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Abstract

With the rapid development of computer technology, the application of the
single chip microcomputer unceasingly thorough, all kinds of single chip
microcomputer emerge in endlessly, the upgrading of microcontroller technology
brings new technology revolution. The single-chip microcomputer principle and
application technology of this book system explained MCS-51 single-chip
microcomputer principle and application, from its principle, instruction system,
assembly language program design, interrupt, expand, and so on until its application
in fact an example, from shallow to deep, let a beginner can better accept these
originally strange knowledge, also let a beginner can quick started microcontroller.
We can master the miniature computer hardware and software knowledge, complete
computer engineering of basic training, and at the same time effectively combined
with the engineering practice need to preliminary application development of single

chip microcomputer technology, and improve the comprehensive developing ability.

Keywords: single chip microcomputer, instruction, interruption, program design,

expansion, component
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MOV P1,#20

SETBTRO JEE TO. T1

SETBTR1

:MOV R7,#20

MOV P1,TLO

SIMPST1

MOV TH1,#3CH S ECHT IR E

MOV TL1,#0BOH

DINZ R7,T1S0 R7 % 1, A4 0 NEF%%] T1S0
CLR TRO ;% TO

MOV P2,THO VHEES TO HI% P2P1 BR
MOV P1,TLO

CLR TR1 KTl

RETI

END
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PODYADD
POADA
POZIADZ
POIADI
PO.WAD+
POSADS
POSADS
PORIADT

PZOVAS

PZ.AIAS

PZ2'A10

R EERECREERERE

PZ3A11

COUNTER TIMER

P2.UAIZ [222
PZSA1I |22
PZEATY |20
PZIIAIS
10
PIOVRXD |
PIATXD %1-2-
PIZNTO (225
PIITNTT
P3.4TD0 |- 1';
PISTY (—o=
PISTR | =
PITMT |

PROGRAM= DZCE.HEX

L= FERER
5256 H 1

1 SER AT S AL — A D) ReR 43, T F R SEI E B
THE P ke FEINE L PR AR S 5 S ARIAE . ] AT89C51
B LB TH RS O (1 BT T RE AT AL A — TR B R 7 R R AR A, S
JA ATy 400 v s 15 o 5 8RR RE NS O O WIAE T 45 21 AN [F]
JEL BRI 7 i
2. il PROTEUS #it 1 E 3T AT89C51 8 F LA i K AE 8%
3. FofiH VSM BRI A MBI -
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SJMP TOF
STAR: MOV TMOD, #0
MOV P3, #03FH
MOV THO, #0F9H
MOV TLO, #18H
MOV IE, #OFFH
SETB TRO
SJMP §
TOF: CPL P3.5
CPL P3.7
MOV THO, #0F9H
MOV TLO, #18H

RETI
END
IENSE
0
18
Z_Lxraut aom.:r]t
AE.15)
B raz
ALg 2D
BA a3
I T =R =
UAPISTY)
1= lpin pamvaxp |10 M ¢ ORI = Ta
Tz' P14 PAATHD | LRLGERT10]
={ri1z P32TRTO (= = e ¢ SOST2 Ca e oo
P13 PAITWTT 12
S F1e P3.4TO 1% 5
7: Pi1s PIST :16 1]
= P15 PISTIR 5
= Pia (Eh o B E
ATE=CS1 ‘
PROGRAIRZZ2 HEX

SEIS Y. [EIRTEE 8051 B4 ML _Ed @ 8K EPROM il 8K SPRAM

S8 H
1o AAERER ALl as MUt s S5 R DL R ROERETT 50

N

B IRIRIEFR R
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ROM &%

MAIN: MOV R2, #0
MOV A, R2
STARL: MOV PI,A
INC R2
MOV A, R2
ANL A, #OFH
LCALL DLY
CJNE A, #10H, STARI
SJMP STAR2
STAR2: CLR A
MOV  DPTR, #1456H;
MOV A, #55H;
MOVX @DPTR, A PR RAM 1456H #2505 A\ ¥dlg 55H
CLR A;
MOVX A, @DPTR W ARES RAM 1456H 33 HY KdE 5] A
NOP
MOV A, #98H;
INC DPL
MOVX @DPTR, A FHH98H 5 N AR RAM 1457H
NOP
MOVX A, @DPTR AR RAM 1457H 52 Y # 9z 5] A
NOP
CLR A
SJMP STAR1
DLY: MOV RI, #2
DI: MOV R3, 255
DJNZ R3, $
DJNZ R1,D1
RET
END
RAM F&EFF:
ORG 0
SJMP  STAR
ORG 10H
STAR:MOV  DPTR, #1456H;
MOV A, #55H;
MOVX @DPTR, A; ;XA RAM 1456H 505 Nk 550
CLR A;
MOVX A, @DPTR; ;XJ#Mi RAM 1456H 52 504 1) A
NOP
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MOV A, #98H;

INC DPL

MOVX @DPTR, A; ;¥4#98H 5 A\ 4hB RAM 1457H

NOP

MOVX A, @DPTR; ; MAMH RAM 1457H i3 H Hiis £ A
NOP
SJMP STAR
END

(AR

L nxTedd Lutopm
BN 11 1o > Pt
" uz
7= we 4o ool (L 7y [y S
@ e b Yo o1 '1‘5 o P o1 _.‘_m_7 BT
L= —. T Hdor  oafs — L —
2 fpar PREw Loz dos o e (7]
Tloe =2 T ea g e O
Lo PSR- Tt o [T
_w“f M - L oé ...;..w.,._'“?
L PV pleen Lt . “lo orpe T or 3
e [ 1.y [T % “
T ez 1 AT 15 e - 1e 23 Bi P
il pileTr T o 3 B2 e
- B Plame] Sen
Pis (20 ez
puca {73 P im0 — ™
JLEN 2 (TR S Fan ' ‘;?rg
(P i pad )
L s (73
~TEX
u3
L 7S [y S
— b e —
Ter D2 [P0
e o) [ 8T
¥ lea o [E Y
E P 03 |2 Y
e (s
T er o a—
o 22 9
—= a2 by
13 - it
all 200 A
L2 res P15
te
ﬂuuwm = e g
1 G uiTR < W
Ldd P2 o
W
TET

KA BRISERERENE
S =):0E

1. 3B AT89C51 B R HLRT 4*4 SERESRE TR, LIREEIRT
B, HHNEEEEE (0~F) ¥INERENBEL.

2. F PROTEUS BeitBeitaat 3 M M B B AIRR P it FFHTSE
b 75 B o
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R

STAR:

LOOP:

NKEY:

KEYIN:

PRES:

ORGO
SIJMP STAR
ORG 30H

MOV SP#5FH
MOV P2,#0FFH

MOV RO,#4
MOV R1,#0EFH
MOV R2,#0FFH

MOV AR1
MOV P1A
MOV AP1
ORL A #0FOH
CINE A#OFFH,KEYIN
MOV AR1
RLA
MOV RL1,A
DJINZ RO,NKEY
LIMP LOOP
MOV R2,A
ACALL DLY
MOV AP1
ORL A #0F0H
CINE A#0FFH,PRES
LCALL DLY
LCALL KEYVAL
LCALL SEG7
MOV P2,A
LIMP LOOP

DLY: MOV R7,#30H
MOV R6,#0
D1: DINZRG6,$
DINZ R7,D1
RET
KEYVAL:MOV B#0

KEY1:

MOV A R2
RRC A
JNC KEY2
INC B
INC B
INC B
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INC B
LIMP KEY1
KEY2: MOV AR1
RR A
RRA
RRA
RR A
KEY3: RRC A
JNC KEY4
INCB
LIMP KEY3
KEY4: MOV AB
RET
SEG7: INCA
MOVC A @A+PC
RET
DB 0COH,0F9H,0A4H,0B0H,99H,92H,82H,0F8 H
DB 80H,90H,88H,80H,0C6H,0C0H,86H,8EH
END
EASE

1
15 Lsraut PoiADD [
POAADY [
POADZ
22 L sraiz POADI -"--:-‘;5=
PO.WAD+ .T
POSADS [0
o POSADS L
= p=r POTIADT |t
Ve P2OAg L2 :
P2.11AS -
- PZ2/AID0 —
~| FEER PZIAN o — T
J;E ALE PZ.WAIZ '25 LI
LR -3 PZSA13 :zr :
P2aRte i 2
P2IIALS |2
c 3 4 0 ._;.}.?;_: P10 PALVRXD :_::’.
ey s | —/ =l P14 PIANTHD e
[ & = % = e 0 @ 7S iz
—0 —0 —0 —0 e P12 P3TRTO SIT
+—=22 P13 PIITNTT =
R [y
- P15 PISTY |
D 8 § 1 = F15 PISTIR L222
1 AR B R I = 1k W B — & S P17 [ERY 1 of S
T 1 o I e o 1 Y s A e
P ROGRAN- 13 5l raan Fex
E A § 2
= £=n A= 3 — &
n ‘ L] 0% L) ‘ L ‘
. B . 3
o A=
BB o lLe 1o b o L,
l TE T BT AEAEE
] Ll = (-]
o o o
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L7 HAHL5 LED HEEORA

LI HE:

1. B AL LED BLE rd: D8R 2 24, X B AR BB L
il VU7 B B R sh S5 BondioR, AFE BT RTRE i, DUAL
B Refa g Bon YA $ 3210.

2. H proteus SEHLZ4%E O B HES WTHRIFE P 8ot FFHEAT St .
3. R LED 58/ HLAgHE: 17 =

Ve

ORG 0
mov pl,#0feh
mov p2,#0H
sjimp $

SIMP STAR

ORG 30H
STAR: MOV R2,#0
STI1: ACALL DISP

;INC R2

SIMP STAR 1
DISP: ;MOV R3,#1 ;10

;PUSH 2
DISP1: ;POP 2

MOV R5,#0FEH
DISP2: ;MOV P2,#0FFH

MOV A R2

ANL A #0FH

MOV DPTR,#TAB

MOVC A, @A+DPTR

cpla

MOV P2#0 ;FFH ;COH ;A
MOV AR5

MOV P1A

LCALL DLY4MS

INC R2

MOV AR5

JNB ACC.3,DISP3

RLA

MOV R5,A

SJMP DISP2
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;PUSH 2

DISP3: ;DINZ R3,DISP2 ;1 ‘R3 ik 1 AN 0 #F%
;POP 2
;MOV P1,#0FFH
;MOV P2,#0FFH
RET
TAB: DB 0COH,0F9H,0A4H,0B0H

DB 99H,92H,82H,0F8H
DB 80H,90H,88H,83H
DB 0C6H,0A1H,86H,8EH

DLY4MS: MOV R6,#78H
D1: MOV R7,#200
DINZ R7,$
DJNZ R6,D1
RET
END
EASE

o
413
o |
"
73 ™
2 I
p e i =
ey sk + =
“r fmie T
=20
2elpar paw 222 i
e [ PlL800 VT3
— ": : PLIMD VA A
P1WTE =
. )
1
PLTET U

w:tﬁ.,.
HEERES
iy
: '*"T‘Q
L=

v

LIt HAHlE DACO808 HEOH A

L% H:

1. Fil AT8ICSL HLFHIASH] DACOB0B SLHAUE (DIA) e, MRS
DAC0808, 2 iyt sttt
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2.1} PROTEUS Sz Rsise PR e, R TS T
3£ ASF R EE s LUy s 5 RS S,
R

ORG 0
SIMP STAR
ORG 0BH
MOV THO,#HIGH(61536)
MOV TLO,#LOW(61536)
MOV A R2
MOV DPTR #TAB
MOVC A @A+DPTR
MOV P2,A
INC R2
CINE R2,#50,RETF
MOV R2,#0
RETF: RETI
TABDB 100,118,76,142,60,157,46,170
DB 110,27
DB 186,17,193,11,197,7,200,3,198,2
DB 197,0,194,3,188,7,183,16,174,25
DB 166,37,156,50,145,60,137,67,128,73
DB 122,75,124,65,129,54,136,46,145,4

STAR: MOV THO,#HIGH(61536)
MOV TLO,#LOW(61536)
MOV TMOD,#1
SETB EA
SETB ETO
SETB TRO
SETB 0

MOV R2,#0

SIMP $

END

EASE
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N.l!h; Ty
pedenl [CTE
seoeas [
PeDs %
Phseh |-
perear [C15
w2 it par .
e —— | 1w : M.
pratit [221 R Aa ] (L1 A
Padean |- 1.22) 12 “"’“"q_" o RS
Pragis | Ll o ol e (h
i) ? e B
pastas [T L. O] v conp | 1% uz
panes [ L2 Flea wr =
W
=g Pleem |11¢ = T :] s
e Pl [0 T = —W""ﬁ"'
e 1 T [0 ci
e piderr 17 + e
=1 Pix PlaiTe oA <TEXT g
e R '_"
. v Py s [F o
Topr (TR e 3 R3
A “
FROGRGH Mt 5 DS Ry ot £ 1Ex 5 o

O

Ligital Uscilloscope

Channel C

Channel B

Channel D

Position
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ST\ BB AL IR AT O S5
S5 H -
L SEEFRUTE AT, PN FF R A (0—P), x4k
RELLTr. LTI, IR EACIERYE L FIRHIEIRs, ks
7. FOPRIG R e F O A
2. [l PROTEUS Sz MO SR R AR et R TS B .
3.PROTEUSVSM FADZ IR,

T

ORG 0

SIMP STAR

ORG 30H

STAR: MOV TMOD,#20H
MOV PCON,#0

MOV TH1,#0FDH

MOV TL1,#0FDH

SETBTR1
CLR ES

MOV SP#5FH
MOV P2,#0FFH

LOOP: MOV SCON,#50H
MOV RO,#4

MOV R1,#0EFH

MOV R2,#0FFH
NKEY: MOV AR1
MOV P1,A

MOV AP1

ORL A #0FOH

CINE A #0FFH,KEYIN
MOV AR1

RLA

MOV R1, A
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DJINZ RO,NKEY
LIMP LOOP
KEYIN: MOV R2,A
ACALL DLY

NPRES:MOV AP1

ORL A #0FOH

CJINE A#0OFFH,NPRES
LCALL DLY
LCALL KEYVAL
MOV SBUF,A
JNBTIL$
CLRTI

ACALL DLY
MOV A,SBUF
JNBRI,$

CLR RI

LCALL SEG7Y

CPLA

MOV P2,A

LIMP LOOP
DLY:MOV R7,#30H
MOV R6,#0
D1:DJNZ R6,$
DIJNZ R7,D1
RET

KEYVAL: MOV B,#0
MOV AR2
KEY1:RRC A
JNC KEY2

INC B

INC B

INC B

INC B

LIMP KEY1
KEY2:MOV ARl
RRA

RRA

RRA

RRA
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KEY3:RRC A

JNC KEY4

INC B

LIMP KEY3

KEY4: MOV AB

RET

SEG7: INCA

MOVC A @A+PC

RET

DB 03FH,06,5BH,4FH,66H,6DH,7DH, 7
DB 7FH,6FH,77H,7CH

DB 39H,5EH,79H,71H,3FH
END

EASE

Virtual Terminal - FIRS... }§|

Virtual Terminal - SECO... ’§|

e T o e T =4 =
PEUR o _ﬁ:] L= | , ;
> =
= = T = L
s b = A] — -
L. =
= =S =, =y ! ==
gl — — — o—] l
L H— '
iL it
-1l | =
i =
— ] = =
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LEks

I TR 0 A gt B, —HZHR, — AR A WAL % 1. AR H X
FINLRIBAAS, AR R — TR oR KM A, S5 yrbibic H— %8y
PLEIR, oGP B Se A &, RR I E R R AR B, SE 255 5. B
S SIS

FELER A, RAEEEEAIRIE S T, BLNCS-51 B PN
SIS, MR BRI 1A ST A AL, PR R AR SR A 3] B R L AR ) — 2
K2

1. BARFREGYIERIAED,  FARK AR SRR 2] 2R AE B AR i
77 BT RATRER AR, MR A LGE — TREESLE 2R, P
IR EJFRI RN, G B CRA R B 8] 25 2 3 TR S AR AR M IR 1 . 1
FL EINZ AR S BHIURIE 2T, BATE R HLE eI 1) 5 5L proe 4 5
32 Jfr 7 LRI 8] AN LT R, PRI BRAT TR IS (18 5 >0 H O A SRR AN 5 22 1 T R
B AR, TR AR S BRI BRI — i sk el

2 WAHRPAREM AT UONIRE S FMRZ TME, R EZMINERLEad
WA IRIGIF BAT &SRR BUI, 2 MR UFR TR 5 18, PR R SEEItaR ey 1 al
LIONEATTER G 127 218 R AR Z I 1]

3. ZEMNMELT, NI E B, B 7 DRIFEZEZ AN, A
K2 BN i 8y B, DRLSEOR S -804 P BR A T A S A (X B i I
TR I 22 S RE SR S HH o R e AR A& EL PRI ME (1, 17— 8 B 92 1) LB (14 1)
S TICTIDY Yo N Sl E s U STl A 11 v vt R (b =y S B LA LS
grffE, AR DL SRR 2 B AR A IR T AN B A

4y BFRr A SR B, BB R R R 2 RS AR R ik E
OO KAE, SRR —TUR G I BEIR, AR 2 iR R AR R TR — S AR
FRIRIR A2 BRATTAR RT DALE R 3R B

5y ANREAR Bk e, BEVEE SLER : L HLR — [ VRVE B SRS N A2 RHRAE
A 7 i = 5 PR S B R I RIS AR ME 22 47 (0 o £ I3 Ak o 7 LRI IR i, BRAE T o
LELE AL, DOm0 5 B AF A — R ARAT B 3G, M0 7 HL
FRIREFH B AS T RE R A B 0K, DA S A L SEE R miE A 2 . N T ik
R LI R B RIR, ZIMA—TFaa A KK I 7 BATA A R PR %
DU REEAR 2o AN SR — i B HLRRE S K 22 ST UE, g 2 R U T3
R 7 21X — R AL [ AN AT A o, REREBRAME A SR h R 2K E
W BT AR SN, JF HLE M . DRI, FRATTHE B A R S g o 1A TN
H, BN EEAR G BRI 22 S T H AT 8. T oh=2le, f£58
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—IRSEI R IA M 5 T RKER NI S, IFEAT 10, sJaE 7R
HISEI T 58 SER R R TP AT EAZ I 2] proteus Xk B, 258 — XL Z G
RGO FAF L AT T — P RIAR .

6. MIREE. IREEE A S M HE R R, PREERIE LRI, AT AR
AR T FR B R, TR AN EOA R, RN T
T NI M AFAE 2], FEIX At Z1E R R DR EM H QR 22T
i
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R RRFEAHT R DU 5, FERT — W BRR S AW R A LL By, (O Ja
I — T RAE A B A EE L T, KRR NN EEGHA,
PRI B, DT R — I R SARKME AL, 53 SMRYE N B RRAE, E LK
[l aE 3] — TTEREE, BRI FERIRZ, R PUR B3 R HLEREE RENS 73 B 1 TR
—ANERI, ATREZ LAY

B W R — A3 — R A SR A LR, 2R DR A AR PRSI, A3,
P BATA A TR IS AN E R B R OR S TRIAS PR 9 AT T
N VA2 A5 b 2 TR T AR 2 A NI 8] 2 HEON AT BEAT PREE 25 0, 3X
eV E ST A
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