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Title

Automatic Antenna Controller
By

Mr. Kongkiat ~ Anekpongpun

Miss Sukuma Muysee
Advisor

Assistant Professor Chawalit Benjangkaprasert

Miss Ornlarp  Sangaroon

Abstract

In current day, Microprocessor is most importance device for using in many fields of
alectronics, telecommunication and measurement engineering. In this thesis we proposed the
one of application of 8051 MPU to control the direction of television antenna. By using the
AGC comparison technique, the correct direction can be found easily. The information will be
then processed, saved and sent to control direction of antenna, respectively.

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

detecting signal part.
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J ] !.J L] A gl 1]
asnenaas ALU fvnauluiandunusdiamanfussarsnamaadainandsdny g mua
8 fin Aidnwmsmsnwnadamaaiiu uan au Aoh W13 TINYINIATINANRAT
17 AND OR XOR Tiauminsiasuuazansouiin muadodmuarnauen udu ALU 63
uvofesaadulolunslinnlaeluvmdnaldsunsuludmdu 9 enudaulafiag
J o 1 = ﬂl‘ v oo a 1 "‘ - )
'uuua:uouuanﬂama'?'mﬂﬂﬂ'nmmuLﬂumamwmﬂﬁwawagalumsmummulu
TruufiRaaund
L LS - | dl R. 1 A i s L7 J
nsld ALU ALUSsilauanansofissifivanludimassuanwuensuinaionila
- o - w P ° & ' I < -
en) mmmm'u'nagmawagam:m‘lﬂmu wWiamaadiaenTiasnitny ludanwuenisay
Y . o [ a P i . & a o s a
fosmits Tandalwid wieldlunnSoufoudmosduriaas Gidagluns
MunEntlannssues MCS-51 @ anumunInuminudmivdaysuwie 8 in
- L7 LY - rF-| o 1 A L 7}
wa: 1 0n nrlfnuluszaudviunseon wisd wlonaua nstedauing MInasay
(3 F-Y i J o o
waslflumseuamnuassnuwa 1 on anususouuimansdmivldluauaiueu
- “ i - Y a o o
paafygduazeanfiimsfeuazaanuuunearindioizadia Boolean TolanUnd
a *o o [ P a . oY vl - ' 4
vlednngwivlulasinnosmeda 9l suluanwuziuiislddednatwileh

@T’Jﬂh:manmﬁu
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m.‘l- TIMING

Nz

AL 1 XTAL2 fm _f i

——— e— — — — - - w— — S i— J
0 \AAAAAZ Y AAj
m P1O-P17 P3G-P37
- * £3C154 and B3C154D oniy.

Eﬂﬁ 2 24 Tansgiamilasnssuneluuas MCS-51

2.1 uangfinaiaad (Accumulator : ACC)

MCS-51 fitwianafiu Mcs-48 filF Acc Aifiuum 8 Iin LﬂuLLangﬁ'zLaLﬂa{ﬁﬁﬁ"a
dw'l.my’a:ﬁwﬁwﬁ'm%ama{ﬁ Tandasmeluiiindndne uazSuinadwiildonnd1#s
nenflaemand iU 1IN AU Am W3 rafuly é7 Acc MaanTaliidudunds
nszimiagnnizinlunisiinuneasin uazlii usanaelumsdaindayalums

amﬁaﬁ’uqﬂmtﬁmuuan'la{a gazwihuauiInguan TINHIMIATIIRELATITINE
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22 153ma03 B

Lﬂmﬁimﬂa‘fﬁmwﬁlﬁmuﬁmﬁﬁﬁwaamiﬂmua:ms Tmul’ELﬂuﬁLﬁuﬁdﬂm
ﬂ'%aG']"JmsLLa:LTJu'ﬁLﬁuuaé’wﬁﬁaﬁﬂawé’amsgmua:tﬁﬂuﬁamsmi

2 3 193RIAa TR uaasRmuslUsInTL (Program Status Word :PSW)

sImaed PSW Lﬂul.ﬁ‘]ﬂma'?ﬁ'lmmuaﬁ‘lﬁwé’amnmﬂ'ﬁ'ﬁﬁi'wm 9 uazlfifludaudan
nzg’um‘sﬁﬂnwauﬁm@]m'na;w'm 9

5.4 GhBRUAN (Stack Pointer : SP)

MCS-51 a:17 RAM mulul,ﬂuu?nmmmnmaa’lfml.l.ﬁﬁm%'un’m%"au@im:wm
lUsunsuwan mLﬂnmm'mwmﬁLmai“?wmmulmwia*ﬁhu'[ﬂﬂmmua:mmmﬁuéh
LLUmaua'mﬂ'rn v suanmI A uEmReTERInem ST udwaaiiwe Linaludl
Tap#l sP azflauna 8 fin az qumm'[@mam'[uwnaumauaa-mmmu‘luwumamum
S TlEEE PUSH WAt CALL Lazdzaasnuad SP amdsnd lethondaysaan
udludnds POP wia RETURN Tapnnufmesmilaunssa MCS-51 amansnldauan
Iwilifains 128 Tud LLGi'Lv.maﬂﬁu‘?mf%m%'u‘[ﬂﬂr.nmﬁ"a‘lﬂa:'bﬁ'ﬁaun’hﬁ SP ezl
Fuviba O7H Farin mmnm:f%'u'lniqﬂ'agaﬁ'@‘htmm 08H MCS-51 a1t anuuUaIe
T splat "ﬁoa-tﬂumﬂﬂﬁ"uuﬁmmmmmniﬂﬁaﬁlﬂ g 189 RAM matudy

2. Sm'ﬂ'ua:uﬂ {Data Fointer : DPTR})

DPTR Himaafuua 16 On Ausznaudwluias (DPH) waz lurfdn (DPL)
asndanuiaandn (amaet 8 On  sesdafiflaatedan wiaarldruriuna 16
fin Ale TumT Increment w3a Decrement davnlomllumsldpurasiasfioglusd
mmaﬂummt:'[mm‘[mUmaﬁaulumﬂ’ﬁméﬁLﬁmﬁ'um'maﬁagmm:%s‘mmuwamﬂm
ANANANEkEN

2.6wain 0-3

ITigwmad POP1,P2 uaz P3 maansjuw%amm’ﬁaﬁ'ﬁ"uﬁmm andudiTima i
Landepawaim 0,1,2, usz 3 mudeulumeldnu

2. 7uNMamauﬂaunm (Serial Data Buffer : SBUF)

uﬂl.ﬂa'mauaaummmaaamﬂummmamaam smiaduwiWiWasmsduazan
ganlniWiWaimeTy Luamammumm SBUF 03 mmmuﬂLwamammumwmi
defayaayniy 33myedandoitn SBUF wannummﬂﬂﬂﬂmmu nssaiilatiays
fNoaanan SBUF 'ilul.ﬂumﬁ‘U'lJElHﬂil'lﬂ‘LlWLNa'i(ﬂ']‘m

2.8.73a1aa¥ CAPTURE

lafiuef 80328052 axfigivimaad uduiiwsiseefiddinefdmiuady

IR 2 IHI“NGIH’IT'L‘E\‘IW%'LIB\!LT%JHLGIE]i'lﬂ’]‘lﬁ ‘iUﬂ']'iLﬂﬂﬂuLLﬂﬂdﬂL']J’]Ll']ﬂ“lJ’l T2EX @
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TH2 wae TL2 a:aanﬂagmﬁﬂﬂlmﬁamafﬂ RCAP2H Us: RCAP2L ¢daumIidadau
e azlnuamsumdalud@uua 16 i FmdumIldadunadiy 2 deesfing
\ axBualunidadely
y. 2. aisimmaiaaugu (Control Register)
ﬂEj:JJ SFR ‘ﬁL'ﬂu IP,IE, TMOD, TCON, T2CON,SCON Uz PCON 3zUtznauaaei

nfilFlunIeIugy  uazuRAIFNIUEYS myltnuluszuudueasing  ddutiaYay

[ 3 A = = W 1
URZW aiﬂa%ﬂi‘&l'ﬁﬁ:ﬂﬁﬂﬂﬂ‘[ﬂﬂﬂ:m patuaTada

3. Hainuas 8051
8051 {wlulasnaulnsa@aiuwa 40 91 Gafneng o Foit
- Ve (1140) fiany +5 V
- Vss (1120) (w1 GND
- PORT 0 (11 32-39 iinanua 8 im @a (P0.0-P0.7) Tlanaiouuy

Open Drain Bi-directional ﬁauamluzﬂ‘ﬁ 2.25

ADDR/DATA  CONTROL

o Bl
G Y

Vee

|
[Po.X]
PIN
SET E—
INT.BUS D Q !
WRITE 5% \og ,
= i f MUX ]
TO CLR Q i
LATCH | ;
" | |
READ ™
PIN ! .
A.Port 0 Bit

Ui 2.25 uanalassaing wasm 0 (fin)

- Wa'n 0 (11 32-39 ) Hrisvua 8 fin e (P0.0-P0.7) THawle 2 wihfl s #aulea

wiauazandreanvmiisaudnteuaniliainind uwﬂ’agaaﬂuﬂm TGP Rt R aFal]
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v H = a d Fa = ' v v
uanALRUIBY Control mﬂﬁ 0 25 Ysrnavuazanmiifinieina luwain 10 mnaal

miliamuiiunnwaindasseaain “1” Wfmaini sxlnald O ves D-FF iu 0"
vl FET enanadlannuz OFF ﬂmmmﬂ'l'nmuauvmwa'm PIN (Wa¥n PO.X PIN) azlt

Fy@ s READ LATCH Luannn?ﬂuﬂ Tri-State Buffer fL%
-wain 1 (11 1-8) Sy 8 On fa (P1.0-P1.7) Hlanmivndy Wain 0 udar

Taudumunslunadwinu (intemal Pull Up Register ) ﬂmmﬁmasﬂ‘n 2.26

READ ; Vce
LATCH ]
[j INTERNAL

ST : PULL-UP*
INT.BUS D 0
WRITE LATCH i
0 an O -
LATCH ] ,

A
READ ™
PIN i
B.Port 1 Bit

UM 2.26 Tasegszaawai 1 (On)

- wadn 2 (11 21-28) fvamua 8 On da1n (P2.0-P2.7) TlaseTends PORT 0
Taws FET snansmaidmduduunldaudunmunaawuny (internal Pullup) wasnil
Fran 2 wind desunsoldidunaindniuduanaiy 8 fv un (A8-A15) uaziu VO
wainlFnwnly dewldamiudunnwain dasdenain “1” snfiwainiinaw ey

W FET a;ﬂuﬁma: OFF ﬁqLLamﬂugﬂﬁ 227
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ADDR/DATA ; CONTROL

Vee
READ ; INTERNAL
LATCH 1 g PULL-UP*
I H
E P2.X
{ PIN
SET H
INT.BUS DO ju—_
WRITE rax 1)
TO @
LATCH ] g
READ N
PIN i
C.Port 2 Bit

Eﬂﬁ' 227 Tassaiazas wadn 2 (In)

- wain 3 (17 10-17) fvavua 8 in da 17 (P3.0-P3.7) flasesinadowain 1
wosnilvaminfiaadu vo wain Srecldnaniiiu 1P PORT filWasaain “1” il
wainiionuazdnmihfinitifide sedynmarunuaann wasusnondatl Fyano
# 9 figil

P3.0/RXD (Serial Input Port) Lﬂumﬁlﬁuﬂagmmu auNIY

P3.1/RXD (Serial Output Port) Lﬂﬂﬂﬁﬁliﬁiaﬁagmmu BUNIY

P3.2/INTO (External Interrupt) IESuATyanadadanizsinanouan

P3.3/INT1 (External Interrupt) 13 udamdadsnizannmonen

P3.4/TO (Timer/Counter 0 External input) prFuFug gt il 49993
Timer/Counter 0 AivnmiARiuiuwlo@asasdynnm T dvdafyn o Ann il

P3.5/T1 (Timer/Counter 1 External input) g FuR gt Timer/Counter 1
Fafinanamamfiauny TO

P3.6/WR (External Data Memory Write Strobe) NFY I MAILANNITUUTEYS
i sausdmitteyanuuen 8051

P3.7/RD (Externat Data Memory Read Strobe) PR RIMAILAUNITIUT YR

TINAUD Uﬂﬂuﬁ'}f‘i’m’s’uﬂa;&amﬂuan
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Tassasranas (nadn 3)

ﬁmﬁm'luaﬂﬁ 2.28

ALTERNATE
OUTPUT
FUNCTION

READ
LATCH . ves
L INTERNAL
PULL-UP*
INT.BUS L
WRITE C Ui
o s o
LATCH | T
READ
PIN ALTERNATE

INPUT
FUNCTION

3 2.28 Tanaateuanain 3 (in)

[ -

- ALE (11 30) iiwindsalarudminldlumiuandusanialurian (Ac-a7) fiss
aanunan (wadn 0) Aygrmilezusafivign 9 2 a3 lu 1 wurBulods (1716 289

FIMUIRNT)

- PSEN {11 29) Lﬂumﬂﬁ‘l‘ﬁ'ﬁaa‘[mﬂEiﬂu%'udm'ﬁ'a;ﬂmé'm Progarm Memory n1g
uan (MuauANIIUTzIIN ROM EPROM) f'frymu'lmﬁ'fa:ﬁaaaﬂm 2 afitunsssnardules
Wauaduunnsd 1w Internal Program Memory a:'lajﬁz%’rytyﬂmaanﬁm{f

- EA (31 30) thilauasin 0" Lﬁ1ﬁm1f§%ﬁga:dmmmn Program Memory N1t
wANFWLYIIL Lwiﬁ'lgnﬂauﬁ'maa%n “4" fgzamlusunsuneluin

g A

& -l = - w1 A' = L i ..-I’ 1
- RST (11 9) Lﬂumﬂmﬂ‘nwga:‘su‘ﬁﬂ'[ﬂnﬂama flauandn “1" AT Ru UL
way 2 wurdulsda WadAganTidnedrdng 9 WiTanatla 9 xlididnianinem 2.1
_ XTAL1 (11 19) Idseaianasmononlamiudunnidrgrsaastameant

_ XTAL2 (11 18) Idseatanaamuounanlandmaniwnisiseieasdaiaiead

% 125V Vee

#8051
8.5k Vss

1% 2.29 nMsdaTTTiEn RNy 8051
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4. 719958 0A2D9 8051

ﬂ’ﬁ@iaﬁagﬁmﬁu 2 3uuuy fo u.umﬁaﬂn’lu'lmm:ﬂﬁaﬂmnmuuanﬁzmmu

n1saasazy 2.30

XTAL2
QUARTZ L c, MCS-51
crRYSTAL L~ HMOS
OR CERAMIC OR CHMOS
RESONATOR T - C,
T XTALY

Vss

(a) Using the on-chip Oscillator

MCS-51
HMOS
OR CHMOS
XTAL2
EXTERNAL %
CLOCK XTAL1 ‘
SIGNAL
[—-——- Vss 2T0251-12
A. HMOS OR CHMOS
MCS-51
HMOS
OR CHMOS
EXTERNAL
CLOCK - | XTAL2
SIGNAL
XTALI
Vvss 270251-13
B. HMOS Cnly
MC5-51
HMOS
OR CHMOS
{NC) XTAL2
EXTERNAL
cLOCK XTAL%
SIGNAL v
88 270251-14
C. CMOS Only

(b) Using the External Clock

gﬂﬁ 2.30 HIIRTAREAVDI 8051
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5.fiataa1y99dfe (CPU Timming)

ls;]sznl s3 | =4
Rt ] P1 P2

ss ‘ saLs1
P1?2P1P2P1P2P1P‘2

osc P1P‘2P1P2P1P2.P‘1P2!P1P2
(XTALZ) . |
ag ] 1 ! IR u

OPCODE

READ OPCODE- e ap NEXT .
r (DISCARD). ’r— READ NEXT OPCODE AGAIN.

E1\S£]53]54]35]56L'

(A) 1-byte, 1-cycie instruction, e.g., INC A

READ OPCODE

: READ 2ND B

smenTdnaanmmeae-a

YTE.
L—— READ NEXT OPCODE

Tsx szisa]54]55|ss

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

READ OPCODE.

E READ NEXT
: QPCODE (DISCAF!D)

READ NEXT OPCODE AGAIN.

E|sz|sa|54|ss|ss 51 |52 | S3 |54 |85 [se

(C) 1-byte, 2cycle instruction, 8.g., INC DPTR.

! __ AEAD OPCODE AEAD NEXT OPCODE AGAIN.
L MoV O

! READ NEXT NO FETCH.

: OPSODE (DISCARD).

FTC(ENO ALE. l

|
[s11c2 | s3] s+ sals6| s1]s2]s3]| salss]ss

(D) MOVX (1-byte, 2-cycle). ADDA . DATA
: L
ACCESS EXTERNAL MEMORY

—

'.I_]ﬁ 2.31 mnmm'jmmwaauma ﬂ’]ﬁd

Ml 1 ﬂ‘lmmam-nummma 1 uS \Iudnd ING A Faliudds 1
Uyl 1 Cycle Instruction oz Lﬂuﬂaaﬂ'lmmnu 12 gn Tﬂﬂﬂaaﬂan'ﬂ 1 uar 2 szaglu
774 S1 tWR 1 Uz S1 WA 2 uaz ﬂaaﬂanﬂ 12 navau'luma S6P2 wwad (UINfudr 3R
g3z RUN e Ivinny 12 MHz muu afan 12 gnazfiuswiiy (1712)12=1

us ( A1 1 uumu’lmﬂa ﬂamam'jmmumu@ S1 qufle S6)
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nJ-n 2.31 (a) LEAIMITIMVaIRE INC A dufusnds 1 ot viawasas malu 1
Lm-n-nu‘l'nma sﬂ'n 2.31 (b) LEAINITYNUTaIRNE ADD A #Data dalusnds 2 lur
urﬂmmmmﬂu 1 wurduloda 71J'n 2.31 (¢ ) LERINNTFUDBIF INC DPTR m
Sudrds 1 o uarnnuaialu 2 wurdulnds 'nJ'n 2.31 (d) LRAINITYNIWT 8IS

MOVX & afludn®s 1 Tuyl udviouaislu 2 uu'n'mﬂ.fnma

ONE MACHINE CYCLE . e ONE MACHINE CYCLE
o (oo wlalulolslslnisls
RN (o R I AN () B 1
mm__f:l | ;.l |
RO | L |

1
t

{A)

! WITHOUT.A
P2 PCHOU;F)TT PCH OUT | PCHOUTfPCHOUT f| PCK OUT X_IPCHOUT Movx
- BB EeE-E &
+ b
Pf-i%" g7H “Skt"‘d* g
CYCLE Y o} CYCLE 2
st |919|5‘|55|5”5‘|5215319‘155I5“

w 1T T

i T S— ! Wit A

P2 PCﬁou-r[i R:.Homj DFw OUT OR P2 OUT f?rmwr X_:[pcaan Movx
~ D EE =@
b .

PCLOUT ADDA OUT PCLOUT
VALID YALID YALID

Eﬂﬁ 2 32 UANINIIAINIARRENURUIEAIATINIERAN

sﬂ'n 232 (a) Lﬂumnmmammmﬂmmmmmaanmwﬂmuamwuaa Program

Memory BENNLUAN Faiwdygnufiasilulgdu OP-Code 390 Program Memory fina

psEN Sazuaniin 2 adilu 1 wrdwlmAs siudygnufildsmdsysn Program

Memory 3zl Taym 1% PSEN
JUf 232 (b) Wudaassygraiifisadasiuniidudoyasn Data

Memory &monns PSEN asiliiizs 1 gn st aanazduinaiunsdm



43

daysiin Data Memory Taulfdynme RD (enayilaing 9 Nngnudayain

Program Memory i].'l'ﬂﬁmm’lm PSEN LLa"n’ﬁmuﬁmJ’ﬁJ’m Data Memory ﬁ]“'l.ﬁ_'ﬁ‘m_’m”']m

RD gaudtyne ALE Ao ﬁmmmﬂlﬁlumi Latch Address AG-A7 Hwa)

6. N15GaMI¥IBAI1391 Program Memory Lz Data Memory MBKDNTN

mwiamt'mmm'{hﬁqme'lugﬂﬁ 233

Wi
Ri 33K R2 3™ #33%
s | 37 i__‘
R 517 3 20E bt 2080
'Il'_—‘ _ EEE—‘F ZTRW
Cl XFF n AlS
28 B T 1 e
.|H 18 27 2 —i 7 eGM) i 1AM E
6 - )] — % ML —d 26413CE2
KTAL A2 ALZ .
waHz. Ret2 23 All 2 A :
2 *10 a . A0 A
F £} n 21 L) 21
. 19 27 = I 3 2
2 L1 Py P
c2XPF . EPROM Ald RAM
mam | Ja w264 (8K
Fogt-Jil o A3 £22% 320
a021 . 7725 U2N ,
Ar " w3 Tues : s
v bl 6 4 = 4
14 151 T 5
13 .y 1218 - s
35 — 1500 a3 Len 27 ] 7
34 - 14Ty Y 4 S ,_._.:T———t [ ]
33 —126RTH ~ 7 sl ]
Fort
g—:zuﬁfb 3 'T‘|-J—l L LU 0
10 {;%" " T |swnesizn 1918171615 131211
= b7 I oo 07 1]
AD7
17 —b u
16 =7 2 Ag
15 —{s » 22
14 —8 »
13 i et Pono AD
12 =3 7 AD
11 —2 » :g
1o =1 9 »
€310xF, ] Jumpat Table
- : Mamory 3z EPRON RAM
| . BK Nong Npne
Fast 16K 1 NA
1 32 ne Y
RS.IK [TTT. 64K 128 NA

31]'?1 233 mMydaniisanui ldsunsusasaisn MuwanTw



7. msutilszinnasaniiza113e
“ﬂ?ﬂﬂ11ﬂﬁﬁﬁ1ﬁﬁu MCS-51 uaumunu 2 7fie na Program Memory uaz Data
P
Memory Program Memory wﬂummummmﬂ'mnﬂﬂﬂmmmommwau'l.wnw 8051

dufiLiu Program Memory fifia ROM 1419 4 alalur shues uddiiwued sos2 fifie

ROM 1w 8 Alaluy daumasluzUfi 2.34 uas 2.35

FFFF — N FFFF
60K
BYTES o K
EXTERNAL
— OR— BYTES

1000 EXTERNAL

FFF ARD
0 4 K BYTES JJ
0000 INTERNAL 0000 |

31Jﬁ 2.34 ﬁ'mﬁ*mmwm’hﬁwm“uLﬁUIﬂﬁLLﬂSMﬁW%’ULUﬁ 8051

FFFF | FFFF ~—————
56 K
BYTES
EXTERNAL 64 K
- OR—* BYTES
2000 EXTERNAL
AND
1FFF
5KBYTES |
0000 INTERNAL 0000

31J‘ﬁ 2.35 ﬁmmUm‘mﬁﬂﬁw%‘ﬁ[ﬂmﬂmﬁw%’mua§ 8052

[~ 1 o :l. » o L3 1 a A‘ .|
Data Memory (iwmiapanudfildifvdayamiasanainh swninioy
-uauaaﬂ.'d Uas a'm'uauaaanm‘lcn 3 1uminpeedmoludniios 128 o
smiuiLet 8051 uas 256 luyi &miutuad 8051 duniisanusimenandwi

64 Alaluv mLLamﬂugﬂﬂ 2.36 WAz 2.37
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FFFF ———

INTERNAL
PR ]
S
DIRECT Bff;és
ADDRESSING L EXTERNAL
80 ONLY — AND—
7F DIRECT &
INDIRECT
00 ADDRESSING 0000

317 2.36 Samaoaasndniu Data Memory 1yas 8051

INTERNAL

INDIRECT
ADDRESSING ONLY FFFF
8OH TO FFH

FF B JT

FF SFRs 64 K
DIRECT BYTES
ADDRESSING EXTERNAL
80 ONLY \ —AND—>|

7F | DIRECT &
INDIRECT
00 | ADDRESSING 0000

Eﬂﬁ 2 37 awiapA U & WMIL Program Memory 183 8052
maﬂ%‘:aa'lafa:aaé{mw‘hLm'tiwammumwm‘hﬁm%’uiﬂmnmLLa:m@Tﬂﬁs‘hLmv;a
ﬁﬂﬁ'auﬁwﬁﬁgla:flﬁaﬂwa"\.ﬁw@mdaﬁwmumnm‘i'\ﬁl,ﬂuiﬂmmmm:mﬁw viunduin
Seaonuuunansidaanidu 3 & Ao
Mov ldaadarty RAM melu
move li@nsa Program Memory
MOvX iaasa Data Memory niananim Iﬂm:qd'nmm;hu‘iﬁmﬂaf

DPTR
'HWLIJﬂi: 8052 TUWHNUILIDL BOh-FFh manw:muuammaga Db VI TRURSLIN

ﬁaﬂaHaTﬂumaé’ammiu é’aﬁanﬁmmma‘iwﬁagﬂ 2.37
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1 a d 1] z -
FAuiimsiasanasfitnfdayalasn1saanirinim (Indiret Address Area)
! 1 o - dl (o] ; d‘ * -~ 1 '
Aufniasanuiuivm (80n-FFh) el 2.37 dwiuiidannuatarie: 128

nEuwsnaziils SFR waslaTauas Indirect Address Area AIUU :"{lﬁ’iuu‘[ﬂmnm

frasBadaty SFR vsdpslimduuudhisiayalasasaiun (Direct Address Area)

' P ' A = [y . ,
guiufianarunisazdhfivfioyauuunnadauiyini (indirect Address Only)

78
70
68
60
58
50
48
40
a8
30
28
20
18
10
08
00

¥y 4 ' a o R .
ﬁunﬁmuﬂ'z'mmm{f'lﬁa{l’agafﬂﬂmma:nnﬁ’au (Direct and Indirect

Address Area)
J‘ ﬂl 1 1 = [ o d.l
wuft 128 lurl dagaszudaiin 3 faunzL 2.38

ot 8 Bytes .
TF
77
6F
67
5F  scraTcH
57 PAD
AREA
aF
47
3F
37
“fF |2F BIT
ADDRESSABLE
0.. 27 SEGMENT
3 1F
2 17 RecISTER
1 OF BANKS
0 07

771 2.38 128 1uviuas RAM "ﬁL‘ﬁ']ﬁﬂ]'agmmummmm:moa’a;J

1. 33au@afuUdd (Register Banks 0-3)
Eusdunts (00-1Fn) anilwgmvaiiameiuned (0-3) laouvnuuusda

g L v ¢ v aa a A 5 - =L - 1 -~ o = .
1‘UYIT]1.ILI.E~1'11GI 32 1‘UT’I I]’]‘HWEYI']»J"ME]EWILLUJF] 3 LlJagﬂﬂ‘ﬂﬂﬂﬂzﬂﬁuN’]‘YI"N’]%T’ILL]J\'IH 0

&8 LAz SP azuidudufienuniia o7h viw
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2. umrummumwm’m‘lﬁmmmuu\mummnuun‘lﬂ (Bit Addressable Area)

Aufimauduanmara (20n-7Fhy $1%7w 16 TuvimSadsiud uiinesdivinty 128
fin Sadumsieiin 00,01,02,03,04,05 06,07 fifig fumiamiiananusdumiis 20n &
1in 0,1,2,3,4,5,6,7 f1us1au g}gﬂﬂ 2.39 114 siaemisidiniin DO vasd Uy 20K Nae

dauduud¥ai1 SET 0ok

Symbol Name Address

*ACC Accumulator O0EOH
B B Register " OFOH
*PSW Program Status Word 0DOH
SP Stack Pointer 8IH
DPFTR Data Pointer 2 Bytes

DPL Low Byite 82H

DPH High Byte ' 83H
PO Port 0 80H
*pl Pont | 90H
*P2 Port 2 OAlOH
*P3 Port 3 0BOH
1P Interrupt Priority Control . ' 0OB8H
*IE Interrupt Enable Control 0A8H
TMOD Timer/Counter Made Control 89H
*TCON Timer/Counter Control 88H
*+T2CON Timer/Counter 2 Control 0C8H
THO Timer 7 Counter 0 High Byte 8CH
TLO Timer/Counter 0 Low Byte 8AH
THI Timer/Counter 1 High Byte 8DH
TL! Timer/Counter | Low Byte 8BH
+TH2 Timer/Counter 2 High Byte 0CDH
+TL2 Timer/Counter 2 Low Byle OCCH
+RCAP2H TAC 2 Capture Reg. High 0CBH
+RCAP2L Byte 0CAH
*SCON T/C 2 Capture Reg Low 98H
SBUF Byte 9911
PCON Sernial Control 87H

Serial Data Bulfer
Power Control .

-
il

Bit addressable

+ = 8052 only . ,
) [V e N s ErT
A7 2.6 LFMIFANWIIBOLATAUMIAN 9 mmg'lu SFR



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

 25H
24H
23H
22H
21H

20H

RAM

(MSB) (LSB) '
77 |78 | |7C |7B |7A |79 |78
77 {76 |75 {74 |13 |72 |11 {70
6F |6E |6D [6C |6B |6A |69 |68
67 |66 |65 |64 |63 |62 |61 |60
st |se |sp |sc |5B |5A |59 |58
s7 1s6 |ss |54 |53 |52 |51 |[so
aF |48 4D j4ac |4B |4Aa |49 |48
47 |46 las {44 |43 |42 |41 |40
3F |3 |3D 3¢ |3B |3A |39 |38
37 |36 |35 {34 |33 |32 |31 |30
2F |2E |2p [2¢ |2B [2A |29 |28
27 |26 |25 |24 (23 |22 |21 |20
IF |1E |I1D [1C |1B |1A |19 |18
17 (16 |15 |14 |13 |12 [u |10
oF |oE [op |oc |[oB |0A |09 |08
o7 |los o5 |oa |03 |02 |01 o0

48

JUR 2.39 ueadhuvilaiings g ludwwbuasiasa (20h-2Fh) FRaaa i

ALA T8 009a17190 2.5
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3. uTmmiananunlfawnaly (Scratch Pad Area)
A‘ dl 0‘-‘- 1 L3 Lal . “-’f 1 + o cl-l AI as
Aufisoud (3on-7Fh) andpudayaldfialuivinin limansalimsiisniy

finld dhufisfsuanuuiiamilimelumndoudsyauniuauan

2.8 maidoxlns MCS-51 funKasa 1N
1.7179aNUIBANIIEUTY MCS-51
wivldiflu 2 swlng 9 fa
- Data Memory
- Program Memory
Data Memory
Lﬂmmumwm‘hﬁlﬁﬁuﬁaga finuylefia 64 Kbytes unpamad
Urunnawuandould RAM) Fygnown Mcss1 AlElumsdwdaysan
RAM fia RD uazdygnadililunndundoysas Ram fia WR
RAM {Random Access Memory)
Hlumiasamuirfisusodsuuasdmdoyale ﬁagaa:gq%wuﬁuﬁﬁ
@ lWidns utaiu 2 ofia Aa Static RAM WAz Dynamic RAM
STATIC RAM
Lﬂwmumwﬁwﬁwﬁﬁidwu'l,un”mi”um'l.'ﬁ’mmwiﬂma:gui’iaL'ﬁuuﬁu
Dynamic RAM -'fm’]mgnm"u.wi qqu1ni‘fuu1ﬁﬁaﬁaaﬁ1nﬁ refresh MuaBa7Y
J1@aaalian  Static RAM ﬁﬁlfaﬂwum’mwﬁagﬁ?uﬁ'uwmmum‘@nwmm
AMNBEIMIILA TN wafRRputwnndmivrwmililngannin da waf
TMS4016 »I0 6116 -‘ﬁaﬁﬂumﬂmmq 2K X 8 @Tqﬁn'm"ﬂﬂammugﬂﬁ 2.40 Uaz
FILIa1UE TMS4016 ﬁauam'lugﬂﬁ' 2.41

TMS4018 24-Pin plmtc
duat-n-kin pechem
[top v}

AT [: 1 u 24 j Vo Pin nomene linuee
as[]2 i a8 Ag-A10 Acqresemt
A5[] 3 22[ AR Em -0aa Oaws inidas out
] 2w 5 Thip nalsct
aa[]s w[]6 i Output snable
AZ l: ] 13[]A10 W Piite ennble
AlCE? 1.[J§ ¥ Ground
a(ls 17[J e Vee +5V aupply

cai @ 6[Cjoa?

pc2(T] 10 1w{JDoe

caan 13 nos

vg O 17 1a[} pas

7U#1 2.40 M3dP9rTIAL Static RAM twaf TMS4016
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Eﬂ'ﬁ. 2.41 (a) Read cycle timing for the TMS4016 and (b) write cycle timing

PROGRAM MEMORY
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[ ¥ & dl v = [ " -3 A ] A% -~ [ =l
HuniauanudaflFduldsunsandundisanusnanuray aleagnafen

(ROM) Qs n MCS-51 #l#lunvau ROM f@n PSEN
ROM (Read Only Memory}

Huwiaganudundag enalidndeysligywe Wwivanwiiia

srwtayaldanadion
EPROM (Erasable Programmable read-only Memory)

= ] ) -~ A A v o W g
iuniin um'manuuumﬁ‘s'ﬁuwmm:ﬂwmmmsun‘:maqh LLRz®1ANI0 TFuga

Y, auﬁaga‘lﬁ
The 27xx Family of EPROM

SITILRADHAR AN 2.6 mﬁm'mmﬁagﬂﬁ 242 Lm:ﬁrfhnmﬁagﬂﬁ 2.43



wad AINY
2704 512x8
2708 IKx8
2716 2K x8
2732 4K x 8
2764 8K x 8
27128 16K x 8
27256 32K x 8
27512 64K x 8

AN 2.6

Pin nomenclature

AD-A11
E
GV
Q1-08

Vec

Addresses

Chip anable

Output enable/+21 v
Cutputs

+5 V power supply’

TMSZ732A. .. JL Package
{top view)
AT ~ 24 [JVee
AB[]z 23[JA8
A5[]3 22{ ] A9
A4 14 21[JAn
A3[]s 20[]G/Ve
A28 18 ]al0
a1z 18[JE
ao[s 17[] o8
a1 [loe 16 []ar
a:2{}10 15[ ] 08
aan , 14 ] Q6
GND [ 12 13[Jos

31_1'?1 2.42 NII019171781 TMS 2732A

b1



Resd cyths timing

Viy
Addrassas g:
L
|

Vi
; - Lenlc H tial I
_ Vin H [—
| ; il
v I
: L st B g T
Vou
a1-08 x-
Voo | !
Stendby mode
Viy
Addresses I
Vi
_ Vln
E ly.
V“_ | du[El‘
Vou . r‘_tu(El
o1-08 »—'HI-Z
Voo }

Program cytle timing
{ |

ViH
Addresses X Address N XAddrm N+1

VIL ! 1
= tuia }"— e Ty .

Vin/You T 1
S D (1) g

|
VIV . .
e — -t | i |

. i | b tsuen
om ol N L
G/ 1
" Vi J':uwm P };r:" } )
b U thven” T+ tewn

m|

Vin
I|-\ /
Vi Il

Timii-»g measurement reference levels: Inputs 0.8 V and 2 V
Outputs 0.8 Vand 2 V

Eﬂﬁ' 2 42 g lunnsatuiazldsunsuuny TMS 2732A

B2



4 NITODATHARIMRUITBINHIZAINTY

63

NITNAATARAILNUIT aantinoaudianudnbue U190 N TIE UL

audnfnanlEirwaldnnin 64 Kbytes aaun Fadanhundoaiuuaa e

naasyRAIUMHITamianuTweniduudas sl tltwiaeaudwe 4

Kbytes $1u7% 8 63 2zldirinAl 32 Kbytes tldsusniufiuaaiasa 8000H @11

9 Faz3ufiLaaias® 9000H aT18azIBuAaT TN 2.7

EPROM uaAIA T As | Aw | A | Ap |Aw T Ao
faft |
1 8000-8FFF 1 0 0 o |X et X
2 9000-9FFF 1 0 0 { X e X
3 AOQ0-AFFF 1 0 1 0 | X e X
4 B000-BFFF 1 0 1 | x e x
5 C000-BFFF 1 1 0 0 | X e X
6 D000-DFFF 1 i 0 L X e X
7 E009-EFFF 1 1 1 0 | X e X
8 FO00-FFFF 1 1 1 { X e X

TN 2.7
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(a)

FUNCTION TABLE

ENABLE SELECT
NPUTS MNPUTS ) ouTRUTE
Gy G2*|c 8 A|YC YT Y2 ¥3 Y4 ¥5 Y6 Y7
X H | x X X H H H H H H H H
L x | x x X H H H H H H ®W H
H L L L L L H H H H H H H
H L L L H|H L H H H H H H
H L L H L H H L H H H H H
H L L H H}IH H ®H L H H H ®
H L H L t|w H H H L H H H
H L H L HfH H H H H L H H
H L H H L H H H H H H L H
H L M H H H H H H H H H L
G2 = B2a+T20

Eﬂﬁ 2.44 ﬂ’ﬁﬁTﬂT\d'ﬂ’lLLﬂ:ﬂTﬂGﬂ'ﬂ&liﬁ{l'ﬂaw'.i 74L5138

mmamﬁaﬁmmﬂwammum’mﬁﬂa:'l'ﬁ’ IC naey¥a 3 to 8Line Decoder waf
7415138 faimIiainagy 2.44 (a) LAZANTINANNTT (b)

LI aRIITONANENTHATINTIIIEY 74LS138 wuazdadinldn 61 iy high
Lae G2A usr G2B 1Tu LOW uwdnhduwnidine ABC %e‘éuﬁnfkﬁﬁauammmaa
MCS-51 Wulad 3nan3nef 2 wuin A15 il high asae Wilhandefinn 61 s uas
nenTANEeTa) TALS138 21 AB.C Wi dns 3 1l iuguinuam YO azue
afiW LOW @avin SaRunTonanased 2 wui A15.A14,A13 Jugudnug Faasarin

L= '“J L7 ] t Qe A
Wad mumﬂﬂmmaamaaugmf druaaalugin 2.45
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—
o7 :—O 32 T

A2 —— A - AR

A3 ————18

All =———— [ £

" T LFFF

G2A E

G28
FOOG-FFFF

Alb

Eﬂﬁ 245 1330 TREE M URIIBATNNA fNTehn 2.7

2 n156® MCS-51 11111 EPROM Uaz RAM
1 L : v » B ] ] ¥
mma’lmmummw:‘lu’l.'n Decoder NN0AATREGMUAUITAIRUILANY

Sl fuaasaosedne: 1 6 Wi LNTIEUaALATEEDY Program Memory -

sz Data Memory lfupaiaiadouniay

———

Memory (EPROM) fifia PSEN was RN
<15 WR ﬁqﬂuanﬁmﬁagﬂ'ﬁ 2.46

Fynnwvdldamdayaan Program

fifdudaysan Data Memory

(RAM) fifia RD faumnipuipyasd RAM 3
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wh
. S
PN [
RY 33K R2 AW R 33 -
36 | Jar I T
23 220E 5E b 22DE EED
-l] n wU N o E-—!] R
1 30PF #l—s o AI? L tios
i " a7 P A T PG 5 PAMM.C.
26 . —2 % KL) PR = ELRE
XTAL 26 2 ATY 2
temnz, (] Port2 24 :0 B %10 n
23 [¥] 21 AT :1
||H 19 :zl [X] ; A8 =
€2 X¥F. 2l ] Ald RAM
’ ITEA (B - M E264 (BR)
nmae | Al3 62256 (328
an TTE BT 7
2 e ey TEREN 2
B AE
i 6 4 25 4
rva bt 155 [y :
x| e 20 A3 ;
13 —{1807D 2513 Lah » [¥] ®
34 = A f’ :- s : Al .
33 = 130NTY oy 5 [0 | AG .
i il [ L u:ns 71615131211
11— 1@ WE 19181716151312 1 19181
3.0 =] 10RO} x e L o7 [ o7 I [14
AD7
17 —8 » B
16 —{7 B m
15 =6 : AD
14 =15 At C 403
13 =4 P! % T
12 =3 v AD L
Ll =2 » ADD
10 =] .9 k2
Jumper Table
€3 10uF.
. ! Memory wie [ RAM
A I BR Hena None
R st 16K n HA
7% ng NE
RS 1K I—' A48, ol A28 nA

3Uf 2.46 M MCS-51 Ty EPROM uaz RAM
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3.2 m'saanuuwﬂmnaammﬁ'u AGC

o
=
9}
: A — A
g o
DIFFAMP BUFFER AGC
O \——{BUFFER \—AGC
&
9
=
31 3.3 BLOCK DIAGRAM %AAT10/0 U IR U AGC
MI11191%

sy AGC wrgnifeusiu BUFFER riteflousunmsifin LOAD U191 TUNER
HOZIINAU AGC 939NN SCALE 0-5 7| DIFF AMP ADUILYNAAYINTT ADC BAIND
w1ty 2983 ADC fozudasusedu AGC T dudyarndeyafiduataen nazgnduda’ly
Uszuianalu MICRPROCESSER #g 11

lumsesALLLINIA AGC CONVERTER %219 1C Aail

IC 185 ADC 0809

2 . 2
IC 13 MC 1458 1¥antunily BUFFER 1Az DIFF AMP 4117905843



R6

R7

?

(F+5V vcC

IC5
ADC
0809

vCce

8

e L e

IC4
585

gl
T

clock @ |
'C)

c2

711 3.4 29959ARTINADULTIAU AGC
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F.3 ¢ s L] w
ﬂ]‘i’l&ﬂﬂ:ﬁﬁﬂﬁﬂ]dlmlﬂSmﬁﬂﬁﬂlmmlﬁiﬁzﬁﬁlu1ﬂﬂﬂﬂi3ﬂﬂﬂﬂ&lﬂﬂu AGC

IC (BUFFER)
+Vee
. O,
a O
- Vout
o,_._—
ACG Voltage _vee T
315

9ngihiluae9s DC VOLTAGE FOLLOWER AMPLIFIER yailszmindifigusdians
#as daeqe DC VOLTAGE 910 HIGH IMPEDANCE T1j6ia LOW IMPEDANCE #3 GAIN
Yo91395H 1Y 1 19 Satienir iy BUFFER mndeans IRmsshauveses lgHand
7AId? OUTPUT VOLTAGE 713 l1itfiu 80% 483 SUPPLY VOLTAGE
n1T8nNUYY
9113495 VOLTAGE FOLLAWER %Numﬁan’l%qﬂmtﬁﬁaﬁ’
- 91019 19 AGC (max) = 6 Volte (5-6 volte)
- 18anl¥ OPAMP (U85 MC1458

-denle SUPPLY = +9 Volte , -9 Volte



2 FERENCE VOLTAGE

+Vee
+9v N
s> 5 ©
+
R5 T Vref
-Vee =
71l 3.6

911907151142497 BUFFER # Vin anunsnufulddionozin Vref ATUADINT
uia o5y RS oz 1WA Vier = 6 V Aoauliu Vin=6V
15BN
- ¥ o o
nimsenidanidglninia
- 1fian POWER SUPPLY =+9 Volts , -9 Volts
S AsA RS =R 1lTua1 10K

- OPAMP 1185 MC1458
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1C3 {(SCALE 0-
R1 R2
V1 +Vee
+ V3
5 >1—o0 ®
-Vee
V2 R3 R4 <

]
=
Jn-
98]
-3

91n299515417495 DIFFERENTIAL DC AMPLIRIER
Tauh V3 = V2 [(RA(RIRA*(RI+RRDI-V2ZH(RZR1)]
AlseanuuL
mmmsLﬁan‘l%’qﬂnﬂﬂﬁqda‘lﬂﬁ
-1@8n R1=R3
-jien R2=R4
#1A1R1 ,R2 ,R3 R4 &l
270
V3 = V2 [(R4/(RIHRA)*(RI+RZYR V2 (R2VR )]
V3 = V2A[(RU(RI+RD)M(RI+RZ/R D]-V2*(R2ZRD)]
= [(V2-VD*(R2/R1)]
Tau#t (RZ/R1) = Av (VOLTAGE GAIN)
V1 =75~6vols
V2 =6 volts
Taan13 1 V1 =5 vols
V3 = [6-5]*(RU/R1) = 5 volts
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(RZ/R1}=5=Av

¥
et - r

W
winsufendl R1 uaz R2 Al

€

~@ea Rl =25KSE)

_ienR2=125KED

o

210M35 1% R1 = R3 s R2 =R4 Sufus R1,R2, R3 inz R4 $aileaedt
R1=R3=25K{2
R2 = R4 = 125k()

1c3 19wes MC1458

1R8N VCC = +9 volts, -9 volts

8 V1 = 6 volts uz4i i v3 =0 volts

Range Y0UTIAU V3 = 0~5 volts

1C4 CLOCK GENERATER

vce
4 B
R6 3 clock @
7 —
R7 IC4
¢
_J_ | 5
¢l 2
I c2
< 1 0.01uF
Ui 8

ﬁ &£ o W o & A o
91172495141 124997 Astable TIUNATNAY YT clock Lwa“ﬂgﬂﬂujﬂﬂﬂ']ﬂﬂﬁ ADC
1

=S o

mﬂﬂ‘l!ﬂ'l‘i‘i’l']ﬁﬂmnﬁﬂ1ﬂﬂ§ “UiiN’Ni]'a'iJﬂﬂ'ﬁ



TH = -(R6+R7)C1 In[(Vcc-?.fSVcc)/(Vcc-1."3Vcc)]
TL =0.693 R7C1
T =TH+TL
= (.693(R6+2R7)CI
f=1T
= 1.443/((R6+2R7)C1)
DUTY CYCLE = TH'T
= (R6+R7)/(R6+2R7)
f1390NUUY
_donl¥aimi  =4Khz
-DUTY CYCLE =50%

- 1ien R7 =1kQ2

910 DUTY CYCLE % = [(R6+RTM(R6+2RT)]*100

0.5(R6+2KLD) = R6+1KE)
0.5R6 = 1kQ
R6 = 2kQD
210 f = 1.443/((R6+2R7)C1)
4Khz - 1.443/((2K+2K)C]
Juu cl = 1.443/16M
= 0.09 Uf

»
o ol o o
*hluieesaie Clock sufienldgunsniane a3
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:MEMORY USED

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

:33H 1S 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 000CH
MOV A, #40
CALL DELAY_MS {WAIT FOR LCD

MOV PO,#11110000B ;SET FOR MOTER AND REMOTE
MOV 30H,#33H :FOR STEPING MOTER
MOV 31H,#0FFH
MOV 71H,#0AAH
MOV 72H,#0AAH
MOV 73H,#0AAH
MOV 74H,#0AAH
MOV 75H,#0AAH
MOV 76H,#0FFH
START:
CALL INIT JINIT LCD
SETB P2.4
JB P2.4,AUTO
JMP NORMAL

AUTO:
MOV DPTH,#AUTOT
CALL INMEM

83



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
CJNE A,31H,TMRSTT1
JMP TESA1

CHECKSTATE:!

MOV A,31H

CST1: CJNE A #31H,CST2
MOV A, 71H
CJINE A,#0AAH,SPT1
CALL FLOCATE
MOV 71H,33H
RET

CST2: CJNE A#32H,C5T3
MOV A, 72H
CJNE A,#0AAH,SPT2
CALL FLOCATE
MOV 72H,33H
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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,CSTH

MOV A,74H

CJNE A,#0AAH,SPT4

CALL FLOCATE
MOV 74H,33H
RET

CST5: CJNE A,#35H,CTSX

MOV A,75H

CJNE A,#0AAH,SPTS

CALL FLOCATE
MOV 75H,33H
RET

SPTY:
MOV 76H,71H
CALL GO_POINT
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

cTsxX: RET

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

CALL REMOTE
NEWCH:
MOV DPTR,#CHX
CALL INMEM
MOV R3,#1
MOV 47H,31H
CALL SCAN :SHOW CH
CALL SET_POINT  ;SET ORG

CALL FLOCATE

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

JMP $
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FLOCATE:

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

MOV DPTR,#SCANA
CALL INMEM

AOVER:

DEC R5
CJNE R5,#0,R55UB
JMP EXIT_FLOCATE

R55UB:

51:

S2.

S3:

S4:

SX:

INC R6

CJNE R6,#1,52
MOV PO,#111100118B
JMP SX

CJNE R6,#2,53
MOV PO, #11111001B
JMP SX

CJNE R6,#3,54
MOV PO,#11111100B
JMP SX

MOV R6.#0
MOV PO,#11110110B

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 JFA < 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

JMP AOVER

EXIT_FLOCATE:

FLO:;

MOV DPTR,#GOP
CALL INMEM
MOV R3,#2
CALL SCAN

MOV A #0FFH
CALL DELAY_MS

MOV B,33H

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



JMP §

;AEAD 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,CHH4
MOV 31H,#33H
JMP CHHN
CHH4: JB P0.7,CHHS
MOV 31H,#34H
JMP CHHN
CHH5: JB P2.6,CHHN

;INIT PORT FOR REMOTE
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MOV 31H,#35H
CHHN:

POP ACC

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

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,#1,52M
MOV PO,#11110011B
JMP SXM

52M: CJNE R6,#2,53M
MOV PO,#11110110B
JMP SXM

S53M: CGJNE R6,#3,54M
MOV PO #111111008
JMP S5XM

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
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MOV R3,#2
CALL SCAN

MOV A, #1

CALL DELAY_SEC
RET

;GO TO POINTER SET FROM START
GO_PQINT:

CALL SET_POINT

MOV DPTR,#GOP

CALL INMEM

MOV R3,#2

CALL SCAN

MOV A,#1

CALL DELAY_SEC

MOV A #STEPV
SUBB A,76H ;CALCULATE FOR REVERSD
MOV R6,#0
MOV B,A
; MOV B,#80
GOO:

:CALL REVERSX

INC R6

S1X: CJNE R6,#1,52X
MOV PO.#111100118B
JMP 8xX

52X: CJNE R6,#2,53X
MOV PO,#11111001B
JMP SXX

83X: CJNE R6,#3,54X
MOV PO,#11111100B
JMP SXX

S4X: MOV R6,#0
MOV PO #11110110B

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 IS BUFFER FOR TURNING MOTOR
FORWARDX:

MOV A,30H

RLC A

MOV 30H,A

MOV PO,A

MOV A,#SPEED

CALL DELAY_MS

RET

;ADDRESS 30H 1S BUFFER FOR TURNING MOTOR
REVERSX:

MOV A,30H

RRC A

MOV 30H,A

MOV PO,A

MOV A, #SPEED

CALL DELAY_MS

RET

ySUB PROGRAM FROM DATA TO DIA PLAY BUFFER ADDRESS 40H - 4FH
INMEM:
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MOV RO,#40H

MOV B,#16
NEXTX:

MOV A#0

MOVC A,@A+DPTR

MOV @R0,A

INC DPTH

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 ;DD RAM IS LINE1
JMP SET_DDRAM
LINE2:
MOV P1,#11000000B ;DD RAM IS LINE2
SET_DDRAM:
CALL EPLUSE
CALL WAITBF

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

WRITE:
SETB P2.0
CLR P21 ;OUT 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:
PUSH ACC
MOV A,#2
CALL DELAY_MS
POP ACC
RET

INIT:
CLR P2.0
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



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{SON "
BLANK: DB * "

SETP: DB " SET TO ORIGIN *
SETK: DB " 1LOCATE SET -
GOP: DB " GO TO LOCATE °
TEST: DB "~ MOTOR 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 Cycles

uily Static Operation: 0 Hz to 24 MHz

hree-Level Program Memory Lock

28 x 8-Bit Internal RAM

2 Programmabie /O Lines

~o 16-Bit Timer/Counters

ix Interrupt Sources

rogrammable Serial Channel 8-Bit

aw Power ldle and Power Down Modes
Microcontroller

iscription .
ATHA9ICS1 is a low-power, high-performance CMOS 8-bit microcomputer with 4K WIth 4K Bytes
:5 of Flash Pragrammable and Erasable Read Only Memory (FPEROM). The Fl h

ice is manufactured using Atmel’s high density nonvolatile memory technology as

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 AT89051
ih on a mongelithic chip, the Atmel ATBSCS1 is a powerful microcomputer which
rides a highly flexible and cost effective solution to many embedded control appli-
ns.

{continued)
1 Configurations PDIP
.
ri.ac1 7 sa o vee
P11 ]2 39 [ PO.Q {ADO}
P1.2 0] 3 38 [T PO.1 (AD1)
P1.3 a4 37 |= Po.2 (AD2}
Pi.ar]s 36 [~ P0.3 (AD23}
P1.56 A5 |~ P0.4 (AD4}
P1.6 7 34 [ PO.5 (ADS)
P1.7 718 33 {= Po.B (ADS)
AsT d 9 az [ 2%.7 (AD7)
(RXD) P3.0] 10 a1 |3 EAIVPR
PQFP/TQFP (TXD) P3.1 0] 11 10 |- ALE/PADG
ol (THTD) Pa.2d 12 29 £ FSEN
dooa (TRTT) P3.21] 12 26 [0 P2.7 (A15)
2=zz232 (Ta)y Pa.4 14 272 P28 [A14)
DEX emama oo (T1) Pa.sd1s 265 P2.5 (A13}
JRNER T TP (WE) P3.6 18 151 P24 {A12)
N aean sz o> asa (A0} P3.7 F 17 243 P2.3 {A11)
A - - XTAL2 | 18 23fc P2.2 {(A1D)
A4y q12, 405508, 36, 34 xTat1 o 1 22 P2t (AG)
R 33 —P0.4 (AD4} GND - 20 2112 P2.0 (A8)
- 2 32 T P0.5 (ADS}
3 31 —PO0.6 (ADS} PLCC
T4 38 = P0.7 (ADT)
) P30 T 5 29 T EA/VPP Crw@
NG T 8 28 NG 2acaq
) P31 T 27 T ALE/FADG L2
V532 T 8 26 = PSEN INDEX - o am
Va8 e 25 S P27 (A1S) coRNeR TR BCCad
v P3.a 10 24 [TP2.6 (A14) \‘n;-?:n.mmfzu:_:tn;n.
Pa.5 2 11 23 [SP2.5 {Atd) o AR
i 13, ,15, 17 .19_ 321 | [E 5 43 2 ‘44‘3424140
C12%1a' 18 e et P1.52]7 39[2F0.4 (AD4)
RISEEERE HARRERNERE &R P1.6L]8 3I8[JP0.5 (ADE)
@mwToge e P1.78 37[CP0.6 (ADB}
fiEfooladad rsT10 6[3P0.7 (ADT)
R {RXD} Pa.0C11 35[0 EAIVPP
e zg2Cy NCC]12 34[C NG
ES =Zzzx {TXD} Pa.1£]13 33[C ALE/PRDG
(INTO) P3.2014 3215 PSEN
{IRTTY P3.30015 ITP2.7 (A1S)
(To) P3.4C]18 30[=P2.6 (A14)
T4) Pa.sC17 29f=p
1T 19 P 1523, 25, 2 2.5 (At3)
SR N SRR
N OO T NM
':;‘ZZNNQNN
Y9 odtooa
b 4

® K
Ta
Ea §§ 5-w ‘ (265F-A-12/97
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¢ Diagram
P0.O - PO.7 P20 - P27
T A AAA AAAAAAraia
! ‘
P e
R Yy A 4 YYYVYYYYY :
E PORT 4 DRIVERS PORT 2 DRIVERS :
GND ! 7 Y Y !
1 v y :
I RAM ADDR. PORT 0 PORT 2 :
: REGISTER » RAM LATCH LATCH FLASH ‘
; i 'y k x E
: L | | :
: i !
- l 4 4 4 :
. T A i A ;
: i | :
: L 4 L 4 v :
! : PROGRAM ;
: B | STACK '
! REGISTER ACC i POINTER ggg%l%_gg < :
! | :
. i :
; E
: L 4 A 4 . 4 :
: 4—P  BUFFER  [#——p :
‘ ™P2 T™P1 ;
: PC :
: ALU INCREMENTER [¥——" :
i INTERRUPT, SERIAL PORT, :
AND TIMER BLOCKS :
‘ y !
: h s PROGRAM ,
| POW ‘ COUNTER [ ™ :
-] 7Y | :
SEN 4—] ! :
06 4 THING INSTRUCTION 4 L 4 y 3 > OPTR ;
Vpp — | CONTROL REGISTER
15T —— ;
: 4 v :
: PORT 1 PORT 13 f
: LATCH LATCH :
‘ Y :
1 0sC A 4 5
: PORT 1 DRIVERS —»  PORT 3 DRIVERS ;

R T T
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3 ATB9CS51 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 two-level interrupi architecture,
Al duplex serial port, on-chip oscillator and clock cir-
ry. In addition, the ATB9CS51 is designed with static logic
operation down to zero frequency and supports two
tware seiectable 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
Jware 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 multiplexed low-
:r address/data bus during accesses to external pro-
n and data memory. In this mode PO has internal pul-

0 also receives the code bytes during Flash program-
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.
Port 1 output buffers can sink/source four TTL 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 pulted low will source
int (1;) because of the internal pullups.

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

2

2 is an B-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 pulled high by
iternal pullups and can be used as inputs. As inputs,
2 pins that are externally being pulled low will source
nt {l,} because of the internal pullups.

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

AIMEL

when emitting 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 programming and verification.

Port 3

Port 3 is an 8-bit bidirectional I/O port with internal pultups.
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 be used as inputs. As inputs,
Port 3 pins that are externally being pulled low wil source
current (ly_) because of the puilups.

Port 3 also serves the functions of various special features
of the AT83C51 as listed below:

Port Pin . Alternate Functions

P3.0 RXD (serial input port)

P3.1 TXD (serial output port)

P3.2 INTQ (external interrupt 0)

P3.3 INTT (external interrupt 1)

P3.4 TG {timer 0 external input)

P3.5 T1 (timer 1 external input)

P3.6 WAa (extarnal data memory write strobe)
P3.7 RD (external data memeory read strobe)

Port 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 oscillator is running resets the device.

ALE/PROG

Address Latch Enable output pulse for latching the low byte
of the address during accesses to external memory. This
pin is also the program pulse input {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
pulse is skipped during each access to external Data Mem-
ory.

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

PSEN
Program Store Enable is the read strobe to externai pro-
gram memory.

4-31
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en the ATBSCS1 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
:r 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
rnally latched on reset.

should be strapped to V¢ for internal program execu-

-

o,

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

L1

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

L2
wut from the inverting oscillator amplifier.

cillator Characteristics

L1 and XTALZ2 are the input and output, respectively,
1inverting amplifier which can be configured for use as
n-chip oscillator, as shown in Figure 1. Either a quantz
tal or ceramic resonator may be used. To drive the
e from an external ciock source, XTAL2 should be left
innected while XTAL1 is driven as shown in Figure 2.
e are no requirements an the duty cycle of the external
: 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 mode, 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 during this
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 Idle 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
mermaory.

Figure 1. Oscillator Connections
cz2
—)I—-I— XTAL2
[]

C1 I
3t XTAL1

GND

llkll—&

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

Figure 2. External Clock Drive Configuration

NC ———— XTAL2
EXTERNAL
OSCILLATOR ———  XTAl1
SIGNAL
J———-— GND
f

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 Cown internal 0 0 Data Data Data | Data
2r 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 mode 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 before Ve is
tored to its normal operating level and must be held
e long enough to allow the oscillator to restan 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 prcgrammed (P) to obtain the addi-
tional features listed in the table below:

When lock bit 1 is programmed, the logic level at the EA pin
is sampled and latched during reset. If the device is pow-
ered 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 fatched value of EA be in agreement with
the current logic level at that pin in order for the device to
function properly.

Program Lock Bits Protection Type
1 T
LB1 | LB2 - LB3
L O R B 0 U No program lock features.
z P U U MOVC instructions executed 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  Same as mode 2, also verify is disabled.
4 P | P | P | Sameasmode 3, aiso external execution is disabled.

dgramming the Flash

ATBSC51 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-volt) 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
jramming mode is compatible with conventional third
y Flash or EPROM programmers.

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

| Vpp =12V Vpp = 5V
-Side Mark I AT89C51 AT89C51
XXX XXXNX-5
yyww Yyww
nature (030H)=1EH {030H)=1EH
(Q3TH)=51H {031H)=51H
{032H)=FFH {032H)=05H

AT89CS51 code memory array is programmed byte-by-
in either programming mode. 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 program the AT83C51, 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.
4. Raise EA/Vpp to 12V for the high-voltage 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 5, changing the address 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 cycle, an
attempted 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 wnite cycle has been initiated.

Ready/Busy: The progress of byte programming can also
be monitored 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.

ATEL
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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
iieved by observing that their features are enabled,

ip Erase: The entire Flash array is erased efectrically
using the proper combination of control signals and by
Jing ALE/PROG low for 10 ms. The code array is written
yall *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 micracontroller series. Please contact your local
programming vendar far the appropriate software revision.

Flash Programming Modes

de RST PSEN ALE/PROG _EKNPP P2.6 P2.7 P3.6 P3.7
ite Code Data H L HH2v L ¢ H | H H
~_
ad Code Data H L H H
ite Lock Bit - 1 H L H/12V H H
—~__
f Bit- 2 H L H/12V H H L L
‘ v
|
Bit - 3 H L H/12v H L H L
‘ NS
p Erase H | L ) 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 musessss————
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lure 3. Programming the Flash Figure 4. Verifying the Flash
+5Y +5Y
AT89C51 T ATB9C51 Q
ADDR. &,ﬂ, P1 Voo |—! ADDR, 20 - A7 oy Veo —‘
OOQOH/OFFFH | PGM OOOOHOFFFH PGM DATA
—» P20 - P23 PO |[¢— DATA P2.0 - P23 PO - (USE 10K
AB - A1l A8 - Al1 PULLUPS)
——» P25 ——» P26
SEE FLASH —» P27 ALE |&—— PROG SEE FLASH —»| P27 ALE |¢
IOGRAMMING — PROGRAMMING
'ODES TABLE L—* P3.6 MODES TABLE | —»{ P3.6 Ly
— P37 ——pf P37 "
1 XTALZ EA [—— V,/V;p T— XTAL2 EA |4
24 MHz | L 3-24 MHz |
|
- D
XTAL1 RST |¢—— Vv, XTAL1 RST |4¢—— V,,
®—{ GND PSEN GND PSEN
o -

+

ish Programming and Verification Characteristics
: 0°C to TOOC, VCC =5.0+10%

nbol * Parameter f Min Max | Units
(1) . Programming Enable Voltage j 11.5 12.5 | vV
A } Programming Enable Current _ 1.0 i mA
Lol | Oscillator Frequency 3 24 MHz
i | Address Setup to PHOG Low 48toy oL

X . Address Hold After PROG 48tc oL

w | Data Setup to PROG Low ; 48t oL |

x | Data Hold After PROG 48tc oL |

" | P2.7 (ENABLE) High to Vpp 48t oy |

L . Vpp Setup to PROG Low 10 | us
L | Vpp Hold After PROG 10 ' Us
H PROG Width 1 110 ' s
¥ | Address to Data Valid . 48t oL

v | ENABLE Low to Data Valid 48ty oL

2 " Data Float After ENABLE 0 4BteLoL |

L ' PROG High to BUSY Low 1.0 ! Hs

{ Byte Write Cycle Time 2.0 ms

1. Only used in 12-voit programming mode.

AIMEL 428
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lash Programming and Verification Waveforms - High Voltage Mode (Vpp = 12V)

P1.0 - P17
pP2.0 - P23

PORT 0

b

ALE/PROG

EANqp

p2.7
(ENABLE)

P3.4

PAOGRAMMING : VERIFICATION
ADDRESS —f ADDRESS
- +— tavay
4 DATA IN ) ( DATA OUT p————
> twaL  lgHox [
- v - tGHAX

tGHBL

(RDY/BSY)

ash Programming and Verification Waveforms - Low Voltage Mode (Vpp = 5V)

P10 - P1.7 PROGRAMMING ; VERIFICATION
P20 - P23 ADDRESS —v‘f ADDRESS
+— tavov
PORT 0 4 DATA IN {_DATA OUT E———
+* vl leHox (¢
tavaL " “ * taHax
ALE/PROG N 1
‘s [* e e
S LOGIC 1
EANVGp e lOGIC O
P27 EHSH teLay e~ * lerHoz
(ENABLE)
tgHeL —™
P34
(RDY/BSY? BUSY " READY
twe —*

AT89C51
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1solute Maximum Ratings™

rerating Temperature ........occcoceeien,

arage Temperature ............ccccccveenne.

itage on Any Pin

-55°C to +125°C

-65°C 16 +150°C

"NOTICE:

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

h Respect to Ground ........coceervvverennsnineeennns -1.0V to +7.0V operational sections of this specification is not
implied. Exposurs to absolute maximum rating
imum Operating Voltage..........ccvvmeinnnecicesiine e 6.6V caonditions for extended periods may affect device
reliability.
s OUIPUE CUITEAL ..ot eeemeaas 15.0 mA E
» Characteristics
= -40°C to 85°C, V¢ = 5.0V £ 20% (uniess otherwise noted)
nbol Parameter i Condition Min Max ! Units
Input Low Voltage (Except EA) 05 02Vge-01 | Y
. input Low Voltage (EA) -0.5 0.2 Vg - 0.3 v
Input High Voltage {Except XTAL1, RST) 02V + 0.9 Ve + 0.5 v
. | Input High Voltage (XTAL1, RST) 0.7 Vee Veg + 0.5 v
. Outpui Low Voltage'"! (Ports 1,2,3) loL = 1.6 MA 0.45 Y
: | Output Low Voltage'" lop = 3.2 mA 0.45 v
(Port Q, ALE, PSEN)
Output High Voitage loH = -60 pA, Vep =5V 2 10% 2.4 ' v
{Parts 1,2,3, ALE, PSEN) o = 25 A 075 Voo v
lon = -10 pA 0.9 Vee Vv
1 Qutput High Voltage lon = -800 UA, Veg = 5V = 10% 2.4 v
(Port 0 in External Bus Moda) oy = 300 1A 0.75 Ve v
lop = -80 pA 0.9 Ve Y
Logical O Input Current {Ports 1,2,3) | Vjy=0.45V -50 WA
Logical 1 to © Transition Current Vin = 2V, VCC =5V £ 10% -650 pA
(Ports 1,2,3)
Input Leakage Current {Port 0, EA) 045 <« Vyy < Voo . +10 KA
T | Aeset Pulldown Resistor 50 300 KQ
. Pin Capacitance Test Freq. = 1 MHz, T, = 25°C 10 pF
‘ Powar Supply Current - Active Mede, 12 MHz 20 mA
: lale Moae, 12 MHz 5 mA
Power Down Mode®® Veg = 6V 100 LA
Vg =3V 40 RA

1. Under steady state (non-transient) conditions, |o_ must be externally limited as follows:

Maximum |y per port pin: 10 mA
Maximum |5 per 8-bit port:

Port 0: 26 mA
Ports 1, 2, 3: 15 mA

Maximum total I for all cutput pins: 71 mA
If o exceeds the test condition, Vi may exceed the related specification. Pins are not guaranteed to sink current greater

than the listed test conditions.

2. Minimum Vg for Power Down is 2V.

ATmEL
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- Characteristics

der Operating Caonditicns; 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

;mbol ! Parameter 12 MHz Cscillator 16 to 24 MHz Oscillator Units
| Min Max | Min Max
teLaL Oscillator Fregquency Q 24 MHz
.ﬂ_L ALE Pulse Width 127 2o o0 ns
ML Address Valid to ALE Low 43 teLor-13 ns
AX Address Hold After ALE Low 48 teLcL-20 ns
Y ALE Low fo Valid Instruction In 233 Mcc65 | ns
PL ALE Low to PSEN Low 43 tec-13 ns
Py PSEN Puise Width 205 | Lo 20 ns
w ' PSEN Low to Valid Instruction In I a5 3teLoL-45 ns -
X Input Instruction Hold After PSEN 0 | 0 ns
Nz input Instruction Float After PSEN 59 toLc-10 ns
Ay PSEN to Address Valid : 75 torcL-3 ns
o, Address to Valid Instruction In 312 Slo 0 -55 ns
AZ PSEN Low to Address Float 10 10 r ns
AH RD Pulse Width 400 BteLcL-1C0 s
WH WA Puise Width 400 Bt 120 ns
ov RD Low to Valid Data In 252 ! bl 80 ns
X Data Hoid After RD 0 ; 0 : ns
oz Data Float After RD 97 ‘ 2t o128 ns
W ALE Low to Vaiid Data In 517 Bto g -150 | ns
W Address to Valid Data In 585 Otg oL -165 i ns
N ALE Low to BD or WA Low . 200 300 3teL oL 50 Yoo +50 | ms
" Address to RD or WR Low 203 Mo oL 7 ns
NX Data Valid 1o WR Transition 23 toLe-20 ns
AH Data Valid to WR High 433 TtoLcL-120 | ns
ax Data Hold After WR 33 toLcL-20 ' ons
2 RD Low to Address Float 0 0 ns
LH RD or WR High to ALE High 43 123 terei20 | toLoL+25 ns

AT89C51 meessss——————————
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«ternal Program Memory Read Cycle

l tLHLL ‘
ALE 4 L
‘ * o
tAVLL - D o tLLIV
— tup —
PSEN y > teuv t
PXA
e toxiz
tLLAX + »
Yo -—
PORT @ K AD-AT7 ——_INSTRIN b > A0-A7 >
~ tAVlV »
PORT 2 ) A8 - A15 X AB-AlS

ternal Data Memory Read Cycle

t p—»]
ALE
. ! —* twhL

PSEN
+— L lov
— tHLFiH —
— t . —»
RD l—— 1t ax — —

trHoz

b

«—>laov [

— Ty —

! taLaz -1 t
i — RHDX

PORT 0 _ A0 - A7 FROM RI OR DPLX DATA iN1KA0 - A7 FROM PCL>—~ INSTR IN
|
|

tAVwL
‘ t.ﬂ\\."D’\o’
PORT 2 X P2.0 - P2.7 OR A8 - A15 FROM OPH A8 - A5 FROM PCH

AIMEL 439



ATmEL

xternal Data Memory Write Cycle

i YL HLLE—*] I
ALE /l L_
—* bWHLH

PSEN
e tuw ——e—twiwH —
WHR {
, N
WH 1 ax
<—tAV|_|_—>! tovwx — M twhox
~— tavwH ——»
PORT 0 _ K A0 - A7 FROM Rl OR DPL DATA OUT X XAD - A7 FROM PCL><INSTR IN
e t.A\n"WL — ™
PORT 2 X P2.0 - P2.7 OR A8 - A15 FROM DPH Py A8 - A15 FROM PCH

ternal Clock Drive Waveforms

e———— t —
CHCX tolecn —* * + +— loncL

SN 4 b
0.2 Vg - 0.1V — =
9.45V D

tCLCJ( |

Vg - 0.5V

N tect >

iernal Clock Drive

nbol Parameter : Min Max Units
LGL 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
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rrial Port Timing: Shift Register Mode Test Conditions

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

fmbal Parameter 12 MHz Osc Variable Oscillator Units
Min Max Min Max
XL { Serial Port Glock Cycle Time 1.0 12tciol us
VXH QOutput Data Setup to Clock Rising Edge 700 10t o -133 ns
10X Output Data Hold After Clock Rising Edge 50 L Rtg o117 ns
DX Input Data Hold After Clock Rising Edge 0 0 ns
oV Clock Rising Edge to Input Data Valid 700 10t o -133 ns
iift Register Mode Timing Waveforms
e N .

INSTRUCTION 0 | 1 | 2 |
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WRITE TO SBUF 0> 1 2 XT3 X a4 X 5 X& X 7 7
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Testing Input/Output Waveforms'")

o7 05V 0.2 Vg + 0.0V

TEST POINTS
0.2 Vgg - 0.1V

0.45V

1. AC Inputs during testing are driven at Vo - 0.5V for
a fogic 1 and 0.45V for a ogic 0. Timing rmeasure-
ments are made at V| min. for a logic 1 and Vy_
max. for a logic 0.

Note: 1.

Timing Reference

A .
LOAD Paints

0.1v Vo 01V

LOAD oL

For timing purposes, a port pin is no longer floating
when a 100 mV change from lead voltage occurs. A
port pin begins to float when 100 mV change from
the loaded Vop/Vo level occurs.
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ATMEL

.}
rdering Information
Speed Power i
(MHz) Supply 5 Qrdering Code Package QOperation Range
12 . BV Z20% ATB9C51-12AC 44A Commercial
' AT89C51-121C 44 (0°C to 70°C}
ATBIC51-12PC 40P6
ATB9C51-12QC 440 :
AT89C51-12Al 44A i Industrial
AT89C51-12JI 44J (-40°C to 85°C)
AT89C51-12PI 40P6
AT89C51-12Q 44Q
AT83C51-12AA 44A - Automotive
i | AT89CS51-12JA 44/ (-40°C to 105°C)
| ATB9CS51-12PA 40P6
ATBIC51-12QA 44Q
16 5V + 20% AT89C51-16AC 44A Commercial
ATBIC51-16JC 44J (0°C to 70°C)
AT89C51-16PC 40P8
AT89C51-16QC 44Q ,
AT89C51-16Al 44A ' Industrial
AT89C51-16J1 44 (-40°C to 85°C)
~ AT89C51-16P| 40P6
. AT89C51-16Q 44Q
ATBOC51-16AA X 444 Automotive
. ATBIC51-16JA 44J (-40°C to 105°C)
AT89C51-16PA 40P6
| AT89CS1-160A 44Q
20 5V + 20% AT89C51-20AC 44A Commeraial
AT89C51-20JC 44J (0°C to 70°C)
AT89C51-20PC 40PB
AT89C51-20QC ©44Q
AT89C51-20Al 44A Industrial
AT89C51-20JI 44J (-40°C to 85°C)
AT89C51-20P! 40P6
AT89C51-20Ql 44Q

AT89C51 me——————esss—



s A TS89 C51

rdering Information

Speed | Power | ; .
{MHz) | Supply Ordering Code i Package Operation Range
24 ‘ 5V +20% AT89C51-24AC 447 Commerciai
; ATB9C51-24JC 44J (0°C to 70°C)
J AT89C51-24PC 44P6
AT89C51-24QC 440
AT88C51-24Al 44A Industrial
AF88C51-24.0t 44, {-40°C to 85°C)
. ATBICS51-24P 44P8
| ATseCS51-24Q 24Q

Package Type

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

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

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

| 44 |ead, Plastic Gull Wing Quad Flatpack (FQFF)
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