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1  PIC-  

 

  .  

: 

1. ; 

2. ; 

3. . 

. ,  

.  : 

 

 

 (CPU) 

 

 

 

 

.  - , -

. -

 ( ,  

 , , , ) -

 ( ). : 

   

  TMR  

  (CCP)  

  (SSP)  

  (MSSP)  

  USART  

   

   

  10-   
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  (PSP) 

 .  

.  

- , -

: 

 ; 

 ; 

 -

. 

 PIC: 

 
-

 

 

 (SLEEP) 

 RC  

 

               

       : 

 ; 

 ; 

 ; 

 ; 

 . 

. , ,  

.  

 

 . ,  

 VIL  )  

 EPROM  ROM 
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-

. -

 -

. Microchip . -

-

. 

1 - C,  PIC16CXXX - EPROM ; 

2 - CR,  PIC16CRXXX - ROM ; 

3- F,  PIC16FXXX - FLASH . 

.  

 PICmicro MCU  . 

-

 (  ).  1-1 -

 PIC16CXXX. 

 

 1.1 -  

    
  

EPROM PIC16CXXX PIC16LCXXX 
ROM PIC16CRXXX PIC16LCRXXX 
FLASH PIC16FXXX PIC16LFXXX 
 

 1.2 , -

, -

.   

. 

 

 1.2 -  
 EPROM ROM FLASH 

 C 4.5 - 6.0  CR 4.5 - 6.0  L 4.5 - 
6.0  

-
 LC 3.0 - 6.0  LCR 3.0 - 6.0  LF 3.0 - 

6.0   
 LC 2.5 - 6.0  LCR 2.5 - 6.0  LF 2.0 - 

6.0  
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.               

        : 

1. .  

.  

, .  -

. 

2. . -

, . 

3. DIE - , . DIE -

, . 

 1.3 . 

 

 1.3 -   

    
  

   

DIE ,  
 

 

. 

 EPROM -

 . 

, , -

:  , ,  

,   ( -

). 

 OTP. 

OTP -

 EPROM . -

.  -

, -

. 
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FLASH . 

FLASH -

. ,  

.   

, -

. 

EEPROM . 

EEPROM  

.  ,  

.  -

, -

 . 

ROM . 

 ROM  

.   

. ROM -

. 

DIE . 

 DIE . -

 DIE  

. , -

 DIE  . 

 

. 

1. ? 

2. ,  

? 

3.  FLASH- , 

? 
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2  

 

 

.  

.  

 (TCY) . 

 

.  RC ,  

 ( -

 CLKOUT ). -

, 

.  

. -

: 

 LP -  ( -

); 

 XT - ; 

 HS - ; 

 RC -  (  EXTRC  CLKOUT); 

 EXTRC - ; 

 EXTRC -  CLKOUT; 

 INTRC -  (4 ); 

 INTRC -  (4 )  CLKOUT; 

 

. RC 

,  LP  

.  

. 

 

2.1  

 PICmicro  
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.  -

 (FOSC2, FOSC1  

FOSC0).  LP, XT  HS  

.  2-1  

2-2   -

. -

 , -

 (IDD).   

-

  ( , , 

 ( , , -

)). 

 RC  EXTRC  CLKOUT  

.  , -

. 

 

 2.1 -  
FOSC1:FOSC0 

 
FOSC1:FOSC0 

 
 

 
  

11 RC -  
-

). -
. . 

10 HS       
 .  

 
. 

01 XT     -
.     

-
. 

00 LP      
.     

  -
. 

 

 2.2 -  
FOSC2:FOSC0 

 
FOSC2:FOSC0 

 
 

 
-

 
 

111 EXTRC 
 CLKOUT 

- . -
.  

CLKOUT .  . 
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110 EXTRC 
- 

  . 
 . 

 CLKOUT  (  
). 

101 INTRC 
 CLKOUT - 

. -
 4 .  CLKOUT -

. 
100 INTRC 

- 
    . 

    4 .    CLKOUT 
 -

). 
011 - - . 
010 HS 

 
 -

.   
. 

001 XT 
 

 -
.       

. 
000 LP 

 
 -

.   
. 

 
 

2.2  

 XT, LP  HS  

 OSC1, OSC2 ( .  2.1). -

 PICmicro  . 

-

, . -

 XT, LP  HS -

 OSC1 ( .  2.3). 

 

 
 
 
 
 
 
 
 

 2.1 -  HS, XT  LP 
 

 
 VSS, -

 . , -

, : 

1. ; 

2.  C1  C2 ( .  2-1); 
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3.  VDD; 

4. ; 

5.  Rs,  ( .  2-1); 

6.  ( -

); 

7. ; 

8. ; 

9. . 

 2.2  

 .   ,   -

  ,  

50% .  

 VDD/2. 

 

 

 

 
 
 
 
 
 

 2.2 - -
 

 

2.3  

 2.1 -

.  RF  

 2  10 , 

.  Rs -

 . -

,  -

.  

 ( . 
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 2.1).  C1, C2 -

  2.3    2.4.    -

               

. 

 2.3 -  
: 

  C1 / C2 
XT 455  

2.0  
4.0  

22 - 100  
15 - 68  
15 - 68  

HS 8.0  
16.0  
20.0  

10 - 68  
10 - 22  

TBD 
 

: 
455  Panasonic EFO-A455K04B 0.3% 
2.0  Murata Erie CSA2.00MG 0.5% 
4.0  Murata Erie CSA4.00MG 0.5% 
8.0  Murata Erie CSA8.00MT 0.5% 

16.0  Murata Erie CSA16.00MX 0.5% 
20.0  TBD TBD 

 

 2.4 -  
: 

  
1 2 

LP 32  
200  

68 - 100  
15 - 30  

68 - 100  
15 - 30  

XT 100  
2.0  
4.0  

68 - 150  
15 - 30  
15 - 30  

68 - 150  
15 - 30  
15 - 30  

HS 8.0  
10.0  
20.0  

15 - 30  
15 - 30  
15 - 30  

15 - 30  
15 - 30  
15 - 30  

 
: 

32.768  Epson C001R32.768-A 20 PPM 
100  Epson C-2 100.00 KC-P 20 PPM 
200  STD XTL 200.000 kHz 20 PPM 
2.0  ECS ECS-20-S-2 50 PPM 
4.0  ECS ECS-40-S-4 50 PPM 
8.0  ECS ECS-80-S-4 50 PPM 

10.0  ECS ECS-100-S-4 50 PPM 
20.0  ECS ECS-200-S-4 50 PPM 

 

. ,  

.  Rs -

    HS    XT         

.  , . -

. 
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2.4.  

, -

:  ( , ,  

);  ( , ); -

. -

, . 

 

: 

• ; 

• ; 

• ; 

• ; 

• ; 

• ; 

• ; 

• ; 

• ; 

• ; 

• ; 

• . 

, -

, C1, C2  Rs. -

: , -

.           -

  ,             

 ( , ). 

 PICmicro  

,              

.             20  

32 . , -

.  
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). 

              -

       FOSC. -

 (  RC)  

 (  - ,  

 - ).  

-

. 

 C1  C2  

-

. -

, , -

, . , -

-

. 

, -

 

 VDD ( , ). -

-

, , -

 

.  

 ( -

 VDD )  

 (  

 VDD ), -

, -

. 

, -

 C2 ,  C1.  
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, . 

-

 C1  C2 -

.  C2 -

.  C2 -

. -

 C1  C2 , -

. 

 Rs , -

      .  -

            OSC2,    -

.  OSC1  

,  

. , -

. , -

 20 -

 10 ,  

 30 .    

.  

. 

 OSC2 , 

 

 (  -  4  5 -

 5 ). , 

 VDD, -

. -

.  

 VDD  VSS,  

,  

 C2. -

 " " . -
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, 

.  

. 

 Rs  20 , ,  

. , -

 Rs, -

 C2. ,  Rs 

 10 ,  

20  32 . 

.  

 SLEEP, -

 

 SLEEP . -

. ,  

, -

,  

. -

: 

•  ( -

); 

•  ( ); 

•  

• ; 

• ; 

•  SLEEP. 

-

. 

 

2.5  

, -

,  LP, XT  HS. 
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. ,  RC, .  RC -

. , -

,  

, . -

. 

 -

, , . 

,  OSC2 -

 . 

 

 
 
 
 
 

 2.3 -  HS, XT  LP -
 

 

. , -

.  Microchip -

,  

.  

.  

-

. , -

. 

-

, . -

.    -

          :         ,   

   . 

 2.4 -

, . -

 74AS04  
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 1800.  

 4.7 .  10 -

. 

 
 2.4 -  

 

 2-5 -

, -

.  1800.  330 -

-

. 

 
 2.5 -  

 

 

 2.4, 2.5),  HS, XT  

LP (  2.3). 

 

 RC . ,  

,  RC (EXTRC) , -

.  RC -
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,  (REXT),  (CEXT) . 

-

.  

,  CEXT.  

 R  C. 

 2-6  RC  PIC16CXXX.  

 2.2  

.  

 1 )  

, . -

 3  100 . 

 
 2.6 - EXTRC  

 

 

(CEXT=0 ),  

 20 .  (  

  ) -

. 

 PIC- -

   RC .  

 R ( . )  

 C ( .  

).         

        OSC2/CLKOUT  -

 FOSC/4. 
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 RC .  RC -

 

.  RC -

, : 

• ; 

• ; 

• ; 

• . 

  RC  4 .  (  

)  4  ( -

)  VDD=5  250 . -

 OSCCAL -

 RC .  CAL3:CAL0  

.  

 CAL3:CAL0 (  0000  1111) -

. 

      4     RC          

     CAL3:CAL0,          -

        CALFST    CALSLW.       

 

.  CALFST  '1' -

 RC ,  CALSLW  '1'  

. 

 OSCCAL , -

 (CAL3:CAL0 = 7h, CALFST  

CALSLW ). 

 

 

 OSCCAL 
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R –  

W –  

 U – ,  0 

 –n –  POR 

–x –  POR 

 

 7-4: CAL3:CAL0:  RC . 0000 = -

; 1111 =  

. 

 

 3: CALFST:  RC . 1 = 

; 0 =  

 

 2: CALSLW:  RC  1 = 

; 0 =  

 1-0: :  '0' 

 

 1.  CALFST = 1,  CALSLW . 

 2.                OSCAL               

   '0'   . 

 

 OSCCAL  

 RC .  

,  Microchip,  .  

. 

 2.7 -

 (VDD = 5 , 250C, OSCCAL=07h) -

 OSCCAL. 
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 2.7 -  RC  

 OSCCAL 
  

 2.8 , -

 4  CAL3:CAL0.  

,  CAL3:CAL0. 

 RC  4  

 CAL3:CAL0.  

(CALSLW  CALFST), .  

 RC -

 CAL3:CAL0.  CALFST  CALSLW  2.9, 

2.10. 

 
 2.8 -  RC  

 CAL3:CAL0 
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 2.9 - CALFST  RC -

 
 

 
 2.10 - CALSLW  RC 

 
  

 

 RC . -

 RETLW XX,  XX - . -

 CALL YY,  YY -  

.            

  W.         MOVWF OSCCAL,  

 RC -

.  2.5 -

. 
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 2.5.  
 

) 
 

 
512 1FFh 

 3FFh 
 7FFh 
 FFFh 
 1FFFh 

 

 ( )  

. -

-

.  

. 

.  RC  

 CLKOUT -

 FOSC/4 (  FOSC2, FOSC1, FOSC0   (  2007h) 

 '101'  RC  '111'  RC -

).  

. 

 RC ,  

.  

, -

 OSCCAL.  CLKOUT  1  

( 1.5%)  VDD = 5  250C,  OSCCAL -

. -

. 

 

2.6  SLEEP  

 SLEEP ,  

 (  

Q1).  OSC1  OSC2 -

. . ,  

SLEEP  ( -

). ,  SLEEP 
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, . -

 SLEEP , -

 WDT . 

 2.6.  OSC1  OSC2  SLEEP . 
  OSC1  OSC2 

EXTRC ,  
 -

 

 

INTRC - - 
LP, XT  HS , 

  
, 

  
 

. -

. 

, -

.  (  

,  Q1). 

 RC  (EXTRC)  

CLKOUT  OSC2 -

,  -MCLR .  -MCLR -

 VIH , RC . 

. -

. , 

 (OST),  

.  -  

 (PWRT), -

 72  ( ), -

  . -

. 

 

. 

1. ? 

2.  PIC-

? 
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3. -

? 

4.  

? 

5. ?  

? 

6. ? 
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3  PIC-  

 

 PICmicro  

,  RISC -

. 

 PICmicro: 

• ; 

• ; 

• ; 

• ; 

• ; 

• ; 

• ; 

•  ( ). 

 3.2  

PICmicro . 

.  

.  

,  

. 

 

. -

 8-  (  8 ) . 

 ( ) , -

. , -

. 

 

 (  14 - ).  

, . -

. -

-
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, . 

 3.1. 

 
 3.1 -  

  

.  

 8- . -

.  

-

 (  8- ), -

-

. 

. -

 14 - . 14 -  

 14 - -

. -

.  

, . 

, -

. ,  4 ,  2 . 

 2:1  

. ,  

, . 

.  

: , .  

 TCY, -
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 TCY. -

 TCY -

. 

.  

 (TCY) ,  

 14 - .  

.  

,  

 PC. -

, . 

. -

 ( ), -

. -

. 

. -

. -

,  PC, . 

 ( ). -

 

.  

 " ",               

.  

, -

. 

 SLEEP - -

. 

 CLRWDT - , 

 WDT. 
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 3.2 -  PICmicro -
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.  (  

OSC1) -

 Q1, Q2, Q3  Q4.  (PC) 

 Q1, -

 Q4. -

 Q1  Q4.  3.3 . 

 
 3.3 -  

  

 .  

 Q1, Q2, Q3  Q4. -

, , -

.  PC ( , 

 GOTO), . 

 PC -

 Q1.       ,      ,      

    IR      Q1. -

 Q2, Q3  Q4.  Q2, -

 Q4. 
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 3.4  

.  TCY0  

.  TCY1 ,  

.  TCY2  

, .  TCY3  

 (CALL SUB_1). 

 CPU  

 PC  SUB_1. -

, ,  TCY3, .  

 TCY4  ( -

 NOP)   SUB_1.  TCY5 

   

SUB_1 + 1. 

 
 3.4 -  

 

, .  

, .  

. ,  

. 

 

. 

 3.1 , -

. , -

. -

 TRIS  ( -

 LCD ). 
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 3.1   
 

  
 

 
  

 
AN0 

 
I 

 
 

AN1 I  
AN2 I  
AN3 I  
AN4 I  
AN5 I  
AN6 I  
AN7 I  
AN8 I  
AN9 I  
AN10 I  
AN11 I  
AN12 I  
AN13 I  
AN14 I  
AN15 I  

. 

AVDD P P . 
AVSS P P . 
C1 
C2 

I 
I 

 
 

 LCD. 
 LCD. 

CCP1 
CCP2 

I/O 
I/O 

ST 
ST 

 CCP1. 
 CCP2. 

CDAC O  . -
 , -

. 
CK I/O ST     USART      .      

   TX . TX, RX, DT). 
CLKIN 

 
CLKOUT 

I 
 

O 

ST/CMOS 
 

- 

. -
 OSC1 ( . OSC1/CLKIN, OSC2/CLKOUT). 

.  -
  HS,XT, LP .  RC 

  OSC2  CLKOUT  
1/4  OSC1,  . -

 OSC2 ( . OSC1, OSC2). 

CMPA O -  A. 
CMPB O -  B. 
COM0 L -  0 LCD. 
COM1 L -  1 LCD. 
COM2 L -  2 LCD. 
COM3 L -  3 LCD. 
-CS I TTL  ( . -RD,-

WR) 
DT I/O ST       USART         .        

  RX ( . TX, RX, CK). 
GP - .  

      -
 . 

 
 
 
GP0 

 
 
 

I/O 

 
 
 

TTL/ST TTL     .     
    . 

GP1 I/O TTL/ST TTL     .     
    

GP2 I/O ST 
GP3 I TTL 
GP4 I/O TTL 

GP5 I/O TTL 

. 
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 3.1   ( ) 
 

  
 

 
 -

-
INT I ST . 
-MCLR/VPP I/P ST  (  

)    . 
NC - - . 
OSC1 

 
 
OSC2 

I 
 
 

O 

ST/CMOS 
 
 

- 

-
.  RC -
.  . 

 .  -
  HS,XT, LP .  

RC   OSC2  
CLKOUT  1/4  OSC1,  . 

PBTN I ST . -
   . 

. -
 

 
 
PSP0 

 
 

I/O 

 
 

TTL 
PSP1 I/O TTL 
PSP2 I/O TTL 
PSP3 I/O TTL 
PSP4 I/O TTL 
PSP5 I/O TTL 
PSP6 I/O TTL 
PSP7 I/O TTL 

 TTL,  PSP . 

PORTA - .  
RA0 

 
I/O 

 
TTL  

RA1 I/O TTL  
RA2 I/O TTL  
RA3 I/O TTL  
RA4 I/O ST 
RA5 I/O TTL 

RA4 . 

PORTB - .  
      . 

 
 
RB0 

 
 

I/O 

 
 

TTL  
RB1 I/O TTL  
RB2 I/O TTL  
RB3 I/O TTL  
RB4 I/O TTL . 
RB5 I/O TTL . 
RB6 I/O TTL/ST       .  

      .     . -
     . 

      .  -
   .     . -
  

RB7 I/O TTL/ST 

    . 
 
RC0 

 
I/O 

 
ST 

RC1 I/O ST 
RC2 I/O ST 
RC3 I/O ST 
RC4 I/O ST 
RC5 I/O ST 
RC6 I/O ST 
RC7 I/O ST 

PORTC - . 

-RD I TTL  ( . -WR, -CS). 
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 3.1   ( ) 
 

  
 

 
  

 
RD0 

 
I/O 

 
ST 

RD1 I/O ST 
RD2 I/O ST 
RD3 I/O ST 
RD4 I/O ST 
RD5 I/O ST 
RD6 I/O ST 
RD7 I/O ST 

PORTD - . 

 
RE0 

 
I/O 

 
ST 

RE1 I/O ST 
RE2 I/O ST 
RE3 I/O ST 
RE4 I/O ST 
RE5 I/O ST 
RE6 I/O ST 
RE7 I/O ST 

PORTE - . 

REFA 
REFB 

O 
O 

CMOS 
CMOS 

 A -
.  B -

. 
 
RF0 

 
I/O 

 
ST 

RF1 I/O ST 
RF2 I/O ST 
RF3 I/O ST 
RF4 I/O ST 
RF5 I/O ST 
RF6 I/O ST 
RF7 I/O ST 

PORTF -  LCD. 

 
RG0 

 
I/O 

 
ST 

RG1 I/O ST 
RG2 I/O ST 
RG3 I/O ST 
RG4 I/O ST 
RG5 I/O ST 
RG6 I/O ST 
RG7 I/O ST 

PORTG -  LCD. 

RX I ST  USART. 
SCL I/O ST     I2C. 
SCLA I/O ST  I2C. 
SCLB I/O ST  I2C. 
SDA I/O ST  I2C. 
SDAA I/O ST  I2C. 
SDAB I/O ST  I2C. 
SCK I/O  SPI. 
SDI I  SPI. 
SDO O   SPI. 
-SS I 

ST 

   SPI. 
SEG00:SEG31 I/L ST  LCD  00  31. 
SUM O AN AN1     .          -

  
T0CKI I ST  TMR0. 
T1CKI 
T1OSO 
T1OSI 

I 
O 
I 

ST 
CMOS 
CMOS 

 TMR1. 
 TMR1. 

 TMR1. 
TX O -  USART  ( . RX). 
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 3.1   ( ) 
 

  
 

 
  

VLCD1 P -  LCD. 
VLCD2 P -  LCD. 
VLCD3 P -  LCD. 
VLCDADJ I   LCD. 
VREF I     .  -

 -
. 

VREF+ I  .  
 . 

VREF- I        .      
 . 

VREG O -         N-FET    -
 . 

VSS P - . 
VDD P -  

 . 
-WR    ( . -RD, -CS). 

 

: 

TTL =  TTL; 
ST = ; 
CMOS = ; 
NPU = N- ; 
NO-PD = . , .  VDD; 
PU = ; 
I = ; 
O = ; 
L =  LCD; 
P = ; 
SM =  SMBus. -

. 
 

. 

1. , -

? 

2. ? -

? 

3. ? 

4.  PIC- ? 

5.  PIC -

? 
 



 43 

4  

 

: -

. -

,  

. 

 (GPR)  (SFR) -

.  SFR, ,  

.  SFR, , 

. 

 

 

 13- -

,  8  x 14 ,  14-  

.  14-  

,  8  x 14 -

 8 . -

. 

 4  2  (0000h-

07FFh, 0800h–0FFFh, 1000h–17FFh, 1800h–1FFFh).  4.1  

 8- . -

-

 ( ). 

   

   PC, -

 PCLATH ( ).  

PCLATH ,  PC  

. 

,  8 , -

 

. ,    
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                  17FFh               

   07FFh.  2 -

. 

 
 4.1 -  8-  

: 

1. -

. 

2. . 

  

.  PICmicro -

 (PC),  0h.  0000h  «  

», . -
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.  (PC)  PCLATH, -

 0. 

. ,  

 PC  0004h,  « »,  

 PCLATH .  

, -

 PCLATH ,  

.  PCLATH ,  

,  

. 

. ,  

-

.  

. ,  

 RETLW. 

. ,  

,  

, . 

  PC. 13-  PC  

.  PCL 

.  PCH,  <12:8> -

 PC, .  PCH 

 PCLATH.  4.2  4 

 PC. 

 
 4.2 ) -  PCL 

(PCLATH<4:0> PCH) 
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 4.2 ) -  PC  GOTO 

(PCLATH<4:3>  PCH) 
 

  
 4.2 ) -  PC -

 CALL (PCLATH<4:3> PCH),  PC  
 

 

 
 4.2 ) -  (RETURN, RETFIE  RETLW), 

 
 

.  PCLATH  PCH. 

  

. -

 PCL ( , ADDWF PCL). -

,  PCL -

 (  256 ). 
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.  PCL,  

 5  PCLATH<4:0>  PCH. 

.  8 -

, . -

. 

 PICmicro  8-  

13- .  

, .  

-

 (CALL) .  

 PC  

 (RETURN, RETLW, RETFIE),    

PCLATH .  8 ,  

, . .  4.3. 

 
 4.3 -  

 1. -

. 

 2. -

,  (CALL, 

RETURN, RETLW  RETFIE) . 

.  (CALL, GOTO) -

 PICmicro  11-  

,  2 . -

 2 .  
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 2  PCLATH<4:3>. 

 (CALL  GOTO) -

 PCLATH<4:3>  ( . -

 4.2- , 4.2- ). 

 13-   -

    PC ,  

 PCLATH<3:4>  ( .  4.2- ). 

.             

      PLATH<4:3>  . -

, .  

. 

 4  

PLATH<4> . -

, . -

. 

 4.1  0  1 -

. , -

 PCLATH. 

 4.1.  0  1 -

. 
ORG 0x500 
BSF PCLATH,3 ;  1 (800h-FFFh) 
CALL SUB1_P1 ;  1 (800h-FFFh) 
: 
: 

 
ORG 0x900 

SUB1_P1: ;  1 (800h-FFFh) 
: 
RETURN ;  0 (000h-7FFh) 

 

.  

: 

 (SFR), -

; 

 (GPR), . 



 49 

, -

. -

,  96 . 

 

. -

 STATUS<7:5>.  4.5 -

. -

. 

, -

 W.  

. 

 

: 

•  - -

 PR1:PR0  STATUS; 

•  -  FSR,  IRP -

 STATUS -

 ( 0/ 1 2/ 3). 

 (GRP). -

.  

,  

. 

 

 (  FSR  INDF). -

,  

, .  

, . . 

 (SFR).   -

      -

. .  
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SFR, , -

. 

 

, . -

 RP1:RP0  STATUS. 

-

. 

 SFR,  

,  ( .  

).  

. 

. -

. 

.  4 .  

 ( -

) .  

: 

• RP1:RP0  STATUS ; 

• IRP  STATUS . 

 

 4.1 -  
 

 
 

(RP1:RP0) 
 

(IRP) 
   0 0 0 

1 0 1 
 

0 
2 1 0 
3 1 1 

 

1 

 

-

 7Fh (128 ). -

, . , 

 0  

 

. 
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, -

. 

,  4.5,  

 PIC .  16  

, ,  0,  

, . , -

, . 

,  

-

. 

 
 4.4 -  
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 4.5 -  

: 

1. ,      , -
. 

2.  
.  

00h. 
3. . -

. 
 
4. -

 0. 
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5. .  
 00h. 

6.  
. 

  

    4.6            18-   

.     '0'. 

 
 4.6 -  18 - -

 
 

,  INDF  FSR.  –  

,  

.  FSR, , -

.  

. 

 4.7  (  

,  FSR). -

 INDF.  

INDF ,  FSR. -



 54 

 INDF (FSR=0)  00h. -

 INDF  (  

 STATUS). 9-  IRP  

STATUS<7>.  9-  4.8. 

 
 4.7 -  

 
 4.8 -  

  

 4.2 -

 (  20h – 2Fh) . 
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TXREG  USART. ,  

, . 

 4.2.  20h  2Fh 

BCF STATUS, IRP  ;  0,1 
MOVLW 0x20   ;  
MOVWF   FSR 

NEXT: 
CLRF INDF   ;  
INCF FSR,F  ;  
BTFSS        FSR,4  ; ? 
GOTO NEXT   ; ,  

CONTINUE:                      ;  
 

.  4.3 -

,  4.4 , 

 ( ) . 

 4.3  
CLRF STATUS ;  STATUS (  0) 
: 
BSF STATUS, RP0 ;  1 
: 
BCF STATUS, RP0 ;  0 
: 
MOVLW 0x60 ;  RP0  RP1  STATUS  
XORWF STATUS, F ; (  3) 
: 
BCF STATUS, RP0 ;  2 
: 
BCF STATUS, RP1 ;  0 

 

 4.4  
 CLRF 

MOVLW 
MOVWF 

STATUS 
0x20 
FSR 

;  STATUS (  0) 
; 1-  GPR 
;  

Bank0_LP    
 CLRF INDF0 ;  GPR  FSR 
 INCF FSR ;  GPR 
 BTFSS FSR, 7 ;  GPR ? 
   ; (FSR = 80h, C = 0) 
 GOTO Bank0_LP ; ,  
   ; 
   ;  (  1) 
   ; (**  1 **) 
   ; 
 MOVLW 0xA0 ; 1-  GPR 
 
Bank1_LP 

MOVWF FSR ;  

 CLRF INDF0 ;  GPR  FSR 
 INCF FSR ;  GPR 
 BTFSS STATUS, C ;  GPR ? 
   ; (FSR = 00h, C = 1) 
 GOTO Bank1_LP ; ,  
   ; 
   ;  (  2) 
   ; (**  2 **) 
   ; 
 BSF STATUS, IRP ;  2  3  
 MOVLW 0x20 ; 1-  GPR 
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Bank2_LP 

MOVWF FSR ;  

 CLRF INDF0 ;  GPR  FSR 
 INCF FSR ;  GPR 
 BTFSS FSR, 7 ;  GPR ? 
   ; (FSR = 80h, C = 0) 
 GOTO Bank2_LP ; ,  
   ; 
   ;  (  3) 
   ; (**  3 **) 
   ; 
 MOVLW 0xA0 ; 1-  GPR 
 
Bank3_LP 

MOVWF FSR ;  

 CLRF INDF0 ;  GPR  FSR 
 INCF FSR ;  GPR 
 BTFSS STATUS, C ;  GPR ? 
   ; (FSR = 00h, C = 1) 
 GOTO Bank3_LP ; ,  
 :  ; ,  GPR  

 

. 

1. ? 

2. ? 

3. ? 

4. -

? 

5. ,  

? 

6. , ? 

7. , ? 
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5.  

 

 14 - ,  

 (OPCODE), -

, . -

 5.1. 

, -

: 

• ; 

• ; 

• . 

 

 'f' ,  'd' -

  . ,  

. , -

.  'd'=0,  W.  'd'=1, -

, . 

 'b'  

,  'f' - , . 

 'k'  

. 

, ,  

 

 PC. ,  

 NOP. -

.  4  

,  PC, -

 2 . 
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 5.1 -  
14-   

    13  0 
. 

 . 
-

 ADDWF f,d  W  f 1 00 0111 dfff ffff C,DC,Z 1,2 
ANDWF f,d  ' ' W  f 1 00 0101 dfff ffff Z 1,2 
CLRF f  f 1 00 0001 1fff ffff Z 2 
CLRW -  W 1 00 0001 0xxx xxxx Z  
COMF f,d  f 1 00 1001 dfff ffff Z 1,2 
DECF f,d  1  f 1 00 0011 dfff ffff Z 1,2 
DECFSZ f,d  1  f  0 1(2) 00 1011 dfff ffff  1,2,3 
INCF f,d  1  f 1 00 1010 dfff ffff Z 1,2 
INCFSZ f,d  1  f  0 1(2) 00 1111 dfff ffff  1,2,3 
IORWF f,d  ' ' W  f 1 00 0100 dfff ffff Z 1,2 
MOVF f,d  f 1 00 1000 dfff ffff Z 1,2 
MOVWF f  W  f 1 00 0000 1fff ffff   
NOP -  1 00 0000 0xx0 0000   
RLF f,d  f  1 00 1101 dfff ffff C 1,2 
RRF f,d  f  1 00 1100 dfff ffff C 1,2 
SUBWF f,d  W  f 1 00 0010 dfff ffff C,DC,Z 1,2 
SWAPF f,d  f 1 00 1110 dfff ffff  1,2 
XORWF f,d  ' ' W  f 1 00 0110 dfff ffff Z 1,2 

  -
 BCF f,b  b  f 1 01 00bb bfff ffff  1,2 

BSF f,b  b  f 1 01 01bb bfff ffff  1,2 
BTFSC f,b     b      f,  -

  0 
 

1(2) 
 

01 10bb bfff ffff  
 

3 

BTFSS f,b     b      f,  -
  1 

 

1(2) 
 

01 11bb bfff ffff  
 

3 
 

ADDLW k  W 1 11 111x kkkk kkkk C,DC,Z  
ANDLW k  ' '  W 1 11 1001 kkkk kkkk Z  
CALL k  2 10 0kkk kkkk kkkk   
CLRWDT -  WDT 1 00 0000 0110 0100 -TO,-PD  
GOTO k  2 10 1kkk kkkk kkkk   
IORLW k  ' '  W 1 11 1000 kkkk kkkk Z  
MOVLW k  W 1 11 00xx kkkk kkkk   
RETFIE -         -

  
 

2 
 

00 0000 0000 1001   

RETLW k     
  W 

 

2 
 

11 01xx kkkk kkkk   
RETURN -  2 00 0000 0000 1000   
SLEEP -  SLEEP 1 00 0000 0110 0011 -TO,-PD  
SUBLW k  W  1 11 110x kkkk kkkk C,DC,Z  
XORLW k  ' '  W 1 11 1010 kkkk kkkk Z  

 

: 

1.          "    -      -   "      
    (  MOVF PORTB,1)  

, . ,  
 '1', ,  

 '0'. 
2.  TMR0 (  d=1)  TMR0 -

,  TMR0. 
3.  PC,  

.  NOP. 
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.  5.1 . -

 3  6 ,  35 . 

 1. -

.  

. 

-

: 0xhh,  h - .  

: 00000100b,  b - -

. 

 
 5.1 -  

 

 5.2  
  
f  (  0x00  0x7F) 
w  ( ) 
b  8-  
k  ( ) 
x  (0  1).  x=0   

 
 

d : d = 0 -  
 w 

d = 1 -  f 
 d = 1 

label  
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TOS  
PC  

PCLATH  
GIE  

WDT  
-TO  WDT 
-PD  
dest ,  w  
[ ]  
( )  

  
< >  

  
 ,  

 

. -

 PICmicro   

, . -

, -

. 

STATUS . -

 STATUS ,  Z, 

DC  C, . -

. -

 STATUS  -TO  -PD. -

 STATUS     -

.  ,   CLRF STATUS  

 Z (  STATUS  000uu1uu,  u -  

). 

PCL -

. ,  "  -  - "  PCL  

: 

 

 PCL:                                      PCL  dest; PCLATH . 

 PCL:                                      PCLATH PCH; 

                                                           8 -  PCL. 

 -  - ": PCL ; 

                                                           PCLATH PCH; 

                                                           8 -  PCL. 
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 PCH -  ( ), PCLATH 

- , dest - . 

.  

, , -

 ("  -  - ").  

 ( , -

). 

.  ( -

)  Q1,  

 "  -  - " , . 

.  (TCY) -

 (Q1-Q4).  Q  

(TOSC).  Q ,  

, , . -

 5.2  Q . 

 
 5.2 -  Q 

 

 (TCY),  4- , -

: 

Q1:  (NOP) 

Q2:  

Q3:  

Q4: . 

 

.  2 : -

. . 
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ADDWF  f, d 
 

 
W  f 

 

 
 

W    f. 
 d=0,  

 W. 
 d=1,  

  f. 
: - 

- 
 INDF. 

, 
 FSR. 
 INDF  
 (  

 
STATUS) 

 INDF (FSR=0)  
 00h. 

9-  (IRP) - 
 STATUS<7>. 

 PC 
)  

 PCL 
(ADDWF  PCL). 

  ,  
 PCL  

 (256 ,  
- ). 

PCL –  (8  <7:0>) 
 (PC),  

. 
PCH –  (5  <12:8>) 

 PC,  
).  PCH 

 
 PCLATH. 

,  
  PCL,    PCH 

 ( ). 

 
ADDWF     ABC,0 

 
W=0x17 

ABC=0xC2 
 

W=0xD9 
ABC=0xC2 

 
ADDWF        INDF,1 

 
W=0x17 

FSR=0xC2 (  
 “ ” -

 0x20) 
 

W=0x17 
FSR=0xC2 (  

 “ ” -
 0 37) 

 
ADDWF         PCL,1 

 
W=0x10 

PCL=0x37 
C=x 

 
PCL=0x47 

C=0 
 

ADDWF        PCL,1 
 

W=0x10 
PCL=0xF7 
PCH=0x08 

C=x 
 

PCL=0x07 
PCH=0x08 

C=1 

 
 
 

 
 
 
 
 
 
 
 
 
 
1 

 
 
 
 
 
 
 
 
 
 
 
 
 
C,DC,

Z 

 
 
 

ANDWF  f, d 
 

 
W  f 

 
 
 

 “ ” -
  W    f. 

 d=0,  
 W. 

 d=1,  
  f. 

 
ANDWF     ABC,1 

 
W=0x17 (00010111) 

ABC=0xC2(11000010) 
 

W=0x17 
ABC=0x02 (00000010) 
 

ANDWF      ABC,0 
 

 
 
 
   
 
 

1 

 
 
 
       
 
 

Z 
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W=0x17 
(00010111) 

ABC=0xC2(11000010) 
 

W=0x02 
(00000010) 

ABC=0xC2 
 

ANDWF     INDF,1 
 

W=0x17 
FSR=0xC2 (  

 “ ” -
 0 ) 

 
W=0x17 

FSR=0xC2 (  
 “ ” -

 0 15) 
 

 
 
 
 

CLRF    f 
 

 f 
 
 

 
 
 
 
 
 

  f 
  Z 

 
CLRF    FLAG_REG 

 
FLAG_REG=0x5A 

 
FLAG_REG=0x00 

Z=1 
 

CLRF       INDF 
 

FSR=0xC2 (  
 “ ” -

 0 ) 
 

FSR=0xC2 (  
 “ ” -

 0 00) 
Z=1 

 
 
     
 
 
 

1 
 
 
 

 
 

 
 
 
 

Z 

 
CLRW 

 
 W 

 
 

 
  W 

  Z 

CLRW 
 

W=0x5A 
 

W=0x00 
Z=1 

 
 

1 

 
 

Z 

 
 
 
 
 

COMF   f, d 
 

- 
   f 

 
 

 
 
 
 
 

 f 
 

 d=0,  
 W. 

 d=1,  
 f 

 
COMF    REG1,0 

 
REG1=0x13 

 
REG1=0x13 

W=0xEC 
 

COMF    REG1,1 
 

REG1=0xFF 
 

REG1=0x00 

 
 

 
 
 
 
 
1 

 
 

 
 
 
 
 

Z 
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Z=1 
 

COMF     INDF,1 
 

FSR=0xC2 (  
 “ ” -

 0 ) 
 

FSR=0xC2 (  
 “ ” -

 0 55) 
                                  
 
 
 
 
 
 
 

DECF    f, d 
 

 
1  f 

 
 
 
 
 
 
 

 
  f 

 
 d=0,  

 W. 
 d=1,  

  f. 

DECF    CNT,1 
 

CNT=0x01 
Z=0 

 
CNT=0x00 

Z=1 
DECF     CNT,0 

 
CNT=0x10 

W=x 
Z=0 

 
CNT=0x10 
W=0x0F 

Z=0 
 

DECF     INDF,1 
 

FSR=0xC2 (  
 “ ” -

 0 01) 
 

FSR=0xC2 (  
 “ ” -

 0 00) 
Z=1 

 
 
 

 
 
 
 
 
 
 
 
1 

 
 
 

 
 
 
 
 
 
 
 

Z 

                                                
 
 
DECFSZ   f, d 
 

 
1  f   

 
  0 

 
 
 
 
 
 
 

 

 
  f  ,   0 

 
 d=0,  

 W. 
 d=1,  

 f. 
 0 – - 

. 
 = 0,  

 ( -
,  

” NOP),  
 2 . 

 
 

HERE    DECFSZ   CNT,1 
               GOTO       LOOP 
CONTINUE     . 
                           . 
1)    
          CNT=0x01 

PC=  HERE 
    
          CNT=0x00 
 PC=   CONTINUE 
 
2)   
           CNT=0x02 

PC=  HERE 
 

CNT=0x01 
PC=  HERE+1 

 
 
 
 
 
 
1(2) 
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INCF   f, d 
 

 
1    f 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
  f 

 d=0,  
  W. 

 d=1,  
  f. 

 
1)   INCF     CNT,1 
     

CNT=0xFF 
Z=0 

 
CNT=0x00 

Z=1 
 
2)   INCF    CNT,0 

 
CNT=0x10 

W=x 
Z=0 

 
CNT=0x10 

W=0x11 
Z=0 

 
INCF      INDF,1 

 
FSR=0xC2 (  

 “ ” -
 0xFF) 
Z=0 

 
FSR=0xC2 (  

 “ ” -
 0 00) 
Z=1 

 

 
 
 
 
 
 
 

 
 
 
 
 
 
1 

 
 
 
 
 
 
 

 
 
 
 
 
 

Z 

 
 
 
 

INCFSZ  f, d 
 
 

 
1    f    

 
  0 

 
 
 
 
 
 
 

 
 

 
  f ,  0 

 d=0,  
  W. 

 d=1,  
  f. 

 0 – - 
. 

 = 0,  
 ( -

,  
” NOP),  

 2 . 

 
HERE     INCFSZ  CNT,1 
                 GOTO     LOOP 
CONTINUE     . 
                           .               
1)    

PC=  HERE 
CNT=0xFF 

 
CNT=0x00 

PC=  CONTINUE 
 

2)    
PC=  HERE 

CNT=0x00 
 

CNT=0x01 
PC=  HERE+1 

 
  

 
 
 
 
 
 
 
 
1(2) 

 

 
 

 
 
 

 
 
 
 

 

 
1)   IORWF  RES,0 

 
RES=0x13 
W=0x91 
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IORWF    f,d 
 

 
” 

W    f 
 

 
 
 
 
 
 

 “ ”  
 W  f 

 d=0 –  
  W 

 d=1 –  
  f. 

 
RES=0x13 
W=0x93 

Z=0 
 
2)  IORWF  RES,1 

 
RES=0x13 
W=0x91 

 
RES=0x93 
W=0x91 

Z=0 
 
3)  IORWF    RES,1 

 
RES=0x00 
W=0x00 

 
RES=0x00 
W=0x00 

Z=1 
 

IORWF     INDF,1 
 

W=0x17 
FSR=0xC2 (  

 “ ” -
 0 30) 

 
W=0x17 

FSR=0xC2 (  
 “ ” -

 0 37) 
Z=0 

 
 
 
 
 
 
 
 
 
1 

 
 
 
 
 
 
 
 
 

Z 

 
 
 

 
 
 

 
 
 
 

MOVF    f,d 
 

 
f 

 
 
 
 
 
 
 
 
 

  f  - 
 

 d=0 –  
  W. 

 d=1 –  
  f. 

d=1  
  f  . 

 
MOVF    REG,0 

 
W=0x00 

REG=0xC2 
 

W=0xC2 
REG=0xC2 

Z=0 
 

MOVF    REG,1 
1)   

REG=0x43 
 

REG=0x43 
Z=0 

2)  
REG=0x00 

 
REG=0x00 

 
 
 
 
 
 
 

 
 
 
 
 
 
1 

 
 
 
 
 
 
 

 
 
 
 
 
 

Z 
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Z=1 
 

MOVF        INDF,1 
 

W=0x17 
FSR=0xC2 (  

 “ ” -
 0 00) 

 
W=0x17 

FSR=0xC2 (  
 “ ” -

 0 00) 
Z=1 

 
MOVWF    f 

 
 

W    f 

 
 

 W  f 
 

 
MOVWF  OPTION 

 
OPTION=0xFF 

W=0x4F 
 

OPTION=0x4F 
W=0x4F 

 
MOVWF     INDF 

 
W=0x17 

FSR=0xC2 (  
 “ ” -

 0 00 ) 
 

W=0x17 
FSR=0xC2 (  

 “ ” -
 0 17) 

 
 
 

1 

 

 
NOP 

 
 

 
 

   

HERE    NOP 
 

PC=  HERE 
 

PC=  HERE+1 

 
 

1 

 

 
 

 
 
 
 
 
 
 

RLF    f, d 
                   

 
  f 

 
 

 
 
 
 
 
 
 
 
 

 
 f  

 C  STATUS 
 d=0 –  

  W. 
 d=1 –  

  f. 

 
RLF       REG,0 

 
REG=11100110 

W=xxxxxxxx 
C=0 

 
REG=11100110 

W=11001100 
C=1 

 
RLF            INDF,1 

 
FSR=0xC2 (  

 “ ” - 
 0x3A - 00111010) 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
1 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

C 
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C=1 
 

FSR=0xC2 (  
 “ ” - 

 0x75 - 01110101) 
C=0 

 
RLF           INDF,1 

 
FSR=0xC2 (  

 “ ” -
 0xB9 - 10111001) 

C=0 
 

FSR=0xC2 (  
 “ ” -

 0x72 - 01110010) 
C=1 

 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

RRF    f, d 
 

 
  f 

 
 

 

 
 
 
 
 
 
 
 
 
 
 

 
 f  

 C  STATUS 
 d=0 –  

  W. 
 d=1 –  

  f. 
 
 
                    
 
 

 
RRF       REG,0 

 
REG=11100110 

W=xxxxxxxx 
C=0 

 
REG=11100110 

W=01110011 
C=0 

 
RRF           INDF,1 

 
FSR=0xC2 (  

 “ -
 0x3A – 00111010) 

C=1 
 

FSR=0xC2 (  
 “ ” -

 0x9D – 10011101) 
C=0 

 
RRF           INDF,1 

 
FSR=0xC2 (  

 “ ” -
 0x39-00111001) 

=0 
 

FSR=0xC2 (  
 “ ” -

 0x1C – 00011100) 
C=1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C 
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SUBWF   f, d 
 

 
W    f 

            
 
    

 
 
 
 
 
 

  W 
  f. 

 d=0 –  
  W. 

 d=1 –  
  f. 

 
SUBWF      REG,1 

 
REG=0x03 

W=0x02 
C=x 
Z=x 

 
REG=0x01 

W=0x02 
C=1, Z=0 

  (“+”  ) 
 

SUBWF       REG,1 
 

REG=0x02 
W=0x02 

C=x 
Z=x 

 
REG=0x00 

W=0x02 
C=1, Z=1 

 (“0”  ) 
 

SUBWF        REG,1 
 

REG=0x01 
W=0x02 

C=x 
Z=x 

 
REG=0xFF 

W=0x02 
C=0, Z=0 

 (“-“ ) 
 

 
 
 

 
 
 
 
 
 
1 

 
 
 

 
 
 
 
 
 

C,DC,
Z 

 
 
 
 
 
 
 
 

SWAPF    f, d 
 

 
 

 
  f 

 

 
 
 
 
 
 
 
 

- 
  f. 

 d=0 –  
  W. 

 d=1 –  
  f. 

 
SWAPF         REG,0 

 
REG=0xA5 
(1010 0101) 

W=x 
 

REG=0xA5 
W=0x5A 
(0101 1010) 

 
SWAPF        REG,1 

 
REG=0xA5 

 
REG=0x5A 

 
 

 
 
 
 
 

1 
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SWAPF        INDF,1 

 
FSR=0xC2 (  

 “ ” -
 0x20 – 0010 0000) 

 
 

FSR=0xC2 (  
 “ ” -

 0x02 – 0000 0010) 
 

 
 

XORWF   f, d 
 

 
 “ - 

 
” 

W    f 

 
 

W    f  (  “ ”) 
 

 “   “ ” 
 W    f. 

 
   d=0 –  

  W. 
 d=1 –  

  f. 

 
XORWF      REG,1 

 
REG=0xAF 

W=0xB5 
 

REG=0x1A 
W=0xB5 

 
XORWF      REG,0 

 
REG=0xAF 

W=0xB5 
 

 
REG=0xAF 

W=0x1A 
 

 
 

XORWF      INDF,1 
 

W=0xB5 
FSR=0xC2 (  

 “ ” -
 0xAF) 

 
 

W=0xB5 
FSR=0xC2 (  

 “ ” -
 0x1A) 

 
 

 
 
 
 
 
 

 
 
 
 
 
 
1 

 
 
 
 
 
 

 
 
 
 
 
 

Z 
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 -            (b-  0  7) 

 
 
 
 
 
 

BCF     f, b 
 

 
 0   b 

  f 

 
 
 
 
 
 
 

    0    b    f 

 
BCF      REG,7 

 
REG=0xC7-11000111 
 

 
REG=0x47- 01000111 

 
 

BCF         INDF,3 
 

FSR=0xC2 (  
 “ ” -

 0x2F – 0010 1111) 
 

 
FSR=0xC2 (  

 “ ” -
 0x27 – 0010 0111) 

 

 
 

1 

 

 
 
 
 
 

BSF     f, b 
 

 
 1   b 

  f 

 
 
 
 
 
 
 

    1    b    f 

 
BSF      REG,7 

 
REG=0x0A- 00001010 
 

 
REG=0x8A- 10001010 
 

 
BSF            INDF,3 

 
FSR=0xC2 (  

 “ ” -
 0x20 – 0010 0000) 

 
 

FSR=0xC2 (  
 “ ” -

 0x28 – 0010 1000) 
 

 
 

1 

 

 
 
 

BTFSC     f, b 
 

 
b  f, 

  b=0,  
 
 
 

 

 
 
 

  b    f  =1,  
 

  b    f  =0,  
 

 ( , -
 “ ” 

NOP),  
 2 . 

 

 
HERE   BTFSC   FLAG,4 
FALSE GOTO     ABC 
TRUE   . 
              . 
1)   

PC=  HERE 
FLAG=xxx0xxxx 

 
. FLAG<4>=0, 

PC=  TRUE 
 

2)   

 
 
 
 
1(2) 
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PC=  HERE 
FLAG=xxx1xxxx 

 
 

. FLAG<4>=1, 
PC=  FALSE 

 
GOTO   ABC) 

 
 
 
BTFSS     f, b 

 
 

b  f, 
  b=1,  

 
 
 

 
 

 
 
 

  b    f=0, 
 

  b    f=1, 
 

 ( , -
 “ ” 

NOP),  
 2 . 

 

 
HERE    BTFSS    FLAG,4 
FALSE  GOTO    ABC 
TRUE    . 
             . 
1)  

PC=  HERE 
FLAG=xxx0xxxx 

 
 

. FLAG<4>=0, 
PC=  FALSE 

 
GOTO   ABC) 

 
2)  

PC=  HERE 
FLAG=xxx1xxxx 

 
 

. FLAG<4>=1, 
PC=  TRUE 

 

 
 
 
 
 
 
1(2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
         

 
                     ( k –  0  255 ) 

 
 
 

 
 
 
 
 
 

ADDLW    k 
 

 
 

  W 
 
 
 
 
 

 

 
 
 
 
 
 
 
 

  W 
    8 –  

  k. 
  W 

 
ADDLW       0x15 

 
W=0x10 

 
 

W=0x25 
 

ADDLW      REG 
 

W=0x10 
REG=0x37 ( - 

, -
) 

 
 

W=0x47 
 

ADDLW       CONST 
 

 
 
 
 
 
 

 
 
 
 
1 

 
 
 
 
 
 
 
 
 
 
C,DC,
Z 
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”  “ -
” : 

CONST  EQU  0x37 
W=0x10 

 
 

W=0x47 
 

 
 
 
 

SUBLW    k 
 

  W 
 

 

 
 
 
 
 
 

  W 
  8 –   k. 

  W. 

 
SUBLW     0x02 

 
W=0x01 

C=? 
Z=? 

 
W=0x01 
C=1, Z=0 

 (“+” ) 
 

SUBLW     0x02 
 

W=0x03 
C=? 
Z=? 

 
W=0xFF 
C=0, Z=0 

 (“-“ ) 
 

SUBLW       0x02 
 

W=0x02 
C=? 
Z=? 

 
W=0x00 
C=1, Z=1 

 ( “0” ) 
 

SUBLW      REG 
 

W=0x10 
REG=0x37 (  

,  
) 

 
 

W=0x27 
C=1 

 

 
 
 
 
 
 
 
 
 
 

1 

 
 
 
 
 
 
 
 
 
 
C,DC,
Z 
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MOVLW    k 

 
 
 

  W 

 
 
 
 
 
 
 

  k    W 
   

  0 

 
MOVLW       0x5A 

 
W=x 

 
W=0x5A 

 
MOVLW      REG 

 
W=x 

REG=0x37 (  
,  

) 
 

 
W=0x37 

Z=0 
 

MOVLW       CONST 
 

”  “ -
” : 

CONST  EQU  0x37 
W=x 

 
 

W=0x37 
 

 
 
 
 
 
 
 
 

1 

 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 

ANDLW    k 
 
 

 
” 

 
  W 

 
 
 
 
 
 
 

 “ ” - 
  W    8 –  

  k. 
 W 

ANDLW  0x5F (01011111) 
 

W=0xA3 (10100011) 
 

 
W=0x03 (00000011) 

 
ANDLW     REG 

 
W=0xA3 

REG=0x37 (  
,  

) 
 

W=0x23 
 

ANDLW       CONST 
 

”  “ -
” : 

CONST  EQU  0x37 
W=0xA3 

 
 

W=0x23 

 
 
 
 
 
 
 
 

1 

 
 
 
 
 
 
 
 

Z 

 
 

 
 

 
IORLW      0x35 
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IORLW    k 

 
 

 
” 

 
  W 

 
 
 
 

 “ ” 
  W    8 – - 

  k. 
 W. 

(0x35 – 00110101) 
 

W=0x9A (10011010) 
 

 
W=0xBF (10111111) 

Z=0 
 

IORLW     REG 
 

W=0x9A 
REG=0x37 (  

,  
) 

 
 

W=0x9F 
Z=0 

 
IORLW       CONST 

 
W=0x9A 

”  “ -
” : 

CONST  EQU  0x37 
 

 
W=0x9F 

Z=0 
 

IORLW         0x00 
 

W=0x00 
 

W=0x00 
Z=1 

 

 
 
 
 
 

1 

 
 
 
 
 

Z 
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XORLW    k 
 

 
- 

” 
 

  W 

 
 

 W 
 (  “ - 

”) 
 
 
 
 
 
 

 
”  

  W    8 –  
  k. 

 W. 

 
XORLW  0xAF(10101111) 

 
W=0xB5 (10110101) 

 
 

W=0x1A (00011010) 
Z=0 

 
XORLW     REG 

 
W=0xAF 

REG=0x37  (  
,  

) 
 

 
W=0x18 

Z=0 
 

XORLW       CONST 
 

W=0xAF 
”  “ -

” : 
CONST  EQU  0x37 

 
 

W=0x18 
Z=0 

 

 
 
 
 
 
 
 
 
 
 

1 

 
 
 
 
 
 
 
 
 
 

Z 

 
   

 
 

 
 

CALL 
 
 
     
       

  
) 

 

 
. 

 
 

 (PC+1) 
”   

(TOS). 
11  “ ”  

 
PC<10:0>. 

2  “ ”  
 PC<12:11>                

 PCLATH. 
 
 

 
 

HERE   CALL  ABC 
 

 
PC=  HERE 

 
 

PC=  ABC 
TOS=  HERE+1 

 
 
 

2 
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GOTO     k 

 
 

 
 
 

-
) 

 

 
. 

11  “ ”  
 

PC<10:0>. 
2  “ ”  

 PC<12:11> 
 PCLATH. 

 
 

 
 

GOTO       ABC 
 

PC=  ABC 

 
 
 
 

2 

 

 
RETURN 

 
  
 

 

 
. 

 (TOS) “ ” 
  PC. 

 
 

 
RETURN 

 
PC=TOS ( , 

”    
TOS) 

 

 
 

2 

 

 
 

RETLW    k 
 

  
 

 
 

 W 
 
 
 
  

 
 

. 
 W  8- - 

. 
 (TOS) “ ” 

 PC. 
 

 
HERE    CALL  TABLE 

                    . 
                    . 
TABLE  ADDWF    PCL,1 
                RETLW      k1 
                RETLW      k2 
                    . 
                    . 
                RETLW      kn 

 
W=0x07 

 
W=  k8 
PC=TOS (  

HERE+1) 
 

 
 
 
 
 
 

2 

 

 
RETFIE 

 
 
 

 
  

 
 

. 
 (TOS)  

 PC. 
 

 
7  INTCON {GIE} -

 1). 
 

 
 
RETFIE 

 
PC=TOS 
GIE=1 

 
 
 

2 

 

 
 

CLRWDT 
 

 WDT 
 

) 

 
 

 WDT  
 WDT). 

 STATUS,   -TO   
  -PD     1. 

 
 

 WDT) 
. 

CLRWDT 
 

WDT -
 

. : 
1:128 

 
 

WDT -
 

 
 
 
 
 

1 

 
 
 
 
 

-TO 
-PD 
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. : 
1:128 
-TO=1 
-PD=1 

 
 
 

SLEEP 
 

 
 

SLEEP 

 
 “ ” 

 
(-PD)  0. 

 
WDT  (-TO)  1. 

 
 WDT . 

   
 SLEEP  

. 
 

 
 
 

SLEEP 

 
 
 

1 

 
 
 

-TO 
-PD 

 

 

. 

1. ?  

. 

2. ?  

. 

3. ,  

? 

4. . 

5.  STATUS ? 

6. ? 

 



 79 

 

 

A 

A/D 

 

. Analog to Digital. 

 

Acquisition Time (TAQC) 

 

. TAQC - ,  

 

.  GO  '1',  

, . 

 

ALU 

 

   .         ,   

 ( , .),  (" ", " " 

.) . 

 

Analog to Digital (A/D) 

 

. 

 

Assembly Language 

 

    ,          

      . 
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B 

Bank 

 

. -

 PICmicro  7  (  

128 ), . , -

,  

128 .  RP1:RP0.  

 4  ( ). 

 

Baud 

 

 (  

). 

 

BCD 

. Binary Coded Decimal (BCD). 

 

Binary Coded Decimal (BCD) 

 

 4  0  9. , -

 (  0  99). 

 

BOR 

. Brown-out Reset. 

 

Brown-out 

 

,  

. . 
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Brown-out Reset (BOR) 

 

, , -

.  

 BOR (  BOR,  

). 

 

Bus width 

 

.  - 8 . 

 - 14 . 

  

C 

Capture 

 

 CCP ,  

. 

 

CCP 

, ,  (PWM).  

: ,  

. 

 

Common RAM 

 

, . 

,  70h  7Fh ( ).  

-

. 
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Compare 

 

  CCP,         ,    

  . 

 

Compare Register 

 

16 - , ,  16 - 

. ,  

. 

 

Capture Register 

 

16 - ,  16 - -

 TMR1, . 

 

Configuration Word 

 

 

  ,  WDT,  PWRT  

.). . 

 EPROM  '1'  

 '0'. ,  

'1'. 

 

Conversion Time (Tconv) 

 

. , -

-

. 

CPU 
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. , 

.  

, . 

  

D 

D/A 

 

. Digital to analog. 

 

Data Bus 

 

, . 

 

Data EEPROM 

EEPROM  

. -

-

 ( ). 

 

Data Memory 

 

,      ,      

.    . 

 

Direct Addressing 

 

.  

. 
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Digital to Analog 

 

 

). 

 

E 

EEPROM 

. , 

, -

. 

 

EPROM 

. 

, , -

.  EPROM -

. 

 

EXTRC 

 RC .  

 RC .  RC -

. 

  

F 

 

Flash Memory 

Flash  

,  

. Flash -

 EEPROM . 

 

FOSC 
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. 

 

G 

GIO 

. 

 

GPIO 

 

 

GPR 

 ( ).  

. 

 

H 

Harvard Architecture 

 

 

.  

,    

. 

 

Holding Capacitor 

 

. -

.  

, . -

. 

 

HS 
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.  

,  (  

 20 ). 

  

I 

I2C 

Inter-Integrated Circuit. .  

SSP . 

 

Indirect Addressing 

 

, . -

 INDF, ,  

 FSR. , 

 FSR. 

 

Instruction Bus 

 

. 

 

Instruction Fetch 

 

, -

. -

, . 

 

Instruction cycle 

 

: -

, , , . -



 87 

 ( . ).   (TCY) -

 (TOSC). 

 

Interrupt 

 

,  

 (0004h).  

PC , -

. 

 

INTRC 

 RC . -

 RC 

. 

  

L 

LCD 

 

. -

. 

 

LED 

 

. 

 

Literal 

 

, . 

 

Long Word Instruction 
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-

 ( ).  

, . . 

 

LP 

 

.  

,  (  

200 ). 

 

LSb 

. 

 

LSB 

. 

 

M 

Machine cycle 

 

.  PICmicro 

 4  (4 TOSC).  

 TCY. 

 

MSb 

. 

 

MSB 

. 

  

 

 



 89 

N 

Non-Return to Zero 

 

.  '1' 

,  '0' - -

.  - . 

 

NRZ 

 Non-Return to Zero. 

 

O 

Opcode 

 

 14- , . 

 (  4 ). 

. 

 

Oscillator Start-up Timer (OST) 

 

 1024  

. 

 

OST 

 Oscillator Start-up Timer. 

  

P 

Pages 

 

.  

 CALL  GOTO 11 -  

,    2 . -
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.                 

PCLATH<5:4>.         4  (  

). 

 

Parallel Slave Port (PSP) 

 

 8 -  

. 

 

POP 

,  ( -

).  PUSH. 

 

Postscaler 

 

,  (  WDT) -

. 

 

Power-on Reset (POR) 

 

,  0 .  

 0 , -

 PWRT. 

 

Power-up Timer (PWRT) 

 

, -

 POR,  

.  PWRT,  OST,  
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 (  OST -

). 

 

Prescaler 

 

, -

. 

 

Program Bus 

 

 

. 

 

Program Counter 

 

,  

. 

 

Program Memory 

 

  ,          .    

         ( ). 

  

PSP 

 Parallel Slave Port. 

 

Pulse Width Modulation (PWM) 

 ( ) 

, -

.  PWM  CCP 

. 
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PUSH 

,            (   

    ).  POP. 

 

PWM 

 

 Pulse Width Modulation. 

 

Q 

Q - cycles 

Q -  

, . 4 Q - -

 TCY. 

 

R 

RC 

 

. 

 ( ) . -

 4 . ( . EXTRC). 

 

Read-Modify-Write 

 -  -  

 - , , -

.  

. 

 

 

Register File 
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. 

 

ROM 

 

. ,  

. 

  

S 

Sampling Time 

 

, -

. . 

 

Serial Peripheral Interface (SPI) 

 

 SSP.  3- :  

, , . -

, . . 

 

SFR 

,  

. 

 

Single cycle instruction 

 

,  (TCY). 

 

 

Sleep 
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-

. . -

 Sleep . 

 

Special Function Registers (SFR) 

. 

-

. 

 

SPI 

 Serial Peripheral Interface. 

 

Stack 

 

, -

.  

CALL . 

  

T 

TAD 

-

. 

 

TCY 

 (4 

TOSC). 

 

TOSC 

. 

 

U 
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USART 

. -

-

.  

. 

 

V 

Voltage Reference (VREF) 

 

, -

. 

 

Von Neumann Architecture 

 

.  

, -

 ( ). 

  

W 

W Register 

 Working Register. 

 

Watchdog Timer (WDT) 

 

. WDT -

, , -

 " " .  WDT  

 RC . 

 

 

WDT 
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 Watchdog Timer. 

 

Working Register (W) 

 (W) 

. -

. 

 

X 

XT 

.  

 100  4 . 
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: 
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