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ABSTRACT

This thesis concerns about construction of a wireless computer k ard, it is available
in many ways as monltor display conference. The users press the keyboard in any where. It can
display in large monitor or represent for all terminal where it is needed . {The wireless computer
keyboard will-be operate by connected all of computer with modem . It will be transmitted the data
by using the frequency range 300-400 MHz UHF radio frequency Ilhat nearly no nolse
effect. The ASK technique Is use as modulation. '
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2.3 mydemiioya
2.3.1 NIAINDYOULLBUNTN USY ULUARIW ( Serisl vs. Parallel )

toysernusuimlasldmodiiuafe  dunidedmuuuayniu (serial)  wialtay
denufia unnsdr L (parallel)  lunmddayruusawnT iaga‘lum‘i'a:gnﬁq
sanluatiaz 1 Dnfluemits mluamsdaysuuumum Tayaudsiinaslimpsuans
uamnﬁmae‘ﬁ'ﬂgaﬁuﬁa:muda wpnsoanluasudsn il 2.6 (n) usmdatinTas
nwdn‘n’agauuuav:mumnma-?ﬁuaa'l:.l;]'manﬁ'lmaféﬁnﬁrgﬂunu‘lnuﬁ' 01000100 tadays
nmalumuuaayRuae? Lﬂuﬁ‘qazhmﬁmaem'séai'agauummu s‘fquam}ugﬂﬁ 2.6 (1)

nmsTaysuLII M am T hdiayauLIaRATY wmzimniingnavaanluwiauiu
S Mmsaysuurk st minlfEmiumeiunolunauiags?  tu nmsadim
ToyarwindAyfiumianamud (memory ) wiamwinadiyualalafl (170 chip ) uae
swimibsaudnulelain duen

anlafianmlimenais g i il mnguesiusygnasunwlding duan
nmssysuurwMINliiY naddayswineaniuseiiueeniueef  wleTwing
reuRuaaTivglnTalzauman ( peripheral equipments ) 11U uilwRnviiLsan T AdasRaN
via  wisaaa?  iiludu uzf'hu’m:um:'l'ﬁ'nﬂﬁﬁ'agauuwmuﬁﬁn’nﬁaphwﬁ'aga‘lﬂﬁh
aUnTalzauuan

sulngesliuuawnm ma'[ai‘fﬂéamumltﬂaqt‘n’agauummumﬂﬁﬁgLﬁmﬂuuuu
aqﬂmﬁauﬁezéﬁagaaan'lﬂ ua:'la'[a-‘ﬁﬂméﬁd'ﬁmmﬁﬁ'uiagauuuatgn‘w uazuUaInsuI
Whiuormuu tﬁa':"lﬁ'mvmumdm‘lé’[au%ﬁun‘%ﬂnﬁ’:um’lnéﬁ tﬂﬂv’ifmm‘a‘amﬁaua
Wadurwienaufoee? maﬂaummmnuaﬂmnfmuuan (poripheral ) muuluTmanm‘I
s mmﬁuwmnnn’mwanauuuaunmmnfmu.um:mu Tablumwama‘lﬂqwgﬂm
Tiiadg vesnTtaysuuuauaRs :

2.3.2 midesyaauniauvuasBelania (Asynchronous) MuuuLBITATIH (Synchronous)

mté'fgqnmuuuagmmfu wveaniusasiifia nsdgsuueslaniaus:
AssuuuSlania tﬁalﬁv‘hé\:ua:v'fﬁ’umumﬁ%wuaaam?aaﬁu’lé’v%Q’ sl Tmae
SUAIMUULLALINY é“v%’mfaammmmﬂaé‘unm‘*}uﬁuua:m-:ﬁvuqanmé‘mn (character)
1 @Ale  dmdumadedeysuuvaralanis ua:x%"uc?umsﬁvuqﬂﬂagué'aﬂmaeé'nﬁ::hn%’u
avsstayauuuSalania

£

2.3.2.1 myssdgyInuuuasSlanin (Asynchronous Transmission)

wvarilamis wutwenudn Anamitdnese 1 51muﬁ1$gﬂdoaan‘ld1ﬁ ATIR
Y ™ - P W ol a& o o ' .
-uagauuua:‘Mﬂmm:lr“num-:awaganﬁmmmm (vaunin 19,200 bit per second [bps] )
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2.3.3 muamifamT (Communication Modes)
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(half-duplex) uasuuLEDINM N (full-duplex) ‘n.l'n 2.9 uﬂmmamumtmamunnm?m
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2.4 TavsaFouazmaiomasslulasaanlnsamaings 8051

vaanleasunsuvaslavssteninlu uam‘lﬁé'a;sﬂﬁ 2.10

Wi N : — —_—
= Sacise | ! 2esoen | BEE, | vy pat RS
1y 80CS2 'l acmow jeocsz 1 mam oo LTS e
Tt " {122 (e o T
L Dy o - . 22488 | games P T § —— Tt
e ~ 1 4CROM (2008 U Caae 18 Y TMERD fm— T
‘ .
; | | i
§
—'—m-_.& J!; JL UI
(U ‘]l‘ 4 I
T ‘ 1 a
v i i i
v M i 4}
[ <r hS 4
Y PIENC . L — e TX T
e ESS 205s . AL b\
ose ‘covmon i SVo=pT= CH0T e AxD
i
T N CER N
ik - I l H i .
Vi ' | 1 1 1
! 1 L o4 o4 4
5 =

gﬂﬁ 2.10 ufanlaasunsulanatiras 8051

Tansadmanyas lulateaulniaisat 8051 Urnaume

CPU 1@ 8 iin
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- SCON SERIAL COUNTER
- SBUF SERAIL DATA BUFFER ,
- PCON POWER CONTROL

mhusmwi']mu'luﬁ'lﬁﬁuiagaq:gnuﬁoaamﬂuaaemuﬁa uamm,}a o #y 127 lHiAu
dayaniulu ussuanaTE 128 f1 255 anhwiafl tﬂu‘ﬁmnaﬁm;ﬂﬁwﬁﬁmm‘m%ﬂﬁ
Avue ussddmumiofuivan aRsEuTRuALaMaTE 0 B 31 ?:gnuu'eaami’lu 4
ndug az 8 Tuf Fonudsengui Reeafud (BANK REGISTER) 0 B4 3 TueiuTdeny
feu  udssuusdenhirnousis SimestEmiuldrwilugn 8 ¢ ﬁl'll'i:lﬂ 0 fa 7 Fusld

mudutuiy  wiawsSunltnumusuemaialasasaaoile '
- oed 3 J L " of; - A’
fFmiimusadssrariiaeeTiimirfiRiasda g dusad ;

- uanfiyiaiaat (ACCUMULATER) Li‘lu‘ﬁmﬂa{ﬁﬁﬁuﬁaga wio Hadwivaafnds

- fimaoi B imand Alfruamedds magaiuas nrm i

- quanWauiaa¥ (STACK POINTER) iiwiimasinuie 8 fin ﬁﬂ&ﬂam&ﬁnamgrﬂaq
samiarri s 128 linwludw  1fa sos1 anTdn (RESET) faudnssgn
tvuadudulii o7H :

- m@mianea’ (DATA POINTER) iwfimastuwa 16 fin ' uoneaniduluvigs
(DPH) uaz lnid(DPL)  wihiivénfle e iifiuduamasasmian 161‘.‘1}!

- wain o fv 3 suduweinowa 8 in ﬁé’alﬁtﬂuﬁuv!n (INPUT) w38 aiwn
(outPuT) Ald wsmwiidanommadnlild Taudvriunmdimaaifivawitfifias fa
Fawai Po i P3 Wain 0 uas waim 2 ﬁ'a'lz'fvﬁauGianmnﬂ'nuﬁﬂrj'muanﬁw wani
wedn 3 depnlfifluwe meunsuiudygodumatinintouan dulnwed uas Fygnodm

» e . . ™ et A’
wia doudays IWdmihsamudinmouandiuai ;

wneamaim 3 wifidunanemiln Vo f
P3.0 RXD (Fusqygnmiauniy) :
P3.1 TXD (seRgyanmanniu) !
P3.2 INTO (BwimaFwrisnnmiauan)

P3.3 INT1 (BumaTwisnaneuan) i
P3.4 T0  (Inwef o Fusygmannneuan) |
P3.5 Tt (et 1 Susagnmenaisuen) !
P3.6 WR (Fuanaufowmizsmnudianeuan)
P3.7 RD (éi'tyty'mxii'nwni'zufmm’ru‘\"mu\aﬂ)r

|
- tivef (BUFFER) Taysauniugnueniflusasiimant ﬁ1n§faéﬂn¥uéﬁagaaaﬂ

a Qe P - W +
ua:anmnmmvamm‘uagmm
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1

- Ranefmunuussnmasmus aud Reawaad 1P, IE, TMOD, TCON, SCON uas
PCON %auviaw‘fw*ﬂrnam‘wﬁnmfmuquua: usmFIUsEIILMIBUeTIWY BTy
e uaz wenaynm t

aaamnmm'lum'lqnnTmamamu'luum aaqwmm'mamslmﬂwmmuwtgnnmﬁ'
Urngasxansialiidilelendu ,

smlanainnigly 8051 sxiia(BUS)MI 4 1du ua*wa-sm:wm 8 dn 1Jeldwine
arwimelui  Innsditlilemissamusinieln wein o uss wain 2 sspnlfiuiayas
TOUSUSAAANTH muuwammammm'lm’:mﬂuauvmua:tmmgn Iauwam 0 Yrwifl
hiesdyanm waaass A0....A7 uszduiludniays DO.....D7 a'?uwa‘fn 2 1t

MURYYIUULAAATH AB.......A15

181NN RD URe WR Insnmsianiyn vemaim 3 tisldlunmsdmuandou
TayavamiiuAuEINIEuen :

1 PSEN  iluriudyanadmiulabiimsdnmizsnnusiniauan  Teodygim
PSEN wasmaasniolunitiroudd mdendyanms ALE Wasnimmmdaysinonss
Tl luudazsoudine  uaewn PSEN evhomdade  Sawuates|fveglumicsamudn
AILMBnIYITAL :
N EA tﬂuﬁuvgn'ﬂ'lfhuﬁ’uuaammmuuan'[auﬁfhaa%n 0 dlelunameaf

) 3
(PROCESSOR) dwiassiamiisaudnniawan

2.5 mTlrem nslined / taniiaad }

mlfmindiue? 7 weniisa? aoluves MCsS-8051 q*%"mﬁm':ﬁ'mumﬂuuu
malfnud 9 fodew  Jeshowldadwandas Taun'rrﬁ'muamnuwuua.mfmuma'm
Infiefiimeasd mﬂmumﬂvtmau'l'nnu'lnuwm"iﬂ q.aawm-:ﬁ'muﬂmluﬁmam
+ % ol [ &
# 9 Sifdmeafesimuansdanl

o [ 3K ) 1 d 1 1) [J ]
1. Raned TMoD 1IuTInaaTuute 8 fin agdumiafl 89H , Lileanmadhadumis
-~ ) ] e ‘
suuiinld MesuBuarasmaiaun sifind g sadudal

— o

fin 7 6|5 a4 3 | 2]:1
Gate | C/T | M1 | MO | Gate | C/T | M1 | MO

[ Tlmer 1 —-—i|<'——'ﬁmer 0 —5!

]

O .

o o ' 1
AT 2.2 usswinfiraslind 9 vasdisaat TMOD



- & W ¢ L '

fin  dganwal AR

4 .

7/3 GATE amfuufls OR tm  tRamuguaYiarasindued
: i

GATE=1 'nfiuef suhswumdyansd IRn Wiimaat
TCON 1ilu1 sy '

6/2 C/T fifin /T = 1 tﬂumaann'nﬁ'muuuu#uv‘(aémnmuuan
fiflawidmem P3.5 (T1) wia P3.4 (TO) (COUNTER)

5/1 M1 Irmlunmenlnssmmhomsiamft 2.3

4/0 MO rwlunmdaninusmmimsiemad 2.3

a v
@17 In 2.3 MTRLERd Inauan Il TNNR) TMOD‘

¥

M1 MO Tnuafilfom Snumem T
0 0 0 Tndfuafowe 1380 -
0 1 1 Tndflafruan 16 fin
1 0 2 TnafiuaTruis 8 fin uuulmadﬂné’ué’duzﬁ
1 1 3 Induefuulsimdse |

MCS -51 ddssaiiugofl
MOV TMOD, # 000100008
enfssanld Mi= 0 Wuamfanings 1 W C/T uas GATE = 0 iRaifenls
fugnowman wvmestsaneinoluin weduwudslnwed Wrnemadefin TR1 W
Femned ToON il 1 (luyausid o TR1=0) :

sadnmsiinaet 1 viewlulnee 1 (16 fin nwed) FuFggmuim snnalu

i
i
ol ¢ ) oo [4 a v 13 .~
2. NUADT THO, TLO U8 TH1, TL1 TeM@2IIUIR 8 Ln lEfmusdmaiunas
(J 1 IA [ 3 1, []
Tnfiwef  dumiouas THO, TLO szagft 8CH, 8AH  uasdumies TH1, TL1 vy
( A’ & J’ (]
8DH, 8BH  usafisssninindiuatnnslud ti’Ju‘lmTLuafuuuumuwﬁamgoqﬂﬁa FFH (lw
o . o . v
mdlfilenmoinemuuy 8 fin),  FFFFH (lunsdliianmaihsuuuy 16 fin) ussaifia
of| ] Q‘: i ] b » o (]
Teva$Tvad (Wdsusn FFH wia FFFEH (luen 0) aniumItmubs IRy szdaningd
. z [ 4 ] [ 4 & ¥ » «
gamrasInuAmMIIN ML 9 wsusandeifidain  dedn tadaenmiinfiuad 1
100 Wadlummiramlnus 1 (Inde 16 in) l

- fngegmuasntiuile FRFFH ¢

- fflssinaufie 100D = 64H
- uadwslvanin FFFFH - 84H = FFOCH

- vindaysluviuunasuasws (FFH) Talu TH1

i comi



- sidayaluridnsvasnadng (90H) lalu TL1

MOV TL1,#9CH !
MOV  TH1,#0FFH

+
.- o - 1. . | i o '
3. Faand TcoN  (wTimantuuia 8 On agéumian 88H! FUTNANFIUNEY

wufnld  ldwlunmnugumaihomeadindivefus:  auqunmjuuma i

L 4 b ‘
Tusndoafinaiudnd 9 dusadl

N W b O

ananwal

TF1

TFO
TFO
IE1
1

IEO
mo

fin

A0

1

o ~ 3 ~ L]
/17T 2.4 m-muamatyanuﬂfummmaa TCON

TF1 |TR1 | TFO | TRO | IE1 | m1 | 1IEO | ITO

i
Wil ;

tvlavafivefuadinfinas 1 10 Tmifef 1 dibdswal@onsn
figeqa(FFH,FFFFH) 1w 0 finfl szpnLimen 1l ] 1 uaedinflenily 0
ansusnamiymluliunsnAnsdunaini( Interrupt Service-
Routine) Wieadlsmaindpfinnaaivuad |
fnmunuamGinunia wyamaieminiiues 1 ndnfla drfin
TR1 = 1 wneflaBudvinem ndivef 1 TR1 = o mnuflmgams
viewindwad 1 Lildwunaaari danslussaniedo
AUMNYURTATTITIM tndiauiy TF1 ucitﬂmaaj'lna‘fma‘f 0
mMumInuuarmIlTw inlauiu TR1 udilluvay ndies o
finuans ATduinaiwinuuensine P3.3 (INT) Suflastnvauan
fnfilfamindanitnmiwmaiwineuenanin'P3.3(INT1)
thiln M1 = 0 ilunmfannmAnduinaivd snsedu sain o
tin M1 = 1 dunmianmafiedwmaiv wf;uaumm
aalsrmdaudu IE1 usidlwamduwnsiwd s P 3.2 (INTO)
amlumilauiy M1 uadunsdumaiwt 39mn P 3.2 (INTO)

|

‘ e 4 y , .
diarhmrimuasres indfwed Suufesudieedudurineuindived 1 Tay

aTdnlvtn TR1 Sduilu 1 i

- ddfliinfedSmivite t

SETB TR1
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. L 4 [ J °
- e Infehiouud tnasfiebiinfieifalane g sresnhmmwnunsy
o & |
WAIT ; JNB TF1, WAIT
d dogaw -
- ialmuafifialaielngs Tdmn'mv:aanfnnnmumummﬁlwqammmm
Indfie? uazndufunnlainadiwg: fa CLR TR1, CLR TRO '
] 1 A ' « g ]
hunensdlasdasmsmdinindwaiifunenseey  sasilnueihanhemay
J -~ IA ] 4 o & &>
lamafiesfianmesgfimdmiuduntsenn  wmdlnuefowe 16 dn  esnmild
Raeafine 8 dunemhuis nsfaneesufetudaitalaeiing (wiadme) sn
-' A ‘ : [ A ] 3 o ) ] .. 8 Rt 1]
lvidandsluigaieudligniit Wawdlnigerion  udBsdwmloddr  snuunduandm
‘ I's & [V} ¢ o 4 ;4 - 1 e v & P A |
ilurigedness diligendmarumussarmathiviiu WFummnmmmuednatinia
& ] (] & [] ] hed » & ;
fatgu fasmIdman TL1/TH1  inliiyRaeef R6/R7 Thaunmusadunlanf

AGAIN: MOV A, TH1

MOV  R6, TL1
i
CINE A,TH1, AGAIN ;RTI98BUATTININN A AU TH1

MOV  R7,A |

2.6 midwnail

miunsalgsusunasnn

lualulammeulnisiass Mcs-51 seilismant éﬂvﬁ'u'[ﬂmnmf}'nﬁ'muaumafwﬁag
3@ fia IE (Interrupt Enable) , IP (Interrupt Priority), TCON (Timer Cantrol) Semuaufuas:

o~ o
Wuafi
H

1. Rmaat IE (intemmpt Enable) aidunmliaaiasy 0ASH  musnddumibiuuuy

fnle .
ATt 2.5 ermausssdysraimitfedimeaat IE
im 7 6 5 4 3 2 1 10
EA | - |ete| Es |ET1|Ex1|ETo|BXO
|
- (YY) ¢ » a
fin  Swanwal win
7 EA fin EA =1 mMidunafwrianfniule Idui‘fuﬁuﬁnmquaq

1 - & ' ar &
Suinaiwriuu 9 EA = 0 livaulimsBwnatwriifiaaule
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6 - Tily
ET2 sl sanemin
4 ES fin ES=1 pauliiimidunaiwiennamaunmy
fin Es=0 linauliiimaBuinaiwisnwemaunmu
3 ET1 fnET = 1 sauldiimBumaiwisin TIMEEI 1
fin ET = 0 LisaulniinsBuimnavisnn TIMER 1
2 EX1 fin ES = 1 gaulilinrsBwinaTwrisnnniawaniiuwe INT1
fin €s = 0 ligaulilinmBumeiwisnmuueni e INT1
1 ETO fin ET = 1 saulilinsBumnaiwien TIMER O
fin ET = 0 LigaulviimiBuimaiwrisn TINER 0
0 2] fin EX0 = 1 saulilimsBumaiwinnaahiansdiuin INTY

fin Ex0 = 0 LivauiimsBuwmaiwinnaiuuantmm INT1

i
sradsuinlyunm 1eait

MOV IE, # 86H :

2. TWawnat ® (Interrupt Priority)

“ o o
aefl 2.6 ameuamsssnealmitfivadiimast ip

iin 7T 16| 5 4 8 Szt (™= 9
- | - |PT2| Ps | PTt1 | PX1|PTO|PX0O

-

fin  dmydaneal Wit

7 - Tilfm ]

6 - Tl

5 PT2 sy ilsnunaemia ;

4 PS é'm"nmwthﬁ'ty;ummsﬁumaﬁﬁmnwa{mgn-}u

3 PT1 freunuafgeInTIBunaTwYiIn  TIMER1

2 PX1 SuAMEAYTeIMIAMNaTWieIn INT1

1 PTO seunTusAgranBuneiviem TIMERC'

0 PX0 SmumMNEALreInIdwinaiwiein INTO (
1

ind 9 gaudedn 1 winsfh dduamuddygse :

wRgniu o winsfls  deuanudfydge
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|
: |

i sessLaudmAYTasunsimMaArSumeIwT Ak CPU eudnsdquanudfnai

IEQ
TFO
IE1

TF1
SERIAL

|
i

MRLANUEAFID ,

"

144

" :

fRLAUEIAYAIER '

]

i

-~ r.) t e 1 J
3. 55mnad TCON (Timer Control) (Iu3imaaTinia 8 In adwmiaf 88H s

I RL L ITRTR uuuﬁn'lé'lﬁ'nu'lummmqnn’nﬁ'mwnaa‘lnﬁmafua:muqun’nﬁ’muauma":'wﬁ

o » o
san Toaadusiflnaduiings 9 dusil

-~ g o~ (4
iin  sggansa

4-7 TF1

IE1
2 m1
1 [EO
0 mo

' !
amafl 2.7 emauanesgganEaimitfivesisuaat TCON

7 6 5 4 3 2 1 0,

TF1 | TR1 | TFO | TRO [ IE1 | IT1 | IEO | TO

wiiimslEn
fimmuguyasinsias *
DnuamsnmBumaiwriasusnsnduans Ps.i (INT) Saihasn
manmﬂmfa:gm‘inua: inisfienamdauwrfiviniuiin € stomidain
1 Jafintumaivnd smmeumesiiPa.3 (INT 1) fin IE sxgmadaf
i 0 tﬁaﬁwnﬂﬂmmu‘%msﬁuma%’wﬁla%@L‘%u;ﬁan
fnitl S miubendtng ﬁuma’fwv‘zmwanmnﬁ P3.3 (INT1) tiin
m1 = 0 Wwnmmfenmafiadumawrinnauaas
maanmafiadumaTwisnsaumss ;
anuwInsuasnTIltL  ndlauiu IE1 uaidumiBuinawisnm
P3.3 (INTO) :
Ammaneuasmti nflauny M uaiudrdumaiwisinm

P3.3 (INTO)

[ [ Y > o W o e ¥ & )
+ gaarTei  SinsliunsierssaunTsiusyans LOW svdaaibissaudygodin

INT O, INT1 1l 1 fauflezlfia RETI iRaflasiunmafieduinaividan

AUNKHIADIMTDWINETHI

- i ) & 4 1
Wahardunamidu uaﬂmsaﬁ'[ﬂmnmv:ﬂ‘::Tﬂa"lﬂmmugnmnuaﬂ'ﬂ'zuuuauag

s
UaIRIM
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o . ' s -~
ATIA 2.8 aTrNLaIdILmlILaaLaTETaILnEI MR ArduinaTwl

unasmafiaduinainn AUNUILDALATA ﬁ'umu'ox{u EVB 8051
IEO 0003H FFEOH
TFO 000BH FFE3H
IE1 0013H FFE6H
TF1 001BH FFEQH
SERIAL 0023H F‘FECH

2.7 maldowunameunta (waa 1)

Raaafin q Mftamedlunnlfmnamayn

1. Ranefarwaulnfiuas n‘fm*rm'hn’nlﬁ'nuwm'nmgﬁmxfm:ﬁ%ﬁa:ﬁm
dilsfiefifla  denmriusivasiayeniaduni damuea (Buad Rate) 3y g usiiifia Samae
ﬂmﬁauﬁagalﬁ'ﬂn‘%ﬂaamﬂn MCS 8051 nutaq Teudemuasfissaantashannsluves
MCS 8051 lemnlnfuefumuus 1 Tasrnomlulnue 2 8 Tnsadinsudalud® sntu
Smaaiflasdasinaulihunm el 1

- TMOD @umis 8gH vwiifl denlnuswasinie’ i
- TCON @iy 88H il Budunmeedamuan
- TH1 @ uwid 8CH yimmiafl ladaysnrmivvasinidiuesd 1 Waeidamuen

AURBINTT

i
2. Ramofawqumeaatds  aswmineedenuadin  sxdaaidn
lwHanaf PCON  inldlumsduinitayanas TH! St RmeaTlifde
- PCON dwmia 87H yhwifl 'lumsﬁ'\mmi'agaﬂﬂzlalu“ﬁmna‘? TH1 &adl
Twanduasi

‘ \ J . ]
ATTIN 2.9 ATNUFRINUINLAKSLNYEY PCON 1

im 7 6 | 5 4] 3 2 1 0
SMOD - - - |GF1 | GFO PD ipL
- o~ - I's -y
fin  dmyanwal Tuasidua
7 SMOD ﬂnﬁ‘lﬁ’ﬁﬁni'mﬂé'wuﬂmufﬂ'nimﬂnwéﬁagauuuaxgmﬂau’lﬁ’lnﬁmm‘

1 n‘h'ﬁ'mﬁ"llﬁﬂﬂl‘ﬁ'ﬂ'\ﬁﬂéﬁiﬂgﬂh‘[%ﬂ 1,2 ufe:3  wanundufidu o
AJ ] [ A' »
addlmiiwaf 1 eudndfiiuedemarmuslumaSudusasllsunau



;

5 SM2 1Riudnuanemitedernin  Tulaslingmoaminedaidaiu
(Multiprocessor Communication i fauszafuflasnileluunsuniuay
wnadtitsslfawsinum 2 uas 3 Lﬁaﬁm‘fgm'frmﬂmh AraRIRa TN
ﬁe:tﬁn’fuﬁﬁagaﬁi’unﬁm fitn 910w 1 Wwiwadnduin thiayslu
fnfusunin o mrdwsefiwiclifein  elfrmlulnun 1
fyanadwasiiniifedy  eldfubvmgeflgndasrinin  dilfln
Tnua 0 unm*nmnaﬂ-ﬂmﬂu 0

4 REN Onfwufs mﬂnmmm‘mﬂm wanmnmumurmmaunwuau
sspniadnsliiiv o wa'lunaammmyty’ummgnw

3 B8 MAanhechisedn 8 viali  usvegnideniaidfio flasluunuln
Tnun 2 vio 3

2 RB8 Inenisciiuin 8 nialal lﬁmnmmdmanalu'[ma 2 wWia 3
firgalulnus 1 dululnam o sl Fomlnuai -

1 1 uﬂanﬁummmﬁamaga‘lu’[uua 0 q:gnnm'lmﬂu 1 nAwInfis
fiv 7 oanluuds Wulwuedug sudmiu 1 afimmgadudiaantims
winind sohldlanlflumnm !

0 RI uﬂﬁnaumaﬁ'wﬁtﬂai'ufagalu'[nua o wxanidimiin 1 wewAsuin 7

v > o« o d. v a o d o
Goutooudr  ulnuefiug sepnidaiiu 1 aTuinngaldndmite
: . » -
manfsiiniisoilaslslyunsummdnduuuinissatsrasRaas?
fia SCON.0 fis SCON.7

mIstayauLLaynTNlulnuA 1 (Standard UART)

amdedayslulmieianiunsdays  wwvasdilanic 8 fnfays 1 ImBudu use
1 fivmga G 2.8 mvholnaei sonlamatwvwedaysluiimeast scon fin sMo
uazlin sM1 Wilduiu “01”7  Suilwmadmualiiimass sBuF fnuiuariusitays
11m 10 fin wuuWagwand (Ful Duplex) Sirnrmiuuacsetaysldluosudoniu  Taols
11 RXD ¥iwiafl %’ué’fgtmmmgnmﬁﬁqm' ussr1 TXD Yimasedaysuuueunaanty
AMuwan '

g - - i (Y3 A =
nm?ﬂﬂu {intous inwgeadniagmitadin
Yramudasiin = 11

24 2.12 lupumsiusetouslulnug 1

u - - !
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m:éaiagm:x‘*‘}uﬁuﬁvumvﬁoﬁm‘ﬁ:ﬁu (Start Bit) gonluriaw. udrmumeiindays
(Tnudadin 0 sanludau) mmfu‘éati‘lumféeﬁmqﬂ(swp Bit) uwan TI a:té’mtﬁadﬁaga
AU 10 fin

mﬁnﬁ'auaw’}umn aa‘in'lumua"tymmﬂé‘uuam':mn 1 i 0 (vauuanvasiin
Fudn) ﬁmmam~nnmu'lﬂ'luauhvawauaﬁn 8 Dnflinde mﬂmnanaawn nelu
wamaunmwaﬂmm 8 nusa aana'lﬂm.tﬁmu

1. dnfl o (fmmya) ssgaifindlIufin RBS vas SCON

2. SBUF a:ﬁﬂmﬂnaﬂi’agm‘;’a 8 finiinan

3. uwWan Rl suda

ffindurmmussailusifivala

1. RI=0 uas

2. SM2 = 1 ua"ﬁmuammmmtﬂu 1 wianndinilefia sm2 = = 0

AMTAMMIMBRTILBAYBI INNA 1 |

Tuwaf 1 sspnlfiflwdaeiedemuen  larmusnriudetaysuuuaynmiluines 1
Totnuiad 1 szgaldbivinem wlnus 2 SeecInaadudludalui@ nmdminmeaiudo
SMOD
= 2 " "x Oscillator = mufasesidaisinad
32d  12d x[256d - (TH1)] ‘

f
buad

ufa smop a.z.ﬂuunmunnan'luﬁmam PCON &hsuilu 0 wia 1 Alatuiiu 0 suiln
anufiun® duilu 1 ﬂ'nnﬁa:mwmﬂuﬁmmﬁm‘lﬂnmqmum'lu -nmam PCON

flnwas 1 'lugnlﬁnu'lu'[ma 2 fdemuaasaiin

SMOD
f = 2 x ( timer 1 overflow frequency)
bued
32d

tifenlddanusninesam ﬂ'm.manmmﬂmaamaaaa‘lunﬂnaaﬁa 11.0592 1un

naudir sun@hdssmntdaTiuaaiiiy 9600 (3T mm*amﬁﬂmﬂaa'hﬂu TH1 fla

TH1 = 256d-2%x 11.0592 x 10 ©
32d 12 x 9600d

253.000d

OFDH
(armualyt sMOD lusumsiniln 0 amaft 2.11 ugmInTIiuRATTaLR LaAY

~ & -
Aananarassamuaafisiniusnnlaaes
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A |t ] A.
TN 2.11 arTnmadanlraamusauasiimuaG U

2¢

ACTUAL

BAUD RATE CRYTAL SMOD | TH1 RELOAD ERROR
FREQUENCY VALUE BAUD RATE

9600 12.000 MHz 1 -7(F9H) 8923 7%
2400 12.000 MHz 0 -13(F3H) 1202 0.16%
1200 12.000 Mhz 0 -26(E6H) 1202 0.16%
19200 | 11.059 Mhz 1 ~3(FDH) 19200 0
9600 11.059 Mhz 0 ~3(FDH) 9600 . 0
2400 11.059 Mhz 0 -12(F4H) 2400 | 0
1200 11.059 MHz 0 -24(E8H) 1200 0

0 P A W 2 o ¢ ¢ -
mm’muaml'mauuazm'ﬂnmuwamawmnamagnwunm 9 ﬂpd SCON

o a o
- {in SMO (iini 7) use fin sM1 (infi 6)
. :
umanfanlnsemahuwemaunmisriaiants 4 Taie lummesestispfantsd

Tawe 1 Seemanmmdaulisunsldait
MOV  SCON, #01X0000((B

- fin sm2 (finfl 5)
Infidudaiin 1 sslfrululnuelinamaninainds (Mutiprocessor) wnis  nals

¢
i

- Wenfingl 7 uas infl 6 184 012, X - d1 ‘0’ wha
‘1 fila

awlnua 1 dniumsdadelunaasamaad Solitniu ‘0’ feummidoulbunuldes

&
W

MOV  SCON,£XX0X0XB  ; Waniind! 5 1ilu 0%, X - 1 ‘0’ wda 1° Ale

- fm REN (Bnfl 4)
wudedu 41° mnofls MCS51 smnTniiiays sanwamannsule

trunfohidy 0’ vanufly MCS51 lisnanmaiudays nawamaunsuli

amvrodswdullsunsuld 2 wuy fe
SETB REN

MOV

; inuaaiasa (A38AT equate WUMKITEY REN fau)
SCON,#0X100XB  ; lurfuaauasa (Wsinfindl 4w ‘17), X fién ‘0’ whe

‘1" file

- fin TB8 (finfl 3) slfrmlumstadetaualnue 2 uss Tnua 3
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a A - L4 3 4
- fin RBS8 (Infl 2) slfrmlunnsfiadedoualnum 2 uas Taua B

- fn T Bnft 1) 'a"t%mﬁannﬁmmfaua dvoanlvuaudr  Wlailiumauaneh
UWinafusIm iy mmﬂnmmmnmwauaaan\ﬂuaaﬂn-mfnnaaﬂnuwa'maunm
Thunnesdaserisauit  wamaynmwionielil (%qnﬁaanqaamwmanmummaan‘lﬂ
wiady) hivfisefeysdaly suufideimsdiioya sensnuanfnuaiee? Tuunmusailuas
i |
WAIT:  INBTIWAIT  ; @3sd8u TI sundisde

CLR T ;nfas Tl !

MOV A,SBUF ;8 mwalanwisnn SBUF

- in Rl (Dnfl 0) ezt&'smﬁatﬁvgx&mﬁwﬁbgaué"x whaunugarinivinef veams
Mﬂgatﬁu{aﬂﬁmm‘{qznﬂaaau'[awaﬂﬁu'ﬁn‘*}a‘[ﬂmmulvﬁﬁamzﬁm%ai’wﬁﬁ'la" i)
mavlﬁm%é’aanﬁui’ayaﬂnqﬂnﬂiﬁ'viaagiﬁ'uwa%nagnm ww mailuda Mlibunsussioam
nswviafin RI 1de ué"amé‘u%ﬁ'vufﬂmnmw‘:’amf«éﬂuiagamﬂn SBUF ssfi

WAIT: JINBRIWAIT  ; @7888U Rl suninenda ;

CLRRI ; indefn RI
MOV A,SBUF  ; 8Tu@1anwsen SBUF

“w & w as » > ' -~ . w > M
swn ssdhdamnsliwaimasnsy mmmua:m*naga’lﬂ uasiemnlnua 1
' Y
(MesfiMnuadTras SCON 1nAdN

4 -

SMO SM1 SM2 REN TB8 RB8 TI AI
0 1 0 1 0 0 1 0

sunradswinlysunsulasal ‘
MOV  SCON,#010100108

[
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2.8 Adnoalugianu

Wi -

ﬂqqﬁ‘um‘s&aa’nﬂuulﬁ%naa'[ugla-ﬁ'umnﬁu mﬂ:-::uuﬁ%aaa’[ugmifuﬁm’]mﬁaﬁa
guszdnangnas asnefmmiawimednaatianmelinduadlafiatnmat b
fununTtagnag uanmm‘fﬁ%aaaTugxafuiammm1ﬁ§awﬁaﬁaéﬁaﬁugtaf’u (Hoan
wiauusnaa amufiewsialiéne mﬂugtanﬁ'}m&miﬂmﬁ%nam‘f finlemaneiieanin
Tufitl mwﬁnmmﬂﬁﬂmﬂumanﬁiﬂmﬁ%aaalﬂguuuﬂamma amilfl ussWsvaIFIwn
-nM 2.13 uaﬂnﬂnawaamnaﬂumaw 356 qﬂﬂummm'zmsh}m: rntasiass
(communication  channel) 'ﬁﬂﬂumm.ﬂmmauauaa‘lun mnmﬂﬂufﬂnaﬁuu Ritale
Fuilwtasnuflinuuay (bandpass channel) 'lu;sﬂn 2.13 (n) atytmmawaa 1use O
wslnirwimmasiaw  Willdmeed  fla ifleussla  pinfufileneudinindile wieanda
(mark)  szumusrluwd -1 ussiadlawlasus (space) wsumwstluud c0- d3waa
Tugeduilifunh uomiBendWifa (ampltude shit keying Wia ASK ) @i 2.13 (1)
uaanﬂaﬁummvﬁ'm’iuﬁvlﬁﬁ'a ( froquency shift keying Wia FSK ): Aflnmuasuudag
mﬂuﬂmaamwmaﬂq sasnufimusonuitees 1 usz 0 ammmmfnﬁﬂﬂﬂuﬁm
AWUNMUNGS 1 ua:mymmmﬂanﬂm’mﬂm PUNUTIARS O snu-an 2.13 (A) uamy
gﬂnﬁwamﬂa“ﬁﬂﬁﬁq (phase shift keying w3a PSK ) nﬁnmﬂauutﬂqmaqmwm’mam
e fla 0 aim uss 180 sy mwNAAIREs 1 ust 0 EEWASiriediFunt
souWs Wama(2 PSK)  iMadunailunsdlrasewioma ussiioma suwisassawifien
nafhaua ua:gﬂnéuﬁgnfugmnué’wmﬁ%naahgm%’u m 3 %%ﬁshwimﬁq‘mnnm

Tl mq:ﬁnmﬁé‘nﬂﬂumuﬂmmaamuﬁﬁnaaTuglaﬁ'u w3 uulusasAiiidos
TUNM ﬁé‘nﬂ’nummmmmﬁ‘iaaaTugmi%’uﬁ’m:i’alugﬂmm wiavurdaga amuflenane o
Wifaemutilsietu imesdniedaanmanafunfondsy  (optimim  fiter ) Suiilu
wiasmaserufunuudie (matched filter ) viainfasiuuuunashams (cf:orrelaﬂon recelver )

m-z‘ﬂumsﬂngmn Wwamn aWisan uasilaqe !

. !
e NN AL
(n) uBunByRIMABe :[\ \/—\/:, //\\/'), \j \]f
b ! i

St N oy

T—>
-t
i
o
S~
i/,)
D

(1) Whmuiinibs L
'» \

ﬂ} } j\ l‘fq

’q :
HUSIANYANEE
\MAN

(n) REMABS L\—&—'—/Q\_/‘_' ,-\../r.\ [/,\ /\
‘ o '

_..___..,......__.-sll\....__. o
T

‘ An "‘ J Vv
31Jﬁ 2.13 gﬂﬂawzsmmmadugxamv‘ﬂ'z'r'lun'nawagaium‘%'
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2.8.1 alaAa (ASK)

2.8.1.1 MTNANYUIRBIENA (ASK signalling )

[

[ P -~ Y < Ju 1] <
fygnouaiema (ASK) usgygudiaaalugiatifidunurien wuudinaalugiam

d [ -~ a < - & 1 -
tu  lasduwennovaweuBeelugietn  Sygnouaemai neidsggnoanianie

Fygnontle  srmdygnoNed nmilfggamladasygradaelisdygnm %aﬁgﬂné'u

o !

At !
{
S1(t) = A cos wet fmiuaggnanie |
s2() = 0 S R TR0 11 G (2.1)
{
o . ‘e oy lJ ol e of| L 3
Fygnoaniaslisuiudaniuisdiniomeualy anailunwadiitnuiaiasnes

amuflds uﬁaxﬂuﬁaéﬂ%’agﬂha ( shaped pukse ) filasqygnounaiama) enslmllusanno
vy aa o< ’ Ky -~ 4 '

Inasr wialdidusgygnodisealugiatuuundng ligaminnudlupasds (bit rate ) §

- ¢ ¥ A a [

dyqnansiemn iasenusasfemmsgmunulaofusmunanindon '-Jrhatytmmﬂu

[A cos wet + n()  damiudygamutia |
Vi) = 3 l

l n(t) SN ILTUYTRRU S (2.2)

2.8.2 r'nm.ﬁumﬁﬂuwnuﬁﬁnaafagtaﬁ'u !

lumnﬁumﬁuu’zé'nnﬂnmmman:uuﬁﬁnaa'[ugmfu iImRaReTIIuuing e
ﬁﬁﬂdﬂ‘ﬂd 1
1. wouaad (bandwidth)
2. wiauusIaf enufianaa (probability of error ) !
uiluadifd  sumifemaniiseslugietu lelfmudi  emdilfoidat
wannidamiterisudie 1t demanuhlunmdidoys e enuendes vasgunTal
lunmlf uarmeteusmeinmn  audiuldvasgunmalfesiedetimguaiday  afidwm
i (immunity) ‘nan:uuﬁ%aaaTugtaﬁﬁﬁdatﬁummuua:ﬂ'nur‘a‘mf[mwaqﬁms‘fagqnm
( channel impaimmint) ttw Auliifhudaudu murauns (phase jtter ) RUER (fading)
ussANnusfisTTwea Nl (frequency stabiity ) !
ﬁ’ax‘:’amém‘fﬁmquéﬂﬁtyéamﬁanéa-::uua‘qaaahgm‘}‘umn ww  dhreassanm
(channel) tﬁmﬂaéqagmua funifensednfyafisnn  adlddweeuusindfnnufia
wamunninmiianssiaysiisdygaaulafiiuniaviaaa mﬁ:’luunwﬁtﬁmﬂago
Fugnmsndilafiiwidmiviionn watouly mlifAesrufanaiaetn dudu  Tunsdd

é
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;l
fifadnamesiuidmasdygn (power limitation) 1w MaTudEygnEe oy a1
wonldinlpfiind inmzuuuladiwilimhamasdygamesnuuuedlafiiuwifsenns
dnazimwiauuddaufewaain i ;
AuRaIMIunUATINel (bandwidth requirement) dugNTHBIONA AWBMA  UAI
ema  ssfinmudssmmrufitina 2 Lﬁwaaﬁwﬂﬂﬂux%lumﬁﬁ?ga(data rated )
fyanoueWiamadasnTuauauilinanit 2 vimasaamarhlundsioys dusynam
Mnaavidufiteylfismnnidhuousaunmafiuay (namowband)ii #asmaunuaTud
agmwin 2-3 vhvesdamamuTilumdedays antuddasnmienlituudineslugiedi
umanifodnamedmununinad (bandwidth timitation) Alimmadantulnewiasa

29 739TDasdaiainey
|

sunmitarlant glfiauiuiudeddefunallumaioulivaitann - wie
arawedmiowioldruumtermeriewlild fmsunsipllmifsmaosieflfita
ﬂﬁu;sﬂ'l'nﬁmshff iu wymesdaiainafuuuilounsy (feedback osclllato}) 2v7 RC ua:
2v7 Lo aruiifkdeddusudaraufidsfinnutifioiian ( VHF)

2.9.1 NvvasdasiaalounsuuunuIn

amilawnsuuuunn (positive feedback) tﬂuv‘fupwmwmaw&mmmaf Taumly

L d . A b ¥ bt J

ﬁhmuag UM 2.14 usesneTusnouunilawnay (feedback amplifier ) hnuldraussunits

v : e -~ » . » X

surmahiesridmmilaunduuunnaussmeaduesuianafl (oscifator circutt ) Tu

v W o 8w "2 v e i -

i dswhsrnnihliifiemsestaienldun  sxdnlidenmanslugifounst  suann
' ad A . d v

a1 1 dsiRen 90 & (phase shit) luglifissdaailunengahs 2 mfuw wia

v & ) R v
360 s sfanfistnluiiaufvain Sweohlwifentasadaianls !

snTToenalugy (loop gain ) = laH |6 cveseneens(2.3)
§

fMUA n =0,1,2,3,...0 = n360 aem uaz |GH | > 1

wervnlaom gl ezﬂtﬂmm&’tyty’mumﬁvgnmei’wnﬁ'vﬁ%y?pwmﬁuwn 180
23a1 uaslidervonainandn 1 suu@li g mugﬂﬁ 2.14 fanmwswpeTuss H flons
Jounauwaag fatu 5mﬂmmu-nanqwmu'lu§uff ﬁanagnwac G U’ H uasmny
IWIMURYBNINT (overrall gain ) Aflnailewndude |

AV=E G/(1=GH) oo ! (2.4)
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Vi : -G : . NO

w

p—————

o -~
f 2.14 vseadaiainaTlsnsilannduuuLuan
i

mualv
AV = MITIBITIMURYBINGT ’
G = SWMTILIWNRT
H = swummsigrasnistlawasy
GH = myyeuvasgyl !

infidmuenmual  dhinauwind (complex ) Gnutha |t uss e
( magnitude and phase angle ) TwaL Y |

anufivesceadsiaiaatil anfmuelandudnenas H fainliwmudowly 180
awn mmienmyssasfilnamnafisandandiuaruianed Lﬁaf'lﬁiﬁmvla%ﬂ 180
s Aamufidsriu uasaudite ﬂ'nuﬂ-namatﬁmLama{ﬁm'hﬂﬁ'?amaa%ammafuﬁa
asmuiu 3 tiafa .

1. nemastamealy LC !

2. uveesdaiswaifily RC

3. nNvmasdaiaaaiily founiin (crystal)

—— g i

2.9.2 vieaadalawmaduuua ey
L

[ & val o .« W v
wNAUnRENITTILLR agfinesTan LC Afmmuidnasdsmiudiviees aesdoundu
. -l - o
(inductive feedback) unufisailunassrininafuuuuen s1n7 C1 uas [1 thenauiwduiess
“ e al a . o
W Amuiddygnainnnees L1 fiee G ﬁmmi’lunmﬁuLmauaamqﬂmm' L2 lwaesT fle

RF 190 (choke ) snufilfyanm G sseesdfunmndlasd c4 Hwpnawieahdieetar
i

v
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WALy RC dmiulaswrsssyanmluds

+28V o Q1 c J "
2, 3 139 Vg
ag Commamh i T
v STy A .
i N 10411 ’ 5 !
C2 S Re 1V l i
> — Lo ! .
S - :
~ T =Ce ;Re ! |G L2
\/ ; : —__T_[W\f\_i-'
1] n' :, | 5
= L i NG vpev
- ———)
— {ounay 8 i

A '
UM 2.15 weeasdaniaauuumimad |



36

2.9.3 mInauaresNyInuilassd (
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Flowchart of Key Transmitter ,
( START ) '
| .

System Initialize ‘

Key Pressing ¢

Key Data

Async. Send

Get Pressing Key Data i

l |

Set Ready Key Flag

[ Return to Main )

o .
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3.1.4 muiektasvITAIasds

- LED
L ¥
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dasyey L1
= c1 T
[ 30pF s !
R1
S6X Q1
INPUT 64— BF199 )

3ﬂﬂ 3.6 NINMIR i

dmiundosdatnaudan Q1 ,ve1, L1, L2, C3 usr RFC Tay C1 vrmirdhilu
Aatidalisriufiaenal vor, L1, L2 mradufieradl  udadiesnema RFC
srmiflusnmeirvsenssasdaseefosnsinaaseIl  dmi L1 uas L2 (duéd
milsnifledusnsmmasussre s sRand

wriinmsulsifugufdusiamenins q:gndat{ﬂaq;maa%mama‘f LB
sonemdluiusesiy  snuafufiseent wlmnaumstaysvinvulasganams

maf ua:ﬂﬁumnﬁﬁaﬂuﬂgdmhu UHF thuinni 300 MHz
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3.2 mau
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000F D2B5
0011 DOEO
0013 32
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0018 120081
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001F c291
0021 €292
0023 75A881
0026 758920
0029 759852
002C 758DF4
002F C289
0031 D28E
0033 753100
0036 753200
0039 120055

003C 30D5fFD
003F E530
0041 F531
0043 12004D
0046 120055
0049 c2p5
004B BOEF
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46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

;Description: PC Keyboard Transmittér
sHardware: MCS-51 uController
H and Interface Board
;Assembler: SXA51 on MS-DOS 6.20 {
;File Name: KeySend.Asm
Fom e Variable Setting -----
Baud EQU OF4H ;2400 Baud Rate
JTmeommmee- Port Setting -------- v
sin BIT  P1.0 ;Serial In
Sck BIT P1.1 ;Shift Clock
Leck BIT P1.2 ;Latch Data
KeyClr BIT P3.5 ;KeyBoard Clear
ARt R R LS LTS Internal RAM --------
ORG 30H
DataBuf: DS 1 ;Key Data Buffer
DispBuf: DS 2 ;Display Buffer
Ha e R Reset System --------
ORG  0OOOH '
LJMP  SFRInit
Pl iy 7 el € Key Interrupt -------
KeyInt: PUSH ACC ;Save Register
MoV DPTR,#8000H ;Key Port
MOVX  A,3DPTR ;Get Key Data
Mov DataBuf,A
SETB  FO iSet Key Flag
CLR KeyClr ;Clear Xey Flag
SETB  KeyClr
POP ACC
RETI
Juemmm———- SFR Initial -~------.
SFRInit: CLR KeyClr ;Keyboard Clear
Mov R6,#10
CALL  DelayxM ;Reset Delay
SETB  KeyClr
CLR  FO ;Clear Key Flag
CLR Sck ;I1dle s-Display
CLR Lck
Mov 1E,#100000018
Mov TMOD, #001000008
Mov SCON, #010100108
MoV TH1,#Baud ;Baud Setting
CLR TCON.1 ;Falling Edge Int#0
SETB  TCON.6 ;Start Timer1

Mov DispBuf+0, #0
Mov DispBuf+1,#0
CALL  SDisp

KeyWait: JNB FO,KeyWait
MoV A,DataBuf
MOV DispBuf,A

CALL  ASend
CALL  SDisp
ClR  FO

SIMP  KeyMWait

iClear §-Display

;Get Key Data

;Send Key Data
;Display Key Data



009A
009C
009E
00AO
00A2
00A4
00A6
00A8
00AA
00AC
00AD
00AE
0080
0082
0084
0086
0087
0089
0088
008D
00BF
ooc1
00c3
00c5

00cé
oocs
00CA

oocs
00CE
00D0

00D1
0003
00D4
00D5
0007

0000=

COED
cooo
€001
€002
c291
€292
7832
7902
7A08
E6

33

9290
D291
€291
DAF7

D9F1
D292
€292
D002
D001
D000
DOEO
22

7F32
DFFE
22

120001
DEFB
22

TFES
00
00
DFFC
22

100
101
102
103
104
105
106
107
108
109
110
1M1
112
113
114
15
116
117
118
19
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141

SDispi:

SDisp2:

,‘ ----------
DelayiM:
Delay1M1:

Serial Display -------

PUSH
PUSH
PUSH
PUSH
CLR
CLR
MOV
MoV
MOV
MOV
RLC
MOV
SETB
CLR
DJNZ
DEC
DJNZ
SETB
CLR
POP
POP
POP
POP
RET

ACC

00H

01H

02H

Sck

Lck

RO, #DispBuf+1
R1,#2
R2,#8
A,aR0

A

sin,C
Sck

Sck
R2,8Disp2
RO
R1,SDisp1
Lck

Lck

021

01H

O0H

ACC

1uSec.Delay ----------

MoV
DJNZ
RET

R7,#50
R7,%

XmSec.Delay =-<-=--=---

CALL DelaylM

DJNZ  R6,DelayxM

RET

imSec.Delay ----------
MOV R7,#229

NOP

NoP

DJNZ R7,DelayiMit

RET

END

;1dle State

;No.Byte
;No.Bit
;Display Data

;Clock Active

;Latch Active

;Delay 1usec.

;Delay XmSec.

;Delay imSec.



00F4=

0090=
0091=
0092=
0084=
0081=

0030
0030
0031

0000
0000
0002
0005
0007
0009
0008
000D
0010
0013
0016
0019
001c
G01E

0023
0023
0025
0027
0029
0028
0020
002F

0030
0033
0036
0039
0038
003E
0040
0042
0044
0047
004A
004D

TEOA
1200CB
C2B4
c2B1
€291
€292
75A890
758810
758920
759852
758DF4
D28E
8010

€298
COED
£599
F530
D205
DOED
32

753100
753200
12009A
Cc205
30D5FD
E530
F531
4400
85D0D5
12009A
12004F
80EA

—_ -
- O 0 00NN PN e

VI VLU U UTULULUL UL UL D 8 B 8 D D W W W W W W WRNDRNDRNDNRNNRNRD= = 2 20 oo
OO NV DWN=OVONONUNH™UWRN=2O0VONOGT SHWNN—=O00VONNVTAREWN-SOWVENOGVSWN

;Description:

PC Keyboard Receiver

;Hardware: MCS-51 uController
; and Interface Board
;Assembler: SXA51 on MS-DOS 6.20
;File Name: KeyRecv.Asm
gommoemeses Variable Setting -----
Baud EQU  OF4H ;2400 Bald Rate
juemmmeeen- Port Setting ---------
Sin BIT P1.0 ;Serial In
sck BIT  P1.1 ;shift  Clock
Leck BIT P1.2 ;Latch Data
KbClk BIT P3.4 ;Keyboard Clock
KbDat BIT P3.1 :Keyboard Data
HALELIETES Internal RAM ---------
ORG 30H
DataBuf: DS 1 ;Key Data Buffer
DispBuf: DS 2 :Display Buffer
Higae gty Reset System ------ p
ORG  000OH —
MoV R6,#10
CALL  DelayxM ;Reset Delay
CLR KbClk ;1dle Keyboard
CLR KbDat
CLR Sck ;I1dle S-Display
CLR Lek
MoV 1E,#100100008
MOV IP,#00010000B
MoV TMOD, #001000008
Mov SCON, #01010010B
MoV TH1,#Baud ;Baud Setting
SETB  TCON.6 ;Start Timer1
SJMP  Main .
At kot 73] Key Interrupt --------
ORG 0023H ;Receive Ipterrupt
Keylnt: CLR RI ;Clear RxD Flag
PUSH  ACC ;Save Register
MOV A,SBUF ;Get Key Pata
MoV DataBuf,A
SETB  FO ;Set Key Flag
pPOP ACC
RET1
Main: MoV DispBuf+0,#0
MOV  DispBuf+1,#0
CALL  SDisp ;Clear S-Display
Maini: CLR FO ;Clear Key Flag
KeyWait: JNB FO,KeyWait
MOV A,DataBuf ;Get Key Data
MoV DispBuf,A
ORL A, #00H
MOV FO,PSW.0 ;Save Parity Flag
CALL  SDisp
CALL  ASend ;Send Key bata
SUMP  Main1



004D 3099FD
0050 C299
0052 F599
0054 22

0055 COEQ
0057 c000
0059 €001
0058 €002
005D €291
005F C292
0061 7832
0063 7902
0065 7A08
0067 E6

0068 33

0069 9290
0068 D291
006D €291
006F DAF7
0071 18

0072 D9F1
0074 D292
0076 €292
0078 D002
007A DOO1
007¢ DOOO
007E DOEO
0080 22

0081 120087
0084 DEFB
0086 22

0087 7FES
0089 00
008A 00
0088 DFFC
008D 22
0000=

62
63
64
65
66
67
68
69
70
7
72

74
s
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
N
92
93
94
95
96
97
98

100
101
102
103
104
105

SDisp1:

Shisp2:

DelayiM:
Delay1Mi:

ASync.Send -----------

JNB
CLR
MoV
RET

Serial
PUSH
PUSH
PUSH
PUSH
CLR
CLR
Mov
MoV
MOV
MoV
RLC
MOV
SETB
CLR
DJNZ
DEC
DJNZ
SETB
CLR
POP
POP
POP
pPOP
RET

1,8
T
SBUF ,A

Disptay -------
ACC

00H

018

02H

Sck

Lck

RO, #DispBuf+1
R1,#2
R2,#8
A,aRO

A

Sin,C

Sck

Sck
R2,SDisp2
RO
R1,SDispl
Lek

Lck

02H

018

00H

ACC

XmSec.Delay ----------

CALL DelayiM

DJNZ  R6,DelayxM

RET

imSec.Delay ----------
MoV R7,#229

NOP

NOP

DJINZ R7,DelayiMt

RET

END

;Tx Buffer Empty?

‘;Clear Tx Flag

;Data to Tx Buffer

;1dle State

;No.Byte
;No.Bit
;Display Data

;Clock Aétive

;Latch Active

;Delay XmSec.

;Delay 1mSec.
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AUGUST 1988

PRELMINARY

DATA SHEET 80C51-L/ 80C31-L

CMOS SINGLE-CHIP 8 BIT 3V-MICROCONTROLLER

* 80C51-L~ CMOS SINGLE-SHIP 8-BIT MICROCONTROLLER with factory mask-programmable ROM
* 80C31-L- CMOS SINGLE-CHIP 8-BIT CONTROL-ORIENTED CPU with RAM and 1/0
* 80C51-L/C31-L: 0 TO & MHz,VCC=27VTO 6V

FEATURES
¢ POWER CONTROLMODES ¢ BOOLEAN PROCESSOR
¢ 128 x 8 BIT RAM * 5 INTERRUPT SOURCES
» 32 PROGRAMMABLE 170 LINES * PROGRAMMABLE SERIAL PORT
* TWO 16-BIT TIMER/COUNTERS * 64K DATA MEMORY SPACE
* 54K PROGRAM MEMORY SPACE * TEMPERATURE RANGE: 0 TO 70°C
* FULLY STATIC DESIGN
*» HIGH PERFORMANCE SAJI VI CMOS
PROCESS
DESCRIPTION .
3 MrS's 80C51 ana §CC31 are nign
”:;“'“ A cefformance CMQOS versions of
-------------- TS T T TITIT T e e e he 8051/3031 NMOS single ¢
= T Em 3 bituC anais manuiacturegusing a
=4, ST TR seff-alignea siicon gate CMOS
= \u . = i srocess (SAJIVH.
¥ I am LPAIL) L5 J ; The fully static design of the MHS
. UV eERED ) BT - ’v——--,l , 30C51/80C31 allows o reauce
T 75 g 7 | . system power consumption by
; PR | S 94 L “ aringing the clock frequency down
: ﬁ r& ]] i iz H ,; ! 10 any value, even OC, without loss
Ly Dl i = = ROV 7 4
LTI d A ' The 80CS1 retains all the features
itngokren] | e | o : o of the B051: 4K bytes of ROM:
: § T omrmrren|i n . 128 bytes of RAM: 32 O lines: wo
: Ll:-ﬁYC’J S ——— i6 bit timers; a S-source 2-level
- — " MI i ncrenanm i [ . interruptstructure: afuil duplex serial
I moee 1) ——— & ' pom and on-cip oscillator and
. —— e 2208 i == < , Clock crcuits.
e TE L oo =
Ty w0 E:“ z 2 < ! , ¢+ In addition. the 80CS1 has two
[ 2z °°""°‘ﬁ§‘ - : round Bl i software-selectable modes of
! LI ol S ¥ sy -4 -feduced activity for further reduction
‘ I = - in power cansumption. in the idie
e o ; F ¢ Mode the CPU is frozen while the
T e —e— { RAM, the timers, the serial port. and
Nagmd ryyyirTs ‘“J>'—-,—-T,-} ' ;he intenu;:the system comimh:j; ‘o
T e 13482000 unction. In the Power Down Mode
HCH trrveres Tt the RAM is saved and all other
AP functions are inoperative.

Fgure 1. Block Diagram

STToUST™

»

The 80C31 is identicat to the 8QCS1
axcept that it has no on-chio ROM.

=2 MHS



80CS1-L./80C31-L

Figure 2. Configurations
INDEX ~ - 3 -
PO T \__/ S0hVCC CORNER sz 2 ez
EE 3 fo. aninininirg g
P13 g 4 7 i Pos
P14 45 36 .
P15 46 3s
P16 47 34 ras
2.7 = 3 ® 33 oy
asTde 3 32 i
P3.0/RXD 410 =z 31 30C31LU80CSIL =
23.1/TXD gt g 30 . v
232/NTO 412 § 29
23.3/INT! ] 13 F 28 ALE
P340 J 14 27 psme.
P3SML 4 15 26 .
PIEMWR J 16 25 2z
23.7/RD d 17 24 28
XTAL2 J 18 23 .
KBLYaf19 22 A (e S N\ N e
¥SS 420 21 g P20 Pz e e )
Pin 333 %2 E 3§ RS
Diagrams are for pin reference only. Yl G Pad
Package sizes are not to scale.
{DLE AND POWER DOWN PCON: ~ower Control Register
OPERATION iMSB) {LSB)
Figure 3 shows the internallale and Power Down ciock sMool - | x| - |aGFi lGro| 70 | :DL]

configuration. As illustrated. Power Down cperation
stoos the oscillator. Idle mode operation allows the
interrupt, sefial port, and timer blocks to continue to
function while the clock to the CPU is gated oif

These special modes are activated by software via the

Soecial Function Register, ts hardware aadress is 87H.

PCON is not bit addressable.

=

XTALY

— NTERRUPT,
i o SERAL PORT
— Sen MER BLOCKS

Figure 3. Idle and Power Down Hardware

Symbol Position Name and Function

SMOD PCON.7 Double Baud rate bit When set :
{0 a 1, the baud rate is doubled
when the senal port is being
used in either modes 1,2 or 3.

- JCCON.8 (Reserved)
- PCON.5 (Reserved)
- PCGN.4 (Reserved)
GFi  PCON.3 Generat-purpose fiag bit.
GF0  PCOMN.2 General-purpose flag bit.

PO PCCN.1 Power Down bit. Setting this
bit activates power down
operation.

DL PCCN.O Ide mode bit.Setting this bit
activates idle mode operation.

if 1's are written to PD and IDL at the same time.
PD rakes precedence. The reset value of PCON is
{OXXX0000).




80CS51-1./80C31-L.

Table 1. Status of the external pins during idle and Power Down modes

Mode Program Memory ALE PSEN PORTO |, PORTY i PORT2 | mj’
Idie intemal 1 1 Port Data Port Data Port Data Port Data
idle External i 1 Floating |. PortData | ..Address Port.Data

m%‘ ntemal 0 0 PotData | PortData | PortData | PortData

m Extermal ) 3 Floating | PortData | PomData | PortData

]
IDLE MODE STOP CLOCK MODE

The instruction that sets PCON.O is the fast instructicn
axecuted before the !die mode 1s activated. Once in
the Idle moge the CPU siatus is creserved in 1ts
antirety: the Stack Painter, Program Counter, Frogram
Status Word, Accumulaicr, RAM, and all ctnerregisters
maintain their data curing idle. iable 1 descnbes hs
status of the external cins qunng ldle moge.

There are two ways 0 terminate the idle moce.

Activation of any enabled interrupt will cause PCCON.Q

to be cleared by harcware, terminating idle mece.

The interrupt is serviced, and following RETI, the next
instruction to be executed will be the one following
theinstruction that wrote a 1 to PCCN.O.

The flag bits GFO and GF1 may be used to determing
whether the interruct 'vas recenved during normat
axecution or guring :he !dle moge. For 2xamole, ne
nsgruction that writes 0 PCCN.0 can aiso set orciear
sne orboth flag oits.'Ahen Icle meae 1s terminatec &
2n enabled interrupt, the service routine can examina
ne status of the flag oits.

The second way of tefrinating the idle moce s with 2
hardware reset. Since the osaillator is sill running, ine
hardware reset needs to be acive for cnly 2 machine
cycles (24 oscillator cenods) to complete the reset
operation.

POWER DOWN MODE

The instruction that sets PCON.1 is the last executed
priorto entefing power down.Once in cowerdown. the
oscillatoris stopped. The contents of the oncrip RAM
and the Special Function Register 1s saved during
powerdown mode. A hardware reset is the only way of
axiting the power cown mode. The pargware reset
initiates the Special Function Reqister (see 7able 1).

In the Power Down mode. VCC may pe lowered to
minimize circuit power consumption. Care must be
taken to ensure the voitage is not reduced until the
power down mode is entered, and that the voitage is
restored before the hardware reset is applied which
frees the oscillator. Reset should not be released unal
the oscillator has restarted and stabilized.

iable 1describes the status ofthe extemal gins whifen
the power down mode. it should be noted that if the
oower down mode 1S sctvated wanile n external
srogram memory, the port data that :s neid n the
Soecial Function Register P2 is restored to Port 2. fthe
Jdatais a 1. the cort cin 1s neld hign qunng the cower
down mode by the suong putluo, T1. shown n fgure 4.

Dueto static design.the MHS 80C31/C51clock soeea
can pe reduced untit 0 MHz without any cara loss in
memory or registers. This mode allows sieo by sten
ullizaton, and permits i0 reguce system oower
consumption by oringing the clock frequency down (o
any value. At 0 MHz, the cower consumoion 1s e
3ame as in the Power Down Mode.

80C511/0 PORTS

he /O port drive of the 80C351 is similar to the 3051,
The I¥O buiters for Fents 1.2,ana 3 are imolementad 2s
shown in figure 2.

‘¥hen the ccrt latch contains a 0, all FETS in figure 4
are cifwnile the nFETis turned on.When the portlatch
makes a 0-t0-1transition, the nFET turns off. The sireng
culluo SFET. T1, :ums 2n for two oscillator penioas.
culing the dutcut hign very rapaly.As the cutoutlines
srawn nign. 2FET T3 s sn througn the inverter 1o
SUCCly ne ;CH 3Curce current. This mnverter ana 73
‘orm 2 lateh “#nicn holds ine 1 ana is suoported by T2.
‘When Pont 2 is usea as an address port, for access o
sxternat program cf gata memory, any aadress ort
hat contains a 1 will have mis strong putlup tureg cn
‘or the enoré duraton of the external memory access.

When an I/Q pin on Ports 1, 2. or 3 is used as an inout,
the usershould be aware that the extemnal circuit must
sink cument dunng the logical 1-to-0 transition.
The maximum sink current is soecified as (TL under
the D.C.Spécifications. When the incut goes below
approx:imately 2V.T3 tums offto save ICC current. Note.
when rewrming (o a logical 1. 72 is the only internal
oulluc that !s ¢n. This wiil resutt in a siow nise time «f
e user's crcuit cees net force the input fine hign.

120
R
' SO

; pr e —-—Q—l
WAD

mn:)—"
! _Fig.4.1/0 Butfers in the 80CS1 (Ports 1,2,3) |

== VHS




80CS51 PIN DESCRIPTIONS
vss
Circuit grouna patential

Vee
Suoply voitage dunng normai, icle, and Power Down
operation.

Port 0

Port O is an 8-bit open crain ti-directionai I/C oort.

Port 0 pins thathave t'swrttentc themfloat.znamnthart
state can be used as high-moegance inputs.

Poct O :s also the mutticlexeg 'cw-order 2deress ana
data bus curing accesses 0 exiernal Precgram ana
Data Memory.In this applicztion it uses sircng internal
ouiiups wh2n emitting i's. 2ot 9 2150 Suiputs he
€oC2 Dytas dunng pregram venfica

Sqernal puiluos  afe requred  Junng  Srogram
venficaion. Port 0 can sink £:gnt LS TTLnputs.
Port 1

Port 1is an 8-bit bi-directicnai /C sort with internal
puiiups. POt | giNg that nave 1’5 waiten [0 them are

puied high by the mnternal puilucs.ana:nthat siata can
De usea as INouls. As NCULS. 2or 1 oins hal are

axtarnally beng puded low wmi scurce current (ML,

20 the cata sheet) cecause of :ne nternal cutiucs.

Pon 1 alsorecenves the low-order 2Carass 2viss cunng
cregram venfication. .0 the 3CC3i P2x * Zan sink/
source three LS TTL :nputs. < 720 orve CUICS nous
NINOUL 2XTernal culiuos.

Port2

Port 2 is an 3-bit bi-directionat +'0 Son Wt internal
puilups. Port 2 pins that have !'s wntten ic :em are
ouided high by ihe internal puilucs.ana inthat state can
e used as nputs. As nouts, Port 2 pins hat are
axternally bemng puiled low wiil source current (lIL. on
the qata sheet) becayse of the :nternal ouitugs. Port 2
emuts the high-order aaaress cyie aunngfatcnes from
axternal Program Memory 2ng cunng 2ccasses (o
axternal Data Memory that cse 18-tit acdresses
(MOVX @ DPTR). in this appucaucn, it uses strong
ntemal oullups when emitting 1°5. Duning 2ccesses to
axtarnal Data Memory that cses 8-oit accoresses
{MOVX @ Ri), Port 2 emuts the contents o the F2
Special Function Regsster.

it aiso receves the tigh-order 2agress ots ana control
signals quring progam venficauon 0 e 30CSI.
Port 2 can sink/source three LS 77 Linouts. it can arive
CMOS inputs without externat culluos.

Port3

Port 3 is an 8-bit bi-directucnal /O comt with internal
puiluos. Port 3 pins that nave i's wniten o hem are
oulieghigh by the internalcunucs.anan mat statecan

e used as MNPuUts. AS :NCULS. ~o 3 cins hat are
axtemalty caing puilea low wil scurce CJrram (iL.on
Ne cara sneet) cecausea ¢f ne SuaUcs. 1 2:SC serves

ne funNcuons Crvarous scecat 1sarues oiine MCS-31
Famuly, as listea betow.

uon in e 50C51

80C51-L./80C31-1.

m-d

Port Pin Alternate Functionr
P30  RXD (serial input port)
P31 TXD (serial output port)
P3.2  INTO (extemal interrupt Q)
P33 INT1 (extemal interrupt 1)
P£3.4  TO (Mmer O extemal input)
P3.5  T1(Timer 1 external input)
P38 WR (extermal Data Memory write strobe)
P3.7 8D (extemal Data Memory read strape)

Port 3 can sink/source three LS TTLinputs. it can drive
MOS inputs without external putiuos.

RST

A hign 'evet on this for two machine cycles while the
Jscilator is running resets ihe device. An internal cull-
s0wn resisior petmits Pewer-On reset using only a
Zapeciicr connected toVCE.

ALE

Address Latch Enaole outout for tatching the iow byte
of the adaress auring accesses i external memory.
ALE is zaivatea as though for this purpose at a
canstant rate of 1/6 the osciliater frequency excent
Juring an external data memory access at which time
2ne ALE culse is skipped. ALE can sink/source 3 LS
TTL .neuts. it can anve CMOS inputs without an
2xternal cuiluo.

PSEN

Srogram 3icre Znaple cutput s e reaa sirobe 1o
sxternal ~rogream Memery, PSEN s aciivatea twice
2acn macnine ~/cle dunng istches from externat
Srogram *.!emcry. (However, wnen executing out of
2xternal Pregram Memory, two activations of PSEN are
skipped cunng =2ach access i0 extemal Data
Memory). PSEN is not activated during fetches from
nternal Program Memory. PSEN can sink/source 8 LS
TTL inguts. & can drive CMOS inputs without an
axiernal culiup.

EA

‘Nhen EAs neld high, the CPU execurtes out of internat
Program Memory (unless the Program Counter
2xceeds CFFFH). When €A is held low. the CPU
2xecutes cnty cut of external Program Memory.
ZA must ~ct be iloated.

XTALL

‘nput to the inverdng amplifier that forms the osciliator.
Receves ine =xternal oscillater signal when an
axtemal cscillator is used.

XTAL2
Cutput of the inverting amplifier that forms the
Jscillator. 2nd incut to the intemal clock generator
This pin sncuid be floatea wnen an extamal oscillatcr
3 useqa.

" B
= VHS:



CSCILLATOR CHARACTERISTICS

XTAL1and XTALZ arethe input and qutput respectively,
of an inverting amplifier which is configured foruse as
an on-chip oscillator, as shown in figure 5. Either a
quartz crystal or ceramic resonator may be usead.

To drive the device from an external clock source,
XTAL1 should be driven wnile XTAL2 is ieit

80CS51-L/80C31-L

unconnected as shown in figure 6. There are no
requirements on the duty cycle of the external clock
signal,since theinputto the intemal clocking circuitryis
througn a divide-by-two flio-flop, but munimum and
maximumhigh angd-low{imes specified ‘onthe Data
Sheet must te observed.

A " xTaz
]

T XTALY

w-ba-

|

.;|-T__.
2

Flgure 5. Crystal Oscillator

NC ———f XTAL2
SXTERANAL
gg?hl'_LATOR * XTAL1
| = e

Figure 6. External Drive Configuration

-3



ABSOLUTE MAXIMUM RATINGS®
Ambient Temperature Unaer Bias:
Commercial .................. 0°Cto70°C
Ingustrial ................. -40°Ct0 85°C
Storage femperature ............ -85 Cw+150°C
‘oltage onVCCOVSS .. veienninnnn. -DNo+7V
‘oltage on Any Pin toV SS..... -0.5V oV ~0.8V
Power Disstoation .........c.oiiii et we

- This value 1s based on the maxamum zllowacle die
:amperature and ‘he hermal resistance of "he
cackage.

80CS51-L/80C31-L

*NOTICE:

Stresses at orabove thase listed under “Absolute Maxi-

.

mum Raungs”™ may cause penmenent damage (o the

device. This is a stress rating only and functionial opera-

tion ofthe device atthese orany otherconditions above

those indicated in the operational sections of this spe-
cificanon is not implied. Exposure [0 absolute maxi-

mum rating conditions may affect device reliability.

DC CHARACTERISTICS
TA=-40°C 0 85°C: /Cc = 2.7V10 B /SS =V, =0 12 5 MHz
' Symbol Parameter t Min i Max | Unit ; TestConditions !
S input Low voitage . =05 i02veci v o
] i -0 .
ViH input High voltage co2vce !t egd
{Exceot XTALs ana RST) ' -09 , =05 | |
VMt ! input Hign /citage 10 ST ior Resat Tee b TV
; : . =05 | !
/IH2 | inout Hignoitage To XTAL 3.7VCe | ovee Yoo
TyPD | PowerDowr ioitageToVocnPDModel 20 ' 30 v oo
FVCL | Quiput Low voltage tPors 1,22 2.45 ¥ iCL=15mA(note )
VCL! | Cutcut Low\eitage Port 3, AL, 2SEN .25 | Vi CL=32mA (note D
TuCH T Outout g otage Pors ¢ 2.3 >Ver i / ‘CH=-10ua
v 24 y OH=-30uA
i i , YCC=V=10%
OH1 Outout Higr: Voltage (Port Oin Excernal © J.9VCC % IOH=-40uA
:n External Bus Mode), ALE, PSEN
. (BB V| IOH=~400uA
i i VCC=5Y+10%
i Logical 0 Inout Current Ports 1.2.3 ] -50 pA Vire=0.45V
il Input Leakage Current ! =10 uA 0.45 <Vin <VCCe
L Logical 1to O Transition Current i -300 uA Vin=2.0V
: (Ports 1.2.3 ; i i
ICCPD | Power Supcty Current i 30 0 pA YCC=20Vio 5.5V
(Power Down Mcae) d {note 2)
RRST RST Puildown Pesistor 130 i 150 kQ
10 Capacitance of /O Bufier } 1 10 oF fo=1MHz.TA=25°C
Note 1:

Capacitive ioaaing on Ports J and 2 may cause
SOUMNOUS NOISe puises (0 Ce suDenmoosea ¢n he
YOLS of ALE and Ports | and 3. The noisa s cue 0
axternal bus caoacitance gischarging o the Port 0
and Pert 2 pins -wnen :hese pins make -io-0

transitions gunng bus operations. in the worst cases
‘capacrive loading 100pF).the noise pulse onthe ALE
iine may exceed 0.45V with maxi VO peak 0.6V.
A Schmitt Trigger use 1S not necessary.

o1
]



80CS51-L./80C31-L

EXTERNAL CLOCXK DRIVE CHARACTERISTICS (XTAL 1)

Variable Clock
freq=0 to 6 MHz
Symboi Parameter Min Max Unit
TCLCL Oscillator Period 166 | ns
TCHCX High Time 20 ns
TCLCX Low Time 20 ns
TCLCH Rise Time 20 ns
TCHCL Fall Time ! 20 ns
R oex — oI —  —tTOHOL
L orvec ; v !
' TN i ,
/ 027G -a / '
045V, h
TRLX )
eie *
AC CHARACTERISTICS

(TA=-20°C !0 85 CNCC =277 BVVSg =0V
{Load Capacitance fcr Som 5. ALZ. znd SSEM=10Cc!: _zaq Capacranch for All Cther Qutouts =300f).

EXTERNAL PROGRAM MEMORY CHARACTERISTICS

| Symbol | Parameter i Min { Max ! Units

i TLHLL | ALE Puise Wiath i ZTCLCL-<0 | ns

] TAVLL | Address Valia to ALE L_TQcL-35 ] | =ns
TLLAX Address Hold After ALE i  TCICL-35 | ns
TLLV ALE to Valid instr In i LTCLCL - 170 ns
TLLPL ALEto PSEN ! TCLCL-25 ns
TPLPH PSEN Pulse wiath ! 3ICCL~35 ns
TPLIV PSEN to Valid Insir In ! JICLCL-220 ns
TPXIX Input Instr Hold After PSEN i 2 o
PXIZ !nout Instr Float After PSEN CLCL-20 ns
TPXAV ™ | PSEN to Address vaiid CLCL-3 | ns
TAVIV Address to Valid Instr In STCLCL - 220 ns
TPLAZ PSEN Low to Address Float . 9 ns

See next page for Extemnal Data Memory Charactensucs.




EXTERNAL DATA MEMORY CHARACTERISTICS

80CS51-L/80C31-L

i Symbol Parameter i Min- | Max Units
TRLRH "RD Puise Width I 5iCLCL-100 ns
TWLWH WR Pulse Wicth i BICLCL-100 ns
TLLAX Data Adcress Hold After ALE i TCLCL-38 ns
TRLOV | RD toVelid Data n ; 5TCLCL- 165 ns
TRHDX Data Hoid After RO : 3 ns
TRHDZ Cata Float After BD i 2ICLCL-70 ns
TLLDV ALE to valig Bata in i 3ICLCL~-150 ns
TAVDV Adaress o Valia Cata in : aICLCL-165 ns
| TLLWL ! ALEto WR ar RD MCLCL-30 ¢ JICLCL-30 | ns
! TAVWL [ Aacress 10 ‘R of RO TCCL-:30 } s
: TQVWX i Saia Vaua ¢ WK Transacn TLL-30 ©oas
X TQVWH ! Data Sefuo 10 WR Hen TTCLCL -850 i ns
TWHQOX Data Hoid After WR ;. TCCL-30 | | ns
TRLAZ R0 Low 1o Address Ficat ; i 2 Poons
] TWHLH | R0 orWR Hign 10 ALE Hign T oiCL~<0 . ClCL-<0 i ns
MAXIMUM Icc (mA)
! ] Operating (Note 3) Idle (Note 4)
: Freq.VcC y 2.7V 5V &6V 27V ! 5V i av
1 MHz 28 mA TImaA "3mA KIslagvrs 30CuA 1 *mA
3 MHz " ima 3 A ‘Qma 2ma ' 35mA | 38mA |
Note 2: Note 4:
Power Cown CC 3 TRaSLIE mm i JuISUl 208 gle «oC .5 measureg cwh al 2ulpul Qins
sconnecteq:; SA =Pan d =0, ATALs L AST= msconneciea; ATALT driven YCLCH, TCHCL=3 ns.ViL
YsS =vg3 -0.5V: ViH =VCC -0.5V: XTAL2 N.C;; Port 0=
Note 3: CC: EA=RST=VgS.

ICC is measurea with all outout cins giscennectead:
XTAL1 driven with TCLCH, TCHCL =3 ns.VIL=VSS -
0.5V: ViH Ve -0.5V: XTAL2 M.C. SA=RST=Pon C=
Ve, ioc would be sligntly nignerif & crysial oscilator
used.

EXPLANATION OF THE AC SYMBOLS

Cach timing symbol nas 3 cnaracters. The ‘st
character is always a 'T" {siands for tme). The other
characters.depending on ther positions. siand forthe
name of a signal or the logical status of that signal
The following is a tist all the charactefs and wnat they
stand for.

EXAMPLE:

TAVLL =Time for Address Valid to ALE low.
TLL2L =Time for ALE iow to PSEN low.

A: Address.

C: Clock

2: lnout cata.

-i: Logic level HIGH.

2 Instruction (program memory Conienis:
L. Logic level LOW. cr ALE.

3- PSEN

Q: Qutzut cata.

]: READ signat.

T.Time.

‘£ Vaua.

W WRITE signat

X: Mo :cnger 2 vand '0Gic ievel.
Z. Fioet

3

wu VEES
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ACTIMING DIAGRAMS
EXTERNAL PROGRAM MEMORY READ CYCLE.
} z3ieleR %
i
-—.-—I'L}u_-——-‘—my—-f . - :
! | .
e T P et

J :
ADORESS > : . X
- Al AL N "
, RS2 l DORESS A8-A1S . ¢ ’ ADDRESS A3-AIS

EXTERNAL DATA MEMORY READ CYCLE
« —47 X 17 = '

i

. i

R repmmmame TL_EAM)_ ameeinny, :
+

4

i ol \ TRURH R
r i =H0Z
| o -‘ A
H e T2\ X it —— TRLOV ———ngpuncy 2HOX ,_" —

] ———
]
TAVOV e
{
=omo_>——{ -8 ,)( >d }—'—4 SATAIN >»<l
o

y P s TALAZ

! ADRESS >( = ~
? omz S ADORESS A3-A15 OR §73-52 D
i

e : T g

]
| P

i e TUAX ™ =S DV TOVWH TWHOX -8y
20RT9 [ AO-AY ; QATA OUT -
f ey { ADORESS A8-A15 OR S7A-P2 P
i 20AT2
AC TESTING INPUT/OUTPUT, FLOAT WAVEFORMS
INPUT/OUTPUT oA
ADar -

VCC-0.8V |
02vCC -0 Y vom-arv f VLOAD + GV
TESTPONTS . 000
02vec-ot { voLearv ivmm-o.vv

Q245vL

AC inouts during testing are driven at VCC - 0.5 fora logic *1"and 0.45Viora logic 0" Timing measurements are = -
maage at VIH min fora logic *1*and ViL max for a loqic "0~ Fortiming purooses a port oin IS no ionger floating wnen
2 100 mV change from load voitage occurs and begins 1o float wnen a 100 mV cnange from the lcaged VOHANOL

ievet occurs. lolioH =z = 20 Ma.
>
xu NS
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SERIAL PORT TIMING - SHIFT REGISTER MODE

A.C.CHARACTERISTICS:
(TA=0°C o 70°C;Vss=0V:VCC =2.7Vto 6V: Load Capacitance =80 pF)

Symbot Parameter Min Max Units
TXLXL Senal Port Clock Cycle Time 1ZTICLCL us
TQVXH Qutput Data Setup t0.Clock 10TCLCL-133 ns
Rising Edge
TXHOX Output Data Hold After Clock ZiccL-n7 ns
Rising Edge
TXHDX Input Data Hold After Clock Rising Edge 0 ns
TXHDV | Clock Rising Edge t¢ Incut Data Vand OTLCL-i33 | s

SHIFT REGISTER TIMING WAVEFORMS

oo 12 Tl W, s DN P2 D1~ RY L[
—= iavem ey | xx 5
NIPUTCAIA \ X X e X S+ X+ X /
! Y OV ———tmy  5e (et FRROR -'EL‘
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CLOCK WAVEFORMS.
‘SirEs | sWES | SWES | SWEt l STWE2 | SWTE3 J STATE 4 SIWES
Goox DY [ (PO U JTU U0 (U (N [N [y RV U g PUg PR P
XTAL2
" __I.__._T ‘
msascnusmmygr
- Ast EXECUTION OF A MOVX INSTRUCTION
=R . !
0 —m J acLouT 1 Iam[ [ 0LOuT ! Jom L__§ x| v
SAMPLED »i ) SAMPLED , A . "
! . .2a7 \ i ;LO“. - _.-I‘
22 (EXTY -—-——j NOCATES ADORESS ONS. 1 I
Mo Cres
-
L f
JCH1S EMITTED S OUT i1F PROGRAM
mnrsm VEMORY 1S EXTERNALY
E2) —__J PLCAR [+ IWAI r__T—I_
T : ) LOAT ZAMPILED 2 Y
o =2 1] NOCATES DPH OR P2 SFR TO PCH TRANSITIONS | S
NRTE QLS
n
‘ L [P cut (Ever iF prOGRAM )
} 7 MEMORY 1S INTEPNAL) }
i |
e =R e |
i z 2 ET L OUT 1 500GAAM
, 2 U)o ML NOICATES S CR P2 SFA TO 50H TIANSITIONS [ MEMORY 15 EXTERNAL)
20RT OPERATION
OVECET SRE OLO CATA | NEW QAR ra
WOV CEST PO  o— ; m
WOV CEST, PORT (71 P2PM) A po P4 SAMPLED
FNQUOES INTQINTI TO TN
SERAL PORT SHET QLOCK l ;lPZPSMM { E;}‘;ZPS
«'zgcem ‘ —d l 5 {_
RXD SAMPLED

This diagram indicates when signais are clocked intemaily. The time it takes the signals to propagate to the pins,
however,ranges from 25 to 125 ns. This propagation delay is dependent on variables such as temperature and pin
loading. Propagation also varies from output to output and component. Typically though (Ta =25°C fully loaded)
RD and WR propagation defays are approximately S0 ns. The cther signals are typically 85 ns. Propagation delays

are incorporated in the AC specifications.
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Table 1. MCS®°-51 nstruction Set Description

ARITHMETIC OPERATIONS
Mnemonic Description Byte. Cyc
ADD ARn Add register to Accumuiator 1 1
ADD Adirect Add direct byte to Accumulator 2 1
ADD AGRI Add indirect RAM to Accumulator 1 1
ADD A#data Add immediate data (o Accumulator 2 1
ADDC ARn Add register to Accumulator with Carry 1 1
ADDC Adirect Add direct byte to Awith Canry flag - 2 i
ADDC ADRI Add indirect RAM to A with Carry flag 1 1
ADDC A#data Add immegiate data to A with Carry flag 2 i
suss ARn Subtract register from A with Borrow 1 1
suss Agdirect Subtract direct byte from A with Borrow 2 1
suss ABRi Suptract indirect RAM from A with Borrow 1 !
sSues A #data Subtract immed. data irom A with Borrow 2 1
INC A Increment Accumuiator ! 1
INC 8n increment register 1 1
INC direct increment direct byte 2 i
INC BRI Incriment indirect RAM 1 1
INC OPTR incriment Data Pointer 1 2
DeC A Decrement Accumuiator i 1
OeC an Decrement register 1 1
DEC Jrect Decrement airect byte 2 1
OeC 2Ri Cecrement indirect RAM 1 1
MUL AB Multioly A& B 1 4
DV AB Divide Aby 8 1 4
DA A Decimal Adjust Accumulator i 1
LOGICAL OPERATIONS
Mnemonic . Destination 8yte Cye
ANL A.Rn AND register to Accurutator i 1
ANL Agirect AND girect tyte to Accumutator 2 1
ANL A @Ri AND indirect RAM to Accumuiator ! 1
ANL A #data AND immediate data to Accumulator 2 1
ANL direct A AND Accumulator to direct byte 2 1
ANL direct.#data  AND immediate data ta direct byte 3 2
ORL ARn OR register to Accumulator , 1 1
ORL Adirect OR direct byte to Accumutator 2 1
ORL AQ@Ri OR indirect RAM to  Accumulator i 1
ORL A dtdata OR immediate data to Accumulator 2 1
CRL directA OR Accumuiator to direct byte 2 1
ORL direct#data  ORimmediate data to direct byte 3 2
XRL ARn Sxclusive~OR register to Accumuiator 1 1
XRL Adirect Exclusive-OR direct byte to Accumutator 2 1
XRL A@Ri Exclusive-CR indirect RAM to A 1 1
XRL Adtdata Exclusive-OR immegiate datato A 2 1
XRL directA Exclusive~-OR Accumutator to direct byte 2 1
XRL direct#data  Exclusive-OR immediate data to uirect 3 2
CLR A Clear Accumutator 1 1
cPL A Complement Accumutator 1 1
RL A Rotate Accumulator Left 1 1
RLC A Rotate A Leit through the Carnry flag t 1
AR A Rotate Accumulator Right 1 1
RRC A Rotate A Right througn Cany flag 1 1
SWAP A Swap nibbles within the Accumuiator 1 1
e
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Table-1. (Cont.)

DATATRANSFER

Mnemonic Description Byte Cyc

MOV ARn Moave register to Accumulator 1 1

MOV A.direct Move direct byte to Accumulator 2 1

MOV A@Ri Move indirect RAM to Accumulator H 1

MOV A#data Move immediate data to Accumutator 2 1

MOV RnA Move Accumuiator to register 1 1

MOV Rn.cirect Move direct byte to register 2 2

MOV Rn,#data Move immediate data to register 2 1

Mov directA Move Accumulatar to direct byte 2 1

MOV direct.En Move register to direct byte 2 2

MOV direct.direct Move direct byte to direct { 3 2

MQV direct.@Ri Move indirect RAM to direct byte 2 2

MOV direct.#data Move immediate data to direct byte 3 2

MOV BRIA Move Accumulator to indirect RAM t 1

MOV BRidirect Move cirect byte to indirect RAM 2 2

MOV ‘@Ri.#data Move immediate data to indirect RAM 2 1

MOV DPTR #data 16 Load Data Pointer with a 16-bit consiant 3 2

MOVC ABA~OPTR  Move Code-byte relative to DPTR to A 1 2

MOVC ABA=FC Move Cace byte relative to PClo A 1 2

MOVX A@Ri Maove External RAM (8-bit addr) to A 1 2

MOVX AB0PTR Move External RAM (16-bit aadr) to A 1 2

MOVX BRIA Move A to Extermnal RAM (8-bit addr) i 2

MOVX BOPTRA Move A to External RAM (16-bit addr) 1 2

PUSH direct Push direct byte onto stack 2 2

FOP direct Pop direct byte form stack 2 2

XCH ARn Exchange register with Accumulator 1 !

ACH A.girect Exchange direct tyte with Accumuiator 2 ! \
| ACH AR Excrange incirect RAM with A ! t :

XCHD ABRI Zxcnange low-oraer nibble na RAM with A : : ;

BOOLEAN VARIABLE MAN!IPULATION i

Mnemonic Description Byte Cyc

CLR C Ciear Canry flag 1 1 l

CR ot Ciear direct oit 2 i

SETB C Set Carry ilag i 1

SeiB ot Set direct Bit 2 1

CcPL C Complemnent Carry ilag H H

cPL it Complement direct tit 2 1

ANL Chit AND direct bit to Carry flag 2 2

ANL Cibit AND comptement of direct bit to Carry 2 2

CRL Choit CR direct bit to Cany flag ! 2 2

CRL Clkn OR comolement of direct bit 10 Carry 2 2

MOV Clot Move cirect bit to Cany flag 2 i

MOV at.C Move Camy flag to girect tit 2 2

PROGRAM AND MACHINE CONTROL.

Mnemonic Description Byte Cyc

ACALL adadr 11 Absolute Subroutine Call 2 2

LCALL aadr 16 Long Subrautine Cail 3 2

RET Retum from subroutine 1 2

RETT Retumn frony interrupt 1 2

AIMP 3adr 1 Absolute Jump 2 2

LiMP agdr 16 LongJump 3 2

SUMP red Short Jurmp (refative aadr) 2 2

JMP BDA+DPTR Jump ingirect refatve to the DPTR H 2

JZ i Jumo if Accumuiator is Zero 2 2

INZ el Jump f Accurmuiator is Not Zsro 2 2

J ‘el Jumo if Canry flag is set 2 2

JNC =) Jumo if No Carmry ilag pA 2 ;

=g
143 iz V-
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Table1. (Cont:)
PROGRAM AND MACHINE CONTROL (cont.)
Mnemonic. Description t Byte Cyc
JB bit.rel Jumo if direct Bit set 3 2
JNB oit.rel Jump if direct Bit Not sat 3 2
JBC hit.rel Jumo if direct Bit is set & Clear bit . 3 2
CJNE A direct.ret Compare cirect to A&Jump if Not Equal 3 2
CJNE A.#data.rel Comp. immed.to A&Jump if Not Equal 3 2
CJNE Rn.#datarel  Como.immed.to reg &Jump if Not Equal 3 2
CJNE BRi.#data.rel  Comp.immed. to ind.&Jump if Not Equal 3 2
DUNZ Ancel Decrement register &Jump if Not Zero 2 2
G direct. et Decrement direct &Jump if Not Zero 3 2
NOP No cperation 1 1
Notes on data addressing modes:
an - Working regisier R0-R7
direct - 128 internal RAM locations, any /O port. control or status register
BRI - 'ndirect internal RAM location addressed by register RO ¢r R1
#data - 8-bit constant includea in mnstruction
#data 16 - 16-bit constant incluced as bytes 2 & 3 of instruction
bit - 128 soitware flags, any VO pin, controt or status bit
Notes on program addressing modes:
adcr i6 ~ Desunaucn aadress for LCALL & LUMP may Ge anywnere within the 64-k program memory
3gadress sdace {
Addr 11 - Sesunancn address or ~CALL & AJMP will be within the same 2:k page of program
memory &s the first byte <f the icllowing instrucuon
rel - 34MP zna 2t conaiticnal jumas nciuae an 8-bit offset byte. Range 1s ~127 -128 bytes
‘21ative 13 *irst tyte of the ioilowing nstrucien
All mnemonics ccoynghtes - niel Coroeration 1979




Table 2. Instruction Opcodes in Haxadecimail Order

80C51-L/80C31-L

Hex Number ; ! Hex Number .
cod&denemochpaands Code ofsﬁa_MnemonicOperands

00 1 NOP 33 ] RLC A

01 2 AMP code aadr 34 2 ADOC A#data

02 3 TIMP coce 204F i [ 35 2  ADCC Adata addr

03 i AR A i | 36 1 ADDC  A@RO

04 ! 'NC A 37 1 ADOC A @Rt

05 2 INC data edcr 38 1 ADDC ARO

06 1 INC BR0 39 1 ADDC ARt

or 1 INC 3Rt 3A 1 ADDC AR2

08 1 '‘NC RO | 38 i ADDC AR3

09 1 INC A1 i 3c i, ADDC AR4

0A 1 iNC 32 ! 3D t ADCC ARS v !
08 t INC R3 ! 3€ t ADDC ARS

oc T INC R4 ! | 3F t  ADDC AR7

0D i INC A5 P40 2 JC zcae &ddr i
CE T NC R6 A 2. AJMP sode 2qar i
GF NG R7 pd 2 CAL Jara eocrA !
1 3 J bit acar.code acar / p o 3 ORL data gar.#data :
i 2 ACALL  codeeddr . e 2 CRL A#data :
12 3  LCALL coge addr i 145 2 CRL A.data agdr i
13 1 RRC A ; b a i ORL ABRO |
14 1 DEC A i Y t  CRL A@R1 i
i 2 DEC data adcr ! - 3 ORL ARO |
16 ! DEC RO i ;48 i ORL AR1 ;
17 H DEC BR1 3 L 3 ORL AR2

18 1 DEC RO 2B *  ORL AR3

19 : DEC 1 1C y ORL AR4 )
1A i DEC R2 1 - ORL AR5

18 i OEC /3 <€ © CRu AR6

1C i D€eC 34 iF v J8L AR7

D + DEC a5 30 2 UNC <cae eaor ,
1E d JeC 36 31 2 ACALL coge zgar :
1F 1 DEC ’7 32 2 ANL Jate accrA !
20 3 8 it addr.code edar ; 33 3 ANL Jara aqdr#aata

21 2  AJMP <oge aqadr H i 3 2 ANL A #data |
22 1 211} ! 1 35 2  ANL A.data addr

23 1t AL A ‘ i SB t ANL A@RO

24 2 ADD Adata i i S 1 ANL A@R1

25 2 ADD A.data aqdr : ! 58 i ANL ARO

26 1 ADD 38RO | ! z9 i ANL AR1

27 1 aDD A@R1 ! Y. ! ANL AR2

28 t  ADD ARO i . 38 t  ANL AR3

29 1 ADD AR1 : i s H ANL AR4

2A 1 ADD AR2 Pt A ARS ;
28 i ADD ARS . i 1 ANL AR6 ;
2C 1 ADD AR4 i1 3F 1 ANL AR7

2D 1 ADD ARS . ! 60 2 IZ code aadr

26 1 ADD AR6 ‘ | 51 2 AJMP  codeaddr

2F i ADD AR7 ! ! 82 2 XRL data adcrA

30 3 UNB bit addrcode addr ¢ -k 3 XRL data agdr.#data

31 2 ACALL  code adar ! T 2 XRL A #gata

32 1 REW ! ! 85 2 XAL Adata addr

S~
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Table 2. (Cont.)
Hex Number,, ic Operands Hex Number uymemonic Operands
Code of Bytes "emonic Upera Code of Bytes
36 i XRL A8RO 99 | suBB AR1
37 ! <AL A8R1 ) 9A 1 SUBB AR2
38 1 XAL ARO : 38 1 suss AR3
39 { XAL ARI ! 9C 1 SUBB  AR4
GA i XRL AR2 aD i sugs AR5
38 H ARL A.R3 [ 9E 1 suB8 ARG
5C H XAL ARe : 9F H Sugs AR7
3D T XAL AR5 ; AC 2  ORL Chitagar
3E tARL AR5 | Al 2 AIMP code aacr
3F G AR7 i A2 2 MoV Chit acar
70 2 UNZ ~cae acer : . A3 1 INC OPTR
7i 2 ACALL  :zoceader ' Al PMUL AB
7 : CRL C. ot aaer ! i A3 reserved
3 TMP BA-DPT] , A8 2 MOV @R0.data aacr
A 2 MOV L. #data ¢ A7 2 MOV ‘BR1.data aadr
73 3 MOV 2ata ager#oais ! A8 2 MoV R0O.cata acar
75 2 MoV 2R0,.#dzta ! AQ 2 MOV R1.data addr
77 2 MOV 3R1.#daa ! AA 2 MOV R2.data acdr
7 2 MoV 30.#data ; AB 2 MoV R3.qgata addr
7 2 MOV Al.2oata ! AC 2 MOV R4.qata 2aar
A 2 N0V R2.4data : AD 2 MOV RS.cata agdr
B8 2 MoV 33.#data : AE 2 MOV 36.data adar
. 2 AQV 4. #data : AF 2 MOV R7.data adar
0 2 MoV 35.#data 30 2 ANL C.bit adar
T2 Z2 MOV A6.#data w21 2 ACALL code addr
7E 2 MOV 37.#data 1 82 2 CPL 21 addr
30 I SuMP =oqe agar . 33 T LPL o
31 Z 0 AMP >0ae 20ar 34 3 CONE A #data.coce sqar
32 2 ANL Z.ot eacr 35 3 ZINE A.gata addr.cece sadr
3 ! WIOVC A, BA-PC 36 3 CuNE 3R0,#data,code aadr
34 oV 8 \ 87 3 TUINE BR1.#data.coge addr
-35 3 MoV Jata accrcata zcer i 8 3 CUNE 30.#data.ccae aadr
36 2 MOV Zata acan@R0 | 39 3  CINE A1,#data.coge aadr
37 2 MQV data addr@R1t i SA 3 CUNE R2.#data.coge acdr
38 2 MoV 7ata agdrRO | ! 38 3 CINE R3.#data.code adar
29 2 MoV <ata adarR1 i 3C 3 CINE R4 #data.code addf
8A 2 Mov Zata agdrR2 80 3 CINE 35.#data.code addr
38 2 MoV Jdata addrR3 ; BE 3 CINE A6.#0ata.code aadr
ac 2 MOV Jata addrR4 i 5F 3 CUNE R7.5data.code addr
I3 2 MoV zata 20drRS ; Cco 2  PUSH data addr
BE 2 MoV 3ata addrR6 ! : 2 AIMP code adcr
! 3F 2 MoV “ata 20drR7 ! C 2 L1 ot adcr
20 3 MOV DPTR #dafta ! c3 1 CLR C
9 2  ACALL  codezaar ' C4 PooswWaR A
92 2 MOV onaddC | cs 2 Acata zadr
33 T MOVC ABA+DFTR l Cs 1 XCH A@RO
94 2 suss A #data c7 1 XCH A@R1
a5 2 suss A.data aacr | c 1 XCH ARO
26 i 5uUB8 ABRO ; C9 i XCH ARt
a7 ' SuBB A8R1 ' CA 1 XCH AR2
o8 ' SUBB ARO 1 C 1 XCH AR3
B8

oy |
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Table-2. (Cont.)
Hex Number " Hex Number
Code of Byt Mnemonic Operands. Code of Bytes Mnemonic Operands.
cC 1 XCH AR4 £6 1 MOV A@RO
cD 1 XCH ARS E7 1 MoV A@R1
ce 1 XCH AR6 E3 1 MOV ARO
CF 1 XCH AR7 €9 1 MOV AR1
00 2 POP data addr EA 1 MOV AR2
(0} ] 2  ACALL code addr EB 1 MOV AR3
D2 2 SETB hit addr EC 1 MOV AR4
D03 1 SEIB C £D 1 MOV AR5
D4 1 DA A EE 1 MOV ARG
0s 3 OINZ data addrcode a20dr cF 1 MOV AR7
06 1 XCHD A@RO FO 1 MOVX BDPTRA
07 1 XCHD A@R1 F1 2 ACALL code addr v
08 2  DUNZ R0.code aadr F2 1 MOVX BROA
D9 2 DINZ R1.code addr F 1 MOVX 2R1.A
DA 2 DINZ R2.code addr F4 i CPL. A
08 2  DINZ R3.code agdr F5 2  Mov data addrA
oC 2 DOUNZ R4.code aadr F6 1 MQV BROA
0D 2 DINZ RS5.code addr 7 1 MOV BR1A
DE 2 DINZ R!6.code addr F8 1 MOV RO.A
DF 2 DINZ R7.code adar F9 1 MOV R1.A
£0 1 MOVX A@DPTR FA 1 MOV R2A
=1 2 AJMP code addr 8 i MOV R3.A
£2 1 MOVX ABRO FC i MOV R4 A
€3 t MOVX A@R1 0 1 MoV RS.A
£4 1 CLR A FE 1 MOV R6.A
ES 2 MOV A.data addr FE ' MOV A7A
R
P
S
D 80C31
1 J 80CS1 XXX L
Temperature Range Part Number Customer Rom Code Low Power
blank: Commercial 80CS1Rom 4K x 8 {80CS51 cnly) Supply Version
I: Industriat 30C31 External Rom
" Package Type
P: Plastic :
S:PLCC
O: Cerdip
R:LCC
J:Jleaded LCC
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EXTERNAL CLOCK DRIVE )

Symbol Frrameter | Min Max I Units.
TCLCL Osciliator Frequency 35 12 MHz
TCHCX High Time 20° ns.
TCLCX Low Time 20 ns
TCLCH Rise Time 20 ns
TCHCL Fali Time 20 | as

EXTCRANAL CLOCK CRIVE WAVEFCRMS
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i yo 2764A
ADVANCED 64K (8Kx8) UV ERASABLE PROM

» Intellgent Programming™ Algorithar

s Fast 180 nsec Access Time
—HMOS [1°-E Technology —Fastest EPROM.Programmlng
s Low Power » [ntaligent lden—t'!ﬂet"" Mode
—80 mA Maximum Active —Automated Frogramming Operations
» Compatible with 2764, 27128, 27256

—20 mA Maximum Standby

» Two Line Control = =10% Ycc Tolerance Avalizble

The intal 2754A is a 5V only, 65,536-bit uftraviolet erasable and slectrically.programmasle read-only memory
‘EPROM). The 2T64A is an advanced version of the 2754 and is fabricated with Intel’s HMOSU-E technoicgy
which significantly recduces dis size and qreally improves the device's poriormance, power consumotion.
reliability and producidility. *

180 ne/2784A-1). Thisis animpravement over the fastes: ITEL sccess ime ol 220
& MicsOprocessors, such as Inter's & Mz IAPX 185 allewing lull soeec

he 27644 Is also directly compatidle with the 12 JAHZ 8051 tamuty

The 2754A provides access times to
~s. This is compatible with high-pertormmanc
operation without the aadition of WAIT states. T

Several advanced [eatures have bzen designed into the ZTE4A that abiow tast and refiadle programming—ine
ing ligent Programming Aigonthrm and the int, igent Idenbfier Mode. Programming equipmaent mat lakes advantage of
~ese innovations will slectromcatly identity the 27644 and then raoly program ft using an efficient programmung

method.

54A also ollers reduced power consumption compared 10 the 2754, The
hile the maximum standBy curent Is only 20 mA. The stancdy mods lowers

The Z7 maximum active current on
‘aster speed parts is 60 MA w
aower consumption without increasing access time.

~wa-lina controt and JEDEC-approved, 28 pin packaging are stanca®d feake

This ensures easy mMIIONDCESSIM intertacing and minimum design effons when upgrading,

satween non-volallle memory atematves.

ces of all latei higner senssty EPRCHMS.
acding of choosing
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2T54A

ABSOLUTE MAXIHUM RATINGS”

Tempesature Under Sias ...occoen... ..=10°C o +50°C
Stsrags Temperature . -55°C o +125°C
Ali Input ot Culput Voltages mm

"NOTICE: Stresses above those lisied uncer “Absokgy
Maximum Ralings” may cause permanent SAMEge (o thy
device. 7Ais is 2 stress rating only and lunctions! cpery.
tion of Ine dewiCe at these 07 47y OLNE: CONTHIONZ 220wy
those indicazed in the operationsal seclions of thzy
1oecilication is not implied. Exposure 10 15s0/ute mes.

RespacttoGround ...t iineeens -5 SVio 06V ! ,
Voliage on Pin 24 with . ‘mum rating canditions 10r sxtended penods may allect
Sespectto Ground ........ SO «13.5V 10 ~0.6Y cevsce reliaility.
Ypp Suoply Voitage with Respect 10
Ground During Programmng  ........ ~14Vio -0.6Y
D.C. AND A.C. OPERATING CONDITIONS DURING READ
ITELAL, ITB4AA-2, 2THA 2784420, 2764028 T !
' VLAY, 2732A4 2784430, 2T84 543
: Oceraung T.npontun Range g-7¢°C I g-i0C
Mg Power Suopry ! SV =5% \ SV = 10%
] *
{ Yep Von)qc ; Vpp = Yoo Vep = Yoo
READ OPERATION
D.C. CHARACTERISTICS
f Urits .
1 yemdol Peramoter i Tyt Moz | Urt Condricms
by | tnput Losd Current 10 ] »A Vie o S SV
ha ; Sutzwvt Lesrage Cutrent Q f »h Yout = 5V
epy ! Ywp Corrent Resd i B mA Vop = 8 8Y
eyt Vee Cwrom Stanaty i i 2 mA ZT o Vi
lees? Yeg Current Actrve i } wrs® mA ZT . 5L e vy
Vi, | thout Low Vorage i - i -3 v
Yime trout Fegh Yoltage 2.0 b Aozt | v
Yo, Output Law Yoltage } 45 | v o = L1 mA
Yem Outpnit Fegh Voltsge: 2.4 1 | Y om = =40 pA
Yoe' Vop Aeag Voltage Y Yee | v Voo = L0V =025V
A.C. CHARACTERISTICS 4
'» T i Nt & T iaaata || !
i . ! Trrarca j INAAIEA | ITERAN X | ITIaaasa
i e L"'"""rubzu-\m 1T Umsts) 2754503 Uawta 2780 A4 Uity Tost
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CAPACITANCE (Ta=25"C. 1= 10M2)

Symbol Perameter Typ.'| Max. | Unit Canditons l
Cw input Capacitance 4 ] pf . V..-OVA_l
Coue Oulput Capaciancs 3 12 pF Vous =0V l

A.C. TESTING INPUT/OUTPUT WAVEFORM

A.C. TESTING LOAD CIRCUIT
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DEYICE OPERATION

Thesevenmodeso(ope.'ationofhéZTSAA are lisled
in Table 1. A single S5V power supply is required in the
rsadmade.Aninputsammleva‘sexceQ(bprp
and 12V on AS for intgligent idantSer mode.

Tabie 1. MOOE SILECTION

My Cr,'&’m[J,TMIVCC (:::,;.'""’
colenl an oo mien -1}

MOOE

Resd Vo fWe [ Vine | X iYeolVeo Souyt
Outout Orsadie vie [Yimf Yim | 2 jVegVee] HenZ
Stanasy b x| x |2 ""C!"CC enl
ety Fo Do { Vi | X 'vmelvee] Oour
Program nmoet !V,,, x ) x lx !“—-év’c rgnl
intghgent soentiteor | Voy [ Vi | Vim 1 Ve iveeivee] Cooe

e

nighgent !
Progi ammeng !V,.
=0OTL8:

I Teanbe Vi O Vg

7 Y120V <03V

Jvun Vg P X !V.'lvcc Do

1

READ MODE

The 2764 A has two control functions. both of which
must de logically active in order to ottain data atthe
outputs. Chip Enable (CE) is the power control and
should be used for device selection. Outpul Enable
{OE) is the output control and shouid de used to gate
data from the outpul pins, independent of device
salection. Assuming that acdresses ars stable, the
address access time (tace) is equal ta the delay from
CE to output (icg). Data is availadle at the outputs
after a delay of tog rom the laling edge ot O,
assuming that CE has teen low and addresses heve
been stable for at least tacc—o€-

STANDBY MODE

The 2764A has standby mode which reduces the
maximum current from TS mA 10 35 mA. The 2764 Ais
placed in the standby mode by applying & TTL-high
signal to the CE input. When in standly mode, the
outputs are in a high impedance state. indepsndent
of the OE input. -

Output OR-Tleing

Sscause EPROMS are usually used in larger memory

. arrays, Intei has provided Z control lines which ac-
commodate this muRipie memory connection. The
dwo-control lines allow for:

1) the lowest possible memory pcwes dissipetion,
and
b) compiete assurance that outdul bus contention

will not occur.

To usa thesa two control lines most stficlently CZ
{pin 20) should be decoded 2nd used as the Dﬂﬂ’:ry
cevice salecting function, while- OE. {pin 22} ‘*“:WH
he made a common connection O all devicas in .
.array and connected lo the READ line from the
tem conatrol bus. This assures thal all dessiscteq
memory devicas are in their Icw power s1andby mode-
and that the oulput pins are active only-when dats iy
cesired from & particular memory devicex

System Considerations.
’

The power switching characteristics of HMOSI-E
SFAOMs require carelul decoupiing of the devices,
The supply current, tee, has three sagmentsthat ary
of interest to the system-Cesigner—ihe standdy cus
rant level, the active current level, and the transient
current geaks that are produced by the fafing and
rising edges of Chip Enable The magnitude of these-
1ransient current peaks is cependent on the output
capacitive loading of the device. The associated tran-
sient voilage peaks can be suppressed by complying
with Intel's Two-Line Control, as detailed in (ntel'y
Application Note AF-72, Order Number 8555, and by
property selected cecoupling casactors. R is recome
mended thal a 0.1 uF ceramic capactor be ussd on
every device between Ve and GND. This should be 8
high fequency capacitor ot lgw inharent inductance and
snouid be placed as close 10 the Cevice as possidie, in
aodition, a 4.7 w7 butk eiectrolydc cagacior shouid be-
sed becween Ve and GNO for every eight cevices.
The bulk capacitor shouid be located near whers 0w
cower supply is connected to the arrzy. The purposs o
the buik apacitor is 10 cvercome e vollage éroop -
caused By the induciive effect of PC board-traces.

PROGRAHMING HORES

Caution: Exceeding 14V on pur 1 (¥l wiil permanealiy
Jamage ine 2TEHA,

initiatly, 8nd aiter each erasurs, 2l bits of the 2754A
sre in the 1~ state. Oala is introduced Dy selectively
srogramiming “0s” inlo the desited dit focations. AF
though only “0s” wiil be programmed, both 137 and
~0s” can bepresant in the data word. The only way ©
change & “0” 1o & "17 is by ultraviolet lignt srasure

The 2764A Is in the- programming mods when Vps-
inoutis 2t 12.5V anc CE and PGM are both at TTL low

The catz 10 o2 programmed is applied 8 bits in parsh
{1 10 [he Cata output pins. The leveis requirea.for M
agcress anc data inputs are Tl
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inteligent Programming™ Algorithm

The 2764 A inteligent Progeamming Algorithm
rapidly programs intel 2764A EPROMs using an effi-
sient and reliable method particularly suiled to the
aroduction programming environment. Typical pro-
sramming time lor individual devices is on the order
cf one and a halt minutes. Programming reliability is
s!sg ensured as the incremental program margin of
sach byte is-continually monitored lo Celermine
when it has been successiully programmed. A flow-
chart of the 2764A inteligent Programming Al-
gorithm is shown in Figure 3.

The inteligent Programming Algonthm utilities two
aitterent pulse types: inmtial and overprograrn. The
zuration of the imtial PGM pulse(s) is one miliisecona,
which wiil then be lollowed by 2 longer gverprogram
sulse of lengrm 2X msec. X is aniteration countes and is
squaiio the number of the irttial one millisecond puises
1pplied 1o a particutar 2764A location, before a cofrect
venty occurs, Up to 25 one~-millisecond pulses pes byte
are provided ‘or before the overprogram pulse is
applied.

! Do sntire sequence of program pulses and byte
rerifications Is performed st Yog = 6.8Va0d Vpp =
12.5Y. ‘When the inteligent Programming cycts has
been completed, all bytes shouid be compared to the
original data with Ve = Vpp = 50V.

Program Inhibit

Programming of muitiple 2764 As in carafel with dif-
ferent data is easily accomplished by using the Pro~
gram Inhibit mode. A Aigh-level ot PGH input
innidits the ather 2762As from being programmed.

Ezcept for CE. all tike inputs (incliding 6:) of the
parallel Z764As may ba commcn. A TTU low-ievel
puiss applied to the CE input with Vep at 12.5V will
program the ssleciod ZT64A

Yerify

A verity should be performed on the programmed
bits to determine (hat they have been correctly pro-
grammed. Thae verily is pericrmed with CEn Y. CE
8t Vi, PGM at Vi and Vpp al 125V

Intaligent identifler™ Mode

’

The intsligant identitier Mode allows (Re reading out
ol a binary coda trom an EPROM that will identity its
manufacturer and type. This mode is intenced for
uss by programming equipment fof the puspose
ot automatically malching the Jevice o de pro-
grammed with its corresponding programming sigo-
rithm. This moge is functional in he 25°C =5°C
ambdient lemperature range that is required when
programming the Z764A

To activale this mode, the programming equipment
must force 11.5Y 1o 12.5Von sddress line AZ (pin 24)
of the 2754 A. Two 13entifier Dytes M2y then De se-
quenced ‘rom the device oulputs by loggling ad-
dress fine AO (pin 10} from Vi !0 Yin. All other
acdress fines must Se held at V) during intgligent
icenttier Mode,

Syte 0 (AQ = V] represants the manulaciures cooe
10d byte 1 [AQ = Vi) the cavice idantilier code. For
the intel ZTS54A, these two identilier Dytes are given in
Table 2. All identifiers for manufaciurer and device
codes will possess oad parity, with the MSB (Oy)
2sfined as the pacity bit. )

Table 2. I7E4A inteligent Identitier™ Sytes
| Pins Ay oy O Os o0c | & 0 | O Oo Hex
Identifier oo lam [ ool aon i geo | a9 | o | a2 | 00 | Oets
Uanufacturer Coce Yie, 1 Q Q [¢] 1 Q , ) 1 9
| Dewice Code v | 0 0 0 o | v e | o o | os
»OTTZS: )

1. Age 120V 208V
L Ay=dg, Aygmihey, CE.OE = vy
3 Ape = Vi or Yyg
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ERASURE CHARACTERISTICS

+ne erasure characierisics of the ZT54A are such
:hat erasure begins 1o occur UPOD exposuce to light
with waveiengths shorter (haa approximatety 4000
angstroms (A). It shouid De noted that sunlight and
certain types ot fluorescent tamps have wavelengtns
i the 3000—000A range. Oata show inat constant
exposure (0 room level fluorescent lighting could
erase thal typical 2764A in approzimately 3 yeers.
while it wouid lake approzimately 1 weak to cause
erasure when exposed. (o direct suntignr. it the
27S4A is to De expcsed to hese types ol lighting
sonditions for extenced periods of lime. opaque
tanels shouid dbe placed over the ZT34A window 1O
srevent umntentional erasure,

The recommenced erasute proceduie for the 2TE4A
is exposure to shoriwave chiraviolet ight which has 8

intgllgent Programming™ Algorithm

0.C. PROGARAMMING CHARACTERISTICS:

wavelength ot 2537 Angstroms {R). The integrated
dose (i.e., UV intensity X exposure time) for srasure:
shouid be a minimum of 15 Wscclcmz. The srasure
tima with this cosage is approximately 15 to 20
minute$ using an ultraviolet lamp with a 12000
xWicm power rating. The 2T64A shouid Ds placed
within 1 inch of he famp tubes during erasure. The
maximum integrated dose 2 27584 A can De exposed
12 without ¢amage is 7258 wsacicm® (1 weak @
12000 1 Wicm?). Exposure of the 27644 to high in-
tensity UV tight lor long pariods may csuse Oer

manent darage.

RELEVANT INTEL LITERATURE

AR-265 Versaule Algorithm, Equipment Cut
Programming Time
aR-358 EPRAOM Reliadility Data Summary

T, 225 =25C. Yec = §0V = 0.25V. Vpp = 12.5V = 0.5Y
Uemits ! rest Conditions
Symbol Parameter Min. Max. Unit (se0 Note 1)
u [ input Current (AT Inputs) 10 WA | Viw = Vieor Vin
R T npul Lum Level LR taputs) -0 | ¢ v
Yine Input High Level 20 | Ve | o -
\s Output Low Voltage Ouring Venty 3 4? { b= 2.1 mA
Yom i Output High Voitage Qurinq Venty 2.4 : I ou= =300 uA
| leez Vee Suppty Current (Program & Venity) , 7S i mA
| bes Ve Supply Cutrent (Program} Q9 mA CE = Vi,
[ Vio 1y inteligent Identitier Voltage 1.s 12.5 v
NOTES: .
& removed Bmuitaneousty of atter Vop.

1 Veg must Se 200ied sunuitaneously of Defore Ves a0
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A.C. PROGRAMMING CHARACTERISTICS:
T, = 25 = 5°C. Vcc = 6.0V = 0 25V, Vpp = 125V = 0.5V
Umits Test Cond!ﬂonT
Symbol Parameler Min. [~Typ.« HMax. | Unit (see Note 1}
las Address Setup Time 2 ) nS
toEs CE Setup Time 2 ! P us
tos Oata Setup Time 2 f o us
Tan Acdress Holg Time o ! ‘l{ e |
Ho ;' Data Hold Time 2 ,’ | us !
tors’ | OE High to Outaut Fioat Jelay o | : 130 | ns
typs Ve Setup Time 2 f ;g us
tves Vec Setup Time 2 , } f L
tow 5T tmibal Program Pulse Width 095 | 10 105 ; ms | (see Note 3)
lopw f FCM Overprogram Puise Width 285 ‘ ?T".-’BJS ! ms {see Note 2)
toe : Data Valid trom OE i i 150 ll ns
NOTES:

*A.C. CONDITIONS CF TEST

Input Rise ang Fall Times (10% t0 $0%) ... 20 ns
input Puise Levels................ 0.45V io 2.4V
Input Timing Reference Level..... 08&Vand 2.0V
Output Timing Reference Level .. 38V and 2.0V

1 Yoz must e apphed simuitansously or delore Voo
ang removed simuitaneousty of alter Ves.

2. The iength of the Overprogram puise may vary trom

w6 -

sounter value X.

285 msec to 78.75 msec 35 a tunchon of the iteration

3. imbal Program Puise width toleraiice 1s 1 mseg =5%.

~

. This parameter 1s only sampled and 1s not 100%
resiead Output Float s Celined as the point whete

2303 10 poInnAel Priven—-sas TUING CHAGIAM
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intgligent Programming™ WAVEFORMS
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ALL TIMES SHOWN INT | ARE MINIMUM AND N . SEC UNLESS OTHERWISE SPECIFIED.

THE NAUT TIMING AEFERENCE LEVEL IS 8V FOR Yy ANO 2V FOR A Vi,
0¢ ANO torp ARE CHARACTZAISTICS OF THE DEVICT BUT LLUST BE ACCOMMODATED BY TNE PROGRAMMER.

'

2

3

4 WHEMN PACGRAMMING THE IT64A. A 0.1 47 CAPACITOR IS REQUIRED ACROSS Vap ANO GAOUNO TO SUPRESS
SPURIOUS VOLTAGE TRANSIENTS WHICH CAN CAMAGE THE DEVICE.
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MM54HC373/MM74HC373 TRI-STATE® Octal

D-Type Latch

General Description

Thass high soesd OCTAL O-TYPE LATCHES uulize
meroCMCS Tecanology. 1.5 mwron siicon gate Pewell
THMOS. They possess e mGh Adsa wnmunrly 300 fow Sow-
#r consurobon of sancarg CMCS integrated crcuits, as
well as 19 Ty 10 Cve 15 LS-TTL aas. Due (o he large

. UGDUL ITve casadiRty 8nG e TRRSTATE featre, nese
! zewices are »3aally SuReG 1Or intertasng with bus hnds in a
P tus organzed system

P

* When the LATCH ENASLE input is hwgn, the Q outouts wil
foilcw e S mnouts. 'When

LATCH ENABLE 509s Iow
2383 at @ 3 nouls wili 32 retnac at e ouduts untl

| UATCH ENASLE retums i agans Whan & hugn logic leval

i
H

! is anphied 19 e OUTPUT CONTACL inout, 2l ouduts Go to

a rign imoecance siaie, regarsiess ¢! wnat signals are Sres-

ont at e Othsr iINDuls ang e siate of e SIRDe me-
mants.

The 34MCITIHC iogie fanuly 1§ sD34d, AuncTon, A g
z3moatdie wih (he stancard S4LS/TALS ioge famly, 4
fnouls are orotacted oM Camage Cue 10 SLALS Sischa e iy
ntemai SiI00e Camos 19 Yoo and ground.

Features

® Typicai Jrocacabon celay: '8 ns

g Wice 20e°3tng vonage range:r ¢ 12 € vails

B LCow sut cument: | A maxwium

B (3w cuescent curent 50 A maamum (74 senss)
8 Suowt omee cazaomty: 18 LS-TTL icaas

_ Connection Diagram

Duakin-Une Package

LATCH
INASLE
Yee FTe] 80 70 70 5Q 50 50 0 5
t
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F 3 r [T l
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Z o——4d3G Slo—e—13g
.3 Qe o€ Ot Q
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/\ a 3 D Qq -] r- Q sh ;——,’ 0 Gf=
: | spaE | . gorerar ||
l [ t t ] e ) - -
' N e PYIP Y
1 2 ’3 4 s s 7 s
R Kl Dl o~ LR LI
OUTPUT Q Ho 28 2Q 3Q 33 40 4Q GNRD
CONTROL TIP VIEW =T aTet
MMSLHCITI/MNTIRCITS
SAHCITI(J)  TLHCITI(IN)
Truth Table
f -
x°“°’“-;}""' Data | 73 g e L . e e
; Contol | Zradie : Cuwwut | Ty = wee O DUPT DAITY ReAy-RAIS FOL SO
i L 4 - ] 1 "y L S T
R T L g wy T eowatos
oo x | o
i H b x {2z
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solute Maximuny Ratings ows 1 £ 2 Ogerating Conditions
- +70V Kax Units
age (Ve 0.57% +7.0V Min
e gt (Vnd 1Sl VecH1sY  Suply Vorsge (Veo) 2 5 v
n red F
Aot V3G Vout) -0.510 Ve + 0.5V OC lnput or Owout Yorage Q Ve v
A e -20mA VevYour)
_ ~voe Current (. tod z20r S
e —15mA" Operasng Temparstre Range (Ta)
~ A CuTent Do on {loum) =3 MMTEHC w0 -85 -
n o, > GNO Cument. por (i) =70 mA UMSLHC -=5 -125 ot
eage SRt AEngs (TsTG) ~65Co —150°C tnows Rise or Fall Timas
e Samad0n (PQ) 500 W W Vec=20V 1000 ns
L. {Soidenng 10 saconds) 250C Veg= 4.5V 00 ns
L pat mroeeatre (T > Voo = 6.0V 00 ns
oc Electrical Characteristics
, - - 1}
' 4
Tam2C | L L -ltomr:a ssclir,= _s;:n:z 125°¢C l
Parameter Concitions Vee A A - Units
i Typ i Guarmnteed Limits l
: Uemmturm righ Lavel 20V i. H) L5 v
¥ gt vorags 25v 3.15- 15 315 v
6.0v 12 .2 ! 2.2
3
! Uasmum Low Level 2.0V 0.3 23 0.3 v
nges? VOltBGE £.5v e.s .9 2.9 v
s.0v 1.2 1.2 1.2 v
Ve Fagh Lovel i Vin= Vi o Vi ; ‘
Autut voltage ' Mot €20 wA 20v| 20| 18 19 ; 19 by
45V 45| 44 i 44 H)
sov| 50 s9 g ' oy
Vin = Vi Of Vi, : ;
NouTi %6.0 mA a5y} 221 338 3.54 ! 3.7 ll v
Vi misT s ma €0v| 57 | 48 834 i 52 I
Masvrum Low Leved | Vin = Vg Of Vi i |
rout Voitage ot £22 wA 20vf o | a1 a1 0.1 HEY
«svi o | o1 21 a.t v
sov| o | 01 a1 0.1 v
V‘N - VH of v:L )]
llourts6.0 mA 45vio2| o2s 0233 0.4 v
leari<7.8 mA 60V[o02 | 028 233 0.4 v
] Uenrnum Input | Vey= Ve r GND ECV =01l =0 -0 boss
Maswnum TR Vine Yot Vi, CC= Vpy | 6.0V z05§ ] =10 A
FTATE Qutout Yoyt = Yoo or GND
t~esage Current
Vanmum Owsescent | Viy = Yoo of GND 6.0V ‘30 50 160 A
S\ooty Curent loyT=0 nA

andd A3 Ao 22770t A9 S0 YRl SHYTIE = CATege B TN e ey ooar.

T et Thenene 10eceG A FOrages S YerRORd D OTUNE.

“"Nhammm—m’w‘m-wmr:‘mu‘c-u: e 7 cecxacm, =12 AW Som

LIRS 3 o

handd "%t Jme s povy of SV 210 T PO St OSOR YOBONE (Yo, 4 Ve ] Gzug 1or MC £ 45V T 0 45V raimg 500C Do uaal vy
TN o e M0y Wortt Sxse Vay 800 Vi OGS B2 Vs = 5.5V anc € SV rmcmcreary (The Vi, raa & 5.5V & 3 85V } ™0 wonr Sxd eatage Corws flae
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