bridge configuration
and Its outputs can drive an inductive load in com-
mon or differenzial mode, depending on the state of
the inputs. The cument that flows through the load
comes out from the bridge at the sense output: an
extemal resistor (Rsa ; Rsg.} allows lo detect the in-
tensity of this current.

1.2. INPUT STAGE

Each bridge is driven by means of four gates the in-
put of which are In1 :in2 ; EnAand In3; ind 1 EnB.
The Ininputs set the bridge state when The En input
is high : a low state of the En inputinhibits the bridge.
All the inputs are TTL compatible.

2. SUGGESTIONS

A non inductive capacitor, usually of 100 nF, must
be foreseen between both Vs and Vss, to ground,
as near as possible to GND pin. When the large ca-
pacitor of the power supply is too far from the IC, a
second smaller one must be foreseen near the
L298.

The sense resistor, not of a wire wound type, must
be grounded near the negative pole of Vs that must
be near the GND pin of the 1.C.

Each input must be connected to the source of the
driving signals by means of a very short path.

Turmn-On and Tum-Off : Before to Tum-ON the Sup-
ply Voltage and before to Turn it OFF, the Enablein-
put must be driven to the Low state.

3. APPLICATIONS

Fig 6 shows a bidirectional DC motor control Sche-
matic Diagrarn for which only one bridge is needed.
The external bridge of diodes D1 to D4 is made by
four fast recovery elements (rr = 200 nsec) that
must be chosen of a VF as low as possible at the
worst case of the load current.

The sense output voltage can be used to control the
current amplitude by chopping the inputs. oF 10 pro-
vide overcurrent protection by switching low the en-
able input.

The brake function {Fast motor stop) requires that
the Absolute Maximum Rating of 2 Amps must
never be overcome,

Whan the repetitive peak current neaeded from the
load is higher than 2 Amps, a paralieled configura-
tion can be chosen (See Fig.7).

An external bridge of diodes are reqguired when in-
ductive loads are driven and when the inputs of the
IC are chopped ; Shottky dicdes would be preferred.




L298

This solution can drive until 3 Amps In DC operation Fig 10 shows a second two phase bipolar slepper
and until 3.5 Amps of a repetitive peak current, motor control circuit where the current is controfled
On Fig 8itis shown the driving of a two phase bipolar Y the 1.C. L6508

stepper motor ; the needed signals to drive the in-

puts of the L298 are generated. in this example,

from the IC L297.

Fig 9 shows an example of P.C.B. designed for the

application of Fig B.

Figure 8 : Two Phase Bipolar Stepper Motor Circuit.

This circuit drives bipolar stepper motors with winding currents up to 2 A. The diodes are fast 2 A types.
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L298

Figure 9 Suggestad Frinted Circult Baard Layout for the Circult of fig. 8 {1:1 scal).
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L298

DIM mm inch

“TwN | Tve. [ Max. | min YR, [max OUTLINE AND

A 5 D197 MECHANICAL DATA
B G5 0104

C 16 0063

D 1 DO%

E | 049 0.55 | 0.019 0.022

F_| 066 0.75 | a0 0.030

G | 1.02 | 1.27 | 1.52 | v.oad | ooso [0.060

G1 | 1753 | 17.78 ] 1803 | 0.0 [0.700 [0710

H1 | 196 0.772

H2 0.2 0.795

L | 210 | 222 | 225 | nas2| 0874 Jo.8sc

L1 | 21.7 | 221 | 225 | pasa | 0870 0.8
[ 12 [1765 181 | n.6as 0713

13 |17.26] 175 | 17.75 | o670 | 0680 | 0698

4 | 103 ] 107 | 109 | 0.406 | 0.421 [0.429

7 | 265 22 | 0.104 0.114

M | 425 | ass | 485 [ o167 foara [ o.91

M1 | 453 | 5.08 | 553 | 0.182] 0.200 | 0.218

S | 1.0 26 | 0075 0.102

s1 | 10 26 | 6o7s 0.102 Multiwatti5 Vv
Dia1 | 3.68 285 | 0144 0.152

H
A
8
e n —
- Ve - &

| ‘ Eu1 /

S ——1—17 s |
Bl o | OoQF
L o -t ¥
- [ -
B x___

O
: e, el

L1
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L298
DM — e OUTLINE AND
“ram. | Tye. [max | v, | Tp. [ max.
- MECHANICAL DATA
A 5 0.197
B 265 D.104
C 1.6 0.053
E | 043 0.55 | 0.010 0.022
F | 066 0.75 | 0026 0.020
6 | 114|127 | 1.4 Vooas | aoso | ooss
G1 | 1757 | 1778 | 17.91 {069z | .70 | 0705
| 1e6 0772
H2 20.2 0705
L 2057 0,610
L1 19,02 0.710
L2 254 0.100
13 |17.25] 175 | 17.75 | 0679 | 0.690 | 0.609
ta | 102 | 107 | w09 [o408 [ o421 o420
L 528 D.208
L8 238 0,054
7 | 265 Zo |0.104 0114
s | 10 26 |oo075 0.102
s1 | 19 26 | 0075 0402 Multiwatt15 H
Diat | 3.65 385 | 0144 0152
H
J LG N —+"' 51
] 3 \ |
}r / /- &
3 »
B 01 /
| — e ] 3
[ ——d J
. B
w
\\ —F
N |
LS




L298
om mm inch
"N, [ TYe. [ MAX. | MIN. | TYP. | MAX OUTLINE AND

A 36 0142 MECHANICAL DATA
at | 0.1 23 0004 0012

a2 2.3 0120

a3 0 0.1 | 0.000 DOM
b | 04 053 |0.018 0021
c | 0.23 032 |0.009 0013

Dily | 168 16 | 0.622 0,630
D1 | 5.4 58 |0.370 0,396
E | 12.9 145 | 0547 0570
e 1.27 0,060
a3 11.43 0.450

E1iti] 10.0 11.1 | 0429 0437
E2 29 0.114
E3 | 5B 52 | 0228 0.244
G 0 D4 | 0.000 0.004
H 1158 159 |osin 0F26
h 1.4 0043 JEDEC MO-166
L 0.8 11| 0031 0.043
M 10 {max.y
[ & {max.)
T i 0} ]  [od] PowerS0O20

{1 "D and F* do not include mold fash or profrusions,
- Mold fash or protiveions shall ol axceed 0.15 mm {0,306%).
- Crilical dimensions: "B, "5° and "a3"

N N R—\
D \S? A %
B | BETAILA __l____g DETAILL B E a
- l: toadt [=— .., DETAILA
=
$ o * _\e
D X sug
noonoinannn pETALE
1 R
: L 4
31\ L 42.”“5!1-”!
g2 ' ~ ﬁr -1 POTTOM VIFW -.
J\-I:’ ‘:PLL__ nananonanan
_
3
Rt 2 4 1]
|\Tuooogooou ) o
hxX4%




AANWIN 3

TRRRITS




75

a gy
LAY
|
b -
Fidhaonaa
uds nuaud?
- nuandain
1o
gakinaa
nooamiag/limy

NOAMIBYMIY

mhdoAund

aonll

d w o a o a  Eu ‘I wa
‘éﬂ?‘l .1 Lqumm‘mmmmmmu%mﬁawuwa@ UNG




AMANWIN B

staewatiugasllsunss




77

I‘].I‘SLLﬂ"a'N MSMUYBILATES

#pragma SMALL
#include <reg5l.h>
#include <absacc.h>
#include <Function.c>
#include <intrins.h>
#include <I2C.h>

const char NumO 9[10] = {0x3F, 0x06, Ox5B,
0x07, 0x7F, 0x6r};

char Step = 0 ;
char PaperBufl
char PaperBuf?2
char PaperBuf3

2
2
2

e e M

H

bit flagPl =
bit flagP2 = 0;
bit flagP3 = 0;

0;

/******'k*********************************
Display Segment

****************************************/

sbit Coll = P276

sbit Col2 = P2™7 ;

void Display({int D1, int D2) {

Pl = DI1;

Coll =1 ;
Col2 = 0;
delay s(300);
Pl = D2Z;

Coll = 0;
Col2 = 1;

delay s(300);

/****************************************

Scan_Key
*************i**************************/
sbit SW_Func = P0"0;
sbit SW_UP = PO~1;
sbit SW_Down = P0~2;
sbit SW_Typel = P0O*3:
sbit SW_TypeZ2 = P0~4;
sbit SW_Type3 = PO~5;

sbit SW_Stopmotor = PO™6;

sbit LEDTypel = P3°0;
sbit LEDTypel = F3°1;
sbit LEDType3 = P3°2;

char Pricel6] ;//0-2 Price 3-5 Amount

0x4F, 0x6%6,

char chal[6] = {0x73, 0x73, 0x73, 0x77, 0x77, 0x77}

char RTC ID = 0xDO;

.

0x6D,

0x7D,
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/******************************

SetPrice
******************************/
void SetPrice (void) {
int i;
if (!SW_Func) {
for(i=0; i<6; i++){
// Set Price Of Paper
while {(!SW Func) DJisplay( cha[i],Num0_5[i+1]};
while (SW Func && SW _UP && SW Down) Display(chali],
NumQO 9[i+l]);
while{!SW UP |} !SW Down) Display(chalil],
NumO 9[i+11);
while{SW Func) {
if(!SW _UP) {Pricel(i]++;while(!SW _UP ||
{SW Down) Display(NumO 9[Price(i]/10], NumO_S[Price[1]%10]}:}
N if (!SW Down) {Price[i]--;while(!SW_UP ||
!SW Down) Display(NumO_9[Price(i]/10], Num0O_9([Price([i]%10]);}
Display (Num0_S[Price[i]/10],
Num0 S [Price[i1]%10]};
1
RTC_WRITE(RTC_ID,8+i,Price{il);
}
}
while (!SW_Func) Display(Num0_9[TL0/10],Num0_9[TLO%10]};
}

/******************************

Selec Type of newpaper

******************************/

char TypeSeclect () {
if{Price(3])}{
1f(!SW_Typel) |

flagPl=1;flagP2=0;flagP3=0;/*LEDTypel=1;LEDType2=0;LEDType3=0;

*/
return(l);
}
}
if (Pricef4]){
if (1SW _Type2) {
flagPl=0; flagP2=1; flagP3=0; /*LEDTypel=0; LEDType2=1; LEDType3=0;
*/

return(l)};

}
if(Price([5])1{
if (1SW _Type3)
{flagPl=0; flagP2=0; flagP3=1;/*LEDTypel=0; LEDType2=0;LEDType3=1; */
return{l);
}

}
return{Step);
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/******************************

PayPaper
******************************/
sbit Motorll = P2~0 ;
sbit Motorl?Z = p2~1 ;
sbit Motor2l = p2"2 ;
sbit Motor22 = P273 ;
shit Motor3l = p2~4 ;
sbit Motor32 = P2"5 ;
#define MotorlOn {Motorll = 1; Motorl2 = 0;}
#define Motor20On {Motor2l = 1; Motor22 = 0;}
#define Motor30n {Motor3l =~ 1; Motor32 = 0;}
#define MotorOff P2 =0x00;
char PayPaper(void) {
if (£lagPl&&TLO>=Price[0]) {
TLO=TLO-Price[0];
MotorlOn;
£flagPl1l=0;
if (Price[3])Price[3]-=~;
return{2):
// LEDTypel = 0:
}
if(flagP2&&TLO>=Price[1]}{
TLO=TLO-Pricel[l];
Motor20n;
flagP2=0;
if(Price[4])Price[4]~-~;
return (2) ;
/7 LEDTypeZ2 = O0;
!
if{flagP3&&TLO>=Price([2]}{
TLO=TLO~Price[2];
Motor3On;
flagP3=0;
if{Price(5])Price[5]--:
return(2}:
/7 LEDType3 = 0;
}
return(Step) ;
}
/*t**t***********************************
Display LED
****************************t***********/
#define LEDxyz (X,¥y,z) {LEDTypel -~ Xx; LEDType2 =y; LEDType3 = z ;!}

char LEDStep(void) {
static long mid = 20 ;
static long i=0;
i++;
switch({Step) {
case O
if (i<=mid)LEDxyz(0,1,1)
if(i>mid*2)i=0;
break;
case 1
if(i<=mid)LEDxyz(1,0,1)
if(i>mid*2)i=0;

else LEDxyz{1l,1,1)

else LEDxyz(1,1,1)
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break;
case 2
if(i<=mid)LEDxyz(1l,1,0) else LEDxyz(1l,1,1}
if(i>mid*2)i=0;
break;

}

/****************************************

ChkStopMotor
****************************************/
void ChkStopMotor (void) |{

if (!SW_Stopmotor) {MotorOff;Step = 0;:1
}

/****************************************7

Chk Status Paper

****************************************/

sbit StatusPl = P3%6;
sbit StatusP2 = P3*5;
sbit StatusP3 = P3"3;

void ChkPaper (void) {
if{Price[3]==0} StatusPl 1; else StatusPl
if(Price[4]==0} StatusP2 = 1; else StatusP2 = 0;
if(Price[5]==0) StatusP3 = 1; else StatusP3 = 0;

fl

I
(@]
-

/****************************************

Check Coil
*********************************‘k******/
sbit EnCoil = P3*7 ;
void ChkCeoil({void) {

if( flagPl || flagP2 |{ flagP3)
EnCoil =1

else EnCoil = 0;

int i;
/****************************************7
Main

*********************************i'******/
void main (void} {

/7 TMOD = 0x55;

TMOD = (CxE5;

EA = 0;

ETC
ET1 =
TRO
TR1
THO
TLO
TH1
TLl =

o nnn
oo oo P
e e e e e
FJ

~a
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P2 = 0;
P3 = 0X¥10;
for(i=0;i<6;i++}) Priceli} = RTC_READ(RTC_ID,8+i);//B=add of RTC
while ({1} {
Display (Num@_ 9[T10/10],Num0_S[TLO%10]);
SetPrice{):
LEDStep():

Step = TypeSeclect(};
Step = PayPaper{};
ChkStopMotor({};
ChkPaper{);
ChkCoil ()

}

Tusunsadaals 24512 Smswlduusien

sbit SDA
sbhit SCL

1

Po™7;
P1™7;

void I2C_delay(viod) {
_nop_{(});
_nop_ ()
_nop_{);
_nop_{):
_nop_1{);
_nop_();
_nop_(};
_nop_{};

1

void I:C_high(veid) {
SCL = i;
I2C_delay();

}
void I2C low(void) {

SCL = o;
12C delay{):

}

void I:C_start (void) {
SDA = 1;
I2C_high{);
SDA = o;
12C delay():
I2C low{);
SDA = 1;

}

void I2C stop(void){
SDA = o;
I2C high(}:
SDA = 1I;
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bit I2C_wrbyte({unsigned char dat}{
unsigned char 1i; //return 1=error
bit ocutbit; //rewurn o=ok
for (i=1; i<=s8; i++){
outbit = dat & oxso;
SDA = outbit; //send 1 bit
dat = dat<<i; //ship 1 bit per time
I2C high{);
I2C low();
}
SDA = 17
I2C_high{);
outbit = SDA;
I2C low();
return({outbit);

unsigned char I2C_rdbyte(){
unsigned char i,dat;:
bit inbit;
dat = o;
for{i=1; i<=8; i++}{
I:¢_highi);
inbit = SDA; //get one bit per time
dat = dat<<;
dat = dat | inbit:
I:C_low();
}
SDA = 1;
I2C_high(}:
inbit = SDA;
I:C_low();
if(~inbit) dat = oxff;
return(dat) ;

void RTC_WRITE(unsigned char addr,unsigned char ad in,unsigned char
dat) {
I2C_start():;

if (I2C_wrbyte{addr))
I2C stop!():
if(I2:C_wrbyte{ad_in))
IzC_stop();
I:C_wrbyte(dat);
I:C_stop(};:
}

unsigned char RTC#READ(unsigned char addr, unsigned char ad_in){
unsigned char dat;
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I2C_start();

if (I:C_wrbyte (addr))
I2C_stop ()

if({I2C wrbyte(ad_in))
I:C stop ()

IoC start{):

if (I2C_wrbyte (addr|oxom
I:C_stop();

dat = I:C rdbyte();

return(dat);
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