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| [Shows the curently loaded components,

LIST P=16F628A
INCLUDE PI16F628A.INC

CONFIG _INTOSC OSC NOCLKOUT& WDT OFF& PWRTE ON& M

CLRE OFF& LVP OFF

ERRORLEVEL -302

CBLOCK 20H
W _TEMP:1,STATUS TEMP:1,FSR _TEMP:1
J:1.K:1
LED3:1,LED2:1,LEDI1:1,LEDO:1
TEMPL:1, TEMPH:1
COUNT:1,MEM:1,CATOD:1,INDEX:1
TEMP:2,TEMP _T1CON:1

ENDC

BANKO MACRO
BCF STATUS,RPO
BCF STATUS,RP1

ENDM



BANKI1
BSF
BCF
ENDM
ORG 0
GOTO
ORG
GOTO
START
MOVWF
CLRF
CLRF
BANKI
MOVLW
MOVWEF
MOVLW
MOVWEF
BSF
BANKO
CLRF
CLRF
CLRF
MOVLW
MOVWF
BSF

MACRO
STATUS,RPO
STATUS,RPI

START

4

ISR

MOVLW 7

CMCON
PORTB
PORTA

B'11110000'
TRISA
B'00000001"
TRISB

PIE1,TMRI1IE

TEMP+1
TEMP

TEMP_T1CON

B'00000001"
T1CON

INTCON,INTE
INTCON,PEIE
INTCON,GIE

BSF
BSF

MAIN MOVLW
MOVWEF
MOVLW
MOVWF

LOOP
CALL
MOVWF
MOVFW
MOVWF
CALL
CLRF
INCF
RLF
BTFSS
GOTO
GOTO

MOVFW

LED3
FSR
1
CATOD
INDF
TABLE
PORTB
CATOD
PORTA
DELAY
PORTA

FSR,F
CATOD,1

CATOD,4
LOOP
MAIN

; Pazpemaem npepeiBanue ot taiimepal

; COpacheIBaeM CUETUUK

; 3aryckaeM TanimMep

; IIpepriBanue Ha nopte BO

; Pa3zpemaeM npepeiBanue ot nepudepun
; Pa3zpemaeM rioOanbHble PEPhIBAHUS



DELAY MOVLW 4
MOVWF ]

JLOOP  MOVLW 255
MOVWF K

KLOOP  DECFSZ KJF
GOTO KLOOP
DECFSZ JF
GOTO JLOOP
RETURN

TABLE ADDWF  PCL,F
RETLW  B'10000000'
RETLW  B'11110010'
RETLW  B'01001000'
RETLW  B'01100000'
RETLW  B'00110010'
RETLW  B'00100100'
RETLW  B'00000100'
RETLW  B'11110000'
RETLW  B'00000000'
RETLW  B'00100000'

BIN2BCD MOVLW

MOVWF COUNT
CLRF LEDO
CLRF LEDI1
CLRF LED2
CLRF LED3
LOOPS RLF TEMPL,F
RLF TEMPH,F
RLF LEDO,F
RLF LEDILF
DECFSZ COUNT,F
GOTO ADIJDEC
SWAPF LEDI,W
ANDLW  OFH
MOVWF LED3
MOVFW  LEDI
ANDLW  OFH
MOVWEF LED2
SWAPF  LEDO,W
ANDLW  OFH
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MOVWF  LEDI
MOVFW  LEDO
ANDLW  OFH
MOVWF  LEDO
RETURN

ADJDEC MOVLW  LEDO
MOVWF  FSR
CALL ADIJBCD
MOVLW  LEDI
MOVWF  FSR
CALL ADJBCD
GOTO LOOPS

ADJBCD MOVLW 3
ADDWF  INDF,W
MOVWF  MEM
BTFSC  MEM,3
MOVWF  INDF
MOVLW  30H
ADDWF  INDF,W
MOVWF  MEM
BTFSC  MEM,7
MOVWF  INDF
RETLW 0

ISR MOVWF  W_TEMP
SWAPF  STATUS,W
BCF STATUS,RPO
MOVWF  STATUS_TEMP
MOVFW  FSR
MOVWF  FSR TEMP
BTFSC PIR1,TMRIIF
GOTO TMRIINT
BTFSS INTCON,INTF
GOTO EXIT ISR
BCF INTCON,INTF
MOVLW O0FH
ANDWF TICON,F

10JTyOaiiT)

MOVLW 10H
ADDWF TEMP_ T1CON,F

BTFSC TEMP TICON,6

GOTO
MOVFW

CLEAR

; BpLIO TIepenonHenue Talimepa?

; IIpepriBanue Ha nopte BO?
; He 6p1710 BOOOIIIE TTpEephIBAHUMA
; COpaceiBaeM (iar

; Huctum npenaenutensb(cTapimit

; YBenuuuBaeM Ha 1 ctapiuuii moinyoait
; IIpoBepsieM,HaM HY»HO TOJIbKO 2 OuTa
; IlouncTum, ecau Oombiie 2-0UT

TEMP TICON ; 3akunbiBaecM B W



IORWF TICON,F ; I3MeHseM TOJIBKO NpeIeanTenb
GOTO TMRIINT
CLEAR  CLRF TEMP_TI1CON

TMRIINT BCF PIR1,TMRIIF ; [a 6su10. O6s13aTenbHO cOpOCUTD (piiar.

INCF TEMP+1,F ; YBEJIMUMM CUYCTUMK

BTFSC STATUS,Z ; Eciin Gaiit nepenonuuics, To 0
INCF TEMP.F

MOVF  TEMP+1,W ; BBIBOJ HA MHJIMKATOP

MOVWF TEMPL
MOVF TEMP,W
MOVWF TEMPH
CALL  BIN2BCD

EXIT ISR MOVFW  FSR TEMP
MOVWEF FSR
SWAPF STATUS _TEMP,W
MOVWEF STATUS
SWAPF W _TEMP,F
SWAPF  W_TEMP,W
RETFIE
END



REGISTER 4.3: INTCON —INTERRUPT CONTROL REGISTER (ADDRESS: 0Bh, 8Bh, 10Bh, 18Bh}

RW-0.  RW-0  RWO  RW-D RIW-0  RMW-0  RWD  RMWx
GIE PEIE | TOE INTE | RBIE | TOIF | INTF | RBIF
bit 7 bit 0
bit ¥ GIE: Global Interrupt Enable hit

1 = Enables all un-masked interrupts
a = Disables all interrupts
bit & PEIE: Feripheral Interrupt Enable bit
1 = Enables all un-masked peripheral interrupts
0 = Disables all peripheral interrupts
bit 5 TOIE: TMRO Cwverflow Intermupt Enahle hit
1 = Enables the TMRD intenrupt
0 = Disahies the TMRO interrupt
bit 4 INTE: RBOANT Extermnal Intemmupt Enable hit
1 = Enables the RBIVINT external interrupt
0 = Disables the RBOANT external intermupt
bit 3 RBIE: RB Port Change Interrupt Enable hit
1 = Enables the RB port change interrupt
0 = Disables the RE port change interrupt
bit 2 TOIF: TMRD Overflow Interrupt Flag bit
1 = TMRO register has overflowed (must be cleared in software)
a = TMRO register did not overflow
it 1 INTF: RBOIMT External Interrupt Flag bit
1 =The RBWINT external interrupt cccumad (must be cleared in software)
0 =The RBWINT external interrupt did not occur
bit O RBIF: RB Fort Change Interrupt Flag bit

1 = 'When at least one of the RE<7:4= pins changes state (must be cleared in software)
0 = Mone of the RB=T:4= pins have changed state

Legend:
R = Readable hit W = Wrtable bit L = Unimplemented bit, read as 'V
-n = Vvalue at POR “1" = Bit is set ‘0" =Bitis cleared % = Bit is unknown




REGISTER 4-4:

bit 7

bit &

hit 5

hit 4

bit 3
hit 2

hit 1

bit 0

PIE1 - PERIPHERAL INTERRUPT ENABLE REGISTER 1 (ADDRESS: 8Ch)

RAnv-0 RM-0 RMW-0 -0

u-o

RW-0 RAn-0 RwW-0

EEE | cMmE | RoiE | TXE |

| ccriie | TMR2IE | TMR1IE

bit 7

EEIE: EE Write Complete Interrupt Enable Bit
1 = Enables the EE write complete interrupt

a = Disables the EE write complete interrupt
CMIE: Comparator Interrupt Enable bit

1 = Enahles the comparator intermupt

0 = Disahles the comparator intermupt

RCIE: USART Receive Interrupt Enabie hit

1 = Enables the USART receive interrupt

0 = Disables the USART receaive interrupt
TXIE: USART Transmit Intermupt Enable bit

1 = Enables the USART fransmit intermupt

0 = Disables the USART transmit interrupt
Unimplemented: Read as o

CCP1IE: CCP1 Interrupt Enable bit

1 = Enables the CCP1 interrupt

0 = Disables the CCP1 interrupt

TMRZIE: TMRZ to PR2 Match Intermupt Enable bit
1 = Enables the TMREZ2 to PR2 match intermupt
a = Disables the TMRZ to PR2 match interrupt
TMR1TIE: TMR1 Owverflow Interrupt Enable bit

1 = Enahles the TMR1 overflow intermupt
0 = Disables the TMR1 overflow interrupt

bit 0

Legend:

R = Readable hit W = \Wntahle bit Il = Unimplemented bit, read as 0"
-n=Value at POR “1" = Bit is s&t 0 = Bitis cleared ¥ = Bit is unknown




REGISTER 4-5: PIR1 - PERIPHERAL INTERRUPT REGISTER 1 (ADDRESS: 0Ch)

RWO RW-D RO R-0 U-0 RW-0  RW-D  RMW-D
EeF | cmF | ROF | TXF [  — | CCP1IF | TMR2IF | TMR1IF
bit 7 bit 0

bit 7 EEIF: EEFROM Write Operation Interrupt Flag bit

1 = The write operation completed (must be cleared in software)

0 = The write operation has not completed or has not been stared
hit 6 CMIF: Comparator Interrupt Flag bit

1 = Comparator output has changed

0 = Comparator output has not changed
bit & RCIF: USART Receive Interrupt Flag hit

1 = The USART receive buffer is full

a = The USART receive buffer is empty
hit 4 TXIF: USART Transmit Interrupt Flag bit

1 = The USART transmit buffer is empty
0 = The USART transmit buffer is full

hit 3 Unimplemented: Read as o
bit 2 CCP1IF: CCP1 Interrupt Flag bit
Capiure Mode

1 = A TMR1 register capture occurred (must be cleared in software)
0 = No TMR1 reqister capture occurred
Compare Mode
1 = A TMR1 register compare match occurred (must be cleared in software)
0 = MNo TMR1 register compare match occurrad
PWM Mode
Unused in this mode

it 1 TMR2ZIF: TMR2 to PR2 Match Interrupt Flag bit

1 = TMRZ to PR2Z match occurred (must be cleared in software)
0 = No TMR2 to PR2 match occurred

hit 0 TMR1IF: TMR1 Overflow Interrupt Flag bit

1 = TMR1 register overflowad (must be cleared in software)
0 = TMR1 register did not overflow

Legend:
R = Readable hit W= Writable bit U = Unimplemented bit, read as ‘0"
-n = Value at POR 1" = Bit is s&t 0" = Bit is cleared ¥ = Bit is unknown



REGISTER 7-1:

bit 7-6
bit5-4

bit3

bit 2

bit 1

hitO

T1CON - TIMER1 CONTROL REGISTER (ADDRESS: 10h)

u-o -0 RM-0 Rrn-0 RM-O RwW-0 RAnv-0 RMw-0
= == T1CKP31 T1EF{PSG| T10SCEN |T1SYNC |TMR1GS TMR1ON
bit 7 bit 0

Unimplemented: Read as ‘o’

TICKPS=1:0>: Timer? Input Clock Prescale Select hits

11 = 1:8 Prascals value

10 = 1:4 Prescale value

0l = 1:2 Prescale value

oo = 1:1 Prescale value

T10SCEN: Timer1 Cscillator Enable Control bit

1 = Oscillator is enabled

o = Oscillator is shut offt!)

T1SYNC: Timer1 External Clock Input Synchronization Control bit
TMRICS =1

1 = Do not synchronize external clock input

o = Synchronize external clock input

TMRICS =0

This bit is ignored. Timer! uses the internal clock when TMR1CS =0

TMR1CS: Timer1 Clock Source Select bit

1 = External clock from pin RB&T103S0OTICKIPGC (on the rising edge)
o = Internal clock (Foscid)

TMR1ON: Timert On bit

1 = Enables Timer
o = Stops Timer1

Note 1: The oscillator inverter and feedback resistor are turned off to eliminate power drain.

Legend:
R = Readablz hit W = Writable bit L = Unimplemented bit, read as ‘0"
-n = Value at POR 1" = Bit is set ‘0" =Bitis cleared ¥ = Bit is unknown

3allaHl/Iﬂ AJIS1 BBINNOJTHCHUSA

1. V3yunTth paboTy NPHIOKCHHOU MTPOTPaMMBI.

2. Jlo6aBUTh KOMMEHTAPUU K KaXKI0M CTPOKE MPOTPaMMBI.
3. CmonenupoBath paboty B cpene Proteus.

4. OdopMHTH OTYET O TIPOJICTAaHHON padoTe.
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