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-

   

: < > < >

:( ):=( )+2

(SP):=(SP)+1

((SP)):=(PC[7-0])

(SP):=(SP)+1

((SP)):=(PC[l5-8l)

(PC[10-0]):=A10A9A8 II A7A6A5A4A3A2A1A0, 

II

;(SP)=07H

(PC)=028DH

;(SP)=09H, (PC)=0345H, 

ADD -

-
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,

-

1)

2) -

3)

4)

-7

1 <00101 rrr> -111

: (A):=(A)+(Rn), n=0-7

:

;( )= , (R6)=AAH

ADD A,R6 ;(A)=6DH, (R6)=AAH

;(AC)=0, (C)=1, (OV)=1

2)   ADD A,@Ri

1 <0010011i>, i=0,1

:(A):=(A)+((Ri)), 1=0,1
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[

ADD A,@R1  , 

; (C)=0, ( )=1, (OV)=0

3). : ADD A,<direct>

: 2 <00100101> <direct addres>,

:1

:(A):=(A)+(direct)

C:=X,OV:=X,AC:=X, =(0 1)

:

;(A)=77H, ( [90])=FFH

ADD A.90H ;(A)=76H, ( [90])=FFH,  

;(C)=1, (OV)=0, (AC)=1

4). : ADD A,<#data>

<00100100> <#data>

:1

: ;(A)=09H

ADD A,#0D3H  ;(A)=DCH,  

;(C)=0, (OV)=0, AC)=0

-

-
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V

-

1)

2) -

3)

4)

1) ADDC -7

: 1 <00111 rrr>, rrr=000-lll

:

(C):=X, (AC):=X, (OV

: ;(A)=B2H, (R3)=99, ;(C)=1

ADDC A.R3;(A)=4CH, (R3)=99. 

;(C)=1, (AC)=0, (OV)=1

2). : ADDCA,@Ri ; i=0,l  

: 1 <0011011 i>, i=0,l

: 1

: (A):=(A)+(C)+((Ri))

(C):=X, (AC):=X, (OV):=X, =(0 1)

;(A)=D5H, (R0)=3AH, 

ADDC A,@R0;(A)=F0H,( [ ]=1 ),

;(C)=0, (AC)=1, (OV)=0
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3). : ADDC A,<direct>

: 2 < 00110101> <direct addres>

: 1

: (A):=(A)+(C)+(direct)

  

ADDC A,80H ;(A)=F1H,(C)=0,(AC)=1,(OV)=0

4). : ADDC A,#data

: 2 <0 0 1 1 0 1 0 0> <#data>

:1

: (A):=(A)+(C)+(direct)

( ):= , ( ):= , (OV):=X, =(0 1)

  

ADDC A,#55H ;( )= , (0=0, ( )=0, (OV)=1

  AJMP

2 < > < >

: ( [15-0]):=( [15-01)+2, 

(PC[10-0]):=<addrll>

;(PC)=028FH



74

AJMP

- -

-

-

-

1)

2)

3) -

4)

-

5)

6) -

1). :  ANL A,Rn ; n=0-7

01011 rrr>,     rrr=000-lll

:;(A)=FEH, (R2)=C5H

ANL A,R2;(A)=C4H, ,(R2)=C5H

2) : ANL A,<direct>

: 2 <01010101> <direct address>

:1

: (A):=(A) AND (direct)

:;(A)=A3H, (PSW)=86H

ANL A,PSW;(A)=82H, (PSW)=86H

3). : ANL A,@Ri ; i=0,l
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:1 <0101011 i >, i=0,1

:1

:(A):=(A) AND ((Ri))

:   ;(A)=0BCH, ( [35])=47 , (R0)=35H

ANL A,@R0  ;(A)=04H, ( [35])=47H

4). : ANL   A.#data

: 2 <01010100 > <#data>

:1

:(A):=(A) AND #data

:   ;( )=36

ANL A,#0DDH  ;(A)=14H

5). : ANL <direct>,A  

: 2 <0 1 0 1 0 0 1 0> <direct address>

:1   

:(direct):=(direct) AND (A)

: ;(A)=55H, (P2)=AAH

ANL P2,A  ;(P2)=00H, (A)=55H

6). : ANL <direct>,#data  

: 3 <0 1 0 1 0 0 1 1> <direct address> <#data8>

:2 :(direct):=(direct) AND #data

:   ;(P1)=FFH

ANL P1,#73H ;(P1)=73H

-

-

-
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-

-

-

1). : ANL C,<bit>

: <1 0 0 0 0 0 1 0> <bit address>

:(C):=(C) AND (bit)

;(C)=1, Pl[0]=0

ANL   C,P1.0 ;(C)=0, Pl[0] =0

2). : ANL C,</bit>

: 2 <1 0 1 1 0 0 0 0> < bit address>

ANL

1
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- -

1)

2)

- - -

3)

4) -

1) :  CJNE A,<direct>,< >

: 3 <10110101>  <direct address>  < 18>

0

CJNE A,P2,MT3  

CLR 0

2). : CJNE A,#data,< >

: 3 <10110100> <#data > < 18>

:     ;(A)=FCH, ( )=1  
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CJNE A,#0BFH,MT4

MT4:   INCA   ;(A)=FDH, C=0,  

;( ):=( )+3+( 18)

3). : CJNE Rn,#data,< > ; n=0-7

: 3 <10111rrr> <#data >   < 18>

: 2   

: ( )

    

CJNE R7,#81,MT5

MT5: NOP  ;(R7)=80 , ( )=1  

;(PC):=(PC)+3+(rel8)

4). : CJNE @Ri,#data, < >; i=0,1

: 3 <1011011i> <#data > < 18>

:2

:(PC):=(PC)+3, 

#data8>((Ri)), (PC)+<rel8>,C:=1

   

CJNE @R0,#29H,MT6

MT6: DEC R0 ;( [41])=57H, (C)=0,  

;(PC):=(PC)+3+(rel8)

  CLR A

1 <11100100>
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:   ; (A)=6DH, (C)=0, (AC)=1

CLR A  ; (A)=00H, (C)=0, (AC)=1

CLR <bit>

-

  CLR C

1 <11000011>

  

CLR C

CLR <bit>

: 2 <11000010> <bit address>

  ; (P1)=5EH (01011110B)

CLR P1.3 ; (P1)=56H (01010110B)

  CPL A

1 <11110100>
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;

CPL

CPL <bit>

2 <10110010> <bit address>

CPL   P1. 1

CPL P1.3 ;(P1)=33H (00110011 )

2).   CPL

1 <10110011>

CPL

A

-

-



81

-

- 0

-

-

-

A

1   <11010100>

  - - -0]+6

- - -4]+6

)   ;( )=56 , (R3)=67H, (C)=1  

ADDC A,R3

DA A   ;(A)=24H, (R3)=67H, (C)=1  

)  ;(A)=30H, (C)=0

ADD A, #99H
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DA A;(A)=29, (C)=1

. DA A

-

1)

2)

3)

4) -

DEC A

  1 <00010100>

-1

;

DEC   

DEC n=0-7

1 <00011 rrr > -111

-l

DEC @R1

DEC Rl

DEC @R1 ;(R1)=7EH, ;(03 [7F])=3FH. (03 (7F])=FFH

3). : DEC <direct>
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: <00010101> <direct address>

:1

:(direct):=(direct)-l

:  ;(SCON)=A0H, (0=1, (AC)=1

DEC SCON  ;(SCON)=9FH, (0=1. (AC)=1

4). : DEC @Ri ; i=0,1

: 1 <000101 1 i >

: 1   

: ((Ri)):=((Ri)-l)

: ;(R1)=7FH, 

DEC Rl

DEC @R1  

-

-

  DIV

1 <100001 00 >

-8], 

-0]
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10

B

V

-

1)

2)

1) DJNZ -7

2 <11011 rrr > <rel8 >, -111

: ( ):=( )+2, (Rn):=(Rn)-l, 

((Rn Rn)<0), (PC):=(PC)+<rel8>

  ;(R2)=08H, (P1)=0FFH (11111111B)  

LAB4:   CPL PI.7

DJNZ   R2.LAB4 ;(R2)={07-00}

PI.7
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2).  

2)   DJNZ <direct>,

:  3 <11010101> <direct address> <rel8 >

2   

(direct):=(direct)-l,

(PC):=(PC)+<rel8>

]

DJNZ 40H, LAB1  ;( [40]) =00   

DJNZ 50H, LAB2   ;( [50]) =7FH

DJNZ 60H, LAB3  

LAB1:  CLR

LAB2:  DEC R1

LAB2

DJNZ

INC

-

0FFH

1)

2)

3)

4) -

1). INC   

  1 <000001 00 >
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;(A)=1FH, (AC)=0

INC   

2). INC Rn ; n=0-7

1 <11011 rrr >  , rrr=000-lll  

  

Rn):=(Rn)+l  

;(R4)=FFH, (C)=0, (AC)=0

INC R4  ;(R4)=00H. (C)=0, (AC)=0

3).   INC <direct>

2 <00000101> <direct address>

  

  

;( [43H])=22

INC 43H  ;( [43H])=23

4). : INC @Ri ; i=0,l

: 1 <0000011 i >, i=0,l

:1   

:((Ri)):=((Ri))+l  

: ;(R1)=41H, ( [41H])=4F , (AC)=0

INC @R1  ;(R1)=41H, H

INC -

INC DPTR

I 16- (DPTR).
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16

(DPL) FFH

DPH).

INC DPTR

1 <10100011 >

  

:(DPTR):=(DPTR)+1

: ;(DPH)=12H, (DPL)=0FEH

INC DPTR

INC DPTR

INC DPTR  ;(DPH)=13H, (DPL)=01H

JB <bit>,<rel8>

(rel8)

3.

JB (bit

: 3 <00100000> <bit address> <rel8 >

2   

(PC):=(PC)+3, 

(bit)=l,

   

JB ACC.2,LAB5

LAB5  

LAB5: INC A
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JBC <bit>,

I

JBC

(rel8)

-

  JBC (bit

: 3 <00010000> <bit address> <rel8 >

2   

(bit)=l, (bit):=0, (PC):=(PC)+<rel8>

  6 (0111

JBC ACC.3,LAB6  ; LAB6

; = 0

JBC ACC.2,LAB7  ; (A)=72H (0111

; LAB7.

, 

JC

    

I

(re18)

2.
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JC

2 <01000000> <rel8 >

  

(C)=1,

JC LAB8   LAB8  

CPL    ;

LAB8: JC LAB9   LAB9,

LAB9:  N

JMP @A+DPTR

8- -

16- (DPTR) -

16-

2,

JMP @A+DPTR

1 <01110011>

PC):=(A)l7-0]+(DPTR)[15-0]

  DPTR)=0329H

JMP @A+DPTR  ;(PC)=03AFH, (A)=86H, (DPTR)=0329H

JNB (bit
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3.

JNB (bit

: 3 <00110000>    <bit address> < 18>

  

(bit)=0,

1)=0

(0101

JNB P1.3,LAB10  LAB10  

JNB ACC.3,LAB11 LAB11

LAB11:  INC

JNC

2.

JNC

<01010000> <rel8 >

( =0,
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JNC LAB12  LAB12 CPL

LAB12: JNC LAB13  LAB13

JNZ

-

I

(PC)

2.

JNZ

<01110000> <rel8 >

  

0

JNC LAB14 LAB14  

INC A

LAB14: JNZ LAB15 LAB15

LAB15:  NOP

JZ

2.

JZ
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<01100000> <rel8 >

2   

= 0

JZ LAB16 LAB14  

DEC A

JZ   LAB17 LAB17  

LAB17:  CLR

LCALL

LCALL (PC)

3 16-

(SP) 2.

LCALL. 

64

LCALL    

: 3     <00010010>  <A A8>  <A7 A0>

2   

  

(SP):=(SP)+1 ((SP)):=(PC[7-0l) (SP):=(SP)+1 ((SP)):=(PC[15-8l)

(PC):=<adddr[15-0]>

(SP)=07H, 

; PRN

; LCALL

LCALL PRN  ; (SP)=09H, 
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;

LJ P <addrl6>

(PC)

64

LJMP

: 3 <00010010>  <A A8>  <A7 A0>

2

(PC):=<addr(15-0]>

MOV - -

-

. 

MOV 15

- -

1). MOV A,Rn ;    n=0-7  

: <11101 rrr>,  rrr=000-lll

:1   

:(A):=(Rn)  

;(A)=0FAH, (R4)=93H

OV A,R4  ;(A)=93H, (R4)=93H

2). :  MOV A,<direct>

: 2    <11100101> <direct address>

:1   

: (A):=(direct)

:   ;(A)=93H, ( [40])=10 , (R0)=40H
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MOV A,40H ;(A)=10H, (R0)=40H

3). :  MOV A,@Ri ; i=0,l

<1110011 i >

:1   

: (A):=((Ri))  

  ;(A)=10H, (R0)=41H,

MOV A,@R0 ;(A)=0CAH, (R0)=41H, ( [41])=0CAH

4). :  MOV A,#data

: <01110100>  <#data >

:1

: (A):=<#data8>

  ;(A)=0C9H (11001001B)

MOV A,#37H  ;(A)=37H (00110111B)

5). : MOV Rn,A ; n=0-7

:  <11111rrr>, rrr=000-lll  

:1   

:(Rn):=(A)  

:   R0)=42H

MOV R0,A  ;(A)=38H,(R0)=38H

6). :  MOV Rn,<direct> ; n=0-7  

: 2 <1 0 1 0 1 rrr> <direct address>, rrr=000-lll

:2   

:(Rn):=(direct)  

:   ;(R0)=39H, (P2)=0F2H

MOV R0,P2 ;(R0)=0F2H 7)

7).   MOV  Rn,#data ; n=0-7

  2 <1 1 1 1 1 rrr > <#data8>, rrr=000-lll

  

:(Rn):=<#data8>  
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:   ;(R0)=0F5H

MOV R0,#49H  ;(R0)=49H

8). :   MOV <direct>,A

2 <1 1 1 1 0 1 0 1> <direct address>

:1   

direct):=(A)  

  ;(P0)=0FFH,(A)=4BH

MOV P0,A  

9). :  MOV <direct>,Rn ; n=0-7  

<1 0 0 0 1 rrr> <direct address> , rrr=000-lll

(direct):=(Rn)

  ;(PSW)=0C2H, (R7)=57H

MOV PSW,R7  ;(PSW)=57H, (R7)=57H

10).   MOV <direct>,<direct>

<1 0 0 0 0 1 0 1> < direct address>  < direct

address>

:2   

direct):=(direct)  

  33 148])=0DEH

MOV 48H,45H  33 33

11).    MOV    <direct>,@Ri ; i=0,l

:  2    <1 0 0 0 0 1 1 i > <direct address>

(direct):=((Ri))

   ;(R1)=49H, 

MOV 51H,@R1 3 3

12). :   MOV <direct>,#data  

: 3 <0 1 1 1 0 1 0 1> < direct address> <#data8 >
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:2   

direct):=<#data8>

   F

MOV 5FH,#07H F])=

13).   MOV @Ri,A, i=0,1

<1 1 1 1 0 1 1 1 >, i =0,1

  

Ri)):=(A)  

  ;(R1)=48H, (A)=0BDH  

MOV @R1,A ;

14).   MOV @Ri,<direct> ; i=0,l

<1 0 1 0 0 1 1 1> <direct address >

  

Ri)):=(direct)  

  ;(R0)=51H

( 0)=0 MOV @R0,P0  ;( [51H])=0

15).    MOV @Ri,#data ; i=0,1

2   <0 1 1 1 0 1 1 i > <#data8>

((Ri)):=<#data8>

  H R1)=7EH

MOV @R1, #0A9H (R

MOV

1).   MOV C,<bit>



97

  2 <1 0 1 0 0 0 1 0> <bit address>

:1   

: (C):=(bit)  

:   ;(C)=0, (P3)=0D5H (11010101B)  

MOV C,P3.0  ;C:=1

MOV C,P3.3  ;C:=0  

MOV C,P3.7  ;C:=1

2).   MOV <bit>,C

2 <1 0 0 1 0 0 1 0> <bit address>  

  

bit):=(C)  

  ;(C )=1,(P0)=20H (00100000B)

MOV

MOV P0.2,C

MOV P0.3,C  ;(C )=1,(P0)=2EH (00101110B)

MOV DPTR,#datal6

16-

DPTR 16-

(DPH),

(DPL).

16 . 

  MOV DPTR,#<datal6>  

<1 0 0 1 0 0 0 0 > <#data[l5-8]> <#data[7-0]>

(DPTR):=#data[15-0], 

DPH:=#data115-8], DPL:=#data[7-0]

   ;(DPTR)=01FDH
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MOV   DPTR,#1234H ;(DPTR)=1234H, ;(DPH)=12H, (DPL)=34H

MOVC A,@A+(<R16>)

<R16> 16-

8-

16- 16-

1) DPTR;

2) PC.

PC, 

  

16-

1).   MOVC A,@A+DPTR

<1 0 0 1 0 0 1 1>

(A):=((A)+(DPTR))

  (DPTR)=1020H,  

;( [103 ])=48 ,  

MOVC   A,@A+DPTR  ;(A)=48H, (DPTR)=1020H

2).   MOVC

  <1 0 0 0 0 0 1 1>

  

C))  

   ;(A)=0FAH, )=0289 ,   

MOVC
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V >,<

-

16-

R0 R1

8-

-

, 256

MOVX. 

MOVX

DPTR 16-

(DPH), 8 (DPL)

-

1).   MOVX A,@Ri ; i=0,1

1   < 1 1 1 1 0 0 0 1 i>

  

Ri))  

  (R0)=83H, 

;

; 0B

MOVX   A,@R0  ; (A)=0B6H, (R0)=83H

2).   MOVX A, @DPTR

1   <1 1 1 0 0 0 0 0>

:2   
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(A):=((DPTR))  

  ;(A)=5CH,(DPTR)=1ABEH,  

MOVX A,@DPTR  DPTR)=1ABEH  

3).   MOVX @Ri,A ; i=0,1

1   <1 1 1 1 0 0 1 i>

2   

: ((Ri)):=(A)

  ;(A)=95H, (R1)=0FDH, 

;

; 0FDH 00H

MOVX @Ri,A ;(A)=95H , (R1)=0FDH, 

; 0FDH

4).   MOVX @DPTR,A

1   <1 1 1 1 0 0 0 0>

((DPTR)) := (A)

:   ;(A)=97H, (DPTR)=1FFFH, 

;1FFFH 00H

MOVX @DPTR,A ;(A)=97H , 

;1FFFH

MUL

8-

16-
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0FFH(25510),

(OV),

  MUL   

1   <1 0 1 0 0 1 0 0>

4

A)[7-

(B)[15-

: a)  ;(A)=50H (50H=8010), (C)=1, 

;(B)=0A0H (0A0H=16010), (OV)=0

MUL   ;(A)=00H, (B)=32H, ( )=0, (OV)=1

b)  ;(A)=24H, (OV)=1, (B)=06H, (C)=1

MUL    ;(A)=0D8H, (B)=00H, (OV)=0, (C)=0

NOP

(PC).

   NOP

1 <0 0 0 0 0 0 0 0>

1   

  

3

CLR P1.6     

NOP

NOP  

NOP
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SETB P1.6   

  ORL

- -

-

1)

2)

3) -

4)

-

5)

6)

1).    ORL A,Rn ; n =0-7  

  <0 1 0 0 0 1 rrr> , rrr = 000-l l l  

: = OR (Rn), OR

:   ; ( )=15 , (R5)=6CH  

ORL A,R5   ;(A)=7DH, (R5)=6CH

2).   ORL A,<direct>

2    < 0 1 0 0 0 1 0 1 >  <direct address>

(A):=(A) OR (direct)

  ;(A)=84H, (PSW)=0C2H

ORL A,PSW   ;(A)=0C6H, (PSW)=0C2H

3). :  ORL A,@Ri ; i=0,l

:   <0 1 0 0 0 1 1 i>

: 1
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(A):=(A) OR ((RD)

  ;(A)=52H, (R0)=6DH, [6DH])=49H  

ORL A,@R0   ;(A)=5BH, DH])=49H

4).   ORL A,#<data>

2   <0 1 0 0 0 1 0 0 >  <#data8>

(A):=(A) OR #<data>

  ;(A)=0F0H

ORL A,#0AH  ;(A)=0FAH

5).   ORL (direct),A

2 <0 1 0 0 0 0 1 0 > <direct address>

(direct):=(direct) OR (A)

  ;(A)=34H, (IP)=23H

ORL IP,A   ;(IP)=37H, (A)=34H

6).   ORL (direct),#<data>

3 <0 1 0 0 0 0 1 1 > <direct address> <#data8>

(direct):=(direct) OR #<data>

  ;(P1)=00H

ORL P1,#0C4H  ;(P1)=11000100 (0C4H)

.

ORL

-

I
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1).    ORL C,<bit>

<0 1 1 1 0 0 1 0 > <bit address>

2   

(bit)  

  

ORL

2).    ORL C,/<bit>  

<1 0 1 0 0 0 0 0 >  <bit address >

(C):=(C) OR /(bit)

  ;(C)=0, 

ORL C,/2A  ;(C)=1,

POP <direct>

, 

-

  POP <direct>

: 2 <1 1 0 1 0 0 0 0 > <direct address>  

:2   

:(direct):=((SP)), (SP):=(SP) 1

  ;(SP)=32H, (DPH)=01 , (DPL)=0ABH, 

, 
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POP   DPH

POP   DPL   ;(SP)=30H, (DPH)=12H, (DPL)=56H, 

;(SP)=20H, 

PUSH <direct>

, 

   PUSH <direct>

   <1 1 0 0 0 0 0 0 > <direct address>

  

: (SP):=(SP)+1, ((SP)):=(direct)

:   ;(SP)=09H, (DPTR)=1279H

PUSH DPL

PUSH   DPH   ; (SP)=0BH, (DPTR)=1279H

; ])=79H [0

RET

2.

ACALL LCALL. 

   RET

1   <0 0 1 0 0 0 1 0>
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(PC)[15-8]:= ((SP)), (SP):=(SP)-1, (PC)[7-0]:= ((SP)), (SP):=(SP)-

1

; (SP)=0DH, D ])=02H  

RET  ; (SP)=0BH, (PC)=0293H

RETI

-

(PSW)

RETI

   RETI

  <0 0 1 1 0 0 1 0>

(PC)[15-8]:=((SP)), (SP):=(SP)-1,

(PC)(7-0]:=((SP)), (SP):=(SP)-1

; (SP)=0BH, [ H H

; -

RETI  ; (SP)=09H, (PC)=032AH

RL A

7 0.

  RL A
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1   <0 0 1 0 0 0 1 1>

(A[N+1]):=(A[N]), N=0-6

(A[0]):=(A[7])

  ; (A)=0D5H (11010101B), (C)=0

RL A   ; (A)=0ABH (10101011B), (C)=0

RLC A

-

0 -

7

  RLC A

  <0 0 1 1 0 0 1 1>

(A[N+1]):=(A[N]), N=0-6

(

  ; (C)=1  

RLC A  ; (A)=0ADH (10101101B), (C)=0

RR A

0

   RR A

  < 0 0 0 0 0 0 1 1>

1

(A[N]) =(A[N+1]), N=0-6
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(A[7]):=(A[0])

  (A)=0D6H (11010110B), (C)=l  

RR  A  ; (A)=6BH (01101011B), (C)=1

RRC A

0

   RRC A

  <0 0 0 1 0 0 1 1>

(A[N]):=(A[N+lj), N=0-6

(

;   C)=0

RRC A ; (A)=4AH (01001010B), (C)=1

  SETB

1

1)

2)

1)     SETB

    <1 1 0 1 0 0 1 1>  

(C):=1  

  ; (C)=0

SETB   ;

2)    SETB (bit)
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< 1 1 .0 1 0 0 1 0>  < bit address>

  

(bit):=l  

; (P2)=38H

SETB P2.0

SETB P2.7 ; 0 (101

SJMP    

128

   SJMP

<1 0 0 0 0 0 0 0 >  

  

  ;

;

SJMP MET1  ; ( )=039 , (rel8)=80H=-128 10

SJMP MET2  ;

;

; (rel8)=7DH=+125 10

SUBB A
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7

3

(OV)

6.

(OV)

-

1)

2)

3) -

4)

1) SUBB A,Rn; n=0-7  

1 <1 0 0 1 1 rrr>, -111 1

(A):=(A)-(C)-(Rn);

(OV):=X,

  ; (R2)=54H, (C)=1

SUBB A,R2  ; (A)=74H, (R2)=54H, (0=0, 

; (AC)=0, (OV)=1

2) :   SUBB A,<direct>

: 2   <1 0 0 1 0 1 0 1> < direct address>  

: 1
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(A):=(A)-(0-(direct);

(C):=X, (AC):=X, (OV):=X,

  ; C) =0

SUBB   ; C)=0, 

; (OV)=1

3) SUBB A,@Ri; i=0,l

1 < 1 0 0 1 0 1 1 1>

1

(A):=(A)-(C)-((Ri));

(C):=X, (AC):=X, (OV):=X,

  ; (A)=49H, (C)=1, (R0)=33H, 

; ])=6

SUBB A,@R0 ; (A)=E0H, (C)=1, (AC)=0, (OV)=0

4)   SUBB A,#data

2 < 1 0 0 1 0 1 0 0> < #data8>

1

(A):=(A)-(C)-(#data8);

(C):=X, (AC):=X, (OV):=X, X=(0

  ; (A)=0BEH, (C)=0

SUBB A,#3FH ; (A)=7FH, (C)=0,(AC)=1, (OV)=1

  SWAP A

SWAP A

1 1 0 0 0 1 0 0
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1

- -4]), - -0])

  ; (A)=0D7H (il010111B)

SWAP A  ; (A)=7DH (01111101B)

  A

-

1)

2)

3) -

1) A,Rn; n=0-7  

1   <1 1 0 0 1 rrr> , rrr=000-lll

(A):=(Rn), (Rn):=(A)  

  ;  , (R4)=15H

A,R4  ; (A)=15H, (R4)=3CH

2)   XCH A,<direct>

2   <1 1 0 0 0 1 0 1> < direct address>

1

(A):=(direct), (direct):=(A)  

  ; (A)=0FEH, (P3)=0DAH

,   ; (A)=0DAH, (P3)=0FEH

3)    A,@Ri , i=0,l

1   <1 1 0 0 0 1 1 i>

1

(A):=((Ri)), ((Ri)):=(A)

  ; (R1)=39H,   
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A,@R1 ; ])=

XCHD A,@Ri

3 0) 3 0)

, 

7 4)

  XCHD A,@Ri; i=0,1

<1 1 0 1 0 1 1 i>

(A(3-0]):=((Ri[3-0])),

((Ri[3-0])):=(A[3-0])

  ; (R0)=55H, (A)=89H,   

XCHD   A,@R0 ; (A)=82H, ( [55 ])=0A9H

XRL

-

-

1)

2)

3) -

4)

-

5)
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6)

1) XRL   A,Rn; n=0-7  

< 0 1 1 0 1 rrr >, rrr=000-111 1

XOR (Rn)  

  ; (R6)=0AAH  

XRL A,R6  ; (A)=69H, (R6)=0AAH

: XRL A,<direct>  

: 2 < 0 1 1 0 0 1 0 1> < direct address>  

: 1

(A):=(A) XOR (direct)  

  ; (A)=0FH, (P1)=0A6H  

XRL   A,PI  ; (A)=A9H, (P1)=0A6H

3) XRL A,@Ri; i=0,l

<0 1 1 0 0 1 1 1>

1

(A):=(A) XOR ((Ri))

  ; (A)=55H,R1=77H, ])=5AH XRL A,@R1

; (A)=0FH, ])=5AH

4)    XRL A,#data  

   <0 1 1 0 0 1 0 0> <#data8>  

1

(A):=(A) XOR <data>

:  ; (A)=0C3H

XRL   A,#0F5H ; (A)=36H

5) : XRL   <direct>,A

: 2 < 0 1 1 0 0 0 1 0 >  <direct address>  

: 1

(direct):=(direct) XOR (A)

  ; (A)=31H, (P1)=82H  
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XRL   PI,A  ; (A)=31H, (P1)=0B3H

6) XRL   <direct>,#data

7)   < 0 1 1 0 0 0 1 1> <direct address> <#data8>  

2

(direct):=(direct) XOR #data

  ; (IP)=65H  

XRL IP,#65H ; (IP)=00H

. 
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6. 8XC51FA, FB, FC

8XC51FX

3 5

MCS-51 (programmable counter array)

-

-

8XC51FX

6.1

6.1 -
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1FA,FB,FC

6.1. 

16- - 16-

- -

- -

CH-CL, 

H/CCAPxL. -

CMOD

CCON -

CMOD

CIDL WDTE --- --- --- CPS1 CPS0 ECF
CCON

CF CR --- CCF4 CCF3 CCF2 CCF1 CCF0

CMOD

CIDL CMOD.7  

Idle: CIDL=1

CIDL=0 -

Idle

WDTE CMOD.6  
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4: WDTE=1

WDTE=0

--- CMOD.5

--- CMOD.4

--- CMOD.3

SPS1 CMOD.2     

SPS0 CMOD.1   

ECF CMOD.0   

     ECF=1. CF

     ECF=0, 

CCON

CF CCON.7   -

     

     ECF CMOD

CR CCON.6   - CR=1

     ,  CR=0

---  CCON.5  

C F4  CCON.4  

C F3  CCON.3  

C F2  CCON.2  

  CCON.1  

  CCON.0  

6.6.

--- CAPNx TOGx PWMx ECCFx

---    

EOMx   
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CAPPx   

CAPNx   CAPNx=1

MATx   -

CCFx

TOGx   TOGx=1 -

PWMx   -

PWMx=1

ECCFx   CCFx

CCON ECCFx=1

. 

1 -

  

CEX4 P1.7  4.

CEX3 P1.6  3. -

CEX2 P1.5  2. -

CEX1 P1.4  1. -

CEX0 P1.3  0. -
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- Fosc/12. S5P2

Fosc=16 -

750

- Fosc/4. S1P2, S3P2 S5P2

- 0. CL S5P2

0

- P1.2/ECI. 

ECI S1P2, S3P2 S5P2 ECI

CL

ECI Fosc/8. 

(CR CCON)

- -

CIDL CMOD. -

CL. 

CR)

6.3. -

CCAPxH/CCAPxL, 16-

(capture)

(comparison).
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- 16- -

- 16- 16- -

4), 8-

-

6.1. 

- -

-

CR CCON. -

-

CCFx CCON

CCAPxL. 

6.1

--- CAPNx MATx TOGx PWMx ECCFx

-

1 0 0 0 0 X
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-

0 1 0 0 0 X

- 1 1 0 0 0 X

16- 1 0 0 1 0 0 X

1 0 0 1 1 0 X

- 1 0 0 0 0 1 0

1 0 0 1 X 0 X

0 0 0 0 0 0 0

6.4.

-

-

CCAPxH/CCAPxL CCFx

CCON. 

-
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(Fosc/4).

-

- -

-

- -

-

-

-

CCAPxH/CCAPxL

CCFx CCON. 

CCAPxH/CCAPxL

CCAPxL, 

(HSO)

-

CCAPxH/CCAPxL

CCFx. 
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- CCAP4H/CCAP4L

- -

- WDTE

-

6.6).

8-

- (CL)

CCAPxL. CL<CCAPxL, 

- >

  

CCAPxL

CCAPxL

CCAPxL=0

100%, CCAPxL=225 0,4%.
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-

TL2

RCAP2H RCAP2L

CON MOD. 

6.7.

8051. 

1, 2 3.

FE. 

SM0 SCON.7. 

SCON.7 PCON

SMOD0

SMOD0=0, SCON.7 SM0;

SMOD0=1, SCON.7

FE. FE
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-

SADDR, 

SADEN. 

. 

1 2

SADDR 11110001

SADEN 11111010

SADDR 11110011

SADEN 11111001

1 0

2, 2 1 2.

11110001 11110101. 

6.8.

8XC51FX

IE, IP, IPH :

IE

EA EC ET2 ES ET1 EX1 ET0 EX0

  

EA  IE.7   

     

EC  IE.6   
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ET2  IE.5   

     

ES  IE.4   

     ES=0

ET1  IE.3   

     

EX1  IE.2   

     EX0=0

ET0  IE.1   

     

EX0  IE.0   

     EX0=0

IP

--- T2 S T1 X1 T0 X0

  

---  I .7   

C  I .6   

T2  I .5   

S  I .4   

     

T1  I .3   

X1  I .2   INT1#

T0  I .1   

X0  I .0   INT0#

IP :

--- T2 S T1 X1 T X
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---  I .7   

C   I .6   

T2   I .5   

S   I .4   

     

T1   I .3   

X1   I .2   INT0#

T0   I .1   

X   I .0   INT1#

IP, IPH. 

00 0-

11 4-

-

. 

8XC51FX

     

INT0#   

0

INT1#

1

  

2, TF2

2,    
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ADUC812

7.1. ADuC 812

-

- 8- -

-

-

- 12-

-

- 640

-

- 256

-

8051

-

- 16- -

- 32 -

-

- 9
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-

-

-

- 2-

- (WDT)

-

- I 1451.2)

-

-

-

D 12-

12- 8-

8051) U). U

FLAS 640

(R

U

- - 32

- I S I

U R
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U

3

ADuC812

(-

52- QF).

-

ADuC812 7.1. 

7.1 - ADuC812

7.1

(MCLCIN) 16 \ (DAC)
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(AGND)

R1=10

+/-10%, 

Vref=2,5 LSB (Least Significant

Bit) . 

7.1

Vdd =
5 3

1 2 3 4 5

3 4

  
12 12

LSB

LSB

LSB

LSB

Fsampl

Fsampl

Fsampl

Fsampl

5,6

1

1,5

1

1,5

LSB
LSB
LSB

LSB
LSB

LSB
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Vdd =

5 3

1 2 3 4 5

-

% Vref

% Vref

SNR)6 70

-78

-78

70

-78

-78

Fin=10 ,

Fsampl

0-Vref

20

0-Vref

20
9

0 600

- 3,0

600

- 3,0 0
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7.1

Vdd=

10

12 12

LSB

LSB

12

Isink

0-Vref

0-Vdd

10

100

0,5

50

0-Vref

0-Vdd

10

100

0,5

50

. 

2.3/

Vdd

150

2.4/

2.55

2.5

40

2.5

40 . 
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Vdd =

5 3

1 2 3 4 5

(FLASH)11,12

10000

50000

10

50000

64 64

%

  
%

  
0,

1,2, 3)

1-0
1,2,3)

2.4

-80
-40
-700
-400
10

-40

-400
10

Vdd  
Vin Vdd
Vin =Vdd
Vin =Vdd

Vin =450   
Vin =2
Vin
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Vdd=

Voh)

(\ l) L S N, 0, 2,

2.4

4.0

0.4
0.2
0.4
0.2

10

2.6

0.2
0.2

10

Vdd
Isrc
Vdd
Isrc

Isink =1.6
Isink

Isink
Isink

13,14,15

16

17

42
32
26
8
25
18
15
7
50
5

16

12
3

17
6
2
50
5

MCLKIN
MCLKIN
MCLKIN=12
MCLKIN=1
MCLKIN
MCLKIN
MCLKIN=12
MCLKIN=1

:

1.

2. -

3. CU

4.

- -

5. Vdd

6.



142

7.

Du

8. (SNR)

9.

10.

48 4095, 0 Vref;

48 3995, 0 Vdd;

11. FLASH JEDEC

JEDEC

12.

      

    

     

   

13. (Idd) MCLKIN

Vdd   Idd

Vdd   Idd

(Vdd     Idd - 6

(Vdd     Idd -

LKIN Idd
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14. Idd

AduC812

15. Idd

. 

16.

17. DVdd, XTAL1

DVdd. 

ical)

http://www.analog.com

= +25

AVDD DVdd   

AGND DGND   

DVdd DGND, Avdd AGND   -

DGND   - DVdd+0.3

DGND   - DVdd+

Vref AGND   - Avdd

AGND    - Avdd   

- C   

    -

     C

   C/B   



144

SD).

  

Du 7.2. 

7.3

. 

7.2. -

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Avdd
AGND
Cref
Vref
DAC0

RESET

P3.1/TxD
P3.2/INT0/
P . /INT1//MIS0
DVdd
DGND
P3.4/T0
P3.5/T1/ NVST/

SCLOCK

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

SDATA/MOSI

XTAL1 (in)
(out)

DVdd
DGND

P2.

PSEN/
ALE
P0.0/ D0
P0.1/ D1
P0.2/ D2
P0. / D
DGND
DVdd
P0.4/ D4
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7.3 -

DVdd

Avdd

Cref

Vref

AGND
P1.0-P1.7

ADC0-ADC7

P

P

I

I/O

G
I

I

AGND

1

0
1

(SFR)ADCCON2
T2

T2EX

SS/

SDATA

SCLOCK
MOSI
MISO
DAC0
DAC1
RESET

I

I

I

I/O
I

I/O
I/O
I/O
O
O
I

-

(Slave Select). 
(SPI)

SPI
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7.3

P3.0-P3.7

RxD

TxD

INT0/

INT1/

T0
T1

I/0

I/0

0

I

I

I
I

1

(UART)

(UART)

0,
2-

1,
/ 2-

CONVST/

WR/

RD/

XTAL2
XTAL1

DGND

I

0

0

0
I

G

0-1
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7.3

P2.0-2.7
(A8-A15)

(A16-A23)

PSEN/

L

I/0

0

0

I

1 DVdd

24-

-
6

-

RESET/.

24-
- -

-

=1,

... 1FFF

-
-

I/0
1

1.
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( -

0.5LSB

0.5LSB

1 (1 LSB)

+0.5LSB. 

1.5LSB),

(Fs/2
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SNR=(6.02*N+1/76)

N SNR=74

(

-

-

-
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. 7.2 . 

128

7.3. 128 RAM
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0 31 4 8 R0

R7. 128 (16 -

F

(SFR)

128 SFR

-

7.4. . 

Du

7.3.
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12- 8- -

5

-

3 SFR

-

0. Vref. 

V f

2.3 Vref . 

25 (CONVST/).

2.

(D

(R

Du

-

-

-

-9). 
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7.4

7.4. SFR- D N1

5
4

3
2

1

0

MD1
MD0

CK1
CK0

AQ1
AQ0

T2C

EXC

0 0
0 1
1 0

1 1

16
-

  
CK1    
0 0 1
0 1 2
1 0 4
1 1 8

-
-

0 0 1
0 1 2
1 0 3
1 1 4

-
- 1 -

2

23 (CONVST/)

Vref
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Vdd

2 (SFR #2

ADCI DMA CCONV SCONV CS3 CS2 CS1 CS0

SFR        0
   00

     

(SFR #3

BUSY RSVD RSVD RSVD RSVD RSVD RSVD RSVD

         

      

      

7.6. SFR- D N3

3.7

3.
3.0

BUSY

RSVD

-

. 
3. 3.
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7.5. -

.7

.6

.5

.4

.3

.2

.1

.0

ADCI

DMA

CCONV

SCONV

CS3,CS2
CS1,CS0

D I

. 

SFR. 

-

10

0 n2 n1 n0
(n2, n1, n0)

1 0 0 0

1
1 1 1 1

Vref Cref

AGND.

. 

2.3 AVdd. 
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Vref, AGND

2.5 +/-

. 

SFR, 

12-

SFR. 
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-

Analog Devices. 

ADCCON 1-3,

12-

12-
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SFR.

-

ID

7.7. 

7.7.
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(D ,

D D L) SFRs. SFRs

7.7. 3-

D L, D

D . 1 1

D N2.6,). 

SFR ADCCON1 2. -

ADCCON2.7. 

7.8.

7.8.
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3

3,

7.4. SFR-

ADuC812 12-

15 SFR SFR

DAC0L/DAC1L

DAC0H/DAC1H

DACCON

SFR (DACxL).

SYNC

DACCON SFR.

- DACxL, 

12-

DACCON (SFR-

MODE RNG1 RNG0 CLR1 CLR0 SYNC PD1 PD0

      0FD

04   
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7.7. SFR DACCON
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-

FLASH/EE

-

1.

ADuC812

(UART),

PSEN/

7.10. 

QuickStart

ADuC812. 

ADuC812 -

2.

FLASH/EE

7.11 -
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ALE

7.11. FLASH/EE

7.8. FLASH/EE

2-
7 6 5 4 3 2 1 0

1 X X X 0 0 0 1 FLASH FLASH

1 X X X 0 0 1 1

1 X X X 0 1 0 1

1 X X X 0 1 1 1

1 X X X 1 0 0 1

1 X X X 1 0 1 1
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640

160 00 9FH) 4- 7.13. 

SFR

- - -

ECON 8-

. 

7.12. FLASH/EE



169

7.13. FLASH/EE

ECON

7.9

7.9. ECON
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FLASH/EE

FLASH/EE   

(640      

      

(4     

      1

FLASH/EE

FLASH/EE

EADRL SFR,

EDATA 1-4

7.9. 

ECON SFR.

FLASH/EE

- MOV

ECON SFR),

FLASH/EE

FLASH/EE
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640- FLASH/EE

FFH, 

ECON SFR 640

8051

MOV ECON, 

FLASH/EE

FFH).

FLASH/EE 1

4-

7.14. 

0F3H 2-

  03 FLASH/EE

EDATA SFR

(ECON=02H),

(ECON=05H),
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8051

MOV EADRL, #03H  ;   

MOV ECON,     

MOV EDATA2, #OF3H

MOV ECON,   ;

MOV ECON,   

7.14.
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7.6.

ADuC812

7.15. 

7.15.

7.10. 
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1. -

2.

3. IE

IE2 SFR.

SFR. SFR

7.11, 7.12 7.13. IE

IP

IE SFR

EA EADC ET2 ES ET1 EX1 ET0 EX0

IE

SFR IE      A8H

  

    

IE2 (SFR

NU NU NU NU NU NU EPSM ESI

IE2

SFR IE2      0A9H
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7.11. (IE)

7.12. 2 (IE2)
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IP SFR

PS1 PADC PT2 PS PT1 PX1 PT0 PX0

IP

1

     0B8H

  

   

7.7.

SFR
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ADuC812

-

-

0, 2 3 1

-

0 3

-

0, 2 3 -

SFR 1

7.7.2. -

(UART)
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RxD(P3.0) TxD(P3.1),

(SPI).

SPI

(Master) (Slave).

I2C

ADuC812 2- I2S- - -

(Software Master) (Hardware Slave)

SPI. 

7.7.3.

ADuC812 16- 0,

1 2.

8- TLx 1

2).

TLx

12
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TLx 1 0

7.7.4.

ADuC812 -

-

SFR. 

(WDT)

WDT

ADuC812

-

WDT WDE

(WDCON) SFR. WDT

SFR. 

(PSM).

PSM

-
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-

7.8. QuickStart. 

7.16

7.16. 

ADuC812. 

Win-95

ADSIM812, Windows

FLASH/EE

CD-ROM, 

7.9. (SFR)

(SFR).
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U

SFRs

1

SFR 1.

7.9.1.

ADCCON1.

EFh, 20h

ADCCON1.7  

ADCCON1.6  

ADCCON1.5  =

ADCCON1.4  16/ADCCLK;ADCCLK=MCLK/ (1,2,4,8)

ADCCON1.3  

ADCCON1.2  AQT=(1,2,3,4) / ADCCLK

ADCCON1.1  2

ADCCON1.0  

ADCCON2.

E0h, 00h

ADCI.7  
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DMA.6  

CCONV.5  

SCONV.4  CS3.3

CS2.2  0000-0111 =ADCO-ADC7

CS1.1  

CS0.0  1111=

DACCON

FDh, 00h

DACCON.7  

DACCON.6  (0=Vref, l=Vdd)

DACCON.5  (0=Vref, l=Vdd)

DACCON.4  

DACCON.3  

DACCON.2  

DACCON.1  

DACCON.O

ADCCON3

F5h, 00h

ADCCON3.7  

ADCCON3.6  

ADCCON3.5  

ADCCON3.4  

ADCCON3.3  

ADCCON3.2  
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ADCCON3.1  

ADCCON3.0  

:

ADCDATAH  DAh 00h

ADCDATAL  D9h h

DMAP  D4h h

DMAL  D3h h

DMAH  D2h h

ADCGAINH ADCGAINL

F2h, 00h. 

ADCOFSH ADCOFSL  

F1h 00h. 

DAC1H  F h, 00h

DAC1L  F h, 00h

DAC0H  F h, 00h

DAC0L  F9h, 00h

7.9.2. SFR Flash

0.

A0-A7, D0-D h
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FFh. 

h, FFh. 

2   2

2.0  2

. 

- - A0h, 

FFh. 

h, FFh. 

RD.7  

WR.6  

  1

  0

INT1.3  1

INT0.2  0

TxD.1  

RxD.0  

SCON. 

98h, 00h. 

SM0.7  

SM1.6  00- F

   01- UART

10- UART, F
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  11- UART

SM2.5  

REN.4  

TB8.3  -

RB8.2  -

TI.1  

RI.0  

WDCON WDT. 

h, 00h. 

PRE2.7  - WDT

PRE1.6  -

PRE0.5  

WDR1.3  WDT

WDR2.2  

WDS.1  WDT

WDE.O  WDT

PSMCON. 

DFh, DCh. 

PSMCON.7   

PSMCON.6   PSM

PSMCON.5   PSM

PSMCON.4, PSMCON.3, 

PSMCON.2   

PSMCON. 1   .,

PSMCON.0   PSM



186

SBUF. 

99h, 00h. 

PCON. 

87h, 00h. 

PCON.7   

PCON.4   ALE L -

PCON.3   

PCON.2   

PCON.1   

   

PCON.O   

   

PSW. 

D0h, 00h. 

CY.7  

  

F0.5  

RS1.4  

RS0.3  

OV.2  

F1.1  1

  

DPP. 

84h, 00h. 
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DPTR. 

DPH 83h, 00h. DPL 82h, -

h. 

h, h. 

F0h, 00h. 

SP. 

81h, 07h. 

FLASH ECON. 

B9h, 00h.

Flash EADRL. 

C6h, 00h.

Flash

EDATA1  BCh, h. 

EDATA2  BDh, h. 

EDATA3  BEh, h. 

EDATA4  BFh, 00h. 

Flash

TI   BAh, h. 

TI   BBh, h. 

TI   C4h, C9h. 
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7.9.3. SFR

SPI I2C. 

#1

h, 00h. 

   

EADC.6   

   TF2/EXF

ES.4   UART

   TF

   INT 1)

   TFO

   INT 0)

#2 IE2.

h, 00h.

IE2.1  PSMI

IE2.0  ISPI / I2CI

IP. 

h, 00h. 

PSI.7  I2CI/ISPI

PADC.6  

  

PS.4  RI/TI
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  INT 1)

  

  INT 0)

TMOD. 

89h, 00h. 

TMOD.3/.7  INTx (0-

  INTx)

TMOD.2/.6  

TMOD.1/5.  

TMOD.0/.4  - 0, (4- 1

SPI SPICON. 

F8h, 00h. 

ISPI.7   SPI

WCOL.6   

SPE.5   SPI

SPIM.4   (0=

CPOL.3   

SPHA.2   

SPR1.1   SPI. 

SPRO.O   F

I2C I2CADD. 

h, 00h. 
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I2C I2CDAT. 

h, 00h. 

TCON

h, 00h

TF1.7  ISR)

TR1.6  

TF0.5  ISR)

TR0.4  

IE1.3  INT

ISR)

IT1.2  IE

IE0.1  0 (INT

ISR)

IT0.0  IE

0

TH0. h, 00h

TL0. h, 00h

8Dh, 00h

TL1. 8Bh, 00h

2 T2CON

C8h, 00h

TF2.7  
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EXF2.6  

RCLK.5  

TCLK.4  e 1)

EXEN2.3  CAP/RL)

TR2.2  

CNT2.1  

  

  CDh h

TL2  CCh h

RCAP2H  00h

RCAP2L  00h

SPI SPIDAT. 

F7h, 00h

I2C I2CCON

E8h, 00h

MD0.7  

MDE.6  

   

  

MDI.4  

I2CM.3  

I2CRS.2  

I2CTX.1  
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I2CI.O  

7.10. 

XTAL 1

7.17. 

7.17. XTAL1

7.17

1. , 

     62,5

     83,33

     1000,0

2. XTAL1,

t L,      20,0

3. XTAL1,

t H,        20,0
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4.

XTAL1, t R,     20,0

5.

XTAL1, t F,     20,0

6. ADuC812, CK,   t

1. AC DVDD - 0,5 B

0,45 V

min VIL max

2.

100

100

VOH/OL

3. CLOAD 0, ALE, PSEN = 100 n CLOAD

= 80 n ,

7.18. 

7.18.
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7.19. 

7.19

1. ALE, tLHLL, 

         127

     2TCU-40

2. ALE

tAVLL

         43

3.

ALE, t LLAX,

         53

    CU-30

4. ALE

tLLIV

         234

    CU-100

5. ALE

PSEN, tLLPL

         53

    CU-30

6. PSEN, 

tPLPH

         205

    CU-45

7. PSEN

, tPLIV
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         145

    CU-105

8.

PSEN,tPXIX, 

9. PSEN

tPXIZ,

         59

    CU-25

10.

tAVIV

         312

    CU-105

11. PSEN

tPLAZ

12.

PSEN, tPHAZ,

1.

2. TCU - 62,5
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7.19.

7.20. 

7.20

1. RD, t PLPH, 

         400

    CU-100

2. ALE tAVLL,

         43

    CU-40

3. ALE,

t LLAX,

         48
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    CU-35

4. RD ,

t LIV,

         252

    CU-165

5. -

RD, tPHAX, 0. 

6. ALE

tLLIV, 

         517

    CU-150

7.

RD, tPX1Z

         97

    CU-70

8.

tAVIV

         585

    CU-165

9. ALE

RD, tLL1V

         

    CU- CU+50

10.

RD, tAV1V

         203

    CU-130
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7.20.

11.

RD, tRLAZ

12. RD

ALE, tWHLH
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    CU- CU+100

1. WR, tWLWH

         400

    6 CU-100

2. ALE tAVLL,

         43

    CU-40

3. ALE, 

tLLAX

         48

    CU-35

4. ALE

WR, tLLWL

         200 00

    3 CU-5 3 CU+50

5.

WR, tAVWL

         203

    CU-130
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7.21.

6.

WR, tQVWX

         33

    CU-50

7. WR, 

tQVWH

         433

    7 CU-150

8.

WR, tWHQX
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         33

    CU-50

9. WR

ALE, tWHLH

         

    CU- CU+100

UART

-

1. tXLXL

         1,0

    CU

2.

tQVXH

         700

    CU-133

3.

tDVXH

         300

    CU+133

4.

tXHDX

5.

         50
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    CU-117

7.22. UART

I2C -

I2C -

7.23. 

7.23. I2C
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1. SCLOCK, tL,

. 

2. SCLOCK

tH, . 

3. tSHD . 

4.

tDSU

5.

tDHD

6. tRSU

7. tPSU

8. tBUF

9. SCLOCK

SDATA, tR

10. SCLOCK

SDATA, tF

11. tSUP

1. SCLOCK SDATA

SPI

SPI
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1. SCLOCK, tSL 330.

2. SCLOCK, tSH 330.

3.

SCLOCK, tDAV

4.

SCLOCK, tDSU

5.

SCLOCK, tDHD

6. tDF 10-25. 

7. tDR 10-25.

8. SCLOCK, tSR 10-25.

9. SCLOCK, tSF 10-25. 

7.24. SPI

SPI

SPI -
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7.25. 

1. SCLOCK, tSL 330.

2. SCLOCK, tSH 330.

3.

SCLOCK, tDAV

4.

SCLOCK, tD SU

5.

SCLOCK, tDSU

6.

SCLOCK, tDHD

7. tDF 10-25. 

8. tDR 10-25.

9. SCLOCK, tSR 10-25.

10. SCLOCK, tSF 10-25. 

7.25. SPI
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)

SPI )

SPI

) 7.26. 

1. SS

SCLOCK, tSS

2. SCLOCK, tSL 330.

3. SCLOCK, tSH 330.

4.

SCLOCK, tDAV

5.

SCLOCK, tDSU

6.

SCLOCK, tDHD

7. tDF 10-25. 

8. tDR 10-25.

9. SCLOCK, tSR 10-25.

10. SCLOCK, tSF 10-25. 

11. SS

SCLOCK, tSFS
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7.26. SPI

SPI

SPI -

7.27. 

7.27 -

1. SS

SCLOCK, tSS

2. SCLOCK, tSL 330.

3. SCLOCK, tSH 330.

4.

SCLOCK, tDAV

5.

SCLOCK, tDSU

6.
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SCLOCK, tDHD

7. tDF, 10-25. 

8. tDR 10-25.

9. SCLOCK, tSR 10-25.

10. SCLOCK, tSF 10-25. 

11.

SS , tDOSS 10-25.

12. SS

SCLOCK, tSFS . 

7.27. SPI
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1.

- ( b);

- q);

- h).

8- 16-

8- 16- -

10 2 8 16
0 0000 0 0
1 0001 1 1
2 0010 2 2
3 0011 3 3
4 0100 4 4
5 0101 5 5
6 0110 6 6
7 0111 7 7
8 1000 10 8
9 1001 11 9

10 1010 12 A
11 1011 13 B
12 1100 14 C
13 1101 15 D
14 1110 16 E
15 1111 17 F

10-

(8- -
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10-

-

- 10 76. 

76 :2 0

38 : 2 0

19 : 2 1

9 : 2 1

4 : 2 0

2 : 2 0

1 : 2 1

100 1100 b 8-

0100 1100 b. 2- -

16- 76 : h. 

2- -

10-

-

2- (16-

16- h -

1 + 0 = = 122

2.
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1.  , 1, -

2. 1.

16- h. 

1. 2- 1)

1010 1100 b

2. 0101 0011 b

3. 1 0101 0011 b

+ 1

---------------

0101 0100 b 

- 54 h, -
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1.

1985. 

2. -

1984. 

3.

1987

4.

: 1985. 240

5. 3-

1986. 

6.

1990. 201

7. -

1987. 

256

8.

9. . - -

10. www.analog.com

11. 2000-










