e

S = I
o AR - #data8 '
i e Rn (RO ~ R7)
[ L addr8 addr8
Faba RS addrl1 addrl1
R FHGRISED - addr16 addr16
(;ﬁ? B @Ri (@R0O ~ @R1)f@DPTR[RO + RI - {5 DPTR
(It O E- disp8 PC+{THEH LY disp8
Gl e @A+PC [ @A+DPTR A+PC iy A+DPTR

bt
1 exd.l-l.asm
2 :Some examples of the notations of
3 ;addressing modes
4 DSEG AT 30H
0040 5 ORG 40H
0040 6 OPRI: DS 1
0041 7 OPR2: DS 1
8 CSEG AT 0000H
0000 9 ORG 0000H
0000 7825 10 TESTO: MOV RO#25H ;immediate
0002 E8 11 MOV ARO ;register
0003 E540 12 MOV  A,LOW OPRI ;direct
0005 E6 13 MOV A,@RO ;indirect
0006 7612 14 TESTI: MOV @RO#12H;
0008 80F6 15 SIMP TESTO ;relative
000A 0106 16 AJMP TEST1 ;absolute
000C 020000 17 LIMP TESTO ;long
000F 83 18 MOVC A,@A+PC ;index
001093 19 MOVC A,@A+DPTR ;index
20 END




MCS-51E¥R[ R4 4

EI21]

| =

S S s

MOV  A,src-byte
MOV  Rn, src-byte
MOV direct, src-byte

MOV @R, src-byte

CLR A
XCH A,src-byte

XCHD A,@Ri
SWAP A

A« érc—byle

src-byte = Rn, direct, @Ri, #data8
Rn < src-byte

src-byte = A, direct, #data8

(direct) < src-byte

src-byte = A, Rn, direct, @R, #data8
(Ri) ¢ src-byte

src-byte = A, direct, #data8

A0

A <> src-byte

src-byte = Rn, direct, @Ri
A[3:0] <> (Ri)[3:0]
A[3:0] ©A[7:4]

MCS-5 15 R i 47 4

B o S

MOV DPTR,#datal6
MOVX  A,src-byte

MOVX dest-byte,A

DPTR « #datal6 '

A «src-byte

src-byte = @Ri, @DPTR
dest-byte «— A

dest-byte = @Ri, @DPTR

P IR (1Y A

MOVC A,@A+PC
MOVC A,@A+DPTR

A « (A+PC)
A < (A+DPTR)




MCS-51E¥R[ R4 4

1 ex4.2-2.a51
2 DSEG AT 30H
0030 3 OPRL: DS 1
0031 4 OPR2: DS 1

5 :Exchange two words in memory
6  ;using DIRECT addressing mode

7 CSEG AT 0000H
0000 A830 8 SWAPBYTE: MOV RO,LOW OPRI ;get oprl
0002 A931 9 MOV RI1,LOW OPR2 ;get opr2
0004 8831 10 MOV LOW OPR2,RO0 ;save oprl
0006 8930 11 MOV LOW OPRI,R1 ;save opr2
0008 22 12 RET
13 END

MCS-5 15 R i 47 4

1 ex4.2-3.a51
2 DSEG AT 30H
0030 3 OPRI: DS 1
0031 4 OPR2: DS 1

5 :Exchange two words in memory
6 ;using DIRECT addressing mode

7 CSEG AT 0000H

0000 7830 8 SWAPBYTE: MOV RO4LOW OPRI;pointer for oprl
0002 7931 9 MOV RI1H#LOW OPR2;pointer for opr2

0004 E6 10 MOV A,@RO ;get oprl

0005 87F0 11 MOV B,@R1 ;get opr2

0007 F7 12 MOV @RI1,A ;save oprl

0008 A6FO 13 MOV @RO0,B ;save opr2

000A 22 14 RET

15 END




MCS-51%27E] é@%?ﬁ fﬁ

1 sex4.2-4.a51
2 DSEG AT 30H
0030 3 OPRI: DS 1
0031 4 OPR2: DS 1

5 ;Exchange two words in memory
6  ;using DIRECT addressing mode

7 CSEG AT 0000H
0000 E530 8
0002 C531 9
0004 F530 10
0006 22 11 RET
12 END

SWAPBYTE: MOV A, LOW OPRI ;get oprl
XCH A,LOW OPR2 ;swap
MOV LOW OPRI1,A ;save opr2

I T BB 7 1O

SETET SE_ZF OV CY. ﬁ%r + fF’J%'FEr
01000000 +64 64
+ 00101110 0 0 0 0 +  +46 + 46
01101110 +110 110
01000110 +70 70
+ 01010000 1 01 0 + +80 + 80
10010110 - 106Q3E ) 150
01001110 +78 78
+ 10110010 01 0 1 + -78 + 178
100000000 + 0 256(C=1)
10110010 . '_gi . 1123
+ 10100000 0 0 1 1 TR0E) 82(C=1)
101010010 Y i =




MCS-51= éﬁ?ﬂﬂpﬁé’éyrﬁ&ﬁ ‘F'“AJ

E’I,ﬁ é*} 1= CY AC OV
ADD A src-byte A < A + src-byte oK *
src-byte = Rn, direct, @Ri, #data8
ADDC  A,src-byte A « A + src-byte + C * oK *
src-byte = Rn, direct, @Ri, #data8
SUBB A src-byte A« A -sre-byte - C *ook X
src-byte = Rn, direct, @R, #data8
|
SIS NE T oA | AN
WO
1 ex4.3-1.a51
- 2 DSEG AT 30H
0030 3 ADDEND: DS 1 :addend
0031 4 AUGEND: DS 1 ;augend
0032 5 RESULT: DS 1  ;result
6 ;single-precision addition
- 7 CSEG AT 0000H
0000 E530 8 ADD8: MOV A,LOW ADDEND ;get addend
0002 2531 9 ADD A, LOW AUGEND ;add them
0004 F532 10 MOV LOW RESULT,A ;store result
0006 22 11 RET

12 END




sl i

ADDC ADD
ADDEND+1 | | ADDEND
AUGEND+1 AUGEND
cY 23 17H
+ +65 23H
88 3AH
RESULT+1 | | RESULT

o

1 ex4.3-2.a51

2 DSEG AT 30H
0030 3 ADDEND: DS 2  ;addend
0032 4 AUGEND: DS 2  augend
0034 5 RESULT: DS 2  ;result

6 ;double-precision addition
7 CSEG AT 0000H
0000 ES30 8 ADDIl6: MOV A,LOW ADDEND ;perform
0002 2532 9 ADD A,LOW AUGEND ;low-byte
0004 F534 10 MOV LOW RESULT,A ;addition
0006 E531 11 MOV A, LOW ADDEND+1 ;perform
0008 3533 12 ADDC A,LOW AUGEND+1 ;high-byte
000A F535 13 MOV LOW RESULT+1,A ;addition
000C 22 14 RET

15 END




BRI T BB 7 1

SETEL SF_ZF OV CY TR S
01000000 +64() 64(*)
- 00101110 0O 0 0 O - H46(7) - 46(’]")
100010010 18 18
01000110 +70(°]) 70(°1)
- 01010000 1 0 0 1 +80(*) 80(*)
011110110 ~10 246(B=1)
01001110 +78 78
10110010 1 0 1 1 - -18 178
010011100 T10005 ) 156
10110010 78(%) 178(%)
10100000 00 0 0 - 96(]) - 160(])
100010010 + 18 18
10110010 -78(°) 178(")
11000100 | 1 0 0 1 -60(%) 196( )
011101110 - 18 238(B=1)
01100000 +96(%) 96(°])
10110010 | 1 0 1 1 78C1) 178(%)
010101110 82t 238(B=1)
10110010 S78C1) 178(%)
- ol |0 0 1 0 -+127(%) - 12101
100110011 FSI0E) D
SIS RE e MY NI N
Wi
1 ex4.3-3.a51
2 DSEG AT 30H
0030 3  MINUEND: DS 1 ;minuend
0031 4 SUBEND: DS 1 ;subend
0032 5 RESULT: DS 1  ;result
6  :single-precision subtraction
7 CSEG AT 0000H
0000 ES30 8 SUB8: MOV A,LOW MINUEND ;get minuend
0002 C3 9 CLR C sclear carry
0003 9531 10 SUBB A,LOW SUBEND ;subtract them
0005 F532 11 MOV LOW RESULT,A ;store result
0007 22 12 RET

13 END




SIS

SUBB SUBB
MINUEND+1 MINUEND
SUBEND+1 SUBEND

BF
RESULT+1 RESULT

28
-00

27

04H
34H

DOH

SR

1 ex4.3-4.a51
2 DSEG AT 30H
0030 3  MINUEND: DS 2 :minuend
0032 4 SUBEND: DS 2 ;subtrahend
0034 5 RESULT: DS 2 sresult

6 ;double-precision subtraction (16 bits)
7 CSEG AT 0000H
0000 C3 8 SUB16: CLR C ;clear carry flag
0001 E530 9 MOV A,LOW MINUEND;get minuend(lo)
0003 9532 10 SUBB A,LOW SUBEND ;subtract them
0005 F534 11 MOV LOW RESULT,A ;store result(lo)
0007 ES31 12 MOV  A,LOW MINUEND+1;get minuend(hi)
0009 9533 13 SUBB A,LOW SUBEND+1 ;subtract them
000B F535 14 MOV LOW RESULT+1,A;save result(hi)
000D 22 15 RET

16 END




MCS-51HBEFTT 4]

4 fhie CY AC OV P
INC A A—A+1 - - - *
INC dst-byte (dst-byte) « (dst-byte) + 1 - - - -

dst-byte = Rn, direct, @Ri
INC DPTR DPTR «- DPTR + 1 - - - -
DEC A A—A-1 - - - *
DEC dst-byte (dst-byte) «— (dst-byte) - 1 - - - -
dst-byte = Rn, direct, @Ri
CPL A Ae A - - - *
eV F TR 4 ) Y BT &
MCS-5 13 LR E2RIRE BT )
14 gl CY AC OV
MUL AB B:A« AXxB 0 - * *
B« %?ﬁlﬂg kA A« IR R R
DIV AB A« A/B ﬁliif?ﬂg'r 0 - * *
B « A/B [IUEREr




1 ex4.3-5.a51
2 DSEG AT 30H
0030 3 MULTER: DS 1 ;multiplier
0031 4  MULTAND: DS 1 ;multiplicand
0032 5 RESULT: DS 2  result

6 ;single-precision multiplication
7 CSEG AT 0000H
0000E530 8 MUL8: MOV A,LOW MULTER ;get multiplier
0002 8531F0 9 MOV B,LOW MULTAND ;get multiplicand
0005 A4 10 MUL AB ;multiply them
0006 85F033 11 MOV LOW RESULT+1,B;save high byte
0009 F532 12 MOV LOW RESULT,A ;save low byte
000B 22 13 RET

14 END

85 T [F

1 ex4.3-6.a51
2 DSEG AT 30H
0030 3 DIVIDEND: DS 1 ;dividend
0031 4 DIVISOR: DS 1 :divisor
0032 5 QUOTIENT: DS 1 ;quotient
0033 6 REMAINDER: DS 1 ;remainder

7 :single-precision division
8 CSEG AT 0000H
0000E530 9 DIV MOV A,LOW DIVIDEND ;get dividend
0002 8531F0 10 MOV B,LOW DIVISOR ;get divisor
0005 84 11 DIV AB ;divide
0006 F532 12 MOV LOW QUOTIENT,A ;save quotient
0008 85F033 13 MOV LOW REMAINDER,B;save remainder
000B 22 14 RET

15 END




BCD[h* p@;ﬁ;@ 5o

AC=1
49 0100 1001
+ 58 + 0101 1000
107 1010 0001
Pd10104\15¢/\+‘0 110 0110« [HAC=If
1001770110 ~—+L/ 0 0 0 0 0 1 11 o110
SR T e AT
BCDY I IR
AC=0
51 0101 0001
- 69 £ 1001 011 1 «— (6952HE)
82 1110 1000
[ﬂmowc/?l 010 1010<«—[NAC=0r
100177 [30110 11000 0010 80110

l'ﬁr'“:' =0 8 2 477‘—‘;;(?“?[@)




MCS-51 BCD%%%Z?F[ fT\J

T e CY AC OV
DA A A« FIERAIW A puP R RS i BCD B * -
|
BCD™ I3k

1 ex4.3-9.a51
2 DSEG AT 30H
0030 3 ADDEND: DS 1 ;addend
0031 4 AUGEND: DS 1 ;augend
0032 5 RESULT: DS 2 sresult

6 :single-precision BCD addition
7 CSEG AT 0000H
0000 E530 8 BCDADD: MOV A,LOW ADDEND ;get addend
0002 2531 9 ADD A, LOW AUGEND ;add them
0004 D4 10 DA A ;decimal adjust
0005 F532 11 MOV LOW RESULT.,A ;save result(lo)
0007 7400 12 MOV  A#00 sclear A
0009 3400 13 ADDC A#OOH  ;get carry
000B F533 14 MOV LOW RESULT+1,A;save result(hi)
000D 22 15 RET

16 END




MCS-51 {5 %53 [%;rp 4]

A

-~

CINE dest-byte,
#data8, disp8

CINE A.direct,disp8

dest-byte = A, Rn, @Ri

TR ghi= CY AC OV P

JZ  disp8 PC « PC +2; - - - -
If A =0 then PC « PC + disp8

INZ disp8 PC « PC +2;
If A !=0 then PC « PC + disp8

JC  disp8 PC « PC +2;
If C = 1 then PC « PC + disp8

INC disp8 PC « PC +2;

If C = 0 then PC < PC + disp8

PC < PC+3; *
If A != (direct) then PC « PC + disp8
If A < (direct) then C < 1 else C < 0
PC < PC +3; *
If dest-byte != #data8 then PC «— PC + disp8
If dest-byte < #data8 then C <— l else C <0

RS

1 ex4.4-1.a51
2 DSEG AT 30H
0030 3 SRCA: DS 8 ;source array

4 DSTA: DS 8 destination array

;block data move using one-byte-by-one-byte

5
6 stransfer
7

0038

0000 E530 8

0002 F538 9

0004 E531 10
0006 F539 11
001C E537 22
001E F53F 23
0020 22 24

25

CSEG AT 0000H

BLKMOV: MOV A,LOW SRCA ;transfer 1st byte
MOV LOW DSTA,A

MOV A, LOW SRCA+1;transfer 2nd byte
MOV LOW DSTA+1,A

MOV A,LOW SRCA+7;transfer 8th byte
MOV LOW DSTA+7,A
RET
END




?[JE'Ji[”_[E%‘I F[’*jﬁﬁ]rm?\f“ﬁ[ﬁ&%

1 ex4.4-2.a51
2 DSEG AT 30H
0008 3 LENTH EQU O8H ;bytes of array
0030 4 SRCA: DS 8 ;source array
0038 5 DSTA: DS 8 ;destination array
6 ;block data move with counter
7 CSEG AT 0000H
0000 7A08 8 BLKMOV: MOV R2#LENTH:;set count
0002 7830 9 MOV RO#LOW SRCA ;set source pointer
0004 7938 10 MOV RI1H#LOW DSTA ;set dest. pointer
0006 E6 11 MLOOP: MOV A,@RO ;transfer them
0007 F7 12 MOV @RILA
0008 08 13 INC RO  ;point to next
0009 09 14 INC RI  entry
000A 1A 15 DEC R2
000B BAOOF8 16 CINE R2,#0,MLOOQOP;repeat count times
000E 22 17 RET
18 END
|
HETERIBCD
1 ex4.4-3.a51
2 DSEG AT 30H
0004 3 COUNT EQU O04H ;repeat times
0030 4 ADDEND: DS 4 ;addend
0034 5 AUGEND: DS 4 augend/result
6 ;multi-precision BCD addition
7 CSEG AT 0000H
0000 7A04 8 MBCDADD: MOV R2#COUNT ;put count in CX
0002 7830 9 MOV RO4#LOW ADDEND ;point to addend
0004 7934 10 MOV RI14LOW AUGEND ;point to augend
0006 C3 11 CLR C ;clear carry flag
0007 E6 12 BEGIN: MOV A,@R0O ;add them
0008 37 13 ADDC A,@RI ;
0009 D4 14 DA A ;decimal adjust
000A F7 15 MOV @RI1,A ;save the result
000B 08 16 INC RO  ;point to the next item
000C 09 17 INC RI
000D 1A 18 DEC R2  irepeat count times
000E BAOOF6 19 CINE R2,#00,BEGIN
0011 22 20 RET

21 END




BB

1 exd.4-4.851
2 DSEG AT 30H
0030 3 SRCA: DS 8 ;source array
0038 4 DSTA: DS 8 destination array
5 :block data move with general exit
6 CSEG AT 0000H
0000 7830 7  BLKMOV: MOV RO#LOW SRCA ;set source pointer
0002 7938 8 MOV RI1#LOW DSTA ;set dest. pointer
0004 E6 9  MLOOP: MOV A,@RO ;transfer them
0005 B4FF02 10 CINE A#OFFH,SAVE ;end ?
0008 010F 11 AJMP DONE ;yes, done
000A F7 12 SAVE: MOV @RI,A ;save into destination
000B 08 13 INC RO  ;point to next
000C 09 14 INC R1  sentry
000D 0104 15 AIJMP MLOOP ;continue
000F 22 16 DONE: RET
17 END

MCS-5 12 5 53 I B PR 4

EiTh B CY AC OV
SIMP  disp8 PC « PC + 2; PC « PC + disp8 - - -
AJMP  addrll PC[10:0] < addrl11 - -
LIMP addrl6 PC « addr16 - -

JMP @A+DPTR PC < A + DPTR - -




25 35
-1 1 -1 1
24 34
-3 2 - 2
21 31
-5 3 -5 3
16 26
-7 4 -7 4
9 19
-9 5« sl -9 5 « FHEN
0 10
- 11
-1

BT

1 ex4.4-5.a51
2 DSEG AT 30H
0030 3 TESTNUM: DS 1 ;testnumber
0031 4 SQRT: DS 1 ;squareroot value
5 ;program to find the approximate square
6 ;root of a given number by successive
7 ;subtraction.
8 CSEG AT 0000H
0000 ES30 9  SQRT_FD: MOV A,LOW TESTNUM;get test number
0002 7801 10 MOV RO#01H ;start value
0004 7900 11 MOV RI1,#00H ;clear count
0006 C3 12 AGAIN: CLR C clear carry flag
0007 98 13 SUBB A,RO ;we have done it
0008 4005 14 JC DONE ;when A<RO
000A 09 15 INC RI :increase count
000B 08 16 INC RO ;get next odd number
000C 08 17 INC RO
000D 80F7 18 JMP AGAIN ;continue
000F 8931 19 DONE: MOV LOW SQRT,R1;save result
0011 22 20 RET

21 END
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¢

N

lflJ

QT

l

-

&

1

e e CY AC OV
DIJNZ Rn,disp8 PC«PC+2;Rn«<Rn-1; - - -
If Rn != 0 then PC « PC + disp8
DINZ direct,disp8 [PC <« PC + 2; (direct) < (direct) - 1; - - -
If (direct) != 0 then PC « PC + disp8
|
: - A
MCS-5 1544
1 ex4.4-6.a51
2 DSEG AT 30H
0008 3 LENTH EQU O08H ;bytes of array
0030 4  SRCA: DS & :source array
0038 S DSTA: DS 8 ;destination array
6 ;block data move with counter
7 CSEG AT 0000H
0000 7A08 8 BLKMOV: MOV R2#LENTH;set count
0002 7830 9 MOV  ROH#LOW SRCA ;set source pointer
0004 7938 10 MOV RIH#LOW DSTA ;set dest. pointer
0006 E6 11 MLOOP: MOV A,@RO ;transfer them
0007 F7 12 MOV @RI,A
0008 08 13 INC RO  ;point to next
0009 09 14 INC RI  entry
000A DAFA 15 DINZ R2,MLOOP;repeat count times
000C 22 16 RET
17 END
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1 sexd.4-7.a51
2 DSEG AT 30H
0008 3 LENTH EQU O08H ;bytes of array
0000 4 REGO SET OOH ;R0=00H
0030 5 KEY: DS 1 stest data
0031 6 INDEX: DS 1 ;data index
7 linear search using LOOPNE instruction
8 CSEG AT 0000H
0000 7908 9 MOV RI1#LENTH;set count
0002 90001F 10 MOV DPTR #TABLE-1;set table pointer
0005 75FOFF 11 MOV B##-1 ;assume not find
0008 A830 12 MOV RO,LOW KEY ;get test data
000A A3 13 MLOOP: INC DPTR ;point to next entry
000B 7400 14 MOV A#00H ;zero accumulator
000D 93 15 MOVC A,@A+DPTR

MCS-5 1% 4514

000E B50009 16 CINE A,REGONEXTLP;search the table
0011 7407 17 FOUND: MOV AM#LENTH-1;if found then
0013 C3 18 CLR C ;evalute the index

0014 99 19 SUBB ARl  ;and return

0015 FSFO 20 MOV B,A selse set index=-1

0017 02001C 21 JMP RETURN ;found

001A DO9EE 22 NEXTLP: DINZ RI,MLOOP ;not found yet

001C 85F031 23 RETURN: MOV LOW INDEX,B;save index
001F 22 24 RET
0020 12232467 25 TABLE: DB 12H,23H,24H,67H ;data table
0024 76982345 26 DB 76H,98H,23H,45H

27 END




