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 02h.  
 PCLATH (PC latch high),  

 0Ah.  PCLATH , 
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.  16-  487F  
 23422, .  23422  

23423. 
 

.  
 

. 
 

6.3.  
 

: 
 ; 
 ; 
 ; 
 . 

 
.  ( , )  

 (Source)  (Destination).  



,  
. . 

, , 
, ,  ( ),  

 ( ) .  
. . 

, 
, , ,  " ", , 

,  ( , , ,  
). , ,  

, . 
,  

.  
, ,  

, .  
.  

.  
. 

 
 (PSW). ,  

 PSW .  
. 

,  
. . 

, 68000  61 ,  
 8086 - 133 .  

.  
 (  RISC- ),  

 
. 

 
. 

 
6.3.1.  

 
.  

: 
  ( ) ; 
 ; 
 ; 
  

. 
 ( , -11)  

 MOV (  - MOVB)  
. 



 MOV  
. ,  

,  
 -  (  

 LOAD - ).  
 (PUSH -  

, POP - ).  
 (  

). 
 MOVS  

 ( )  ( ,  
8086). ,  

 (MOVSB), , . 
, ,  1 

 2  1  2  
.  

. 
 ( ,  8086)  

.  IN 
 ( ) ,  

 OUT  ( )  
.  

.  
 (  80286)  

 ( )  (  INS)  
 OUTS).  ( ) 

 (OUTS)  
 (INS).  

 (  MOVS). 
 

 (  Exchange).  
,  

 (SWAP)  
. 

 
6.3.2.  

 
.  

: 
  ( , , 

, ); 
  ( , , 

, ); 
 ; 
 ; 



 . 
 

. 
 (ADD) .  

(SUB) .  (MUL)  
 (  

).  (DIV)  
.  

, . 
, ( )  

 (  
).  

 
, , , 

, ,  
, . 

 (CLR)  
.  

,  
, .  

, . 
 , INC) 

  ( , DEC) .  
, ,  

, ,  
. ,  

. 
,  (  CMP)  

. ,  
, ,  

 (PSW) . 
 ( ) 

 
 (  3.3.4).  

 
,  ( ,  

8086 ). 
 

6.3.3.  
 ( ) , 
,  

. .  
: 

 , ,  2 (  
"); 



 , ; 
 ; 
  ( )  

 (PSW). 
 

. ,  (AND) 
 (  

, ,  
, ).  (OR) 

 (  
, ,  

, ).  
" (XOR)  (  

, , 
, ).  

. 
 (  

)  ( ).  ( , 
) ,  

)  ( ), ,  
 ( )  

 ( ). ,  
,  

.  
 

 ( ),  
. 

 (  
 

).  
.  ( )  

 
. ,  

 
. 

. 6.13 ,  
. 

 
 

.  
.  (TST)  

 ( ),  
.  (BIT)  

,  



. , , 
. 

 
. 6.13. . 

 
,   

 ( )  
, .  

, , . 
,  C (  Carry)  CLC 
)  SEC  STC ( ). 

 
6.3.4.  

, 
, .,  

.  
 

, .  
, ,  

, .  
, .  

, . 
: 

 ; 
 . 

 Branch 
)  Jump ( ). 

 
.  

 ( ) .  
. 

,  
.  



 (PSW).  
, .  
 4  16.  

: 
 , ; 
 , ; 
 , ; 
 , ; 
 , ; 
 , . 

,  
.  

, ,  
. 

 
 (CMP),  (  

).  
,  

, . 
, ,  

. 
 
 

. . 6.14  
, . 6.15 -  

. 
,  

, ,  
.  

 (  - CALL).  
, , 

, .  
, , ,  

. 

 
. 6.14. . 



 
. 6.15.  

 
 

).  
, , 

, .  
 ( )  

. 
 (  

)  (RET  RTS). 
 

. 
 

 (  - INT).  
 ( ).  

, . 
 

, 
.  

 (PSW) .  PSW -  
. 

, 
.  

,  
. ,  

, .  
,  

. 
, , 

 (IRET  RTI).  
 

 (PSW). 



,  
, , . 

, ,  
.  

, .  
, ,  

, . 
 



 7. . 
 

7.1.  
 

.  
,  

.  
 ( ).  

 ( . - flash 
memory),  

. 
,  

.  
 ( , 8, 16, 32, 64).  

 2N,  N -  
.  

.  
:  - 210  1024  ( ), 

 - 220  1 048 576  ( ),  - 230  
),  - 240 ( ) ,  

 65 536 ,  16- , ,  
 128 .  

 . 
 

,  ( ) ,  
  ( . 7.1). 

 
,  - .  

,  
. ,  

.  
 (CS)  

 (WR).  
. 

 
, . 

  
.  

 "RESET". 



 
. 7.1. . 

 
 (Stack) - ,  

 LIFO (Last In - First 
Out). 

 -  
.  ( )  
,  

,  ( )  (  
,  16- ).  

,  
,  
)  ( ). , , 

, , , ,  
.  LIFO  

 ( , , ,  
). 

. 7.2 (  
). 

, ,  1000008,  
 ( ).  1000006 

).  -  
1000004.  - 1000004.  

,  
1000004,  1000006.  

 1000006,  1000008. 
.  

,  - . 



 
. 7.2. . 

 
 

. , , ,  
 1.  

,  
 ( ),  

 ( ) .  
1  2,  

 1. ,  
 2  ( )  
 1, .  

 
, . ,  

. ,  
, , ,  - . 

 
 (PUSH)  

(POP).  
,  ( , PSW).  

, ,  
,  

. ,  
. , 

, ,  
. 

 -  . 
, .  

 
,  

. ,  
.  

,  
,  



.  
, . 

 ( ) 
.  

, .  
 ( ).  

 (  
).  (  
) . 

 
,  ( ),  

 ( ). 
, ,  

,  
, .  

 ( )  
, .  

. 
 

, ,  
.  

 
. 

, ,  ( .7.3)  
,  5000 ( ).  

 ( ) 4.  
 5000.  

 (5001)  PSW.  
 4 .  

 6000.  6000  
, . 
 6100. , 

.  
 (5001), ,  

 PSW.  5001  
. 



 
. 7.3. . 

 
, 

 ( )  
. 

 
, ,  

. 
, ,  

,  
,  

. 
 

. ,  
,  

.  
.  

, ,  
,  

. 
,  

,  
 ( ) .  

 
. 
,  - 

 , .  
, .  

 
,  

. ,  
, . 

, ,  
. ,  

, ).  
, .  



 
.  

. ,  
,  

. 
 

.  
: 

  
; 

 . 
,  

,  
.  

. ,  16-
 64 .  56  

,  8  -  
. 

,  
.  

 
. , , . 

 
. 

 
7.2.  

 PIC16F8  13  
 8 14 .  

PIC16F83  PIC16CR83  512 14  (  0000h-01FFh),  
 PIC16F84  PIC16CR84 - 1 14  (  0000h-03FFh).  

 1FFh (3FFh)  512  
 1 ). 

. 7.4. 
.  

 0000h,  -  0004h.  
0004h ,  

 0000h - ,  
. 



 
. 7.4. . 

 
7.3.  

.  12  -  
 (SFR),  -  

 (GPR).  SFR . 
 0  1.  0  

 RP0  (STATUS).  
RP0  1.  128 .  
PIC16F83  PIC16CR83  02Fh,  
PIC16F84  PIC16CR84 -  04Fh. 

. 7.5 . 



 
. 7.5. . 

 
, 

 1 . 
 0Ch-4Fh  

, .  
 1  0. ,  

 1,  8Ch-CFh  
0. 

 RP0  RB1,  
 ( ) . 

,  
, ,  FSR.  

 RP1:RP0  
.  EEPROM .  

 512 . 
 

7.4.  
 (STATUS)  ( ) 

,  
. . 7.1. 



. 7.1.  STATUS (  03h, 83h). 
R/W-0 R/W-0 R/W-0 R-1 R-1 R/W-x R/W-x R/W-x 
IRP RP1 RP0 /TO /PD Z DC C 

 7  6  5  4  3  2  1  0 
 7: IRP:  (  

) 
0 =  0,1 (00h - FFh) 
1 =  2,3 (100h - 1FFh) 

 IRP  PIC16F8X 
 6-5: RP1:RP0:  (  

) 
00 =  0 (00h - 7Fh) 
01 =  1 (80h - FFh) 
10 =  2 (100h - 17Fh) 
11 =  3 (180h - 1FFh) 

 PIC16F8X  RP0 
 4: /TO:  

1 = ,  CLRWDT  SLEEP 
0 =  

 3: /PD:  
1 = ,  CLRWDT 
0 =  SLEEP 

 2: Z:  
1 =  
0 =  

 1: DC:  (  ADDWF  ADDLW) 
1 =  4-  
0 =  4-  

 0:  C:   (  ADDWF   ADDLW) 
1 =  
0 =  

:  
.  

, . 
: R - , ; W - , ; S - ,  

; U - ,  (  "0"); -n = 0  
1 - . 

,   
.  STATUS  

,  Z, DC  C,  
. ,  /TO  /PD  

.  



. ,  
CLRF STATUS ,  /TO  /PD,  
Z=1.  

 (  /TO  /PD) STATUS=000uu1uu,  u - . 
 

 BCF, BSF, MOVWF,  
.  "  

". 
 (OPTION)  

,  
), , ,  "pull-up"  

 PORTB. . 7.2. 
. 7.2.  OPTION 

 81h). 
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 
/RBPU INTEDG T0CS T0SE PSA PS2 PS1 PS0 

 7  6  5  4  3  2  1  0 
 7: /RBPU:  "pull-up"  PORTB 

0 =  "pull-up"  
1 =  "pull-up"  

 6: INTEDG:  
0 =  RB0/INT 
1 =  RB0/INT 

 5: T0CS:  TMR0 
0 =  (CLKOUT) 
1 =  RA4/T0CKI 

 4: T0SE:  TMR0 
0 =  RA4/T0CKI 
1 =  RA4/T0CKI 

 3: PSA:  
0 =  TMR0 
1 =  WDT 

 2-0: PS2:PS0:  
  TMR0  WDT 

000 
001 
010 
011 
100 
101 
110 
111 

1:2 
1:4 
1:8 
1:16 
1:32 
1:64 
1:128 
1:256 

1:1 
1:2 
1:4 
1:8 
1:16 
1:32 
1:64 
1:128 

 



,  WDT, 
 TMR0  1:1. 

 (INTCON)  
, .  

. 7.3. 
. 7.3.  INTCON 

 0Bh, 8Bh). 
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-x 
GIE EEIE T0IE INTE RBIE T0IF INTF RBIF 

 7  6  5  4  3  2  1  0 
 7:  GIE:   

0 =  
1 =  

 6: EEIE:  EEPROM 
0 =  EEPROM 
1 =  EEPROM 

 5: T0IE:  TMR0 
0 =  TMR0 
1 =  TMR0 

 4: INTE:  RB0/INT 
0 =  RB0/INT 
1 =  RB0/INT 

 3: RBIE:  PORTB 
0 =  PORTB 
1 =  PORTB 

 2: T0IF:  TMR0 
0 =  TMR0  
1 =  TMR0  

 1:  INTF:   RB0/INT 
0 =  RB0/INT  
1 =  RB0/INT  

 0:  RBTF:   PORTB 
0 =  RB7:RB4  
1 =  RB7:RB4  

 GIE  
: 

 ; 
  /MCLR ; 
  /MCLR  SLEEP; 
  WDT ; 
  WDT  SLEEP. 



 INT  SLEEP,  
 INTE .  GIE 

:  
 SLEEP. 

 -  -  
. 

 



 8. . . 
 

 
, .  

,  
 ( ),  

 ( ),  
. 

 
, ,  

, .  
, .  

:  
, , , . 

 
, , ,  

.  
 ( , ) . 8.1.  

, , 
. 

 
 

.  
. ,  

 
,  

. . 
. 

 ( )  -  
, .  (  
) ,  

.  
. 8.1.  ( ). 

 
 

.  
,  

. 



 
. 8.1. . 

 
,  

.  
.  

 
).  

.  
 

. 
 ( )  

 
,  

. 
 

.  
,  

. 
 

.  
,  

, ,  (  
).  

,  
,  

. 
, ,  

: 
   (  

); 
 ; 
 . 



 
, , , , , .  

 
, , ,  

.  
 

. .  
. 

 
 

),  
.  

 
.  

. 
, 
 

. ,  
, , 

.  
,  

.  
, ,  

, .  
 

, .  
 

. 
 -  

 ( ).  
, ,  

.  
. 

 
. ,  

. 
 

8.1.  
,  

 (  8- )  .  
 

.  
, . ,  

 
. 



 
: 

 ,  
; 

 ,  ( ) 
; 

  ( ).  
 

,  , , 
; 

  
. 

 
, , , . 

 
: 

 ; 
 ; 
 . 

. 
8.2. 

 
. 8.2. . 

 
.  

, ,  
,  

  . 
,  

, ,  
.  

, ,  
. 

 
 " ",  



".  
 " ". 

 
8.2.  

, , 
.  

,  
 

,  . 
 

, , 
.  

 
 ( ). 

 
,  

. 
 8-  8-  16-

 .  
 

, . 
 16-  

. 8.3. 

 
. 8.3. . 

 
 16- : 

TH - , TL - .  
.  - ,  

.  
 

: 



  fBUS; 
 ,  TOCKI . 

, ,  
 - .  

 " "  TF,  
 , .  

. 
 

. 
 " "  

.  
. 

 " " : 
 ,  

 
.; 

  ( ),  
,  ( /fBUS) · 216; 

  (  
) . 

 
,  MCS-51 

(Intel).  
,  

 "1". , 
.  

 
.  

, . 
 

"  - .  
: 

 .  
,  MCS-51,  

 Mitsubishi  Hitachi; 
 ,  

 
,  

 (input capture - IC)  
(output compare - OC). , ,  

 Motorola. 
 

. 8.4. 



 
. 8.4. . 

 
 " "  

. .  
 "0"  "1" ,  

 16-  
.  

. ,  
: 

  ( ) ; 
  ( ) ; 
 . 

 
.  

 "1"  
 ( )  ICF.  

,  
 -  INT IC. 

 
,  

,  
, .  

 
, ,  



,  
. 

 
. 8.5. 

 
,  16-  

.  (Pxj . 8.5) 
.  

 Pxj : 
 ; 
 ; 
 . 

 "1"  
 ( )  OCF. 

 
,  

 -  INT OC. 
, ,  

.  
,  

,  
. ,  

,  
. 



 
. 8.5. . 

 
 

.  
. ,  HC05  

Motorola  1IC+1OC  2IC+2OC,  
.  

 
.  

.  
,  

,  (free counter). 
 

.  
,  

: 
 ,  

.  
; 

  (  
) ; 



  ( ) 
,  

. 
 

 .  
 Intel  8x51Fx.  

 (Programmable Counter Array - 
PCA). 

 
,  

.  
. 

, ,  
 0, 1  2  MCS-51,  

, , .  
,  

 ( ,  
).  16-  

 16- ,  
. 8.6. 

 
. -

 
: 

  12 ; 
  4 ; 
  0; 
 I (P1.2). 

 
. 8.6.  Intel 8x51Fx. 

 
 

: 
  CEXi; 
 ; 
 ; 
 . 



 4  
(Watchdog Timer - WDT). 

 
 (IC) .  

 
 (OC). 

 
,  PCA. 

 8- ,  
.  

 0  255  100%  0,4%. 
.  

,  
, ,  

 
. 

 
. 

, 
 

. -
 

. , ,  
 PCA  

. , 
. 

 
 P1 . -

,  
, . 

 8x51FX PCA ,  
,  PCA  

. 
 
 

. 
 

.  
,  

.  
, , : 

 ; 
 . 

 
 



8.4.  
 8-  

. ,  
, 

: 
  

, , .  
 RS-232C  RS-485; 

 ,  
.  

 I2C, SPI,  
; 

  
.  

 I2C, RS-232C  RS-485 
.  

 CAN. 
 

 (  
),  (  

)  (  
). 

, , 
 (I2C, RS-232C, RS-485)  (SPI,  

).  
,  

 
.  ( )  

,  
 

, , , . 
,  

 8- ,  " -
" -  UART (Universal Asynchronous Receiver and Transmitter). 

UART - .  
 UART, ,  

. 
 UART  

. ,  Motorola  
,  

,  UART,  SCI (Serial Communication Interface). 
,  SCI  

,  
 UART. :  



 SCI 68 705 16  
. 

 UART  
 RS-232C, RS-422 , RS-485,  

 - ,  
 - SPI.  Motorola  

:  SCI  
 RS-232C, RS-422A, RS-485  

 SPI. 
 (I2C  CAN) 

.  CAN  
.  I2C  

, ,  
 (   

89 52  Philips).  I2C,  
 PIC16  Microchip  SPI:  

. 
 

 CAN  
 USB (Universal Serial Bus).  

,  
. 

 
8.5.  

 
. 

 
.  
 VREF  "1",  

.  
, , . 

,  
 

 ( ). 
, 

.  
,  

. 
. 8.7. 



 
. 8.7. . 

 
 

 (PTx0...PTx7) .  
 

. 
 

 U :  VREFH -  U ,  VREFL - .  
 VREFH  VREFL  U .  

 U /2n,  n - .  
, , .  

 U  >  VREFH,  
FF,  00  U  VREFL.  

 U .  
 

. 
 

.  8-  
 8 . ,  

 - .  
 

,  10 .  
 

, . 
:  

 tADC.  



 
. 

 RC-
 ( )  

.  
, ,  

.  fBUS  
.  

 fBUS. 
 

.  
, . ,  

. 
: 
. 
, 
 

.  
. 

.  
 

.  
 

.  
.   

. 
 



 9. . 
 

 PIC (Peripheral Interface Controller)  
Microchip :  

, ,  
,  RISC- ,  

.  
,  

. 
 Microchip PIC16C5x  

 1980-  
 8-  CISC-

, . 
 PIC-  

 
.  

  
. ,  

,  ,  
. 

 PIC  RISC-  
, , 

 .  
,  

. 
 Microchip  8-

 RISC- ,  
: 

 PIC12CXXX - ,  
 8- .  

12-  (33 ),  14-  (35 )  
. , , 

, .  
 8- .  

 2,5 ; 
 PIC16C5  -  12-  

 (33 ),  18-, 20-  28- . 
. 

 (  2 )  
.  

 PIC16HV5XX,  
 15 ; 

 PIC16CXXX -  14-
 (35 ). ,  

,  



,  
,  SPI, USART  I2C, 

, ,  
, , ; 

 PIC17CXXX -  
 16-  (58 ),  

 33 ,  16 .  
, 16-  

,  
 8 8,  

.  8-  
; 

 PIC18CXXX -  
 16-  (75 )  

 10- ,  40 .  
31- ,  32  

 4  2 . 
 RISC-  

. 
 PIC-  

 (OTP),  
.  

 Flash- .  
PIC- , , . 

 8-
. 

 
,  MPLAB.  

 
 PIC- .  

,  PICPROG,  PIC-
, : UNIPRO ,  

 PIC- . 
 PIC-  PIC16CXXX 

 PIC17CXXX. 
5.1.2.  PIC16CXXX  PIC17CXXX 

 PIC16  PIC17,  
 PIC (Peripheral Interface Controller),  

. : 
 RISC- ,  

 (33, 35  58),  
 (12, 14  16 ) .  

 ( , ), 
; 



 :  20  
 200  (  5 . ); 

  (  25 ) , 
 

, , . 
 ; 
 ,  

 (8, 14, 18, 28), 
 (  PIC17C4X),  

  (  
) . 

5.1.3.  PIC16CXXX 
 PIC16CXXX,  

HCMOS  8-  RISC-
, .  

 0,5  4  (  
12 - 14 ).  PIC-  

 32 - 128 ,  7  16  
. 

 
 (2 - 6 ).  32768  15 

,  4  - 1 - 2 ,  20  5 - 7  
 (  SLEEP) - 1 - 2 .  

:  0  +70° ,  -40  +85°  
 -40  +125° . 

 (  1  3) , 
. 
 

,  RC-  0 - 25 . PIC-  
 12  33 ,  

. 
 PIC16C64 ,  

 16 
. , 

 I2C.  PIC16C71  
PIC16C74  8-  

. 
 PIC ,  

,  
,  

,  
,  (16 ). 

 PIC-  8-  RISC-  
.  -  33  35.  

, ,  



 ( , ,  12 
 I87C51). ,  

,  
. .  

. 
 PIC ,  

.  
, , . 

 PIC-  
 ( ,  

.). , 
, ,  

. 
 PIC16CXXX  

 PIC16F8X. 
 



 10.  
 

. 
 

 
.  

. 
 

 , .  
. 

 PIC  
. ,  

Microchip, . 
 

10.1.  MPASM 
 MPASM  

 PIC . 
 Microchip :  DOS  

 Windows 95/98/NT.  MPASM  
,  MPLAB.  

:  MPASM, MPLINK  MPLIB,  
. 

 MPASM : 
  ( ) ,  

; 
 ,  

. 
, ,  MPASM  

.  
,  

INCLUDE <filename>. ,  
 .hex- ,  

. 
 MPASM  

,  
 

MPLINK.  MPLINK  
,  

.  MPLIB  
.  

 MPLINK  
 MPASM. 

 MPASM  MPLINK  MPASM,  
MPLIB . 



 MPASM  
 .ASM.  

, . 
 MPASM : 

MPASM [/<Option>[ /<Option>...]] <file_name> 
 /<Option>  

; <file_name> - . 
, ,  

. 10.1. 
. 10.1. . 

  
 

 

? N/A  
a INHX8M  .COD  hex  

: 
c On  
e On  
h N/A  MPASM 
l On ,  

. 
m On  
o N/A  

/o<path>\object.file 
p None : 

/p<processor_type> 
q Off  

) 
r Hex : 

/r<radix> 
w 0  

 /w<level>, 
 <level> : 

0 - , 
1 -  

, 
2 - . 

x Off  
. 

 
: 

[ ] - ; 



< > -  <TAB>, <ESC>  
; 

| -  ( ); 
 - . 

, . 10.1,  
: 

/<option> ; 
/<option>+ ; 
/<option> - . 

 
ASCII .  

: 
  (labels) 
  (mnemonics) 
  (operands) 
  (comments) 

.  
.  

. .  
,  

,  * 
 ;. 

 255 . 
 

). . 
: 

List p=16C54, r=HEX 
ORG 0x1FF 
GOTO START 
ORG 0x000 

 
 

 
 

START  
MOVLW 0x0A 
MOVLW 0x0B 
GOTO START 
END 

 
 PIC  

 

 
,  

.  1. 
 (:), , . 

 1,  
. 

 (_)  
, , .  

 32 . 



 
,  

. , 
, ,  

 2. ,  
. 

 
 ( ),  

.  
.  

.  ( ) ,  
.  

.  
,  

. 
, 

,  
.  

 +  - , . 
 MPASM : 

 ; 
  Radix; 
 ; 
 High / Low . 

 -  ASCII 
 (  0  127), . 

 132 .  
.  

, ,  
. 

, . 
 +  -.  

 32- . 
MPASM  (  

 Radix): , , , .  
. . 10.2  

. 
 - ,  +  -,  

.  
. ,  

. . 10.3 , 
 MPASM. 

 
 
 



. 10.2.  (Radix). 
   
 D'< >'  

.< > 
D'100'  
.100 

 H'< >'  
0x< > 

H'9f'  0x9f 

 O'< >' O'777' 
 B'< >' B'00111001' 

 '< >'  
A'< >' 

"C"  A'C' 

 
. 10.3.  MPASM 

   
$  

 
goto $ + 3 

(  1 + ( d * 4 ) 
)  ( lenght + 1 ) * 255 
!  " " (  

) 
if ! ( a - b ) 

~  flags = ~ flags 
-  (  

) 
– 1 * lenght 

High  
 

movlw high llasid 

Low  
 

movlw low (llasid + 
.251) 

upper  
 

movlw upper (llasid 
+ .251) 

*  a = c * b 
/  a = b / c 
%  lenght = totall % 16 
+  Tot_len = lenght * 

8 + 1 
–  Entry_Son = ( Tot – 

1 ) / 8 
<<  Val = flags << 1 
>>  Val = flags >> 1 
>=  if ent >= num 



>  if ent > num 
<  if ent < num 
<=  if ent <= num 
==  if ent == num 
!=  if ent != num 
&  " " flags  =  flags  &  

err_bit 
^  

" 
flags  =  flags  ^  
err_bit 

|  " " flags = flags | 
err_bit 

&&  " " if (len == 512)&&( 
b == c ) 

||  " " if (len == 512 ) || ( b 
== c ) 

= ... entry_index = 0 
++  1 ( ) i ++ 
—  1 ( ) i — 

 high, low  upper  
, .  

 
. 

 
.  

. 
 

 
.  

,  
. , ,  

 (*  ;).  
 

. 
,  MPASM  

,  MPASM 
. . 

10.4. 
 
 
 
 



. 10.4.  
. 

  
.ASM  MPASM <source_name>.ASM 
.OBJ  

<source_name>.OBJ 
.LST ,  

MPASM  MPLINK: <source_name>.LST 
.ERR  MPASM: <source_name>.ERR 
.MAP  MPASM: 

<source_name>.MAP 
.HEX  

 MPASM: <source_name).HEX 
.HXL/.HXH  

p  : 
<source_name>.HXL, <source_name>.HXH 

.LIB ,  MPLIB  
 MPLINK: <source_name>.LIB 

.LNK : <source_name>.LNK 

.COD . 
 MPASM  MPLINK: <source_name>.COD 

 
 ASCII, , 

,  
. :  

, , . 
 

. ,  
, .  

. 
 
 - ,  

, , .  
, 

. 
 MPASM: 

 ; 
 ; 
 ; 
 . 

 
. 



 MPASM . 
,  

. 
 

. 
 

. 
 MPASM, 

. 
CODE -  

: 
[<label>] code [ROM address>] 

.  
.  <label> ,  

 .code  
, . 

: 
RESET code H'01FF' 
     goto START 
#DEFINE -  

: 
#define <name> [<string>] 

 <string>,  <name> , 
. ,  

 #DEFINE,  . 
 EQU. 

: 
#define length 20 
#define control 0x19,7 
#define position (X,Y,Z) (y-(2 * Z +X)). 
test_label dw position(1, length, 512) 
bsf control     ;  1  7  f19 
END -  

: 
end 

.  
. 

: 
start 

 
; 
end     ;  
EQU –  

: 
<label> equ <expr> 



 <expr> –  MPASM .  
 <label>. 

: 
four equ 4 ;  four 
INCLUDE –  

: 
include <<include_file>> 
include "<include_file>" 

. , 
, .  

. <include_file>  
. ,  

.  
: , ,  

,  MPASM. 
: 

include "c:\sys\sysdefs.inc" ; system defs 
include <addmain.asm> ; register defs 
LIST –  

: 
list [<list_option>, , <list_option>] 

 <list> ,  
. ,  

. 6.5. 
. 10.5. ,  list. 

  
 

 

C=nnn 80  
n=nnn 59  
t=ON|OFF OFF  
p=<type> None : 

PIC16C54, PIC16C84, PIC16F84, 
PIC17C42 . 

r=<radix> HEX  
: hex, dec, oct. 

w=<level> 0  
: 

0 - ; 
1 -  

; 
2 - . 

x=ON|OFF OFF  
. 



NOLIST –  
: 

NOLIST 
ORG –  

: 
<label> org <expr> 

 
 <expr>. MPASM  

,  MPLINK .  <label> 
,  <expr>.  

.  
, . 

: 
int_1 org 0x20;  20 
int_2 org int_1+0x10;  30 
PROCESSOR –  

: 
processor <processor_type> 

 <processor_type>: 
[16C54 | 16C55 | 16C56 | 16C57 | 16C71 | 16C84 | 16F84 | 17C42]. 

:[16C5X | 16CXX | 
17CXX] 

 
. 

SET –  
: 

<label> set <expr> 
 SET  EQU,  

, ,  SET,  
 SET. 

: 
area set 0 
widthset 0x12 
length set 0x14 
area set length * width 
length set length + 1 
TITLE –  

: 
title "<title_text>" 

,  
. <title_text> -  ASCII ,  

.  60 . 
: 

title "operational code, rev 5.0" 
 



10.2.  MPLINK 
 ( )  

 
.  

. 
 

 CODE.  
,  

 MPLINK. 
 MPLINK : 

 , ,  
; 

 ,  
; 

 , ,  .hex,  
; 

 , ,  
, ; 

 . 
 

. 
 

10.3.  MPLIB 
 

. ,  
. MPLIB  "filename.o" 

 COFF (Common Object File Format). 
, 

. 
 

10.4.  MPSIM 
 MPSIM ,  

 PIC- . MPSIM  
, , , 

,  SLEEP  Power-down,  
. 

MPSIM  DOS,  
 MPASM. 

 
 <file_name>.asm  INHX8M, 

 MPASM : 
MPASM <file_name>.asm <RETURN> 

, : 
MPSIM<RETURN>. 



,  MPSIM, . 6.2. 
 ( ).  

, , ,  
, .  

.  
 

MPSIM.INI, .  
,  

. 
 MPSIM  

MPSIM.INI.  
. 

 
. 10.2.  MPSIM. 

 
 MPSIM.INI : 

  ; MPSIM file for user4 
P84  PIC16C84 
SR X  
ZR  
ZT  
RE  
V W,X,2 ;  W  hex  
AD F1,X,2 ;  TMR0  hex  
AD F2,X,3 ;  PCL  hex  



AD F3,B,8  STATUS  bin  
 

AD 
IOA,X,2 

 TRISA  hex  

AD F5,X,2 ;  A  hex  
SC 1  1  
RS  
LO user4   

 
: ,  

, , ,  
, . ,  

MPSIM,  MPSIM.INI,  
.  MPSIM  MPSIM.JRN,  

. 
 MPSIM.INI ,  

 ";", . 
,  MPSIM,  

. 10.6.  MPSIM,  
 MPSIM.JRN,  

 MPSIM.INI.  
 

. 
. 10.6.  MPSIM. 

   
AB –  
AD Reg[, Radix[, 

Digits]] 
 

 X, B  D 
B [addr]  

 
C [#break]  

 
DB –  
DI [addr1[,addr2]]  
DR –  
DW [E|D]  

 
E [addr]  

 
F Reg  

 



GE filename .  
 .INI 

GO –  
IP [time|step]  

 step  Stimulus 
LO filename  MPSIM  .HEX  .COD 
M addr ,  

 "addr" . 
 "Q" . 

P device  
Q –  MPSIM  .JRN 
RE –  
RS –  
SE pin|port  

 
SR O|X|D  
SS [addr] ,  

.  -  
 

ST filename  
W    W  

 
ZM addr1,addr2  addr1  addr2 
ZR –  
ZT –  

 
 ( )  

 .STI. 
 MPSIM ,  

 
. ,  

. 
,  

 1 . 
! test1.STI 
STEP    RA1  
   1     1 !  RA1  "1" 
 200     0 !  RA1  "0" 
1000     1 !  RA1  "1" 
1200     0 !  



,  
STEP, ,  

. .  
,  

(_MCLR).  !. 
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. 
 

C  
.  

,  
.  

. 
 

  
, . , 

 
,   

, , ,  
.  

, . 11.1. 
 

.  
, ,  

.  
,  

. 
, 

,  
, ,  

.  
, , , ,  

. 
 

.  
,  

 
, .  

 
. 

,  
 

. 
 

,  
. 



 
. 11.1. . 

 
,  

 
, , ,  

. ,  
,  

. ,  
.  

 
,  

, , 
. 
 
 
 

.  



 ( ) ,  
. 
 

. 
: 

 ; 
 ; 
 ; 
  

; 
 ; 
 ; 
 ,  

 ( , .); 
 ; 
 ; 
 ; 
 ; 
 ; 
  

; 
 ,  

. 
,  

.  
, ,  

. 
, ,  

.  
 

.  
, ,  

. 
 

,  
, ,  

.  
 

.  
 

. 
,  

,  
 

.  



,  
)  

.  
 

.  
. 

 
, , 

, .  
.  

, . 
. 

 
,  

. ,  
, ,  ( ) ,  

, , ,  
 ( , .).  

 
. 

 
,  "Scenix".  

 RISC-  SX  
100 . ,  

.  
 "  

", , 
, .  

,  
, , 

,  
. 

 
11.2.  

 
.  

,  
, .  

 
, .  

,  
,  "ACCEL EDA"  

"OrCad". 
 
 



 
.  

 
.  

,  
.  

 
. 

 
11.3.  

,  
 

.  8-  
.  

,  
.  

,  
.  

 
, . 

 
,  

, ,  
 

. ,  8-  
, , 

 
.  

 
. 

 
,  

 
. , ,  

.  
 

. ,  
, .  

,  
. 

,  
,  

,  
. 

 



11.4.  
 

 
 

.  
 

 : 
 ; 
  ( ); 
 ; 
 . 

 - ,  
.  

 
,  

.  
, , ,  

,  
.  

,  
. 

 -  
,  

, , 
, . 

, , , 
 (Evaluation Boards),  

.  
.  
.  

, . 
 

, . , , , , 
, . ,  

,  
. 

 
 .  

: , ,  
 - , . 

 
, . 

 
.  

,  



.  
.  

:  
.  

. ,  
.  

 
. ,  

 " ", ,  
,  

. ,  
,  

,  
. ,  
,  

. 
 - ,  

, ,  
 

.  
. ,  

.  
: 

. . 
,  

. 
,  

 " " .  
,  

.  
,  

,  
,  4 . 

 
,  

. 
 

,  
.  

. . 
 

,  
,  

. 



 
 

.  
, ,  

. 
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. 
 

40 .  
 - ,  - 

, .  
.  

,  
. ,  

, ,  
, , .  

.  
 20 . 

?  
, ,  

.  
",  

.  " "  
 

, , .  
.  

 " " . 
 IBM PC  

 IBM PCXT, ,  
,  

. 
.  

, , ,  
.  

, . . ,  
.  

 - 
, , , , , 

, . 
 
12.1  

 
),  

. , 
.  

, 
.  

 



, .  
). 

 
 

.  
,  

. 
. 

  
1.2  

 
. 1.  5 

: ,  
 ( ),  ( ) (  

),  ( )  
. 

 
 ( ). 16-  

), ,  
.  8-  ( ) 

 
. ,  

,  
. 

 ( )  
 ( ).  

 ( )  
 ( ). . 

, , , 
 

: 
1.  " " . 
2.  " " . 
3.  " " . 

,  
,  

. 
: 

1.  1. 
2.  200. 
3.  10. 

, . 2 ,  
. ,  

.  1  
 - .  1 , 



 (  1). ,  
,  ( ),  -

. ,  
. . 2  100,  - 

 101 (  1); . 
. 2  2  - :  

. 
 

. ,  
 - ,  

, . 
, -

: 
1.  100 .  
,  ( )  

. 
2.  (" ")  
, .  

.  ( ) , 
. 

3.  101 ;  
, . 

4.  "  1".  
 101.  (  

 1)  
.  ("  1"). 

5. , , , 
 1.  " "  

. ,  
-

. 
6.  102 .  

, . 
7.  " "  

, . 
8. ,  

.  103  
. 

9.  "  
 200".  

.  "  200"  
, . 

10. .  
 200 , . 



11.  
.  " "  200 
. .  

.  " ". 
12.  104  

, , . 
13. ,  

, ,  
. 

14.  105 ,  
. 

15.  "  
10", . 

16.  "  10".  
, ,  

 10,  " " ( ) . 
 " "  10 . 

 ( )  
, .  

. 
,  

.  
.  

, 
. 

, : 
- ; 

; 
- , ,  

; 
-  

, ; 
- ,  

; 
- . 
 

 
1.3  

 
. ,  CISC (Complete Instruction Set Computer) 

, , RISC (Reduce 
Instruction Set Computer) ,  

, . 
,  

: 



-  ( ); 
-  ( )  

. 
, ,  

 ( ,  
,  

)  (  
, ,  

). 
,  

. 
1.  

.  
,  

: .  
,  

.  
,  

.  
,  

 ( ,  
). 

 Zilog. 
 Z80 -  Zilog ,  

,  i8080,  
 " ". 

,  
.  

,  
,  

 PUSH. 
,  

, ,  
 

.Z80  Sinclair ZX, Sinclair Spectrum, Tandy 
TRS80. 

 -  
). 

 Motorola . , 
6800  ,  

.  
. 

 6800 ,  
.  

6800  



 (>Z80  PUSH). 
. 

2.  
. 

, 
, . 

3. ,  (  " -
"),  

. 
, 

;  
. 

 
: 

- ; 
- , ; 
- ; 
- ; 
- ; 
- ; 
-  

; 
- ,  

. 
 
12.2.  

,  
, ,  

, ,  
,  

. 
,  

, ,  
) ,  

, .  
, . .  

,  
,  

. 
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, ) : 
; , 

 ( );  



 
;  
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,  ( ) 
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12.3.  
 

: . 
 

 ( , 
, ,  
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,  
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,  
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 - .  
 

. .  
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,  -

 ( ) . 
 

.  
,  

.  
,  

. 



-
.  

. 
 

 ( , ). ,  
 ( )  

. 
 

.  
, ,  

.  
 ( ).  

 16, 32 . 
,  ( )  

: 
1) , ,  

; 
2)  

; 
3) , 

,  
; 

4) ,  
 

. 
 

- . 
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. 
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, , -
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