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Abstract
This project present the control dc motor and stepping motor by
microcontroller for application in building a Robot. This Robegt can catch up
things and surround environment. It can be controlled automatic program and

manual program through the key switch. MCS-51 Microcontroller is utilized for

processing the program
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sazuansliiagLi 3.3 Fosnmnsnedunemmiendldiaiasnanaselyi

®

nanesmalafusfamithuewmas

mﬁ'ﬁwmﬂmomﬂ:mﬁﬂm?‘lué’amﬁq:ﬂﬂu'lﬁﬁquwﬂuiaLmﬂ‘?ﬂaiaﬁu'lu
Anwods Darlington pair Foaythuenenssuafiastloulituinasnue e st
1414 TR npn Darl waf MJE 800 unw FahumsnBamesindalaaderimanalnia
gansanunssusiigege (Ic max) 94 Amp Fhusfuamituowmes dauweq Opto-
isolator wnf 4N37 Lﬂgﬁﬁﬂﬂﬁﬂﬁ uendtyoyrunnaifihssuwdnauefatiumalafinef e
Sussiuasanannleduand 74373 uminmsedadusaiiin 24 V.iitetlenliiu MIES0D ¥in

mafugwLnemassialy
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3.1.3 n1rMaenuUy tuAATTIA(MACANICAL DESIGN)

1. MeaanuuLdauia (HEAD) dawintedjuenaflddmiudnmindaslasainism
pauAN iy undas e 101 e lduameHinasludnenisunu (pan head) wutlmang
J [ v
AN s s

[ o ar ] [ o A ] L
2. MapanuULgUR"s7 (BODY) dausuanjusnuidd miiaeuuviuumnali
J z -~ (-3 1] J 4 1
woutiu- a9 e ldunuinfaahwinvin Wuvivurunswmaounld Usneresunuinfaadugns
J o [ & (-3 L4 - ‘J -J 4
Wennuunuuesuewefuas ivaneang 28uThusatindauntaun Winsdouuuuaza 14
t - ar < : 4 1 ar 4
whiagRituuuun 1 1u.thuidnmdni 2 3u dusralsznudaaminann 2 fuie
d
senauasLL&UARDLN
3. nMseanuuugdauLT (ARM) dauunulfdmtingdouduferessanuundie 1
) - 4 1 ] [ 4 1 [ o4 J -] ) :
e dvinngiiin@wan 2 vieu slefu doufrefufiinaniterinviorsseswesedn
d ¥ d 4 X
Uik Aesanawmefidendaa idinearuAnfuunantiuaald
4. N13ANUUILIKAUSLIRNYS (GRIPPER) dqudLgstasdiasinetanetesun tng
WuwhmararnintugadrasausaiiauiiAnsauuunu 2 s uaslda Fasms 2 dou
[ o4 4 [ J o N
sansniunsnanidenfeslidwamefinanunuiidunizacdnesld
d e Y, ¥ .
5. guinRauN(MOTION) M wARaswavuesinagauilas e Aduames W

o~ e J -~ o [ A ' L& X
pidumdaudauacanso & AT ALIhiuewiRes dra-1an
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3.2 Tafuof
Weimsenuummiauaitunfeaudaenmuasadieinsiunusaasudan
ﬁq%umﬂuumm?Lﬁﬂu'iﬂﬂtnm'lﬁ?:uumﬂu'iwmmﬂ‘?ﬁ’mumwfmqﬂ?mqﬁﬁmﬁmmﬁq
funguifetinentsunsnusamualivansusadhnmsirdene i ldhdnsey
udaninluasasiifesnisasi Ui enausifithidailissaaniin nasedelsuns
uﬂﬁmﬂﬁLﬁﬂuﬂfj'lu’é'wmu‘imﬂﬁuﬁﬁﬁﬂmonJTﬂmns‘m:ﬁmﬁqﬁﬁﬁmﬂamnv‘iitﬁﬂﬂLﬁu'lf?
Tumitanadiusmane faeynsu RS-232 edrturimsufluludouresisuns Felbuid
inannsndendisunaduddayaname fmeynadivenouuuusitunimdesiniliee
fuansenfaunflanis B s i
s Wiudedingantmeimeynaudaednsnisiids 9600 TnAund el Timer
1 a%’wé’ms*wdq'ﬁﬂgaﬁﬁﬁmu'lu‘iuum 1 Weldrraiianeanaadl 11.059 MHz Wofutiays
dnantihmiennusuadisiumni 2200n Thiubuazaswepitdoyadle gz Fr
Resioriu 2 T (wnzileWlsunsunanwaiees 1w cross-32 ukagLluLLIneq Hex file 7
Fuszaudian FF)
shatallsunaunetimefacintion
ORG 0000H
BUFFER  EQU2200H ; daufivirdieyalluiuly
SIMP MAIN ; nszlapdhugauBumedingg
ORG 0023H ; dauueanstumasing
PUSH PSW
JNB RI,END_RECEIVE
MOV A,SBUF
CINE A#OFFH,SAVE_BYTE ;nsxlmmuilowy FF
INC R7
SIMP  SAVE1
SAVE_BYTE: MOV R7#00
SAVE1: MOVX @DPTRA
INC DPTR
CLR RI
END_RECEIVE: POP PSW



[ &

RET! ; [UAUMIMUBUIEIE FFwT
MAIN: MOV TMOD#20H ; \EwiTimer

MOV TH1,#0FDH ; %1171 Baud 9600

MOV SCON,#40H

ANL PCON#01111111B

SETB TR1

SETB ES

SETB EA

LCALL GETSERIAL
L1: SIMP L1
; daureansiudayavnaefmaynsuuacuyaiuidle deys Fr
GETSERIAL: PUSH 07
MOV R7,#00
SETB SCON.4
MOV DPTR#BUFFER
WAIT: NOP
CJINE R7,#2,WAIT
CLR SCON.4
POP R7
RET
END
3.2.1 dquﬂmm?unmmuqualm_lflqummﬂf
mi‘muau'lﬁaLmﬂflquﬂme‘v‘mmﬁﬁﬂm?ﬁmummﬁuMmewmmmmﬂ'lu
newef IRz fulusnsussaidesrill delUifunalasineeme Snfivil
vaﬁﬁ'lﬁ&au?ﬂ?unmﬂtmdmu‘ﬂ‘ﬂLf]uumﬁm'lun']?ﬁa:ﬁ'flﬂmuquuﬂLmﬂ'?lua’nmuwm
nasiavantgasialll
Faatnmhlsunsunisfiunemes 1 o

ORG 2200H



manual

PORTA EQU OEOEOH
PORTB éQU OEOE1H
PORTC EQU OEOE2H
CONT EQU OEOE3H
MAIN: MOV A #80H

29

: LOAATANE TH 8255

.
3

; iuum 8255 Whawadm o/p

GO:

CHU1:

UP1:
LUP1:

MOV DPTR,#CONT

MOVX @DPTR,A
MOV A #0EEH

MOV DPTR #PORTB
MOVX @DPTR,A
MOV A,P1

JNB ACC.0,MANUAL

LIJMP GO

s initial awnlueanewmes

- (Fusiunauinie

- [®RENNTTMIU B Acc.0 =0

MANUAL: JNB ACC.1,CHU1;check Atfuu

LJMP GO
JB ACC.4,CHD1

LCALL UP1

LJMP GO

MOV R0,#0

MOV A,RO

MOV DPTR #TABLE1
MOVX @DPTRA
MOV DPTR,#PORTB
MOVX @DPTR,A
LCALL DELAY
INCRO

CJNE RO,#4,LUP1
MOV A #0EEH
MOVX @DPTR,A
RET

- check Atralyl

- gmUnnau

e IneTm 8255

;1 loop = 4step



CHD1: JBACC.5,CHL1 - paRgauAesiall
DELAY: MOV R7#0FFH  ; gfutfumnnaia
DEL1: MOV R6,#0FH
DEL2: MOV R5,#01H
DEL3: NOP
DJNZ R5,DEL3
DJNZ R6,DEL2
DJNZ R7,DEL1
RET
TABLE1: DB 11101110B  ; mrnnsiy
DB 01111110B
DB 101111108
DB 11011110B

.................
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4.1 NANTNARDY
: o -J [ &
nMadieuilsunsunageunianuguathueme fndtyynmiaviyaues

v
| ]

urAelddall

Tek SYIE S0kS/s 2683 AcqQs
H [ T

Ch1 Pk-pPk
5.4V
Ch1 Freq
90.57 Hz
Low signal
I ) : : . xE . . amplitude
P [ T e T e T TS T . Ch2 Pk—-PK
S S B
[ : : : i I I : l ] Ch2Freq
i AU S : L ' ] 90.58 H2
R1» . ) : T : DA 1 Low signal
[ . ) : : I : : : . 1 amplitude
S S I | I S N
Rt ; ; ; i Tl ninn oo i
1% 5V M 1ms Chi 1 X RY

;zln"' 4.1 diygreunaansnganuguitgimaduaines



4 | & § L A J & .
MMV 4 NANITIAUNAUIINNINAKRBININIATL (driver)

Step 1 2 3 4 5
A 24v. 0.7v. 24v. 24v. 24v
B 0.7v. 24v. 24v. 24v. 24v.
C 24v. 24v. 24v. 0.7v. 24v.
D 24v. 24v. 0.7v. 24v. 24v.
Step 1 2 3 4 5
Sw.1 3.6v 0 3.6v. 3.6v. 3.6v.
Sw.2 0 3.6v. 3.6v. 3.6v. 3.6v.
Sw.3 3.6v. 3.6v. 3.6v. 0 3.6v.
Sw.4 3.6v. 3.6v. 0 3.6v. 3.6v.
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ORG 0000H
PORTA  EQU OEOEOH :decode 8255 port;
PORTB EQU OEOE1H
PORTC EQU OEOE2H
CONT  EQU OEOE3H
MAIN: MOV A,#80H ;set port 8255= O/P;
MOV DPTR#CONT '
MOVX @DPTR.A
MOV A #OEEH ;set all port 8255 intitail;
MOV DPTR #PORTA '
MOVX @BPTR,A
MOV DPTR,#PORTB
MOVX @DPTR,A
MOV DPTR#PORTC
MOVX @DPTR,A
GO1: MOVAP1 read p1;
JNB ACC.0,MANUAL ;if p1.0=0 run manual;
LJMP AUTO
MANUAL: JNB ACC.1,CHU1 :check p1.1=0 run drive motor1;
JNB ACC.2,FOR_1GO ;check p1.2=0 run drive motor2;
JNB ACC.3,FOR_2G0O ;check p1.3=0 run drive motor3;
LJMP GO1 ‘
FOR_1GO: LCALL CHU2
RET
FOR_2GO: LCALL CHU3

RET
- DRIVE MOTOR 1 -=--—; :for motor drive1,
CHU1: JB ACC.4,CHDA1 ;check sw.u if close run;
LCALL UP1
LIJMP GO1 :go to check p1 again;
UP1: MOV RO#0 ;loop drive;

LUP1: MOV ARO
MOV DPTR#TABLE1  ;look up step drive;

MOVC A @A+DPTR



MOV DPTR #PORTA

MOVX @DPTR,A

LCALL DELAY :delay loop for speed;
INC RO

CJNE RO,#4,LUP1 :1 loop for 4step;

MOV A #0EEH Jintitial step;
MOVX @DPTR,A
RET
CHD1: JB ACC.5,CHL1 ;check sw.d if close run;
LCALL DOWN1
LJMP GO1 :go to check p1 again;
DOWN1: MOV R0,#0 ;loop drive;

LDOWN1: MOV A.RO
MOV DPTR#TABLE2  ;look up step drive;
MOVC A.@A+DPTR
MOV DPTR,#PORTA
MOVX @DPTRA
LCALL DELAY ;delay loop for speed;
INC RO
CJUNE RO,#4,LDOWN?1
MOV A #0EEH
MOVX @DPTR,A
RET

CHL1: JB ACC.6,CHR1
LCALL LEFT1
LJMP GO1

LEFT1: MOV RO,#0

LLEFT1: MOV ARO
MOV DPTR #TABLE3
MOVC A,@A+DPTR
MOV DPTR,#PORTA
MOVX @DPTR,A
LCALL DELAY
INC RO
CJNE RO,#4,LLEFT1



MOV A #OEEH,
MOVX @DPTR.A
RET
CHR1: JB ACC.7,GO1

LCALL RIGHT1
LJMP GO1

RIGHT1: MOV RO,#0

LRIGHT1: MOV A,RO
MOV DPTR#TABLE4
MOVC A@A+DPTR
MOV DPTR #PORTA
MOVX @DPTR,A
LCALL DELAY
INC RO
CJNE RO,#4,LRIGHT1
MOV A #OEEH
MOVX @DPTR.A
RET

;=-—--— DRIVE MOTOR 2 ~----- ;i for motor drive2;

CHU2: JB ACC.4,CHD2
LCALL UP2
LIMP GO1

UP2: MOV RO,#0

LUP2: MOV A,RO
MOV DPTR #TABLE1
MOVC A,.@A+DPTR
MOV DPTR#PORTB
MOVX @DPTR,A
LCALL DELAY
INC RO
CJNE RO,#4,LUP2
MOV A #OEEH
MOVX @DPTR,A
RET



CHD2: JB ACC.5,CHR2
LCALL DOWN2
LIMP GO1

DOWN2: MOV RO,#0

LDOWN2: MOV A,RO
MOV DPTR,#TABLE2
MOVC A@A+DPTR
MOV DPTR,#PORTB
MOVX @DPTR.A
LCALL DELAY
INC RO
CJNE RO,#4,LDOWN2
MOV A#OEEH
MOVX @DPTR.A
RET

CHL2: JB ACC.8,CHR2
LCALL LEFT2
LJMP GO1

LEFT2: MOV RO,#0

LLEFT2: MOV A,RO
MOV DPTR#TABLES
MOVC A.@A+DPTR
MOV DPTR #PORTB
MOVX @DPTR,A
LCALL DELAY
INC RO
CJNE RO,#4,LLEFT2
MOV A #OEEH
MOVX @DPTR A
RET

CHR2: JB ACC.7,FOR_3GO
LCALL RIGHT2
LIMP GO1

FOR_3GO: LCALL GO1
RET



RIGHT2: MOV R0,#0
LRIGHT2: MOV A,RO
MOV DPTR #TABLE4
MOVC A @A+DPTR
MOV DPTR #PORTB
MOVX @DPTR,A
LCALL DELAY
INC RO
CJNE RO,#4,LRIGHT2
MOV A, #0EEH
MOVX @DPTR,A
RET

R DRIVE MOTOR 3 -—-—- ; for motor drive3;

CHU3: JB ACC.4,CHD3
LCALL UP3
LJMP GO1

Upr3: MOV RO,#0

LUP3: MOV A,RO
MOV DPTR,#TABLE1
MOVC A, @A+DPTR
MOV DPTR #PORTC
MOVX @DPTR,A
LCALL DELAY
INC RO
CJUNE RO,#4,LUP3
MOV A #OEEH
MOVX @DPTR,A
RET

CHD3: JB ACC.5,CHL3
LCALL DOWN3
LIMP GO1

DOWN3: MOV R0,#0

LDOWN3: MOV ARO

MOV DPTR #TABLE2



MOVC A @A+DPTR
MOV DPTR #PORTC
MOVX @DPTR,A
LCALL DELAY
INC RO
CJNE RO,#4,LDOWN3
MOV A #OEEH
MOVX @DPTRA
RET

CHL3: JB ACC.6,CHR3
LCALL LEFT3
LJMP GO
LEFT3: MOV RO,#0
LLEFT3: MOV A,RO
MOV DPTR#TABLE3
MOVC A@A+DPTR
MOV DPTR,#PORTC
MOVX @DPTR,A
LCALL DELAY
INC RO
CJNE RO,#4,LLEFT3
MOV A #OEEH
MOVX @DPTR.A
RET
CHR3: JB ACC.7,FOR_4GO
LCALL RIGHT3
LJMP GO'1

FOR_4GO: LCALL GO1
RET

RIGHT3: MOV R0,#0

LRIGHT3: MOV A,RO
MOV DPTR #TABLE4
MOVC A@A+DPTR
MOV DPTR#PORTC
MOVX @DPTR,A



LCALL DELAY

INC RO

CJNE RO,#4,LRIGHT3
MOV A #OEEH

MOVX @DPTR,A

RET

P AUTO DRIVE ******, ;for auto drive;
AUTO: MOV A#O
GO2: MOV R1,#0H :set start table;
MOV R2 #0H
MOV R3#0H
MOV R4,#0H
START1: MOV RO,#0H
LOOP1: MOV A,RO

MOV DPTR #TABLE1 ;look up step drive;
MOVC A,@A+DPTR

MOV DPTR #PORTB ;select motor drive?,
MOVX @DPTR,A

LCALL DELAY ;loop delay for speed;
INC RO

CJNE RO,#4,LOOP1 ;1 loop for 4 step;
INC R1

CJNE R1,#032H,START1  ;amount cycle?;

MOV A #0EEH

MOVX @DPTR,A

LCALL DELAY ;loop delay = stop;
START2: MOV RO, #0H
LOOP2: MOV A,RO

MOV DPTR#TABLE2

MOVC A,@A+DPTR

MOV DPTR #PORTB

MOVX @DPTR,A

LCALL DELAY

INC RO



CJNE RO,#4,LOOP2

INC R2

CJNE R2,#032H,START2

MOV A,#0EEH

MOVX @DPTR,A

LCALL DELAY
START3: MOV RO,#0H
LOOP3: MOV A,RO

MOV DPTR #TABLE3

MOVC A,@A+DPTR

MOV DPTR #PORTB

MOVX @DPTR,A

LCALL DELAY

INC RO

CJNE RO0,#4,LOOP3

INC R3

CJNE R3,#032H,START3

MOV A #OEEH

MOVX @DPTR.A

LCALL DELAY
START4: MOV RO,#0H
LOOP4: MOV A,RO

MOV DPTR #TABLE4

MOVC A,@A+DPTR

MOV DPTR #PORTB

MOVX @DPTR,A

LCALL DELAY

INC RO

CJNE RO0,#4,LOOP4

INC R4

CJINE R4,#032H,START4

MOV A #OEEH

MOVX @DPTR.A

LCALL DELAY

SIMP GO2



DELAY: MOV R7 #0FFH
DEL1: MOV R6#0FH
DEL2: MOV R5,#01H
DEL3: NOP
DJNZ R5,DEL3
DJNZ R6,DEL2
DJNZ R7,DEL1
RET
TABLE1: DB 11101110B
DB 01111110B
DB 10111110B
DB 110111108
TABLE2: DB 111011108
DB 110111108
DB 10111110B
DB 011111108
TABLE3: DB 111011108
D8 111001118
DB 11101011B
DB 111011018
TABLE4: DB 111011108
DB 111011018
DB 111010118
DB 11100111B
END

;loop set delay;

;table for step drive;
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intel' PRELIMINARY

MCS®-51
8-BIT CONTROL-ORIENTED MICROCOMPUTERS
8031/8051 -
8031AH/8051AH
8032AH/8052AH
8751H/8751H-8

High Performance HMOS Process m Boolean Processor

Internal Timers/Event Counters u Bit-Addressable RAM

2-Level Interrupt Priority Structure N Programmable Full Duplex Serial
32 1/0 Lines (Four 8-Blt Ports) Channel

64K Program Memory Space ® 111 instructions (€4 Single-Cycle)

Securlty Feature Protects EPROM Parts ¥ 64K Data Memory Space
Against Software Piracy

The MCS®-51 products are oplimized for control applications. Byte-processing and numerical operations on
small data structures are facilitated by a variety of fast addressing modes for accessing the internal RAM. The
instruction set provides a convenient menu of 8-bit arithmetic instructions, including multiply and divide instruc-
tions. Extensive on-chip support is provided for one-bit variables as a separate data type, allowing direct bit
manipulation and testing in control &nd logic systems that require Boolean processing.

The 8051 is the original member of the MCS-51 family. The 8051AH Is identical to the 8051, but it is fabricated
with HMOS Il technology.

The 8751H is an EPROM version of the 8051AH; that is, the on-chip Program Memory can be elactrically
programmed, and can be erased by exposure to ultraviolet light. it is fully compatible with its predecessor, the
87518, but incorporates two new features: a Program Memory Security bit that can be used to protect the
EPROM against unauthorized read-out, and & programmable baud rate modification bit (SMOD). The 8751H-8
15 identical to the 8751H but only operates up to 8 MHz,

The 8052AH is an enhanced version of the 8051AH. It is backwards compatible with the 8051AH and is
fabricated with HMOS Il technology. The 8052AH enhancements are listed in the table below. Also refer to this.
table for the ROM, ROMless, and EPROM versions of each product.

internal Memory Timers/
Device Program Data Event Counters Interrupts
8052AH -]~ BKxBROM 256 x 8 RAM 3x16-Bit 8
8051AH 4K x 8 ROM 128 x 8 RAM 2x 16-Bit 5
8051 4K x 8 ROM ’ 128 x 8 RAM 2 x 16-Bit 5
8032AH none 256 x 8 RAM 3x 16-Bi [
8031AH none 128 x 8 RAM 2% 16-Bit 5
8031 none 1268 x 8 RAM 2 x 16-Bit 5
8751H 4K x 8 EPROM 128 x 8 RAM 2 x 16-Bit 5
8751H-8 4K x 8 EPROM 128 x 8 RAM 2 x 16-Bit 5




MCS®-51 PRELIINARY

270048~ 1

Figure 1. MCS®-51 Block Diagram

PACKAGES
Part Prefix Package Type

8051AH/ P 40-Pin Plastic DIP
8031AH D 40-Pin CERDIP

N 44-Pin PLCC
8052A4/ P 40-Pin Plastic DIP
8032AH D 40-Pin CERDIP

N 44-Pin PLCC
8751H/ D 40-Pin CERDIP
8751H-8 R 44-Pin LCC

PIN DESCRIPTIONS
Vce: Supply voltage,

Vsgs: Circuit ground.

Port 0: Port 0 is an 8-bit open drain bidirectional 1/0
port. As an output port each pin can sink 8 LS TTL
inputs, .

Port 0 pins that have 18 written to them float, and in
that state can be used as high-impedance inputs.

Port 0 is also the multiplexed low-order address and
data bus during accesses to external Program and
Data Memory. In this application it uses strong inter-
nal pullups when emitting 1s and can source and
sink 8 LS TTL inputs.

4
Port 0 also receives the code bytes during program-
ming of the EPROM parts, and outputs the codé
bytes during program verification of the ROM and
EPROM parts. External pullups are required during
program verification. ’
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Figure 2, MCS2-51 Connections

Port 1: Port 1 is an 8-bit bidirectional 1/0 port with
internal pullups. The Port 1 output buffers can sink/
source 4 LS TTL inputs. Port 1 pins that have 1s
writteh to them are pulled high oy the internal pull-
ups, and in that state can be used as inputs. As
inputs, Port 9 pins that are ex:emnally being pulled
low will source current {lj_ on the data sheet) be-
cause of the internal putlups.

Port 1 also receives the low=crder address bytes
during programming of the EPAOM parts and during
program verification of the RQM and EPROM parts.

In the 8032AH and 8052AH, Pt 1 pins P1.0 and
P1.1 also serve the T2 and T2EX functions, respec-
tively.

Port 2: Port 2 is an B8-bit bidirecsional 1/0 port with
internal pullups. The Port 2 cutzut buffers can sink/
source 4 LS TTL inputs. Port 2 pins that have 1s
written to them are pulled high 5y the internal pull-
ups, and in that siate can be used as inputs. As
inputs, Port 2 pins that are exarnally being pulled
low will source curent (lj_ on ne data sheet) be-
cause of the internal puliups.

Port 2 emits the high-order eddress byte during
fetches from external Program Memory and during
accesses 0 axternal Data Memory that use 16-bit
addresses (MOVX 3DPTR). i1 this application it
uses strong internal pullups wren emitting 1s. Dur-

ing accesses to external Data Memory that use 8-bit
addresses (MOVX @Ri), Port 2 emits the contents of
the P2 Special Function Register.

Port 2 also receives the high-order address bits dur-
ing programming of the EPROM parts and during
program verification of the ROM and EPROM parts.

Port 3: Port 3 is an 8-bit bidirectional 1/0 port with
interna! puliups. The Port 3 output butters can sink/
source 4 LS TTL inputs. Port 3 pins that have 1s
written to them are pulled high by the internal pull-
ups, and in that state can be used as inputs. As
inputs, Port 3 pins that are extarnally being putled
low will source current (iy_ on the data sheet) be-
cause of the pullups.

Port 3 also serves the functions of various special
features of the MCS-51 Family, as listed below:

';?: Alternative Function

P3.0 RXD (senal input port)

P3.1 TXD (serial output port)

P3.2 | TNTO (external interrupt 0)

P3.3 | INTT (external interrupt 1)°

P3.4 | TO (Timer O external input}

P3.5 Tw1ng'ﬁmer1 external input)

Pa.8 (external data memory write strobe)
P3.7 | RD (external data memory read strobe)
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RST: Reset input. A high on this pin for two machine
cycles while the oscillator is running resets the de-
vice.

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 (| ) during programming of the
EPROM parts.

In normal operation ALE Is emitted at a constant
rate of 4 the oscillator frequency, and may be used
for external timing or clocking purposes. Note, how-
ever, that one ALE pulse is skipped during each ac-
cess to external Data Memory.

PSEN: Program Store Enable Is the read strobe to
external Program Memory.

When the device is executing code from external
Program Memory, PSEN is activated twice each me-
chine cycle, except that two PSEN activations are
skipped during each access to external Data Memo-

EA/Vpp: External Access enable EA must be
strapped to Vgg in order to enable any MCS-51 de-
vice to fetch code from external Program memory
locations starting at 0000H up to FFFFH. EA must
be strapped to Vcc {or internal program execution,

Note, howaver, that if the Security Bit in the EPROM
devices is programmed, the device will not fetch
code from any location in external Program Memory.

This pin also receives the 21V prografnming supply
voltage (VPP) during programming of the EPROM
parts.

c2
)} ]‘ XTAL2
3

—}'L _I. XTALY

3]
_J vss
270048-4
C1,C2 = 30 pF 210 pF lor Crystals
= 40 pF 110 pF lor Ceramic Resonators

Figure 3, Osclliator Connectlons
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XTAL1: Input to the inverting oscillator ampiifier, 5

XTALZ: Output from the inverting oscillator ampt
er, :

OSCILLATOR CHARACTERISTICS

XTAL1 and XTALZ are the input and output, respeciy
tively, of an Inverting amplifier which can be confight
ured for use as an on~chip osclilator, as shown it
Figure 3. Either a quartz crystal or ceramic resonatorsy
may be used. More detailed information concerning
the use of the on-chip oscillator is avallable in Appé-i}
cation Note AP-155, “Osclllators for Microcontrok&4
lers.” -

To drive the device from an external clock sourcell
XTAL1 should be grounded, while XTAL2 is driven,
as shown in Figure 4. There are no requirements on 1
the duty cycle of the extemal clock signal, since the |
Input to the internal clocking circultry is through a ¢
divide-by-two flip-flop, but minimum and maximum .}
high and low times specified on the Data Sheet must ‘;
be observed.

EXTERNAL -3
OSCILLATOA e=———e—d xTAL2
SIGNAL

R

f
B
+
i
‘

XTALY

vss

- 270048-5
Figure 4, External Drive Configuration .
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DESIGN CONSIDERATIONS

f an 87518BH or 8752BH may replace an 8751H Ina
future deaign, the user should carsfuily compare
both date sheets for DC or AC Characteristic ditfer-
ences. Note that the Viy and Ijy specifications for
the EA pin differ significantly between the devices.

Exposure to light when the EPROM device Is in op-
eration may cause loglc errors. For this reason, It is
suggested that an opaque label be placed over the
window when the die is exposed to amblent light.

[RIT Y
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