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3.4 Tap lénh 8051
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Y nghia céc ky hiéu viét tat trong tap lénh

K3 hiéu Y nghia
Rn hay Rr Pinh dia chi thanh ghi bing ede thanh ghi R0 dén RT
direct Bija clu ndi 8 kit (00I1-TTIL
([ Biinh dia chi gian tilp dimng thanh ghi RO hojic R1
wdaad ITang sO 8 bit & nzay trong 1énh Chi v voi so Ilex néu
1

1 biing chit thi phai thém s0 0 & phia mrirde.

1 by phdn whae 010, #-12
—F ] nhi phin nhr E-’J;Ol B
— [Tang s0 thip lue phan (s0 Ilex) nhu 7 LTTT, #0A611

wdaalo Hang 6 16 bit & ngay trong lénh,
Thi du: #0TT2511
bit Blia chi trwe tiép (8 bit) cua bit
byte Mot trong cac ki¢u: direct, @Ri. Kn hodc #data8
rel Offszt 8 bit co dan trong Cinh dia chi twong doi
addrll Dia clu tuyet dos 11 bat trong trang 2K haén hanh
addrl6o Dia chu 16 bat
5T Toan hyng ngudu (source) o (hé 1 R direct hofic @RI
desl Toan bgng dich (desloaton) co (ié Ta Ruw, direcl hoge R

()

Jung eoa 3. Thi dus (A) non dung (s g

(9))] N dung & nliy ¢6 dia chi 1 ndr dung eos 3
TR Cach dinh dia chi mre riff?p (direer)

™ Cach dinh dia chi gian ©: 511 (indirect)

REG Céach dinh dia chi thanh ghi (register)

TN Cach dinh dia chi nie thivi (Tmmediate)

Céc |lénh anh hwéng dén thanh ghi
trang thai PSW (CY, OV, AC)

Lénh Co Lénh Co

cYy | ov | AC CY oV AC
ADD X X X | SETBC 1
ADDC X X X | CLRC 0
SUBB % X X |cPLC X
MUL 0 X ANLChit| X
DIV 0 X ANL Cbit| X
DA X ORL Cpbit| X
RRC X ORL C.,bit] X
RLC X MOV Cpbit| X
CINE X
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Tém tat cac 1énh s6 hoc
(gia str 8051 v&i thach anh 12 MHz)

MNEMONIC OPERATION ADDRESSING MODES EXFCUTION
(Tie g1 nher) (Phép toan'Tac vu) (Cac cich dinh dia chi) TIME (us)
DIR D REG |IMM|(Thei gian thue thi)
ADD A byte (A)=(A) 1 (byte) X X X X 1
ADDC A byte {A)=(A) * (oyte) +(C) X X X X 1
SUBB A bywee (A)=(4) - bvte) - (C) X X X X 1
INC A (A)=(A)+1 Chi visi thanh ghi tich lay ACC 1
INC byte (byt=) = (byte) + 1 = | x| % ] 1
INC DPTR {DPTR) = (DPTR) +1 Cli vl DPTR 2
DEC A (A)=(4)-1 Chi v thanh ghi tich liy ACC 1
DEC bye (bytz) = (byte) - 1 X | X | x| 1
MUL AB (B:A)=(B) = (4) Chi vii ACC vaB ]
DIV AB (A)=Tm[(A)B)] Chivii ACCvaB 4
(B) =Mod[(A)'B)]
DA A Biéu chinh thap phin Chi viii thanh ghi tich iy ACC 1

Detecting Overflow

* No overflow when adding a positive and a negative
number

* No overflow when signs are the same for subtraction

» Overflow occurs when the value affects the sign:
overflow when adding two positives yields a negative

or, adding two negatives gives a positive

or, subtract a negative from a positive and get a negative
or, subtract a positive from a negative and get a positive

» Consider the operations A + B, and A—-B
— Can overflowoccurif Bis 0 ?
— Can overflowoccurif Ais0 ?
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Overflow Detection

Overflow: the result is too large (or too small) to represent properly
— Example: - 8 < = 4-bit binary number <=7
When adding operands with different signs, overflow cannot occur!
Overflow occurs when adding:
— 2 positive numbers and the sum is negative
— 2 negative numbers and the sum is positive
On your own: Prove you can detect overflow by:
— Carry into MSB ° Carry out of MSB

A " 1 . .
\\\\ \1\1 0 o
+ 0 0 1 1 3 + 1 0 1 1
1 0 1 0

0 1 1 1

Cac lénh ADD

add a, byte ; a € a + byte
addc a, byte ;a< a+ byte +C

cac lénh nay anh hwéng 3 bit trong PSW:

C =1 néu két qua cong > FF

AC =1 néu ¢6 nho tai bit 3

OV =1 néu c6 nhé t bit 7 ma khéng tir bit 6
hoac nguoc lai.

Program Status Word {(PSW)

Bit 7 B g 4 3 2 1 ]
Flag cY AC FO RS1 RSO oy F1 P
Name [| Carry |Jouxiiary]| User | Register | Register | Owerflof | User Parity
Flag Carry Flag0 | Bank Bank weflag || Flag 1 Bit
Flag Select 1 | Select0
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Lénh ADD va SUBB

ADDA, Source ‘A=A+SOURCE

ADD A #6 A=A+6

ADDA,R6 :A=A+R6

ADD A6 :A=A+[6] or A=A+R6

ADD A0F3H :A=A+[0F3H]
SUBB A, Source :A=A-SOURCE-C

SUBB A#6 :A=A-6-(CY)

SUBB A,R6 ;A=A-R6-(CY)

Subtract

|SUBB A, byte ‘subtract with borrow

Example:
SUBB A, #0x4F A€ A-4F - C

Notice that

There is no subtraction WITHOUT borrow.
Therefore, if a subtraction without borrow is desired,
it is necessary to clear the C flag.

Example:

Clr c
SUBB A, #0x4F A€ A - 4F
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mov a, #3FH
add a, #OD3H

0011 1111

1101 0011

0001 0010
c=1
AC =
oV =

Thi du véi ADD

« Cho biét cac gia tri
ctia cac co C, AC va
OV sau khi Iénh thy
hai dwoc thwe thi?

0000 0000 | 00

0111 1111 | 7F
1000 0000 | 80

1111 1111 | FF

2’s complement:

0

127
-128

Coéng co6 dau va tran (OV)

0111 1111 (positive 127)
0111 0011 (positive 115)

1111 0010 (overflow
cannot represent 242 in 8
bits 2”s complement)

1000 1111 (negative 113)
1101 0011 (negative 45)
0110 0010 (overflow)

0011 1111 (positive)
1101 0011 (negative)
0001 0010 (never overflows)
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DA a

Example:

52)

DA a

Decimal Adjust

; decimal adjust a

Used to facilitate BCD addition.
Adds “6” to either high or low nibble after an addition
to create a valid BCD number.

mov a, #23h
mov b, #29h
add a, b ; a € 23h + 29h = 4Ch (wanted

s a< a+ 6 =052

MOV
ADD
DA
MOV
MOV
ADDC
DA
MOV

Thi du: Cong 2 s6 BCD

(mOi sb co 4 ky s0)
A, 43H : num1 & cac 6 nh¢ 40, 41H
A, 41H :num2 & cac 6 nhé 42, 43H
A : két qua dat & cac 6 nhé 40, 41H
41H, A

A, 42H S
1234 < 40H, 41H
A, 40H + 5678 — 42H, 43H
A
40H,A (AC)
112
6912
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Cach 1:
MOV A, 40h
ADD A, 41h
MOV 42h, A
Cach 2:
X EQU 40h
Y EQU 41h
Z EQU 42h
MOV A, X
ADD AY
MOV Z, A

TinhZ=X+Y

Thidu: TinhZ=X+Y voiZ X, Y la s6 1 byte trong RAM ndi.
~ Gia sir X dwoc cat & 40H, Y'& 41H, va Z & 42H.

MOV A, VarX
ADD A, VarY
MOV VarX, A
MOV A, VarX+1
ADDC A, VarY+1
coéng trwéce

MOV VarX+1, A

Coéng 2 sb 16 bit
Thi du: Cong 2 s 16 bit VarX va VarY (cé dia
chi la RAM ndi). C4t két qua vao VarX.

- Cac sb 16 bit cat & VarX va VarX+1, VarY va VarY+1
; lay byte thap

cdng cac byte thap

; cat byte thap
; lay byte cao
; cdng c6 nh¢ cla phép

. cat két qua
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Increment and Decrement

INC A increment A

INC byte increment byte In memory
INC DPTR increment data pointer
DEC A decrement accumulator
DEC byte decrement byte

* The increment and decrement instructions do NOT
affect the C flag.

* Notice we can only INCREMENT the data pointer,
not decrement.

Lénh INC va DEC

DEC byte ;byte=byte-1
INC byte ;byte=byte+1
INC R7

DEC A

DEC 40H ; [40]=[40]-1

CuuDuongThanCong.com

https://fb.com/tailieudientucntt

3/26/2011


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Lénh DEC

Chu y v&i DPTR chi cé Iénh INC con 1énh DEC thi
khéng cé. Do d& mudn thwc hién viéc gidm DPTR di
1 thi ta phai st dung chudi Iénh sau

DEC DPL ; Giam byte thap cia DPTR di 1

MOV R7,DPL ; chép vao R7

CJIJNE R7, #0FFH, SKIP ; Néu tran dwéi thanh FF thi phai mwon

DEC DPH ; do do ciling phai giam byte cao di 1
SKIP: (tiép tuc)

Ta phai giam di 1 riéng cho cac byte cao va byte th,ép
cua DPTR; tuy nhién byte cao (DPH) chi bi giam néu
byte thap (DPL) tran dw¢i tr OOH sang FFH.

Example: Increment 16-bit Word
* Assume 16-bit word in R3:R2

mov a, r2

add a, #1 ; use add rather than increment to affect C
mov r2, a

mov a, r3

addc a, #0 ; add C to most significant byte

mov r3, a
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Lénh MUL & DIV

« MUL AB ;BJA=A*B

MOV A#25H

MOV B,#65H

MUL AB ;25H*65H=0E99

;B=0EH, A=99H

« DIVAB ;A=A/B,B=AmodB

MOV A#25

MOV B,#10

DIVAB A=2, B=5

OV - used to indicate a divide by zero condition.
C —set to zero

Tém tat cac lénh logic
= > r »
(gia st 8051 v¢&i thach anh 12 MHz)
MNEMONIC OPERATION ADDRESSING MODES EXECUTION
(Tik ggi nhé) (Phép todn/Tac vu) (Cic cich dinh dia chi) TIME (us)
DIR IND REG |IMM | (Théi gian thiee thi)
ANL A byte (A) = (A) AND (byte) X X X X 1
ANL byte A (byte) = (byte) AND (A) X 1
ANL byte, #datal (byte) = (byte) AND #datal X 2
ORL A, byte (A)=(A) OR (byte) X X X X 1
ORL byte A (byte) = (byte) OR (4) X 1
ORL byte #datal (byte) = (byte) OR. #datal X 2
XRL A, byte (A)=(A) XOR. (byte) X X X X 1
XRL byte A (byte) = (byte) XOR (A) X 1
XRL byte #datal (byte) = (byte) XOR. #datal X 2
CIR A (A)=00H Chu vai thanh ghi tich liy ACC 1
CPL A (A) =NOT(A) (Iiy bu | cua A) Chu vai thanh ghi tich liy ACC 1
RL A Xoay ACC qua tra1 1 bit Clu vai thanh ghi tich liy ACC 1
RLC A Xoay tra1 qua cd nhd Chi vdi thanh ghi tich lay ACC 1
RR A Xoay ACC qua phai | bit Chi vdi thanh ghi tich lay ACC 1
RRC A Xoay phai gua ¢d nhd Chi vdi thanh ghi tich lay ACC 1
SWAP A Hodn d6i 2 nua byte trong A Clu v thanh ghi tich lay ACC 1
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Bitwise logic operations
— (AND, OR, XOR, NOT)
Clear

Rotate

Swap

Logic Instructions

Logic instructions do NOT affect the flags in PSW

Bitwise Logic

ANL S AND Examples:

ORL 2 OR ANL
XRL =>» XOR

CPL = Complement ORL

XRL

CPL

00001111
10101100
00001100

00001111
10101100
10101111

00001111

10101100
10100011

10101100
01010011
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Address Modes with Logic

ANL - AND a, byte
ORL-0OR di$rect, reg. indirect,

. reg, immediate
XRL - eXclusive oR

byte, a
direct

byte, #constant

CPL — Complement
a ex: cpl a

Uses of Logic Instructions

Force individual bits low, without affecting other
bits.

anl PSw, #OxE7 ;PSW AND 11100111

Force individual bits high.
orl PSW, #0x18 ;PSW OR 00011000

Complement individual bits
xrl P1, #0x40 ;P1 XRL 01000000
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The 8051 Instruction Set

EXAMPLE

Determine the contents of the accumulator after the execution
of the following program segments.

MOV A, #3CH ; A <0011 1100
MOV R4, #66H ; R4 <0110 0110
ANL A, R4 ; A<AAND R4

Solution:
A=00111100
R4 =01100110
A AND R4 = 0010 0100 = 24H

Other Logic Instructions

CLR - clear

RL — rotate left

RLC — rotate left through Carry

RR — rotate right

RRC — rotate right through
Carry

SWAP — swap accumulator nibbles

14
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CLR ( Set all bits to 0)

CLRA

CLR byte (direct mode)

CLR Ri (register mode)

CLR @RI (register indirect mode)

Rotate

» Rotate instructions operate only on a

RL a

HEREEEEN
| f

Mov a,#0OxFO ; a< 11110000
RL a > a¢< 11100001

LIl
f |

RR a

Mov a,#0OxFO ; a¢« 11110000
RR a ; a< 01111000
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Rotate through Carry
RRC a L c

|T|||||||}—Q

mov a, #O0A9h > a € A9

add a, #14h ; a € BD (10111101),
C<O0
rrc a ; a € 01011110, C«1
C
HEERREN
RLC a ¢ ]
mov a, #3ch ; a € 3ch(00111100)
setb c ; c <€ 1
ric a ; a € 01111001, C«1

The 8051 Instruction Set

EXAMPLE

Determine the contents of the accumulator after the execution

of the following program segments.

MOV A, #0C3H ; A <1100 0011

RLC A ; Rotate left through carry
Solution:

Assume carry = 0 initially

A =1100 0011

Rotate left through carry
A =1000 0110, carry =1
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Rotate and Multiplication/Division

» Note that a shift left is the same as
multiplying by 2, shift right is divide by 2

mov a, #3 ; A< 00000011 (3)
clr C ; C& 0
ric a ; A< 00000110 (6)
ric a ; A< 00001100 (12)
rrc a ; A< 00000110 (6)
Swap
SWAP a
HEEEN
mov a, #72h ; a € 72h
swap a ; a € 27h
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r 6 1 4 ~n R ~ L.
Tom tat cac Iénh chuyen dir lieu
Bang 3.10 Tém tit cac 1énh chuyén dir liéu truy cap ving nhé di liéu ndi

(gia str 8051 sur dung thach anh 12 MHz)

MNEMONIC OPERATION ADDRESSING MODES EXECUTION
(T goi nhé) (Phép toan/Tac vu) (Cac cach dinh dia chi) TIME (us)
DIR IND REG [IMM | (Théi gian thwe thi)
MOV A, (src) (A) = (s1c) X X X X 1
MOV dest. A (dest) = (A) X X X 1
MOV dest. src (dest) = (src) X X X X 2
MOV DPTR, #datal6 (DPTR)= hing s0 dir ligu 16 bit X 2
PUSH direct INC SP: MOV “@SP”, direct X 2
POP direct MOV direct,"@SP™: DEC SP X 2
XCH A, byte Hodn déi (A) vi (byte) X X X 1
XCHD A. @R1 Hodn déi 2 nira byte thap cua (A) va ((Ri) X 1

Bang 3.11 Tém tat cac lénh chuyén dir lidu truy ¢dp vung nhé dir liéu ngoai (gia sir 8051 sir

dung thach anh 12 MHz)
ADDRESS WIDTH MNEMONIC OPERATION EXECUTION TIME (us)
@4 rong dia chi) (Tir goi nhé) (Phép toin/Tic vu) (Théi gian thue thi)
S bits MOVX A @Ri Doc RAM ng in tep qua Ri 2
8 bits MOVX @Ri. boc RAM in tiep qua Ri 2
16 bits MOVX A, @DPTR Doc RAM qua DPTR 2
16 bits MOVX @DPTR.A Ghi RAM ngoai qua DPTR. 2

Bing 3.12 Tom tit cac [énh tra bang (gia sir 8051 si dung thach anh 12 Ml1z)

MXNEMONIC OPERATION EXECUTION TIME (us)
(T goi nhé) (Phép toan/Tac va) (Théi gian thwe thi)
MOVC A @A+DPTR Boc bd nha tai (A) + (DPTR)) 2
=

MOVC A @A+PC

Boc bd nhé tai ((A) + (PC))

« MOV
« MOV
« MOV
« MOV
« MOV

Data Transfer

A,source
A #data
dest,A

‘move source
'to destination

dest,#data (2)
DPTR,#datal6 (2)
« MOVC A @A+DPTR (2)

« MOVC A @A+PC (2)
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Data Transfer

e MOVX A @RI

e« MOVX A ,@DPTR
¢« MOVX @RI,A

e« MOVX @DPTR,A
e PUSH direct

« POP direct

« XCH A,source
e« XCHD A @RI

‘move from
;data memory

;exchange bytes

;exchange low-
order digits

What are A & B after prog?

MOV  OFOH,#12H
MOV  RO,#0FOH
MOV A #34H
XCH A,OFOH
XCHD A,@RO

;B=12H

:A=34H
'A=12H, B=34H
:A=14H, B=32H
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Read 10F4H & 10F5H into R6,R7

MOV DPTR,#10F4H
MOVX A @DPTR

MOV R6,A

INC DPTR
MOVX A @DPTR
MOV R7,A

Thi du: Dich s6 BCD (10 ky 26 BCD) chia & cdc 6 nhé 2AH, 2BH, 2CH, 2DH, 2EH
sang phii 2 k¥ s6 BCD (zia sk s6 BCD ban dau la 0012345678
— Ding céde lénh MOV Lrye Liép

24 | 2B 2C | 2D | 2E| ACC
MOV AZ2EH D0 | 14 34|56 |78 78
MOV 2EH.2DH DO |12 34 | 56 | 56 78
MOV 2DH.2CH 00 |12 34|31 |56 78
MOV 2CH.2BH D0 |12 12 |34 |56 8
MOV 2BH. 40 00 | 00 12 |31 |56 78

Chudl 1énh trén chidm 14 byte va thue thi trong 9 us.
Niing cde 1énh XCH

JA | 4B | 20 2D 4K ACC
CILR A 00| 12 | 34 56|78 0o
XCH AZBH |00 | 00 | 31 56|78 12
XCH A2CH |00 | 00 | 13 56|78 34
XCH AZDH |00 | DO | 12 34|78 26
XCH AZ2EH |00 00 | 12 34|56 78

Chudi Iénh trén chiém 9 byte va thwc thi trong 5 us
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Minh hoa vé tac déng cia PUSH va POP

« Sau khi reset hé théng thi SP=07H.

- C0 3 cach dé truy cap: PUSH (cét vao ngan xép), POP
(I4y ra khdi ngan xép) va CALL (chuyén diéu khién
chwong trinh va quay vé [RET, RETI]).

« P& cét thong tin vao ngan xép, ta st dung Iénh PUSH.
Khi d6 cac buwéc sau xay ra

1. SP dwogc tang thém 1.
2. Thoéng tin dwoc dat vao dia chi dwoc trd béi SP.

« Pé 4y thong tin ra khéi ngan xép, ta sir dung lénh POP.
Khi d6 cac buwéc sau xay ra

1. SP dwogc gidm di 1.
2. Théng tin cé dia chi dwoc trd béi SP dwoc lay ra.

Thi du vé PUSH va POP

MOV  R6,#25h
MOV  R1,#12h
MOV  R4,#0F3h

PUSH 6
PUSH 1
PUSH 4

POP  3:l4y tir stack chép vao R3
POP 5|4y tr stack chép vao R5
POP  2;Il4y tir stack chép vao R2
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07h

SP

0B
0A
09
aa

o7

hat dau

08h

25h

sau

Push 6

sP

0B
0A
09
a8
ar

G%h

12h

25h

Sau

Push 1

SP

0B
0A
09
08
o7

CAh

F3h

12h

25h

Sau
Push 4

Anh hwéng cta cac lénh PUSH vé&i ngan xép

SP

08
DA
0s
0a
o7

F3h

12h

25h

bit dau

0B
0A
09
08
(o74
Q06
05
04
03
02
01
00

12h

25h

F3h

sau POP 3

0B
0A
09
08
a7
Q6
05
04
03
0z
01
0o

25h

12h

F3h

sau POP 5

08
0A
09
08
o7
06
05
04
03
02
01
00

12h

F3h

25h

sau POP 2

Anh hwéng cta cac Iénh POP vé&i ngan xép

OB
0A
09
08
o7
Q06
05
04
03
02
01
00
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Chu y vé stack trong 8051

« Ngan xép trong 8051 tang trwdng theo huéng
dia chi téng (08H, Q9H, ...)

« Ngan xép chiém cung Vi tri voi bang thanh ghi 1,
do d6 khi str dung ngan xép phai can than khi
str dung bang thanh ghi 1 (khong thé st dung
dwoc luc nay) Tuy nhién ta c6 thé giai quyet
van dé nay bang cach ghi lai tri bat ddu mai cho
SP (céc tri tv 30H dén 7FH).

« Khi ngén xép tang trwdng cé kha nang lot vao
vung c6 dia chi bit (ttr byte co6 dia chi 30H).

Look-up Tables

MOV AHENTRY
CALL LOOK_UP

LOOK_UP: INC A
MOVC A ,@A+PC
RET
TABLE: DB data,data,data,...
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Thi du: Doc mét so X tiv Port 1 va
xuat gia tri X? ra Port 2

ORGO0 ; assembler directive

MOV DPTR, #LUT : 300H la dja chi dau bang

MOV A, #OFFH

MOV P1, A ; Lap trinh cdng P1 dé nhap di liéu
Again: MOV A, P1 ;Poc X

MOVC A, @A+DPTR ; LAy X2 bang tra bang

MOV P2, A : Xuét X2 ra P2

SIMP Again ; L&p lai mai mai doan Again dén SJMP

ORG 300H : Bang tra bat ddu & 0300H
LUT: DBO,1,4,9, 16, 25, 36, 49, 64, 81

DB 100, 121, 144, 169, 196, 225
; LUT=Look-Up Table=Bang tra ctru

EXAMPLE

Write the 8051 instructionto perform the following operations.
(a) Move the contents of the accumulator to register 5.

(b) Move the contents of RAM memory location 42H to port 1.
(c) Move the value at port 2 to register 3.

(d) Send FFH to port O.

(e) Send the contents of RAM memory, whose address is in
register 1, to port 3

Solution:

(a) MOV R5, A

(b) MOV P1, 42H
(c) MOV R3, P2

(d) MOV PO, #0FFH
(e) MOV P3, @R1
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TD: Pao ngwoc cac bit cua A

MOV R7,#8
Loop: RLC A

XCH A,OFOH

RRC A

XCH A,OFOH

DJINZ R7,LOOP

XCH A,OFOH

Tém tat cac Iénh véi bién Boole
=D > ry n
(gia str 8051 v¢&i thach anh 12 MHz)
MNEMONIC OPERATION EXECUTION TIME (us)
(Tw goi nhé) (Phép toan/Tic vy) (Théi gian thwe thi)

ANL C bit (C) = (C) AND (bit) 2
ANL C/bit (C) = (C) AND (NOT (bit)) 2
ORL C bit (C) = (C) OR. (bir) 2
ORL C_/bit (C) = (C) OR (NOT (bit)) 2
MOV C.bit (C) = (bi) 1
MOV bit.C (bit) = (C) 2
CLR C (©)=0 1
CLR bit (bit) =0 1
SETB C (C)=1 1
SETB bit (bit) = 1 1
CPLC (C) = NOT (C) 1
CPL bit (bit) = NOT (bit) 1
IC rel Nhiy néu (C) =1 2
INC rel Nhiy néu (C) =0 2
JB bat.rel Nhay néu (bit) = 1 2
INB bit.rel Nhay néu (bit)=0 2
JBC bat.rel Nhay neéu (bit) = 1; CLR bit 2

25
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Boolean Variable Manipulation

« CLR
 CLR
« SETB
« SETB
« CPL
« CPL
 ANL
 ANL

C

bit

C

bit

C

bit
C,bit
C,/bit

;Clear bit
;set bit
;complement bit

:AND bit with C
:And NOT bit with C

Boolean Variable Manipulation

« ORL
« ORL
« MOV
« MOV
« JC
 JNC
« JB

« JNB
- JBC

C,bit
C.,/bit
C,bit
bit,C
rel

rel
bit,rel
bit,rel
bit,rel

‘OR bhit with C
‘OR NOT bit with C
‘move bit to bit

Jump if C is set
Jjump if C is not set
;Jjump if bit is set
;Jjump if bit is not set
;jump if set then clear
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Phép toan XOR vé&i bién Boole

Chu y la céc 1énh véi bién Boole bao gébm cac phép toan ANL (logic
AND) va ORL (logic OR), ma khdng cé phép toan XRL (logic XOR).
Tuy nhién ta c6 thé thuc hién phép toan XOR bang cach két hop
cac phép toan AND, OR, NOT hoéc str dung cach sau (thi du mudn
thwc hién BIT1 ® BIT2)

MOV C,BIT1
JNB  BIT2, SKIP
CPL C

SKIP: (tiép tuc)
Trwoc hét BIT1 dugc chuyén vao co nho. Néu BIT2 = 0 thi C chira
két qua dung; nghia la BIT1 ® BIT2 = BIT1 néu BIT2 = 0. Neu BIT2
= 1 thi C chtra phu dinh cua két qua (vi BIT1® BIT2=NOT BIT1
néu BIT2 = 1).

The 8051 Instruction Set

EXAMPLE
Use the SETB, CLR, and CPL instructions to do the following

operations:
(a) Clear bit 7 of the accumulator

(b) Output a 1 on bit 0 of port 3
(c) Complement the parity flag (bit O of the PSW)

Solution:
(a) CLR ACC.7

(b) SETB P3.0
(c) CPL PSW.0
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EQU

BACK:

Thi du: Dinh tri mét ham Boole F = WX'Y + XY'Z’

Céch 2: Dung céac Iénh diéu kién
P13 W EQU P1.3
P1.2 X EQU P1.2
P11 Y EQU P11
P10 Z EQU P1.0
P17 F  EQU P17
00h ; bit 0 ciia & nhé TMPEQU  00h : bit O clia 6 nhé 20H
ORG  8000H
8000H MOV A #OFh
A, #OFh MOV  PLA
P1,A BACK: INB W, CAL2
cw INB W, CAL2
C X JB X, CAL2
oy JB Y, SETIT
VP, C CAL2: INB X, CLEAR
c.x JB Y, CLEAR
- JB Z, CLEAR
: SETIT: SETB F
C.lz SIMP BACK
C,T™P CLEAR: CLR F
F.C SIMP  BACK
BACK

Tom tat cac Iénh ré nhanh khéng diéu kién
(gia str 8051 v&i thach anh 12 MHz)

MNEMONIC
(Tir goi nho)

OPERATION
(Phép toan/T:ic vu)

EXECUTION TIME (us)
(Théi gian the thi)

JIMP addr

Nhay dén dia chi addr
Co cac dang:

9

ATMP addrll

LIMP addrl6

SIMP rel
IMP @A+DPTR Nhay dén ((A) + (DPTR)) 2
CALL addr Goi trinh con & dia chi addr 2

Co cac dang:

ACALL addrll

LCALL addrl6
RET Quay v¢ tlr chuong trinh con 2
RETI Quay v tir chuong trinh phuc v ngat 2
NOP Khong lam gi ca 1
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Toéom tat c

ac lénh ré nhanh cé diéu kién

(gia str 8051 v&i thach anh 12 MHz)
AMNEMONIC OFFRATION ADDRESSING MODES FXECTITION
(Tt 2o nhd) {Thép toan/Tac vy (Cic cach dinh dja chi) TIME (ji)

DIR IND REG  IMM| (Thoi gian thye
thi)
Jigl Nhiy néu (A)=1 Chi von thanh ghi tich [y ACC 2
N7 vel f\'ha]; néu (A)#0 Chi von thanh uhi ich Tiy ACC !
DINZ byte, 1el Gaim (byte) di | v nhéy néu #0 X X 2
CINE A byte. el Nhay ni'LHx\}#[b}'tej X A -
CINE bytz, #datad, rel NLdy néu (bytz) # datas X X 2

 ACALL
 LCALL
* RET
 RETI
* AJMP
* LIMP
« SIMP
« JMP

« JZ

Program Branching

addrll ;call subroutine
addrl6
;return from subroutine
;return from interrupt
addrll ;absolute jump
addrl6 ;long jump

rel ;short (relative) jump
@A+DPTR
rel Jump if A=0
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Program Branching

e JZ rel Jumpif A=0

« JNZ rel Jumpif Anot=0

« CINE A.directrel ;compare and

« CINE A#data,rel ;rel jump if not
;equal

* CIJNE Rn,#data,rel

 CIJNE @Ri,#data,rel

* DINZ Rn,rel ;decrement & jump

* DINZ direct,rel ;if not zero

* NOP ;N0o operation

Conditional jJumps

Mnemonic Description
JZ <rel addr> Jumpifa=0
JINZ <rel addr> Jumpifa!=0
JC <rel addr> JumpifC=1
JINC <rel addr> JumpifCl!=1
JB <bit>, <rel addr> Jump if bit=1
INB <bit>,<rel addr> Jump if bit 1=1

JBC <bir>, <rel addr>

Jump if bit =1, clear bit

CINE A, direct, <rel addr>

Compare A and memory,
jump if not equal
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Conditional Jumps for Branching

if condition is true condition
goto label lfalse
else true
goto next instruction label
Jz led_off
——— setb C
ifa=0is true mov P1.6, C
sendaOto LED sjmp skipover
else led off: ciIr C
mov P1.6, C
sendalto LED skipover: mov A, PO

EXAMPLE

Write a program that continuously reads a byte
from port 1 and writes it to port O until the byte
read equals zero.

Solution:
READ: MOV A,P1; A <P1
MOV PO, A; PO—A
JNZ READ ; Repeat until A=0
NOP ; Remainder of program
etc.

31
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More Conditional Jumps

Mnemonic

Description

CINE A, #data <rel addr>

Compare A and data, jump
if not equal

CINE Rn, #data <rel addr>

Compare Rn and data,
jump if not equal

CINE @Rn, #data <rel addr>

Compare Rn and memory,
jump if not equal

DINZ Rn, <rel addr>

Decrement Rn and then
jump if not zero

DINZ direct, <rel addr>

Decrement memory and
then jump if not zero

Solution:

etc.

EXAMPLE

Repeat the previous example, except stop
the looping when the number 77H is read

READ: MOV A, P1; A —P1
MOV PO, A ; PO—A
CINE A, #77, READ ; Repeat until A=77H
NOP ; Remainder of program
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EXAMPLE

Repeat the previous example, except stop the
looping when bit 3 of port 2 is set.

Solution:
READ: MOV A, P1; A —P1
MOV PO, A ; PO—A
JNB P2.3, READ ; Repeat until P2.3=1
NOP ; Remainder of program
etc.

Iterative Loops

ForA=0to4do ForA=4to0do
{.} {.}

clr a mov RO, #4
loop: ... loop: ...

inc a

cjne a, #4, loop djnz RO, loop
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Execute Loop N Times

MOV R7,#10 (SAY N=10)
LOOP: (begin loop)

(end loop)
DJNZ R7,LOOP
(continue)

EXAMPLE

Write a program that will produce an output at
port O that counts down from 80H to OOH.

Solution:
MOV RO, #80H ; RO «—80H
COUNT: MOV PO, RO ; PO «<—RO
DJNZ RO, COUNT ; Decrement RO, jump to
; COUNT if not O
NOP ; Remainder of program
etc.
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Jump Tables

MOV DPTR, #JUMP_TABLE
MOV A, #INDEX_NUMBER
RL A

JMP @A+DPTR

JUMP_TABLE: AJMP CASEO
AJMP CASE1
AJMP CASE?2

Compare & Jump

« Compare two unsigned bytes:
CINE AB,$+3
JNC BIG
LE: : ;less than or
;equal to

BIG: : ;bigger than
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Thi du: Déi tir binary sang biéu dién s6 qua ASCII

Chuong trinh ldy moét s6 trong ACC va cét biéu dién ASCII clia né vao
RAM néi & dia chi trong R1. Thi du dé chuyén 239 thanh cac ky tw
ASCII ‘2, '3, ‘9’; trwdrc hét 1ay ky sb dau bang cach chia cho 100
(dwoc 2 va dbi thanh ‘2'); 1ay phan dw tir phép chia dé co 39; Iy 39
chia 10 dwoc 3 (va dbi thanh ‘3’), va phan dw ctia phép chia nay cho 9
(va ddi thanh ‘9’).

Bai giai.
ORG 00h
MOV  A#239 ; Nap gia tri thtr vao ACC
MOV R1,#040h : vadija chi dich vao R1
LCALL TODEC ; TODEC(239, 040h);
MOV  A#17 ; Bay gio thi du v&i 2 ky sb
MOV R1, #050h : vadija chi dich & R1
LCALL TODEC
NOP ; thém Iénh NOP nay khi chay mé phdéng

CT con TODEC

; Chwong trinh con nay di 1 byte thanh 3 ky tw ASCII c6 thé in dwoc tir 000-255
; LAy s6 trong ACC va cét biéu dién ASCII ctia né trong RAM néi bét dau & dia chi

; trong R1.
TODEC: MOV B, #100 ; L4y sé chia d& vao B
DIV AB ; ACC = num/100->2, B = ACC % 100 -> 39
LCALL TOASCII ; d6i sang Ascii va c4t trong bd nhé
MOV A B : LAy phan dw vao A (39)
MOV B, #10 ;
DIV AB :ACC=39/10->3, phandw=39% 10->9
LCALL TOASCII ;Ddiva cét 3
MOV A B ; LAy gia tri cudi cung duwa vao A
LCALL TOASCII
RET ; Thwe hién xong
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CT con TOASCII

: Dbi 1 s6 trong ACC thanh mét ky tw ASCII
: CAt né vao 6 nhé c6 dia chi cho béi R1

TOASCII: ADD A, #0' ;dditl nhj phan sang ASCII
: cling c6 thé sir dung "ADD A #030h”
MOV @R1,A ; C4t vao bd nhé noi
INC R1 ; Tang con trd dia chi
RET
END

Thidu

Thi du: Viét chwong trinh diénvao cac 6 nhé tir 048H dén
057H v&i cac gia tri 0, 2, 4 . . . 30 (O—1EH), dat 0 vao 6
nh& 48H, 2 vao 49H, ...

Bai giai.
ORG 0

MOV RO, #048H ; Dat dia chi ctia byte thir nhat vao RO
MOV A, #0 ; Dién gia tri vao Acc

LOOP: MOV @RO, A ; Iwu triv byte (twong tw C:- *R0O = A)
CJINE A, #30, NEXT ; Lwu triv gia tri sau cung
SIJMP DONE

NEXT: ADD A, #2 ; Tang ACC thah gia tri ké
INC RO ; Chi RO dén byte ké
SIJMP  LOOP ; Ghi gia tri ké

DONE: NOP ; NOP khong lam gi ca

END
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