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Automnatic Antenna Controller
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Abstract

In current day,"Microprecessor. is mest importance device for using in many fields of
electronics, telecommunication_and -measurement enginesring. In-this thesis we proposed the
one of application of 8051 MPU.to \control the direction of telgvision antenna. By using the
AGC comparison technique,-the correct direction, can. be found. easily. The information will be
then processed, saved and sent io control direction-of-antenna, respectivaly.

This thesis should be useful in muiti-direction receiver and reduction the Ghost effect.
Further mare, This thesis can be extended the many kind-of receiver machine by improving the

detecting signal.part.
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Tsunsauwdl MCS-51 s Saudazuuvdallauaadsonies]lfitu 8751 axdl
4 Alaluyiwae Ultraviolet Erasable Programmable Read Only Memory (EPROM) LNz
FMTUN IR BITULLL LLa:mswafﬂqﬂnitﬁﬁﬁﬁhmuﬁ’lﬁ@ Wadaimsandon
Tusunsudn EPROM fo:ﬁ@ﬁL"j'JuuiﬂmnmﬁLﬂwﬁﬂﬁmﬁﬂﬂﬂmﬂmﬁQ’aanuumﬂum‘fu
e slusunsyfinvitagwfenaanisoinrazudly  Amusaudlaldlapninien
8751 fludlusunnudnaandousganir oy LLR:5@ﬁﬂ¥ﬂiﬂﬂtﬂiﬁﬁ1ﬁlfﬂmLLET’]
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L [l ] [ A‘ .'.- & ‘!. -~ = a = d.

vl lwal Fuawiisunasidldlysunsuanytol uandadasmaniadmuanannaanion
1 - J ™ L 73

o217 Mcs-51 wad 8051 fifl 4 Alaluy 289 ROM fnw:gnama;&ﬂﬂnmmmumm

[ o v s o ~ -~ o Pg ' .

ﬁaan'ﬁ'uaandaanu.uu'[@w'[ﬂmu;dNam'ﬁﬂma‘s‘u m-:Hamnwmzm:gnm'}mﬂmua?

8751 walusunsume e lmansosy walusunsalnadlansanimndalud

2. whinaudnanadszanananiafiy

%ﬁgLi‘Juﬂ’uauawaan"LuTﬂiﬂauﬁmﬂﬁ msdmldunsy  wazanuaiud
EMsunsuesnevinfigoud lappslfsmediemans  uszavsnanaaivinauian fud
smeaf A B, PSW.(Program Status Word) , SPw(Stack Pointer) énviulusunsu
(PC:Program Counter) @16 In LLa:é"rB"ﬁmmm'ﬂaga fruadiamaniuas
assneaas ALY frnsmswieitunmandiamaatussasinaaa iaaaanl iy 9 1w
8 fin Adfnwmensiwngaiiamaa Tl Uan au-gos w13 AN IRTINANERS
71 AND/OR XOR .31 1laouuasusanin muaiofaaussnausn udu ALU 63
uninfecanmilalemsinslas i iadifmslisunsalududu 9 adauloiids
%uua:El'mu'm‘i‘lama%ﬁ"nwﬂfﬁw%’uLﬂuﬂ'mhwf'mﬁ'maaﬁaada'lumsri'mmmu'lu
srupshd Bl

st ALU ALULTaﬁmmmmmﬁmﬁuﬁﬂu‘%’%m@a’ﬂué’nuwmsmnﬁ']wﬁo
w38 mmmmmnawawauam s lihiy whansaemansiaenit Ny
Fodnily T@uaﬂTumﬂ malﬂumnﬂ‘i'ﬂumuummaamuﬂimaaa Fademlumai
MUNIIFINIRENTTUYEY, MCS-51 fia_ansauisniwmainudmindagauwie 8 dn
waz 1 o naleuluszauinlunseanwisd wiangus Mueaaui MINaRaY
wazlglumsd s anmerinae 18y ﬂfnummmvﬁuﬁmm"'ﬁm%'u“l‘ﬁ‘lmmﬂ*mﬂu
ypafygouiuazaanfilinsAauazaanuuImIaTINdagfiTadia Boolean Falaning
vldgnnamivilesiwnsasaiing 9l PlndneEiE g osnatanilen

s'f'nﬂ?:mauagau
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m.‘l- TIMENG

g

A1 XTAL2 fm _f Rk

| . S | —— — - —— WE— — S — J
i YYYVYY Y WhAj
l-]! P1o-P17 P3C-P37
= * Z3C154 8nd B3C154D only.

Eﬂﬁ 2 24 Tansgtnuamilasnissumeluuas MCS-51

2.1 uangfinaiaad (Accumulator : ACC)

MCS-51 fLtuldaaiu MCs-48 filf Acc fiflawia 8 in Lﬂuuﬂﬂgﬁ’nmﬂa*fﬁﬁa
sulngerdfsdniianeii Tanfiosmoluiumid waziuduadwtildond d
maadiamand LU UIN AU m Wl hanAuly §r Acce Smansaldidudunds
nsziwiagnniziilumiaitounsasin uazlfif unsnlumsdindayalums

ﬁmdaﬁ’uqﬂn‘srﬁmuuan%fa razuLaNNIIMsuan MNiiMIaTIreumIedayR
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2.2 133qa03 B

Lﬂmﬁimmai'ﬁLﬂwﬁiﬁmuﬁm&“uﬁwé"waamiﬂmuamw Tﬂu'l'ELfJuﬁLﬁU@Tfaﬂm
w’%’aﬁqmnm:tﬂuﬁﬁuuaé’wﬁﬁﬁﬁﬁamé’an'ngmua:tﬂﬂuﬁamims

2 3 193aea TR uaasrmuslUTinTy (Program Status Word :PSW)

3Imans PSW Lﬂul.ﬁama{ﬁmewaﬁi@mé’amnmﬂ'ﬁﬁﬂE'i'asm 9 wazlfifludaidan
nsjnm‘sﬁw’mmauﬁmﬂa":rnejmm 9

5.4 §hTauAN (Stack Pointer : SP)

MCS-51 2:17 RAM mulwﬂuu‘%nmmmnnwaﬁmrﬁﬁw%’umnﬁau@iaizwm
lusunsunan mmnmimuwwwﬁLma%m'jwmﬂuuda*ahuiﬂ‘imeua"mmmﬁuéh
LLﬂmaua'mm'n v uan e AL RN I m TUS e wdwaaiiwe Linna i
Tapdl sp asiludine 8 finaz quﬂﬂmuimaamTuuﬂnau‘nmauﬂﬂ-mmLﬂuluﬂmumwm
sevnamT RN ) PUSH WAL CALL UazdzaqeIuad SP ammmnﬂ‘lﬂmummagaaan
uslidnd POP Wi RETURN Tagnnufmesmiilannssa MCS-61 aansnldauan
Wilidafits 128 Tud LLr.sﬂuma1Jﬁﬂ%ﬁmi’u‘[ﬂmnmﬁ"ﬂﬂa:?ﬁ'ﬁaum‘wﬁ SP az5ufl
Fumiks O7H daru mmna:n.‘%'um'sgq'fag.umﬁ@‘humm 08H MCS-51 fasnildpuudase
Tusp 'l "ﬁaaﬂ’ﬂumsm‘?ﬁwﬁmmﬂammn'lﬂzﬁﬁ'lm g 489 RAM e tuBy

2. Sm'ﬁ'naam {Data Pointer : DPTR)

BPTR (T3midatuun 16 On Aisznaumeluigs | (DPH) waz luvida (oPL)
saAsn ek A aeps 8 In. revenisidagsha yEaaslFTIuiung 16
fin Al WM Increment w38 Decrement dauslorflumaldgnnatiaiioglusd
amaﬂumimﬂﬂmirﬂumqé‘aulumﬂ"ﬁﬁw%’aLﬁmﬁ'um'maﬁ'agaua:%s‘i’nmﬂwamﬁrm
A7NANANEKEN

2.6Wan 0-3

1Tamea’ PO,P1,P2 iRz P3 mamajmﬁmmm’ﬁaﬁﬁ"uﬁmm anfluisiaansi
LanteruaInatm 0,1,2, Uax3 arvdoauluanistdiin

2. TUVJLwamamaumu (Serial Data Buffer : SBUF)

UNLNGT'UE&NRBW‘ITNLLUMﬂﬂLﬂuLiﬁ]m@lﬂiﬁadﬂ’J FavitadwiWiasmiduasdn
dnduiinatmeivy mawauamumm SBUF U3 mm’muwMasammﬂumwmi
defayaaynsy 3maedandoidn SBUF waunummwﬂﬂmnm msmma-uaua
fNuaanaIn SBUF fﬂuLﬂuﬂ’]TﬂJ"HEl;‘.llaiﬂﬂ‘l_IWLWa‘iﬂ’J‘m

2.81798Lma3 CAPTURE
VLEJ‘HLUBT 8032/8052 9% MﬂL‘S%KL"ﬂEﬁ L'W!JLG]JJL‘]JHL‘S?]ﬁLG]E]iLﬂ]JLi]BTﬁ’]HTUGI’F\]U

a1 2 Iulwuansldwrassimaaianiias S nsiauntUrafidnundien T2EX a9
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TH2 uaz TL2 'ﬂ:aanﬂagmﬁﬂ'lﬂ'[mﬁamai‘g}' RCAP2H Ua: RCAP2L samsiiadu
i wiilwuanisurridalud@owe 16 {in FmfumTlsadus Vet 2 feexdineg
\ auBpaluwiatasely
. 2. aisimma$aIuqu (Control Register)
ngu SFR #1w 1P.IE, TMOD,TCON, T2CON,SCON Uz PCON azisznaumei

nfildlunisauay  uazusaIEnIUTY gamsltrulusuuiumating  asusvaIny

[y A Iy e A W 1
I.Lﬂ:'wEliﬂai;\ﬂ‘ilf‘ﬁﬁil:ﬂﬁﬂﬂﬂiﬂﬂﬂna natuatasaty

3. wainvas 8051
8051 HwliTesnonlniacoiama 401 dadluneine g Foil
Ve (140) Gany +5 v
- Vss (1120)+flua1 GND
- PORT.0 (17 32-38 )ilvowaia 8 im fa—(P0.0-P0.7) lasaminsuny

Open Drain Bi-directional ﬁdLLﬁmluzﬂﬁ 2.25

ADDR/DATA -~ CONTROL

o) Dt
.

Vee

|
[7ox]
PIN
SET —
INT.BUS b ol— ¢
WRIR ) N ,
U A '
TO CLR Q E
LATCH | ;
" | |
READ ™
PIN L
A.Port 0 Bit

U 2.25 uaaalasering wain 0 (In)

-l "-" -1 - + b L ﬂ: .l )
- wadn 0 (11 32-39 ) Srianua 8 fin fa (P0.0-P0.7) TEvuld 2 wihd fa duee

wiruazandraan Widnsitnarudimeueniiiariimsd ﬂuﬂ’agam’lwmnmwﬁﬁmu
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- a a - 4 5 = v

uanaIuaNeL1 Control aaun 2.25 UssnavuasBnntinfinilande Huwain 10 thead
milivhauiiuduwnwaindaasasin 1 N faweimit axlinald Q ves D-FF iflu “0”
vinly FET dnanaflanuz OFF ammmﬂl'nmuammwaw PIN (wain PO.X PIN) azlt

ﬂmmm READ LATCH Luannn?ﬂwﬂ Tri-State Buffer VU
-wain 1 (11 1-8) fvanue 8 On fa (P1.0-P1.T) #laseaiendns wadn 0 ude:

Wanudumuntstunadwuny (intemal Pull Up Register ) uTawmwmwﬂw 2.26

READ . —Vee
LATCH ] 5
[j INTERNAL

SET : PULL-UP*
INT.BUS D2
IWRLEG LATCH iy
TO 2 O 2
LATCH 3] ,

i
READ TR ¢
PIN !
B.Port 1 Bit

Eﬂﬁ 296 1a3d853u8IwaTn 1 (In)

- wain 2 (71 21-28) Sy 8 fn a1 (P2.0-P2.7) Hlansaiensis PORT 0
Tausl FET shaneadmdiudmunldanudumunaonwuny (internal Pulllp) wasnil
Fram 2 wid daausolfifunamemivdiianass 8 In uu (A8-A15) wazniiln 17O
wainlFrnwnly dewldamiudunnnwain deadsnain “1” snfimamiinen ety

W FET ag;‘luﬁn'n: OFF ﬁuua@ﬂugﬂﬁ 227
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ADDR/DATA ; CONTROL

Vee
READ ; INTERNAL
LATCH 1 g PULL-UP*
I H
i P2.X
i PIN
SET H
INT.BUS DU o — 1
WRITE P2x E “”"J
LATCH —
TO |
LATCH =
READ SN/
PIN i
C.Port 2 Bit

Eﬂﬁ s orlanasisnerwain 2 (@n)

-wWein 3 (11 10-17) fmue 80w da 11 (P3.0-P3.7) filaseaiandawain !
wasnivnminiaeu 1o wety freslimaimiidvu 1P PORT AlWamadn “1” il
wasninauns AN finiieds aeFRImMAINANEBNIN sz fusgnn bl Fyanm
s9 9 et

P3.0/RXD (Serial Input Part) Lﬂuﬂ"r‘r"ﬂ’ﬁ'uiagauuu BUNIY

P3.1/RXD (Serial Qutput Port) Lﬂumﬂﬁ'l'ﬁfhﬁaﬂauuu BUNIY

P3.2/INTO' (External Interrupt), TSR AN TRz InAIL1en

P3.3/INT1 (Exteffial Interrupt) 1T TUFIAN IR IAIETINATDUEN

p3.4/TO (Timer/Counter 70 | External ©input) SRR I RTRECRN SRR ES)
Timer/Counter 0 AYnwinATuswm iR avasdnigm T AvdafyoranAn il

P3.5/T1 (Timer/Counter 1 External input) psudygrond iy Timer/Counter 1

Fagimyrnamimilauny TO

P3.6/WR (External Data Memory Write Strobe) NAY YA T DEUTYS
L Favainaanusdmintdayamouan 8051

P3.7/|;{—D (External Data Memory Read Strobs) 1M ”mu wmmmumimwaua

nwia i Em iUl BYRNNLUDN
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Tassasrevas (wain 3)

ﬁmam'[ugﬂﬁ 2.28

ALTERNATE
OUTRPUT
FUNCTION

READ
LATCH . ves
L INTERNAL
PULL-LP
INT.BUS L
WRITE C Uit
- s o
WTeH | T
READ
PN ALTERNATE

INPUT
FUNGCTION

Eﬁﬁ' 228 lassgiivamain 3 ()

- ALE {11 30) inndsalarudmiullmuandueniniwluvidn (A0-A7) fiae

sananannowasy o) Ayydiesusafivan 9 2 05t Tu t wurEuleids (1716 289

SUNMUTRN)

- IPSEN (17 29) Lﬂumﬁ‘l‘ﬁfhﬂmuE%']m"ud'm-ﬂ'aga'ﬁnn Progarm Memory N8
uan (MieANNIILUIEIAY ROMEPROM) FuniasdooanyT 2 asolniaaziaminle
WauddidunnTam Internal Program Memory sl weenfinail

- EA-(an 30) tAtlausedn 0" Lﬁqﬁmwﬁ%ﬁga:dmmmn Program Memory NNt
wanFmivhiin Lwiﬁ'lgnﬂami'waa%n “qz fiazgulysumsame ludn

- RST (21'9) Lﬂmﬁﬁﬂ%ﬁgﬂ:?L%ﬂ“l@Tﬁ@imﬁa Hauaadn “1" Adhfinniwinetine
Wy 2 wuriulnds Lﬁﬂﬁﬁggn’%ﬁnmdw 9 hi3imaaile g wddfadaanof 2.1

_ XTAL1 (1 19} Idsantaapamevonlatiduduymdigronsanataimnad
_ XTAL2 (1 18) Ideantasoamenanianiumeninniassssasdaianed

% 10725V Vee

#8051
8.5k Vss

71 2.29 AR aTITEn IANL 8051



4. 1995a0AUD9 8051

midaﬁagﬁ'wﬁu 2 3y 90 wWULARS

msdesiagy 2.30

QUARTZ
CRYSTAL

OR CERAMIC =7
RESONATOR T

(_

O

—(

XTAL2

XTALY
Vss

40

amolulazadaannmi uuanﬁzmmu

MCS-51
HMOS
OR CHMOS

(a) Using the on-chip Oscillator

MCS-51
HMOS
OR CHMOS

EXTERNAL
CLOCK
SIGNAL

(NC)

EXTERNAL
CLOCK
SIGNAL

270251-12

A, HMOS OR CHMOS

MCS5-51
HMOS
OR CHMOS

XTAL2

XTALY

Ves

270251-13

B. HMOS Only

MCS5-51
HMOS
QR CHMOS

XTAL2

XTALT
Vss

C. CMOS COnly

27025114

(b) Using the External Clock

Eﬂﬁ 2.30 143IFTIAEaATAY 8051



41

5. falanvoad g (CPU Timming)

lSLzJSZ?z[SZI 54
© {PtP2{P1 PP P2

ss | st sz‘sa 54| ss saLs1
P1 P2{P1 P2|P1 P2|P1 P2 1 P2

osc p1 P2|P1 P2|P1 P2 P2iPi P2
(XTALZ) : .
ALE | 1 1 1 e L

OPCODE

READ OPCODE. geap NEXT .
(DISCARD). 1—— READ NEXT OPCODE AGAIN.

......... H‘qszlsals“]ss‘s”

(A) 14Byte, 1-cyciminstruction, e.g., INC A,

READ OPCODE.

; READ 2ND B

YTE.
L—— READ NEXT ORCODE.

P

Tsx 52|33154]55|ss

(B} 2-oyte, 1-cyda instructian, e.g., ADD A, #data.

READ OPCODE.

E READ NEXT
: GPGODE (DISCARD),

READ NEXT OPGODE AGAIN.

@|sz|sa|s4|ss|ss 51 [s2 }’S3 |54 | 85 |s6

(G) 1-byte, 2-cycle instruction, €.g.. INC DFTR.

| AEAD OPCODE AEAD NEXT OPCODE AGAIN,
L [ MOV, -

! READ NEXT NO FETCH.

| OPCODE (DISCARD), ,17E1CH:

1(J:NO ALE, l

|
[st] 2] 53].54 . 5a'se | s1]52 | s3] s4lss|ss

(D) MOV (1-byte, 2cycle). ADDR . DATA :
] = —— - :
ACCESS EXTERNAL MEMORY

'.L]ﬁ 2.31 Hdlﬁﬁﬂﬂﬂiﬂﬁﬂ’]%ﬂﬂ\‘]u@m ﬂ’]ﬁd

mavinetuly 1 mmmam-nummmua 1 uS LTUAIEY INC A datudnds 1
1u¥ 1 Cycle Instruction B9 Lﬂuﬂaaﬂ'hjl,mnu 12 §n Tﬂsﬂaaﬂan'ﬂ 1 uar 2 waglu
779 81 WA 1 uaz S1 1Wx 2 LLﬂ“ﬂaﬂﬂﬂﬂ‘ﬂ 12 navan'luma S6P2 twad (UIndiud 4
gaz RUN FruanuTviiny 12 MHz muu ARan 12 anﬂwnunmLmﬂu (1/12)*12=1

uS ( #1111 ll.&l?i'ﬁuvl,‘mﬂ‘ﬂ ﬂamamimmumu@ S1 qufle S6)
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Tﬂﬂ 2.31 (a) LEAIMITIIHLaIAE INC A dafudnds 1 lurf vhaowasa malu 1
Lm'n-nu‘lfmﬂa 71]‘(1 2.31 (b) LaaamItheuasfnds ADD A#Data Fadlusnds 2 luf
ummmmaw'lu 1 wysdulods T]_]Tl 2.31 (¢ ) LERINTIINUTBISNFT INC DPTR ‘na
Hudnds 1 lurt uarnanuaiolu 2 wurduloifs ﬂJn 2.31 (d) LEIMIITHTIFF

MOVX dafludnds 1 1oy udvinousislu 2 uu'n'nu'l‘nma

OME MACHINE CYCLE . ONE MACHINE CYCLE
o (ol sialuloinlslnisls
P e s . Ny 1
as‘zﬁm__r:l | ;.l |
RO | L |

1
T

{A)

7 T
P2 PCHOUT)TT PCHOUT | PCHOUTfPCHOUT f| PCHOUT X_IPCHOUT
e i mE g i s &)
+ N
*iw T im e
CYGLE 1 3=l CYCLE 2
51|.§[s‘.|s4|ss|sa’sﬂsz[s:[sqsstsg‘
=hergivary wanvavigh
™ : !
l WL bz¥? | ! WiTh A

P2 pv::ﬁourr[i Pcncurj b 0uT OR P2 OUT frﬁmm X_l[pmwr MOVX.
- B — {5
e \§ Y,

PCLOUT
WALID YALID VALID

gﬂ'ﬁ 2 32 UAMHRIIRINNSARARRURUTITAUIINEUEN

an 2.32 (a) nJumnm'uaaammmmmmmamuMmﬁmamwao Program

Memory aumﬂuaﬂ muuamm’lmm «111 11158114 OP-Code 971 Program Memory itk

PSEN HanzuaaiiW 2 afiln 1 unrdulmaa muuﬂtymwmn‘['ﬁmwagamn Program

Memory azldfynm PSEN
il 232 (b) Hudynaadygnwifisadastumsaudayasn Data

Memory &manms PSEN wzfllfiBs 1 gn Tz daunaziduianalunisam

Moo
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daysiin Data Memory TanlFRmyqn RO (pnagtilaing 9 NmsgwtiayaTn

-

Program Memory 92 BAWL1t4 PSEN waznTsdudayanIn Data Memory arldRmypIm

RD §WdFANM ALE A ﬁmm’lmﬂ'l-ﬂumi Latch Address AO-A7 1HWa1)

6. N3G aMIKIBAI1391 Program Memory Lz Data Memory MEKDNTN

n’ﬁsiamhmn'mﬁ'w'fame'lu;sﬂﬁ 2.33

WR
E ? +
R 33K AZ I #)3%
15 37 i
X
.“__ an 1617 & Z0E ma-_n. uﬁaw 20E
Cl 20F 8
F13 - : f t 1 teel
.|H is 27 B e— 77 PGM) 5 1AM G
26 - N e— 1= % #HLY atz, ] AR
KTAL vtz 28 2 ] 2
wunz. ) 2 AJl »n A 7
10 4 ATD
7n A 2 5 2
"H B ;i A8 g .Y 22;
C2XPF . EPROM Ald AAM
Neawy - | I 6264 (8K
71281150 A3 £2256 (2K
$031 i 71256220 \
AJ' = wida TS12 640 : 3
5] 17 6= 4 5 4
YT b 1= 5 ~ s
13 g0y 12148 7 ()
15 —{ 186D a3 Laih 27 ——rr T
34 = 14Ty Y 4 S8 ,_._.:T———t (]
33 —{124NTH ~ 7 ek g
Fort .
g—:z::i_l"r,b 2 T‘r’—l 1 u e = 19
~=4 1) (TXD}
30 100000 o ALE ] -J___- Mlimmns mz-nmu MlBl!l?lGlﬁ mzn“
17 —{s v 207
1.6 =7 3 :g
15 =6 N -
el HLT o % AC
1.2 =3 7 "g
11 —2 » o
10 =1 9 »
C3I0xF. | Jumpat Tabl
L -
+ Mamory %zn EPRON RAM
! faset BK Nonhg Mona
16K I NA
3 320 NE Y
RE.IK Az [ 12D HA

31]?1 2 33 PTHANUALAIINAN LU TUNTULALANS NEUANTH



7. suleLiSTINNBBIRUL g@A21331

winpaud ety M

P
Memory Program Memory Faiuniioe
dmiiin Program Memory Ndia ROM 1110 4 fila

ROM 111a 8 Alalur dausaoluzUh 2.34 uas 2.35

FFFF

1000
OFFE

0000

6TK
BYTES
EXTERNAL

AND

4K BYTES
INTERNAL

FFEF

=¥ =

0000

CS-51 uaﬂmﬂﬂu 2 7fi¢ fa Program Memory uaz Data
'nm'm’l'mnulﬂmnmaeomu-mau'l.wnw 8051
vk stuae uaduuued 8052 fide

64 K
BYTES
EXTERNAL

N~ [0

E’J Y1-2.34 Nmmnmmmmmumum‘nmmmmumm 8051

FFFF

2000
1FFF

0000

56K
BYTES
EXTERNAL

AND

5 KBYTES
INTERNAL

FFFF

S

0000

B4 K
BYTES
EXTERNAL

Eﬂﬁ 2.35 ﬁ’wmUmma'hz%’m%‘uiﬂmnmﬁ'm%’uma% 8052

= 1 o ﬂi‘ Lo L 1 a A‘ e
Data Memory (Inwmiapanudfildifvdayamiisanuit sunnou
’uauaaﬂﬂ uas am'uauaaanm‘lm dafuminoenudimoludniinns 128 Tud

a’mmma's 8051 Wiz 256 1'1,‘]J‘Y'I ﬂ’m‘ilJL'Ll'ﬂ'i 8051 muﬂmymmmmuuan'ﬁwu

64 Alatun mLLamlugﬂﬂ 236 War 2.37
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FFFF ——

INTERNAL
P e ml
S
DIRECT B?frés
ADDRESSING L EXTERNAL
80 | ONLY — AND—>
7F DIRECT &
INDIRECT
00 | ADDRESSING 0000

0236 Sawiluaa s Fmniy Data Memory {was 8051

INTERNAL

INDIRECT
ADDRESSING ONLY. | FFFF

|7 “sonTOFFH

FF 17 jT

FE

SFRs 64 K
DIRECT BYTES
ADDRESSING EXTERNAL
80 ONLY V— AND—%| -

7F DIRECT &
INDIRECT
00 ADDRESSING 0000

3R 2.37 Famitaasa@w U Program Memory %83 8052

maﬂ%':aa'ma:aaé'ﬂ'hﬁﬂLmﬁ.wammumwm‘i'lﬁ'm%ﬂﬂmﬂmLLa:m@'ﬁﬁG‘hLmu',a
ﬁsﬁ'auﬁw‘iﬁga:ﬂﬁaﬂ’m"\.ﬂ'wﬁﬂdaﬁwmumﬂm‘hﬁLﬂtﬂﬂmmmm:mGT'] yFunaun
SAepanuuuuandfaaniiina fm-ha
vov Maasary RAM muln
MoVG lddnda Program Memory
Movx $3asa Data Memory mewanin Iﬂm:q@humi,amu‘%ﬁmm'?

DPTR
o |=|-: A = a4 v = 1 - o A’ +
‘D'WL‘].JE]‘:: 8052 LUWBNIUILITH 80h-FFh ‘]Nﬂ"ﬁ):L“BLI%ﬂ']%’}JEJ%Iﬂ W UILIDAUASLYN

ﬁaﬂagdﬂymaﬁamﬁﬁu é’aﬁmmymmﬁwﬁagﬂ 237
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1 a Ei 1] D‘: -
FAufimirsanasiinftayalasnisdaairiniu (Indiret Address Area)
A’ i 1 o - dl = J’ d‘ L -~ ' '
AufinianaanaduSiam (80h-FFh) anugih 2.37 uAunsaunuataniae 128

gauInasily SFR LaaLATEUA: Indirect Address Area AIUU :&’lﬂuu‘[ﬂmnm

fardadatu SFR azdadldiduuuiihitoyalasasarinui (Direct Address Area)

. X da . d . v . & ,
fauAnfisnauniisandhfisdeyauunmadaayiiiiu (Indirect Address Only)

78
70
68
60
58
50
48
40
38
30
28
20
18
10
08
00

v 4, o d . .
ﬁun‘nmﬂmwmm-ﬁ'ﬂﬁaﬁ'aga‘[ﬂﬂmma:maé’au (Direct and Indirect

Address Area)
X o4 . — e
i 128 tun ﬂ’qutﬂﬂ:ummu 3 mumgﬂ‘n 2.38

<3 8 Bytes .
7F
77
6F
67
S5F | scraTcH
57 PAD
AREA
4F
47
3F
a7
il F | 2F BIT
ADDRESSABLE
0.. 27  SEGMENT
3 1F
2 17 RecisTER
1 OF BANKS
0 07

gﬂﬁ 238 128 luiuad RAM 'ﬁrﬁ']ﬁq"u"agmmumomma:moﬁau

1. $3a@aTuues (Register Banks 0-3)
Foneinuniis (00-1Fh) sududmesdimaaiuned (0-3) lanuvaiuuusda

[3 L L ¢ w oaa a VA 5 - - - 1 -~ o = 5
\l‘l_J'r’lTJlJLl.ﬂ'lvl.Gl 32 vl.']J'H HW‘HWE‘JIYI’]J']HBEMLLUJEI 3 Lllﬂﬂﬂﬂ‘ﬂﬂﬂ%:ﬂEl‘]_JN"m’N’]W/ILLU\'JFI 0

LRYD LRz SP 2z 5uduneuniia 07h Yiwdl
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2. umrmﬁmummmn‘l'ﬂmmmuu\mummnuun‘lﬂ (Bit Addressable

It

AuRdauduamara (20n-7Fh) $1uw 16 linimSadiudines16ivinty 128
In Bedumisiin 00,01,02,03,04,05.06.07 e MunIniIaNsIdme 20h 7

47

iin 0,1,2,3.4,5,6,7 auseu mﬂﬂ 2.39 11U siaensidinin DO waId ALY 20R Nas

fauTuuddIin SET 00h

Symbol Name Address

*ACC Accumulator OEQH
*B B Register OFOH
*PSW Program Status Word 0DOH
sp Stack Pointer 8IH
DPTR Bata Pointer 2 Bytes

DPL Low Byie 82H

DPH High Byte 83H
*P0 Port 0 80H
*Pl Port'| 90H
*r2 Port 2 OAlOH
*P3 Port 3 0BOH
1P Interrupt Priority Control + OBEH
*IE laterrupt Enable Control 0ASH
TMOD Timet/Counter Mode Control 89H
*TCON Timer/Counter Control E8H
*+T2CON Timer/Counter 2 Contrel 0C8H
THO Timer 7 Counter 0 High Byte 8CH
TLD Timer/Counter 0 Low Byte 8AH
THI Timer/Counter 1'tligh Byte 8DH
TLI Timer/Counter 1:Low Byte EBH
+TH2 Timer/Counter 2 High Byte 0CDH
+TL2 Timer/Counter 2 Low Byte JCCH
+RCAP2H TAC 2 Capture Reg. High 0CBH
+RCAP2L Byte 0CAH
*SCON T/C 2 Capture Reg Low 98H
SBUF Byte 99H
PCON Senial Control 87H

Serial Data Buffer
Power Contral

Bit addressable

+ = 8052 only

A17199 2.6 uasaFanwalauasduLmiadig 9

'-?‘iﬁay‘"lu SER



Byte
7FH
2FH
2EH
2DH
2CH
2BH
2AH
29H
28H
27H
26H

25H
24H
23H
22H
21H

20H

RAM

(MSB) (LSB) '
77 | 7€ | J7C 7B | 7A a9 78
77 26 f s\ N A f
6F | 6E | 6D | 6C | 6B | 6A 16968
67 {66 | 65 |64 |63 {6261 |60
sF- | 5B sp /|sc \|SBUlSA |59 |58
57 156 |55 {s4.]53 |52 |50 50
4F--|4e- ) 4D J1aC) | 4B J4A- 49 {48
a7 a6 as Taa Va3 | a2 a1 40
aF) |38 43D 13C {3B 13A |39 38
377136135 {34 |33 432 3130
28 |28 f2D f2¢ |28 |24 |29 |28
27 1262125 |24 {23 22|21 |20
IF | 1B D Ic 1Bj1Aa | 19°p18
17 a6 s |14 b3 Ja2 a0
oF~| 0B ] oD |oc |0B _|oA |09 |08
o7 |os |os Toa |03 o2 |01 |oo0

48

JUR 2.39 usaadumiatlingns 9 TushunsiuasiaTa (20h-2Fh) 3imaaswind

ALAE TUaLL A NaRIa 1190 2.5
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3. uTrmiananu ey (Scratch Pad Area)
A‘ dl n‘-‘- ] L3 L0 . “-’f 1 L cl-l .q' a
Aufisoud (30h-7Fh) andaudayaldfiazluviini lmansaldmsieiu

UYﬂﬂ ONHNHLUBNTLUAR IJ"I'LJTL']muTﬁf@ﬁ:'Nluﬂ’]ﬂ'ﬂﬂu'ﬂ BS{JIRN'WI‘]JR'LL@IF]

2.8 maidonlns MCS-51 fumKasAN
1.1199ARKI8AIHNI1EIHIY MCS-51
wdaldiflu 2 saulng 9 fa

- Data Memory

- Program Memory
Data Memory

Lﬂmmummﬁwﬁlﬁ’tﬁuﬁaga finnuylefiy 64 Koytes ifhumiapanud
Ustmauusadiznld (RAM) #gnnimin ) mesi- Alflumigwdayaan
RAM fia_RD lazfnygnodifunndoudoyand Ram fio WR
RAM {Random Access Memary)

dwmlasenuifsw sl puuszaaud ongle ﬁagaa:gw_’muﬁuﬁﬁ
elidss utad 2 7l fa Static RAM La: Dynamic RAM
STATIC RAM

Lﬂunmnmmﬁwﬁwﬂa'ﬁ'hu‘lunwmm'l'ﬁ’muusiﬁmﬁl::j\uﬁ'mﬁuuﬁu
Dynamic RAM “fmwmgnn'hmi zjamn%umﬁﬁaﬁmﬁﬂmi refresh’ Wi Iua7
998041981 Static RAM ﬁﬁliaﬂnuw%mwﬁagﬁmﬁ'mmmum‘mmm@
ATNIVBMUILANN wasnisununndmiunudlilaginonin de wef
TMS4016'1138.6116 “ﬁqﬁmmmmmﬁl 2K X8 ﬁqﬁmﬁm’mmmugﬂﬁ 2.40 Uaz
HIIa1 784 TMS4016 ﬁauam'lugﬂﬁ 2.41

TMS4018 24.Pin plmtr
il pechagt
[top wigah

Pin nomencintue
AT ~J U] Vee
AG-AT0 Adqrevae
as[]2 ni]a8
par-oos Data inidats oul
As[]3 2207 ae e
W s Ch Inct
a4 n[w . 0 salec
I Output snabl
ai[]s w[JE ° o et
A?l: ] 13[]A10 w Wiite ennble
g Ve Grownd
s 18§
+5V¥ |
als 17[)nca Vee aupply
pai @ 6[Cjoa?
pcz2(T] 10 1w{JDoe
COJC " 14: nas
Ve 17 1a[} pos

U7 2.40 Nada9UI@Y Static RAM luas TMS4016
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(" Telrdl
!
ADDRESS xl
-
_ . ~ tatA) :
G t i 1
N\ v
) ! )
ol 1 N
| | oy
H 1 1 T
E\ I le— tenta) -} ! 4 : :
b - Y ! L (<
T als) la— tgisis} T2
'r__ tanlS) lsew Notes 8,121

DQ{out) I

{a}

[ Tetwl
1

: )

L
ADCRESS x Jl><
1~ b-'MM s noir 7

SN AL TR,

! '
| W SR ITT Y T

K o B aS e

1
[TV 1 \gutwt e st 10 b

N ; Lealw} R
R s S e A
hetDl : t

: | po— S ] (s it 111
oaiwml =4 :
\\I' i
f

t

N

(b}
Eﬂ'ﬁ 241'(a) Read cycle timing for-the TMS54016 and“(b) write cycle timing

PROGRAM MEMORY
= N & d' Lt = ] o A 1 v 4+ v =l
Huniasanud 17 le A uldsunTind unid 1ma083 N T wY aga"lm agALa 87

(ROM) §yn1o4an MCS-51-7il7lunss i ROM ha PSEN
ROM (Read Only Memory}
Humiaaanuduuuiig Wenaliidsdeysligyme wmihvanuiia
grudeyaldanadion
EPROM (Erasable Programmable read-only Memory)
[ ) L] o A A v o ol A4
Lﬂwmumwmuuumawuwmm:g'lmmmmmmmaovl.@lLLa:mmsn g

o, au'ﬁaga‘lﬁ

The 27xx Family of EPROM
FITRADHAN AN 2.6 mﬁm’mmﬂﬁqgﬂﬁ 2.42 LLa:ﬁﬁqnmﬁagﬂﬁ 2.43



wed AHY
2704 512x8
2708 IKx8
2716 2K x8
2732 4K x 8
2764 8K x 8
27128 16K x 8
27256 37K x8
27512 64K x 8

ANINN 2.6

Pin nomenclature

AD-AT1
E
GV
Q1-08

Veg

Addresses

Chip enable

Cutput enabla/+21 ¥
Cutputs

+5 V' power supply’

TMS2732A. .. JL Package
{rap view)
AT 7 24 [ JVee
As[ |z 23[]A8
A5 13 22 {] A0
Aa 4 21 [an
A3]s 20[7)G/Vp
A28 18 Jal0
Ar[]7 B[ 1E
A0[]8 17 [Jos
a1 [la 16 Jar
az 710 15[]ae
a]n 14(]as
GND [ 12 13[J a4

FUA 2.42 myiansniuas TMS 2732A

b1



Resgd cytie timing

Viy
Addrassas g:
V:Il. lf'

’ LanicH H taar]
_ Vin H [—
Vi I
—tatal 1 Rt B gl PT
Vou
01-08 x
VoL | ]
Stendby mode
Viy
Addresses I
Vi
X Vin
E Iy
V“_ | du[El‘
Vou 2 r‘_tu(El
o1-a8 »—'HI-Z
VOL 1

Program cytle timing
i |

ViH
Addresses X Address N Xﬁmdrm N+1
T 1

Vi

Min/Vou I ! ;
N il =

|
Vi IV ! '
b vl — = tupy | i |

! ! - ‘H——ta.wm
_ Vi 1 1 | I
G/Vpp ;II l % N T } : /
Vi VPRl }?"“ r
a R i

m|
= o=
r T

Timiﬁg measurement reference levels: Inputs 0.8 V and 2V
Outputs 0.8 Vand 2 V

gﬂ'ﬁ' 2 42 st lumssiwiazlUsunsuany TMS 2732A

B2



1. NITODATHARIURUIDBIUHILAINAN

63

mmamﬁ’aﬁwLmﬂmawmummiwﬁm’mﬁ’uﬂua #7190 NTIE MUY

o ldiruaEnnin 64 Kbytes AInk FasanihanFoatuuaaliaees

AeasVRA NI a U eniT e T dlrmiiheanuitwe 4

Kbytes $1w3n 8 67 9z ldllviiny 32 Kbytes ldsusniGufiuaaiasy 8000H @71

5 Fax3uTiaaIATE 9000H GaT18a21B AR FnT N 2.7

EPROM uaan I Ars A A Ap A, "TTTTTTTTTTTTTT Ay
i .
1 8000-8FFF 1 0 0 o A% NN\ X
2 9000-9FFF 1 0 0 N T \ SR X
3 AQD0-AFFF 1 0 1 N AT U | LRt X
4 BO0O-BFFF 1 0 1 ENEIISSR T | B X
5 C000-BFFF 1 1 0 S 1 X
6 DO00-DFFF 1 i 0 alENT =1 X
7 E000-EFFF 1 1 1 o XX )Y X
8 FO00-FFFR 1 1 1 } X ™7 X

AN 2.7




FUNCTION TABLE

(a)

ENABLE SELECT o c
INPUTS MNPUTS )

G G2*|cC B A | YO Y1 Y2 ¥3 ¥4 Y5 Y6 V7
X H | X X X[ H H H “H_HoH H H
L % |x  x %|H H H H HyHo W H
o oL L Lt M K H H HL HH
Ho o bl H | H L/ H H #W H H H
W oL [k AL JHUH A HH
H L)L H-HPH W H L-H H_H H
H t1Hn 4 afw H H) KR L H H H
H v IlWH L _HEiH A H «H ‘B L H H
HoL TH ML | W, H.oH H.H H L H
H LW W hH | H A H W H W HE

T2 - Baa+ T2

Eﬂﬁ 2.44 ﬂ’lﬁ'{@']’l{l‘lﬂLLﬂ:ﬂ’TﬂGﬂTﬂJiﬁﬂJﬂwj 7415138

mmamﬁaﬁmmﬂwammamﬂm‘mﬂ'ﬁ’ IC NaaIWE 3 to 8Line Decoder wa¥

7415138 gaiinasiandanaszyl 244/ (a) LAZHNTIAINTTI (b)

W RITIOMRANAT TNV 74LS138 wuIze gl 61 1w high

Lae G2A LAz 'G2B Win LOW LaRhawwniiiniiwl AB.C %eﬁuﬁﬂﬁﬁﬁauammmm
MCS-51 Wuled 9nngnTdie2 wuin A15 il high asaq Witundefion 61 den uae
INENTIIANTIIVEITALS138 11 ABIC WHI dis 3 w7 flugudnuaan Y0 wzua
afiw LOW favin faRenT iR naTTeR-2-wiT A15A14,A13 ugudune Fansariu

O I‘: v 1 ] Q- :J
Wad mum:‘lﬂmmaamqﬂugsrﬁf druaadluzuil 2.45

54
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—
n? :—o 3 T

A2 ——{ A LA
A3 8 oL -BFFF
Al4 ————1 G o ISR
BT ZEFF

; g
o AT

G2A E
G2B

FAOG-FFFF

AlE

Eﬂﬁ 2.45 19N aRsREAR I BREILAT I GTTIN 27

2. a6 MCS-51 12111y EPROMUAE RAM
1 L3 : T By ] ) )
nsdalfaaniiimnatiazWils Decoder RTATREGIUM I AN AN

SAENS BAlRA e IV REIBENEE 1.7 Wi (WeatLaa@Iaad Program Memory -

Lq: Data Mémary lfusalesadoniuay dynnmfilgdmiayaan  Program

————

Memory (EPROM) fifa PSEN sardnnongdudaysan Data Memory

(RAM) fifi@ RD gaumadonisyasy RAM e WR eanuaniBoaaizui 246
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Wwh
i D
PEN. g
RY 33K 2 Em R3IANK _
36 17 T
-l}—l- N KD Z20E 3,'—5._!|. zzo:z,w 2LED
PF
a 76 j—e 0 :lf P tep)
a4 1 a7 ’ 2 < 7 FoN 5 TAMM.C.
cTaL 26 -+ ) - 'y % KL a2 26A13CE2
Port2 25 2 Yyl 2
iemnz, 7 : L P “(‘! n
3 5 21 3 21
H 1 z 3 # .3 00
£2 XPF. EPROW Alé RAM
2764 [BY) - 6264 (8K)
271301160 Ald 62256 (328
am) T7256 132W)
A7 27512 64K a7
{18 19 =3 AE 3
x5 17 16 =4 T 4
] 15 % Yy ]
2111 gy 128 e 3
33 —1500 3 w27 n P
A2 Laic! B a3 M
g s S gES AT
= Port AD A :
32— 12(NTOH . B oy 9 10
11 —1naxo AE T 191817 16151312 1 1918171615131211
3.0 = 10IREDH x 4‘ o7 o¢ b7 I [14
AD7
17 {8 32 B
L6 —d7 FE <
e H 3 i
S| Fort© $03
ey 4y % £33
12 =3 En
L2 * jod
10 =1 9 »
c310uF: Jumper Tabke
e 1 Memory S RO RAM
I BK M#na Nong
Rest 6K N HA
32K ng AE
RE 1K I— A48.2K 713 125 NA

sl 2.46 miveie, MCS-51 i EPROM Az RAM
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3.2 m'saanuumgﬂmnaauuiaﬁ'u AGC

o
=
9]
5 P
S (T avc (—jomrae ]
C DIFFAMP BUFFER AGC
S \——{BUFFER | _AGC
&
o
p>
31/#3.3 BLOCK DIAGRAM %AATI000 UM AGC
MINNU

17971 AGC vzonilauryu BUFFER ietlaununisiin LOAD 14117993 TUNER

UAZUTIAU AGC 990NA93 11 SCALE 0-5 % DIFF AMP floMizgadau1Nes ADC ufanas
» o

9107 295-ADC fosnlnanssy Age Inbudyaudoyaiiiluataon uazgndadi
Usznann lW MICRPROCESSER @2 11

lumsesnuuunin AGC CONVERTER s2191C R

IC 0¥ ADC 0869

4 L1} & a ‘:
IC waiMe1458 1Heanuuiiiihy BUFFER llag DIEF AMP ¥4ii19034 4



R6

?-&-5‘! yce

IC5
ADC
0809

R7

355

LA AN

i5¢
=k}

clock @ |
'C)

c2

7111 3.4 29959aRs 0 a0 UNTIAU AGC
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mSmsernshaumaznseenuuuunazd Ml MEANTINTBULTIAN AGC

IC (BUFFER)
+vee
: ®
7] O
. Vout
O,_.___
ACG Voltage Lot T
jAl3.5

singuiiiiages DC VOLTAGE FOLLOWER AMPLIFIER TR AL LA RGPS
a5 dedhe DC VOLTAGE 910 HIGH IMPEDANCE g LOW IMPEDANCE #1 GAIN
Vo419 5FAY 1 mrseiiesiy U 1y BUFFER vangeams s auyesses dHadn
qaud OUTPUT VOLTAGE #13.13iifiM 80% 01 SUBPLY VOLTAGE
AR nNULY
9112997 VOLTAGE FOLLAWER ﬁwauu;ﬁ'an‘l%’qﬂnﬁﬁﬁ'&ﬁ
- 91T 1% AGC (nax) = 6 Volte (5-6,volte)
- Aon¥ OPAME 83 MC1458

- Benld SUPPLY = +9 Volte , -9 Volte



2 FERENCE VOLTAGE

+Vee
+9v N
N BN O
+
RE T Vref
-\Vee =
51l 3.6

910315142407 BUFFER #i Vin aunsonsy gfoRve b Vet amdons
g D RS fiafion 1R veer = 6 v ABLli Y Vin= 6V
A1seanLUY
mmwnﬁ'aa‘l%’qﬂmn’fﬁaﬁ
- 1#a R POWER SUPPLY = +9-Volts ;-9 Volts
- 1ien R5 =R USuar10K()

- OPAMP 1U8% MCI458
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1C3 ALE 0-
R1 R2
@ Vi +Vee
+ V3
e ———o0 (®)
-Vee
Y ra R4 4
@ !.
gﬂf"ll?

912995151495 DIFFERENTIAL DC AMPLIRIER
T V32 VI (RARI-RAPHURIARIRD)-V24(R2R )]
n1ssanuyL
mmmrﬁ'aﬂi%’qﬂniiﬂﬁaﬁﬂﬂﬁ
“1fipn R1 =R3
- foRR2 = R4
niflR1,R2 R3 R4 ﬁu{'r
N
V1 = V2*[(R4/(RI+RF(RTHFRDRDIV2*(R2R )]
V3 = V2H(R2(RI+RD)H(RI+R2)/R V2 (R2/R D]
= [(V2-VD*(R2/R1)]
Tasft (R2/R1) = Av (VOLTAGE GAIN)
V1 =25~6vols
V2 =6 volts
Tasn13ld v1=>5vols

V3 = [6-5]*(RZ/R1) = 5 volts
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(R2/R1}=5=Av
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UTUNINAIUANLATEY

:MEMORY USED

:30H 1S FCR MOTOR
;31H IS REMOTE STATUS
132H IS ADC LV

:33H IS LOCATION

:71H IS LOCATE CH1
:72H 1S LOCATE CH2
;73H 1S LOCATE CH3
:74H 1S'LOCATE CH4
;75H IS LOCATE CH5

SPEED _EQU-35
STEPV_EQU 194

ORG 0000H
MOV A,#40
CALL DELAY_MS ‘WAIT FOR LCD

MOV P0.#11110000B ;SET FOR MOTER AND REMOTE
MOV 30H,#33H :FOR STEPING MOTER
MOV 3 1H,#0FFH
MOV 71H,#0AAH
MOV 72H.#0AAH
MOV, 73H,#0AAH
MOV 74H,#0AAH
MOV 75H,#0AAH
MOV 76H,#0FFH
START.
CALL INIT JNIT LCD
SETB P2.4
JB P2.4,AUTO
JMP NORMAL

AUTO:
MOV DPTR,#AUTOT
CALL INMEM
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MOV R3,#1

CALL SCAN

MOV A #1

CALL DELAY_SEC

CALL REMOTE
TMRSTT1:

MOV DPTR,#CHX

CALL INMEM

MOV R3,#1

MOV 47H,31H

CALL SCAN

CALL SET_POINT
CALL CHECKSTATE

MOV A,31H
TESAT:
CALL REMOTE
CALL REMOTE
GJNE A,31H,TMRSTT1
JMP TESA

CHECKSTATE:

MOV A,31H

CST1:. CINEA#31H,C8T2
MOV A,71H
CJNE A, #0AAH,SPT1
CALL FLOCATE
MOV 71H,33H
RET

CST2: CJNE A#32H,CST3
MOV A, 72H
CJNE A,#CAAH,SPT2
CALL FLOCATE
MOV 72H,32H
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RET

CST3: CJNE A,#33H,CST4
MOV A, 73H
CJNE A,#0AAH,SPT3
CALL FLOCATE
MOV 73H,33H
RET

CST4: CJNE A#34H,C8TH
MOV A 74H
CJNE A, #0AAH.SPT4
CALL FLOCATE
MOV 74H,33H
RET

CSTH: | CINE A #35H,CTSX
MOV A.75H
CJNE A, #0AAH,SPTS
CALL FLOGATE
MOV 75H,33H
RET

SPTY:
MOV 76H,71H
CALL GO_PQINT
RET

SPT2: MOV 76H,72H
CALL GO_POINT
RET

SPT3: MOV 76H,73H
CALL GO_POINT
RET

SPT4: MOV 76H,74H
CALL GO_POINT
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RET

SPT5: MOV 76H,75H
CALL GO_POINT
RET

cTsX: RET

NORMAL:
MOV DPTR;#NQRMA
CALL INMEM
MOV R3,#1
CALL SCAN
MOV A, #1
CALL DELAY_SEC

GALL REMOTE
NEWCH:

MOV, DPTR, #CHX

CALL INMEM

MOV R3,#1

MOV 4 TH,3 1H

CALL SCAN :SHOW CH

CALL SET_POINT

CALL FLOCATE

MOV A,31H
CHKRE:
CALL REMOTE
CALL REMOTE
CJNE A,31H,NEWCH
JMP CHKRE

JMP $

:SETORG
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FLOCATE:

MOV 30H,#33H
MOV 32H,#0FFH
MOV R5,#STEPV
MOV R6,#0

MOV DPTR,#SCANA
CALL INMEM

AQOVER:

DEC R&
CJNE R5,#0,R55UB
JMP EXIT_FLOCATE

R5SUB:

51:

852;

83

84:

SX:

INC R6

CJNE R6.#1,52
MOV PO.#1 11100118
JMP SX

CJNE R6,#2,53
MOV PO,#111110018B
JMP SX

CINE R6,#3,54
MOV PO,#11111100B
JMP_SX

MOV-R6E,#0
MOV-PO,#1171110110B

CALL RATOD

PUSH ACC

PUSH ACC

MOV DPTR,#SCANA
CALL INMEM

POP ACC

CALL HTA

MOV R3,#2

CALL SCAN

POP ACC
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PUSH ACC

SUBB A,32H

POP ACC

JC ALESS JF A < 32H
JNC AOVER ;IF A > 32H

ALESS: MOV 32H.A
MOV 33H,R5
PUSH ACC
MOV DPTR,#SCANB
CALL INMEM
POP ACC
CALL-HTA
MOV R3,#1
CALL'SCAN
JME AOVER

EXIT. FLOCATE:
MOV DPTR,#GOP
CALL INMEM
MOV R3,#2
CALL SCAN
MOV A, #OFEH
CALL DELAY.-MS

MOV.B,33H

FLO:
CALL FORWARDX
DJNZ B,FLO

MOV DPTR,#SETK
CALL INMEM

MOV R3,#2

CALL SCAN

MOV A,#1

CALL DELAY_SEC
CALL REMOTE
MOV DPTR,#CHX




SWAP A
ADD A,#30H
PUSH ACC
SUBB A,#3AH
JC LESSX
POP ACC
ADD A #7H
JMP LESSM
LESSX:
POP ACC
LESSM:
MOV 4DH,A
POP ACC
ANL A, #0FH
ADD A,#30H

& < A Y o @ £ d‘ = O 1 Y o £ ¢ v 1%
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JMP 3

;READ DATA FROM ATO D

RATOD:
MOV P3,#0FFH
CLR P2.5
MOV A #10
CALL DELAY_MS
SETB P2.5
CALL DELAY_MS
CLR P2.5
MOV-P3,#0FFH
MOV A,P3
RET

REMOTE:
PUSH ACC
MOV PO,#0FOH
SETB P2.6
MOV A,#0FFH
CALL DELAY_MS
CALL DELAY_MS

CHH1:" JB P0.4,CHH2
MOV 31H,#31H
JMP CHHN
CHHZ: JB P0.5,CHH3
MOV 31H,#32H
JMP CHHN
CHH3: JB P0.6,CHHA
MOV 31H,#33H
JMP CHHN
CHH4: JB P0.7,CHHS
MOV 31H,#34H
JMP CHHN
CHH5: JB P2.6,CHHN

INIT PORT _FOR BEMOTE
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MOV 31H,#35H
CHHN;

POP ACC

RET
.SET POINT TO DIP SWITCH 31H IS SPEED MOTOR
SET_POINT:

MOV DPTR,#SETP
CALL INMEM
MOV R3,#2
CALL SCAN
MOV R6,#0
LOOP_SET:
SETB P2.3
JNB P2.3,SET_POINT OK

; CALL FORWARDX

INC R6

S1M: CJNE R6,#1,82M
MOV FO,#11110011B
JMP 8XM

82M:  CJNE R6,#2,53M
MOV PO.#11110110B
JMP 8XM

S3M: © CGJNE R6,#3,54M
MOV PO#111111008B
JMP SXM

S4M: MOV R6,#0
MOV PO,#11111001B

SXM:
MOV A #40
CALL DELAY_MS
JMP LOOP_SET

SET_POINT_OK:
MOV DPTR #SETK
CALL INMEM

91



MOV R3,#2
CALL SCAN

MOV A, #1

CALL DELAY_SEC
RET

;GO TO POINTER SET FROM START
GO_POINT:

CALL SET_POINT

MOV DPTR, #GOP

CALL INMEM

MOV-R3,#2

CALL SCGAN

MOV A #1

CALL DELAY-SEC

MOV A#STEPV
SUBB A, 76H iCALCULATE FCR REVERSD
MOV R6,#0
MOV B,A
;. MOV B,#80
GOOC:

;CALL REVERSX

INC R6

51X: CJNERB,#1,52X
MOV PO,#111100118B
JMP.SXX

§2X: CJNE R6,#2,53x%
MOV PO,#11111001B
JMP S§XX

S3X: CJNE R6,#3,84X
MOV PO,#11111100B
JMP SXX

54X: MOV R6,#0
MOV PO,#111101108B

SXX:
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MOV A,#SPEED
CALL DELAY_MS
DJNZ B,GOO

MOV DPTR,#SETK
CALL INMEM

MOV R3,#2

CALL SCAN

MOV A, #1

CALL DELAY_SEC
RET

;ADDRESS-30H.1S BUFFER FOR TURNING MOTOR
FORWARDX:

MOV A,30H

RLC A

MOV 30H.A

MOV PO,A

MOV A #SPEED

CALL DELAY_MS

RET

;7ADDRESS 30H IS BUFFER FOR-TURNING MOTOR
REVERSX:

MOV A,30H

RAC A

MOV ‘30H,A

MoV POA

MOV A #SPEED

CALL DELAY_MS

RET

ySUB PROGRAM FROM DATA TO DIA PLAY BUFFER ADDRESS 40M - 4FH
INMEM:



MOV RO,#40H

MOV B,#16
NEXTX:

MOV A #0

MOVC A,@A+DPTR

MOV @R0,A

INC DPTR

INC RO

DJNZ B,NEXTX

RET

:SUB PROGRAM SCAN FRAM DISPLAY BUFFER-TO LCD
SCAN:

CLR P2.0
CLR P2.1
CJNE R3,#1,LINE2
MOV P1,#10000000B" ;0D RAM IS LINE1
JMP SET_DDRAM
LINEZ:
MOV'P1,#110000008 ;DD RAM IS-LINE2
SET_DDRAM:
CALL EPLUSE
CALL WAITBF

MOV RO,#40H :DISPLAY ADDRESS 40H
MOV B,#16 ;1.6 CHAR
CHAR1:
MOV A,@RO
CALL WRITE
INC RO
DJNZ B,CHAR1
RET

WRITE:
SETB P2.0
CLR P2.1 ;0UT DATA RS=1 RW =0
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MOV P1,A
CALL EPLUSE
CALL WAITBF
RET

EPLUSE: SETB P2.2  ;P2.2 IS ENABLE PLUSE

MOV A,#1

CALL DELAY_MS
CLR P2.2

RET

WAITBF:

INIT:

PUSHACG

MOV A,#2

CALL DELAY _MS
POP ACC

RET

CLR P20
CLR P21

MOV P1,#00111000B . ;DISPLAY 5*7 DOT 2 LINE
CALL EPLUSE
CALL-WAITBF

MOV P1,#0FH
CALL EPLUSE
CALL WAITBF

MOV P1,#6
CALL EPLUSE
CALL WAITBF

MOV P1,#1
CALL EPLUSE
CALL WAITBF
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MOV P1,#80H
CALL EPLUSE
CALL WAITBF

RET

AUTOT: DB "AUTC MODE SET”
NORMA: DB "NORMAL MODE SET”
SCANA: DB " AGC LEVEL XX~
SCANB: DB " AGC DETECT XX °
MST: DB~ MODE SCAN-"
FEEDT. DB~ "READ SIGNAL  *
CHX: DB "CHANEL X.1S ON '°
BLANK: DB %

SETP: DB " SET TO-ORIGIN *
SETK: DB LOCATE SET ~
GOP: DB." GO TO LOCATE °
TEST: DB * MOTGR TEST "
OKP;. DB ” SIGNAL READY *
$INCLUDE "DELAY.ASM"

END.
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atures
‘ompatible with MCS-51™ Products

K Bytes of In-System Reprogrammable Flash Memory

- Endurance: 1,000 Write/Erase Cyctles
uily Static Operation: 0 Hz to 24 MHz
hree-Level Program Memory Lock

28 x 8-Bit Internal RAM

2 Programmabie /O Lines
~o 18-Bit Timer/Counters

ix Interrupt Sources
rogrammable Serial Channel

ow Power ldle and Power Down Modes

iscription

AT89C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
:5 of Flash Programmable and Erasable Read Only Memory (PEROM). The
ice is manufactured using Atmel’s high density nonvalatile memory technology
is compatible with the industry standard MCS-51™.instruction set and pinout. The
ship Flash allows the program memory to be reprogrammed in-system-or by a.con-
tional nonvolatile memory programmer. By combining a versatile 8-bit CPU with
ih an a monolithic chip, the Atmel ATB3C54 is-a powerful microcomputer which
rndes a highly flexible and cost effective solution to many embedded control appli-

ms.

1 Configurations

PQFP/TQFP

SCcaw

Qoo

LEf=

DEX e oD o mN®
PRNER Udecooca
~ PR A A N
& e R
T e T

33 T P04 _(AD4)

=
2 32 TP0.5 (AD5}
3 a1 " PRO.6 (ADS)
T4 38 TLPD.7 (ADT)
) P10 T 5 29 T EA/NPP
NG Z 8 28 [Z NG
) P3.1Z 7 27 = ALE/PAOG
V232 T 8 26 = PSEN
i 3.3 189 25 (S P2.7 {AtS)
F3.4 10 24 [CP2.6 (A14)
P3.5 2 11 23 SP2.5 (A1)
P e e %ot g 1
PIRESER R REREREEE RS
w~aT oge-NaT
[
Al m-dJdaaaan
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T T @O o
33 iz

{continued)
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P1.4 7] 35 36 | P03 (AD3}
P1.5 )6 15 [T P0O.4 (AD4)
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AST. 9 12 = PD.7 (ADY)
(AxXD) P3i0.i]40 31D EA/VPP
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(TNT0) . Fa.2 ] 12 29 = FSEN
(TNTT) P3.3 ] 12 28 [0 P2.7 [A15}
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¢ Diagram
P0.0 - PO.7 P2p - P2.7
T A AAA AAAAAAAA
! ‘
e B
Vee Yy A 4 YYYYVYYYY :
E PORT 0 DRIVERS PORT 2 DRIVERS ;
GND ! 7 Y Y Y ;
: v r :
= 0 RAM ADDR. PORT 0 PGAT 2 ;
: REGISTER > AAM LATCH LATCH FLASH :
: 7 Y 'y 3 A !
; L | | :
. | :
i l v 4 4 :
. T A i A ;
: i | :
: h 4 h 4 ¥ :
' i PROGRAAM ;
X B ! STACK < :
: REGISTER ALC i POINTER ggggﬁ%g :
! ; :
. i :
; E
: L 4 Y .4 :
i 4—P  BUFFER  [¢——p :
: T™MP2 TMPA !
: PC :
E ALU INCREMENTER [*~P ;
1 INTERRUPT, SERIAL PORT, :
AND TIMER BLOGKS :
‘ y !
? h v PRGGRAM :
3 pawW ! COUNTER :
-] i i :
SEN ’ :
‘ TIMING ! :
0G4+ n INSTRLICTION h 4 Y y . > CBTH !
Vpp ——— CONTROL REGISTER :
18T —— E
| 4 h 4 '
; PORT 1 PORT 3 ;
. LATCH LATCH .
‘ Y :
1 0sc . S 5
: PORT 1 DRIVERS —.“PORT 3 DRIVERS ;

R T T
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3 ATB9CSH1 provides the following standard features: 4K
es of Flash, 128 bytes of RAM, 32 I/O lines, two 16-bit
er/counters, a five vector twe-level interrupt architecture,
il duplex serial port, on-chip oscillator and clock cir-
ry. In addition, the ATB3CS1 is designed with static logic
operation down to zero frequency and supports two
tware selectable power saving modes. The [dle Mode
ns the CPU while allowing the RAM, timer/counters,
‘al port and interrupt system to continue functioning. The
ver Down Mode saves the RAM contents but freezes
oscillator disabling all other chip functions until the next
dware reset.

1 Description

;ply voltage.

D
und.

to

t 0 is an B-bit open drain bidirectional /O port. As an
ut port each pin can sink eight TTL-inputs. When 1s
written to port O pins, the pins can be used as high-
adance inputs.

-0 may also be configured to be the multipiexed low-
:r address/data bus during-accesses to external pro-
n and data memory. In this'mode PO has internalpul-

0 also receives the code bytes during Flash pragrams-
1, and outputs the code bytes during program-verifica-
External pullups are required during program verifica-

1

1 is an B-bit bidirectional /O port with internal pullups.
Pert 1 output buffers can sink/source fourTTL inputs.
n 1s are written to Port 1 pins they are pulled high by
nternal pullups and can be used as.inputs. As inputs,
1 pins that are externally being pulled. low will source
it (1) because of the internal pullups.

1 also receives the low-order address bytes during
1 pragramming and verification.

2

2 is an 8-bit bidirectional /O port with internal pullups.
Port 2 output buffers can sink/source four TTL inputs.
1 1s are written to Port 2 pins they are puiled high by
iternal pullups and can be used as inputs. As inputs,
2 pins that are externally being pulled low will source
nt (I, } because of the internal pullups.

2 emits the high-order address byte during fetches
external program memary and during accesses to
nal data memaory that use 16-bit addresses (MCOVX @
3). In this application it uses strong internal puliups

AIMEL

when amitting 1s. During accesses to external data mem-
ory that use 8-bit addresses (MOVX @ RI), Port 2 emits the
contents of the P2 Special Functicn Register.

Port 2 also receives the high-order address bits and some
control signals during Flash proegramming and verification.

Port 3

Port 3 is an 8-bit bidirectional I/O port with internal pullups.
The Port 3 output buffers can sink/source four TTL inputs.
When 1s are written to Port 3 pins they are pulled high by
the internai pullups and can he used as inputs. As inputs,
Port 3 pins that are externally being pulled low will source
current (|, ) because of the puilups.

Port 3 alsa serves the functions of various special features
of the AT89C51 as listed below:

Port Pin -Alternate Functions

Pa.0 RXD (serial input port)

P3.1 TXD {serial output port)

P3.2 INTQ (external interrupt 0)

P3.3 INT+{external interrupt 1)

P3.4 TO {timer 0.external input)

P3.5 T1.(timer 1 external input)

P3.6 WR (external data memory write strobe)
P3.7 RD (external data memory fead strobe)

Paort 3 also receives some control signals for Flash pro-
gramming and verification.

RST
Reset input. A high on this pin for two machine cycles while
the oscillatoris running resets the device.

ALE/PROG

Address Lateh Enable output pulse forlatching the low byte
of the address during-accesses to external memory. This
pin.is alsothe program pulse imput {(PROG) during Flash
programming.

in normal operation ALE is'emitted at a constant rate of 1/6
the_ oscillator frequency, and may be used for external tim-
ing or clocking purposes. Note, however, that one ALE
pulseis skippedduring each access ta external Data Mem-
ory.

If desired, ALE operation can be disabled by setting bit O of
SFR location 8EH. With the bit set, ALE is active only dur-
ing a MOVX or MOVC instruction. Otherwise, the pin is
weakly pulled high. Setting the ALE-disable bit has no
effect if the microcontroller is in external execution mode.,

PSEN
Program Store Enable is the read strobe to external pro-
gram memary.
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en the ATBSCS51 is executing code from external pro-
m memory, PSEN is activated twice each machinea

le, except that two PSEN activations are skipped during
h access to external data memory.

Vep

arnal Access Enable. EA must be strapped to GND in
3r to enable the device to fetch code from external pro-
m memory locations starting at 0000H up to FFFFH,
2, however, that if lock bit 1 is programmed, EA will be
ally latched on reset.

should be strapped to V¢ for internal pragram execu-

-

o,

i pin also receives the 12-volt programming enable volt-
(Vpp) during Flash programming, for parts that require
ot Vpp.

L1

it to the inverting oscillator amplifier and input to the
nal clock operating circuit.

L2
wut from the inverting oscillater amplifier.

cillator Characteristics

L1 and XTALZ2 are the input and autput, respectively,
1inverting amplifier which can be configured for use as
n-chip oscillater, as shown in Figure 1. Either a quartz
tal or ceramic resonator may be used. To drive the
se from an external clock source, XTAL2 should be left
mnnected while XTAL1 is driven as shown in Figure 2.
e are no requirements on the duty cycle of the external
i signal, since the input to the internal clocking circuitry
‘ough a divide-by-two flip-flop, but-minimum and maxi-
1 voltage high and low time specifications must be
rved.

» Mode

e made, the CPU puts itself to sleep while all the on-
peripherals remain active. The mode‘is invoked by
-are. The content of the on-chip RAM and all the spe-
‘unctions registers remain unchanged duringthis
3. The idle mode can be terminated by any enabled
upt or by a hardware reset.

It should be noted that when idle is terminated by a hard
ware reset, the device normaily resumes program execu-
tion, from where it left off, up to two machine cycles before
the internal reset algorithm takes control. On-chip hardware
inhibits access to internal RAM in this event, but access to
the port pins is not inhibited. To eliminate the possibility of
an unexpected write to a port pin when |dle is terminated by
reset, the instruction following the one that invokes ldie
should not be one that writes to a port pin or to external
memory.

Figure 1. Oscillator Connections
c2
—)|—-I— XTAL2
[]

Gi I
3t XTAL1

GND

llkll—&

Note: .. C1, C2 /=30 pF £ 10 pF for Crystals
=40 pF £ 10:pF for Ceramic Resonators

Figure 2.  External Clock Drive Configuraticn

NG —————{ - XTALZ
EXTERNAL
OSCILLATOR —————/ XTAL1
SIGNAL
J———-— GND
|

tus of External Pins During Idle and Power Down Modes

e Program Memory | ALE PSEN | PORTO PORT1 | PORT2 | PORT3
Internat b 1 | Data Data Data . Data
External 1 1 | Float Data Address :  Data

ar Down internal 0 0 Data Data Data | Data

3r Down External 0 0 Float Data Data | Data

AT89C51 msssssssmssssss——————E——
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>wer Down Mode

'he power down mode the oscillator is stopped, and the
truction that invokes power down is the last instruction
scuted. The on-chip RAM and Special Function Regis-
3 retain their values until the power down made is termi-
ed. The only exit from power down is a hardware reset.
set redefines the SFRs but does not change the on-chip
M. The reset should not be activated befare Ve is
tored to its normal operating level and must be held
e long enough to allow the oscillater to restart and sta-
e,

ick Bit Protection Modes

Program Memory Lock Bits

On the chip are three lock bits which can be left unpro-
grammed (U} or can be pregrammed (P) to obtain the addi-
tional features listed in the table below:

When lock bit 1 is programmed, the logic levei at the EA pin
is sampled and latched during reset. If the device is pow-
ared up without a reset, the latch initializes to a random
value, and holds that value until reset is activated. It is nec-
essary that the latched value of EA be in agreement with
the current logic level at that pin in arder for the device to
function properly.

Program l.ock Bits Protection Type
1 T
LB1 | LB2 -~ LB3
T U ] U U No programlock features.
2 i P U U MQVCiinstructions exeeuted from externai program-memory are disabled from fetching code
bytes from internal memory, EA is sampled and latched on reset, and further programming of the
i Flash is-disabled:

3 P P ! U/ / Sameas'made 2, also verify is disabled.
4 P | P | P/ | sameasmode 3, aiso external execution is disabled.

ogramming the Flash

ATB89C51 is normally shipped with the on-chip Flash

nory array in the erased state (that is, contents = FFH)
ready to be programmed.-The programming interface
epts either a high-voltage (12-voit) or a low-voltage
~) program enable signal. The low voltage program-
g mode provides a convenient way to program the
8C51 inside the user’s system, while the high-voltage
yamming mode is compatible with conventional third
y Flash or EPROM programmers.

ATBOCS51 is shipped with either the high-voltage or
voltage programming made enabled. The respective
side marking and device signature codes are listed in
ollowing table.

| Vpp =12V Vpp = 5V
-Side Mark i AT89C51 AT88C51
XXHX XXXX-5
yyww yyww
"ature (030H)=1EH {030H)=1EH
(Q3TH)=51H {031H)=51H
{032H)=FFH (032H)=05H

AT89CS51 code memory array is programmed byte-by-
in either programming moede. To program any non-
< byte in the on-chip Flash Memory, the entire memory

' be erased using the Chip Erase Mode.

Programming Algorithm: Before programming the

AT89C51, the address, data and control signals should be

set up according to the Flash pregramming mode table and

Figures 3 and 4. To pregram the ATBICS1, take the follow-

ing steps.

1. Input the desired memory 'location on the address
lines.

2. Input the appropriate data byte on the data lines.
3. Activate the correct.combination of control signals.

Raise EA/Vpp to 12V for the high-voitage programming
mode.

8. Pulse ALE/PROG once to program a byte in the Flash
array-or the lock bits: The byte-write cycle is self-timed
and typically takes no more'than 1.5 ms. Repeat steps
1 through 8§, ehanging the addrass and data for the
entire array or until the end of the object file is reached.

Data Polling: The ATBSC51 features Data Polling to indi-
cate the end of a write cycle. During a write ¢ycle, an
atternpted read of the |ast byte written will result in the com-
ptement of the written datum on PO.7. Once the write cycle

has been completed, true data are valid on all outputs, and
the next cycle may begin. Data Polling may begin any time
after a write cycle has been initiated.

Ready/Busy: The progress of byte programming can also
be manitored by the RDY/BSY output signal. P3.4 is pulled
low after ALE goes high during programming to indicate
BUSY. P3.4 is puiled high again when programming is
done to indicate READY.

o

ATTEL



ATmEL

sgram Verify: If lock bits LB1 and LB2 have not been
grammed, the programmed code data can be read back
ihe address and data lines for verification. The lock bits
not be verified directly. Verification of the lock bits is
lieved by observing that their features are enabled.

ip Erase: The entire Flash array is erased electrically
using the proper combination of control signals and by
Jing ALE/PROG low for 10 ms. The code array is written
1 all *1”s. The chip erase operation must be executed
ore the code memory can be re-programmed.

iding the Signature Bytes: The signature bytes are
d by the same procedure as a normal verification of
itions 030H,

H, and 032H, except that P3.6 and P3.7 must be pulled
logic low. The values returned are as follows.

(030H) = 1EH indicates manufactured by Atmel
{031H) = 51H indicates 89C51

(032H) = FFH indicates 12V programming
(032H) = 05H indicates 5V programming

Programming Interface

Every code byte in the Flash array can be written and the
entire array can be erased by using the appropriate combi-
nation of control signals. The write operation cycle is self-
timed and once initiated, will automatically time itself to
completion.

All major programming vendors offer worldwide support for
the Atmel microcontroller series. Please contact your local
proegramming vendar far the appropriate software revision.

Flash Programming Modes

de RST PSEN ALE/PROG EKNPP P2.6 P2.7 P36 | P37
ite Code Data H HAZV LN H | H H
NS o
ad Code Data H L H H
ite Lock Bit - 1 H L H/12V H H
</ P
' Bit-2 H L Hi12v H H L . L
‘ v
|
Bit-3 H L H/12v H L H L
. e
p Erase H L i HA2V H L L . L
V
id Signature Byte H L H H L L L L

1. Chip Erase requires a 10-ms PROG pulse.

AT89C51 mmesssss—————



lure 3. Programming the Flash

Figure 4. Verifying the Flash

AT89C51

+5V +5V
ATE9CS51 T ATBICS1 ?
ADDR. &,ﬂ, Pt Ll — ADDR, 20 A% o, Ve —‘
OQOOH/OFFFH | PGM QOOCHOFFFH PGM DATA
—» P20 - P23 PO |[¢— DATA P2.0 - P23 PO - (USE 10K
AB - A1 A8 - A11 PULLUPS)
—» P26 —p P2.5
SEE FLASH —p P27 ALE 4—— PROG SEE FLASH —p P27 ALE (=
AOGRAMMING — PROGRAMMING
CDES TABLE L—b P36 MODES TABLE | — % P3.6 Ly
—» P37 —» P37 "
1 XTAL2 EA [M—— V,/V;p T— XTALZ EA [«
24 MHz | L 3-24 MHz |-
|
- 4
KTAL1 AST ——V, XTAL RET [4——— V|,
&— GND PSEN GND PSEN
L o 1 L
ish Programming and Verification Characteristics
: 0°C to 70°C, Vg = 5.0 + 10%
nbol * Parameter f Min Max | Units
(1 | Programming Enable Voltage ! 11.5 12.5 | v
A | Programming Enable Current 1.0 mA
LCL | Osciltator Frequency 3 24 MHz
iL | Address Satup to PEOG Low 48ty oL
AX | Address Hold After PROG 48tcioL
i | Data Setup to PROG Low 48tcaL !
IX I Data Hold After PROG 4BtCLCL :
" | P2.7 (ENABLE) High to Vp 485, & |
i . Vep Setup to PROG Low 10 i us
L Vpp Hold After PROG 10 L s
iH PROG Width 1 110 us
v | Address to Data Valid 48t o
v | ENABLE Low to Data Valid 48tc oL
z " Data Float After ENABLE 0 48t cL |
L | PROG High to BUSY Low 1.0 ! us
{ Byte Write Cycle Time 2.0 ms
1. Only used in 12-voit programming mode.
AINEL 435
.




ATMEL

lash Programming and Verification Waveforms - High Voltage Mode (Vpp = 12V)

P10 - P17
P20 - P23

PORT 0O

b

ALE/PROG

EANqp

p2.7
(ENABLE)

P34

PROGRAMMING |____VERIFICATION
ADDRESS —f ADDRESS
- +— tavav
4 DATA IN ) ( DATA CUT p————
> tweL  toHox [
- + * taHax

tGHBL

(RDY/BSY)

ash Programming and Verification Waveforms - Low Voitage Made (Vpp = 5V)

P10 - P17 PROGRAMMING ; VERIFICATICN
P20 - P03 ADDRESS —v‘f ADDRESS
— Tavov
PORT 0 < DATA IN { DATA OUT E———
M toval lorox <7
bavaL % +===? ToHax
ALE/PROG &S 1
tsHeL s N e
S LOGIC 1
EANpp QR 77N i@ e T N o A
1
507 EHSH M P *— teraz
(ENABLE)
tgreL —™
P34
(RDY/BSY) BUSY (" READY
twe —*
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isolute Maximum Ratings™

sarating TemMPerature .........coooevorcvivosenee -55°C to +125°C "NOTICE: Stresses beyond those listed under “Absolute

arage TEMPErature ..o..o.oooereeeeeeeereeeeeen -65°C to +150°C

ftage on Any Pin

Maximum Ratings" may cause permanent dam-
age to the device. This is a stress rating only and
functional cperation of the device at these or any
other conditions beyond those indicated in the

'h Raspect to Ground ......ccooveerceenvcieneeenes -1.0V to +7.0V operational sections of this specification is not
implied. Exposure to absolute maximum rating
imum Operating Voltage........ccovvneinnineciiesiine e 6.8V conditions for extended periods may affect device
reliability.
3 OULPUE CUITENT. et em e 15.0 mA E
» Characteristics
= -40°C to 85°C, V¢ = 5.0V £ 20% (uniess otherwise noted)
nbol Parametar i condition Min Max Units
Ingut Low Voltage (Except EA) 0.5 0.2 Voo - 0.1 v
. Input Low Voltage (EA) -0.5 0.2 V- 0.3 Vv
Input High Voltage {Except XTAL1, RST) 0.2V + 0.9 Voo + 0.5 v
. | Input High Voltage (XTAL1, RST) 0.7 Vee Voo + 0.5 v
| Outpul Low Voltage!'! (Ports 1,2,3) lor= 1.6 mA 0.45 v
. | Output Low Voltagef" ;= 3.2mA 0.45 v
{Port 0, ALE, PSEN)
Quiput High Voitage = lan =60 pA, Ve = 5V +.10% 2.4 v
(Ports 1,2,3, ALE, FSEN) = N\ R v
IGH= -10 A 0.9 Vee v
1 Cutput High Voltage lgn =800 HA, Voo =5V £10% 24 v
(Port 0 in External Bus'Made) oy = 300 1A 075 Vi v
lgH = -B0 HA 0.9 Voo v
Logical O Input Current {Ports 1,2,3) - &, Vjy = 0.45V -50 LA
Logical 1 to © Transition Gurrent Vi =2V, VCC =5V £ 10% -850 pA
{Ports 1,2,3)
Input Leakage Current {Pert 0, EA) 0,48 < V< Vep ] £10 KA
T | Reset Pulldown Resisior 50 300 KQ
. Pin Capacitance Test Freq. = 1 MHz, T, = 25°C 10 pF
‘ Powar Supply Current _Active Mode, 12 MHz 20 mA
i |ala-Mode, 12 MHz 5 mA
Power Down Mode'® Veg =6V 100 LA
Veg = 3V 40 1A

Under steady state (non-transient) conditions, o must be externally limited as follows:
Maximum | per port pin: 10 mA
Maximum |g_ per 8-bit port:  Port 0: 26 mA
Ports 1, 2, 3: 15 mA
Maximum total I for all output pins: 71 mA

If I exceeds the test condition, V| may exceed the related specification. Pins are not guaranteed to sink current greater

than the listed test conditions.
Minimum Vg for Power Down is 2V.

ATmEL
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- Characteristics

der Operating Conditions; Load Capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; Load Capacitance for all other
puts = 80 pF)

(ternal Program and Data Memory Characteristics

jmbol . Parameter 12 MHz Oscillator 16 to 24 MHz Oscillator Units
| Min Max ‘ Min Max
teLoL Oscillator Freguency Q 24 MHz
.ﬂ_L ALE Pulse Width 127 2o o -+0 ns
ML Address Valid to ALE Low 43 toLer-13 ns
AX Address Hold After ALE Low 48 teLoL-22 ns
Y ALE Low fo Valid Instruction In 233 Hc 65 | ns
PL ALE Low to PSEN Low 43 toLces13 ns
BH PSEN Puise Width 205 ‘ 3o 20 ns
W ' PSEN Low to Valid Instrugtion In J 145 oLoL-45 ns -
X Input Instruction Hold After PSEN 0 | 0 ns
Nz input Instruction Flgat After PSEN 59 tcuc-10 ns
v PSEN to Address Valid ; 75 T ns
o, Address to Valid Instructien.In 312 Sl o555 ns
AZ PSEN Low to Address Float 10 10 r ns
AH RD Pulse Width 400 BloLee 100 s
WH WA Puise Width 400 Bte - 120 ns
ov RD Low to Valid Data In 262 ! (Bt g -B80 ns
X Data Hoid After RD 0 ; 0 : ns
0z Data Float After RD 97 ‘ 2te 28 ns
W ALE Low to Vaiid Data In 517 8toic-150 | ns
W Address to Valid Data In 585 OtcLcL-165 i ns
N ALE Low to AD or WAL ow 200 300 Stopd a0 oo t50 | ns
" Address to RD or WR Low 203 e o7 ns
X Data Valid to WH Transition 23 taLor20 ns
AH Data Valid to WH High 433 TtoLoL-120 | ns
ax Data Hold After WR 33 toLeL-20 " ns
z AD Low to Address Float 0 0 ns
LH RD or WR High to ALE High 43 123 too20 | toLo+25 ns
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AT89C51

cternal Program Memory Read Cycle

e gy, ™
ALE /{ N
‘ * thLpH
taveL [ 0 >
— Lip
PSEN y > teuy t
PXA
e texiz
tax e >
toxix -~
PORT 0 K AD-A7 ——C_INSTRIN _} > A0-A7 >
« taviv >
PORT 2 ) A8 - A15 (.. AB-A15

ternal Data Memory Read Cycle

t ]
ALE
: i ] tyypag

PSEN e
e tHLFiH e
et e ——>
RD =t ¢ e ——] A3

tRHDZ

3

~—>leipv ¢

e— Loyt —

! thiaz 15 t
i Ly RHDX

PORT 0 _ >—AD - A7 FROM RI'GR DPLY DATA_IN YK A0 - A7 FROM PCL>—(INSTR/IN
|
|

tAVWL
‘ tA\J’D\a’
PORT 2 X P24 - P27 OR A8 - Al5 FROM OPH 72 A8 - A15 FROM PCH

AIMEL 439



ATmEL

xternal Data Memory Write Cycle

' {Lhi—*] I
ALE
—* "‘_ bWHLH
PSEN
ety ——e—twiwH —
WHR {
, N
WH 1 ax
e by — tvwx +— [ twhox
~— tavwH ——»
PORT 0 _ X A0 - A7 FROM Rl OR DPL DATA OUT B XAD - A7 FROM PCL>—<INSTR IN
e t.A\n"WL F 5
PORT 2 X P2.0 < P2.7 OR A8.- A15 FROM. DPH X A8 - A15 FROM PCH

ternal Clock Drive Waveforms

le—2 8¢ A7 L)
CHCX toicn —* ' i = toneL

[ XEE NE s
0.2 Ve =0.1V — =
9.45V N—

tCLC)( ‘

Vg - 0.5V

i feied .

iernal Clock Drive

nbol Parameter f Min Max Units
LoL Cscillator Frequency 0 24 | MHz
L Clock Period 41.6 ns
% High Time 15 ns
X Low Time 15 : ns
‘H Rise Time 20 ns
L Fali Time 20 ns




rrial Port Timing: Shift Register Mode Test Conditions

.= 5.0V £20%; Load Capacitance = 80 pF)

/mbal Parameter 12 MHz Osc Variable Oscillator Units
Min Max Min Max
XL { Serial Port Glock Cycle Time 1.0 12tciol us
VXK Qutput Data Setup to Clock Rising Edge 700 10te o -133 ns
10X Output Data Held After Clock Rising Edge 50 L Rlgre117 ns
“DX Input Data Hold After Clock Rising Edge 0 0 ns
oV Clock Rising Edge to Input Data Valid 700 10te 133 ns
iift Register Mode Timing Waveforms
L == N A e B =

INSTRUCTION | 0 | 1 ! 2 |

L T I - N N 1 4 O S

CLOCK t? N2 T - NN
OV XH
—'-I<—tXHQX
WRITE TO SBUF ol AP e 3 a5 X X 7 S
; e t
OUTFUT DATA by e SETTI
. CLEAAAI |
v
INPUT DATA

Testing Input/Output Waveforms'")

o7 05V 0.2 Vot DOV

TEST POINTS
0.2 Vac - 01V

0.45V

1. AC Inputs during testing are driven-at Ve - 0.5V for
afogic 1 and 0.45V for a legic Q. Timing measure-
ments are made at V|, min. for a legie.1 and Vg
max. for a logic 0.

Note: 1.

Timing Aeference

v
b Paints

0.1v Vo 0V

LOAD. aL

Fortiming purposes,a port pin is no longer floating
when a100 mV change from load voltage occurs. A
port pin beqgins to float when 100 mV change from
the loaded Von/Vo level occurs.
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ATMEL

—
rdering Information
Speed Power |
(MHz) Supply 5 Qrdering Code Package Operation Range
12 ‘ BV +20% AT89C51-12AC 4447 Cornmercial
' ATBIC51-12JC 44, (0°C to 70°C})
ATB9C5H1-12PC 40P8
AT89C51-12QC 440 :
AT83C51-12Al 44A i Industrial
AT89CS51-12JI 44 (-40°C to 85°C)
AT89C51-12PI 40P8
ATBICH1-12Q10 440
ATBIC51-12AA 447 - Automotive
i : AT89C51-12JA 44 (-40°C to 105°C})
| ATB9CS1+12PA 40P6
. ATBICS1-12QA 44Q
16 5V +20% AT89C51-16AC 444, Commercial
AT89C51-16JC 44 (02C to 70°C)
AT89C51-16PC 40P6
AT83C51-16QC 44 ,
ATBICS1-16Al 44A ; Industrial
ATB9C51-16J! 44.} (-40°C ta 85°C})
‘ AT89C51-16PI 40R6
.~ AT89C51-16Q 44Q
ATBOC51-16AA i 444 Automotive
. AT89C51-16JA 44, {-40°C to 105°C)
AT8SCE1-16PA 40P6
| ATE9CS1-16QA 440
20 5V £20% AT89C51-20AC 44A Commercial
ATB9C51-20JC 44 (0°C to 70°C)
ATBICH1-20PC 40P6
ATBSC51-20QC 440
ATBICS1-20Al 44A Industrial
AT89C51-20J1 444 (-40°C to 85°C)
AT89C5E1-20PI 40P6
AT89C51-20Ql 44}

AT89C51 mee———————ess—



e A TS89 C51

rdering Information

Speed | Power | ;
{MHz) | Supply Ordering Code i Package Operation Range
24 ‘ 5V +20% AT89C51-24AC 44A Commercial
i AT89C51-24JC 44 {0°C to 70°C)
J AT89C51-24PC 44P6
AT89(C51-24QC 440G
AT89CH1-24Al 44A Industrial
AT83C51-24.11 44 {-40°C to 85°C)
. AT89CE1-24P| 44Pg
| ATsscS51-24Q 44Q

Package Type

i 44 Lead, Thin Plastic Gull Wing Quad Flatpack (TQFF)

44 Lead, Plastic J-Leaded Chip Carrier (PLCC)

6 40 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)

| 44 Lead, Plastic Gull Wing Quad Flatpack (PQFP)

AIMEL
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