
 Pinout 

 Memory Organiza�on: 
 3 Memory Blocks 

 Program Memory and Data Memory have separate busses 

 We have 8k words with 14 bits of flash program memory 

 Reset Vector = 0000h  (the program will go here on reset) 

 Interrupt Vector = 0004h (the program will go here on interrupt) 



 We can write variables from 1000h to 1FFFh 

 The 4 Banks: (see highlighted cells) 





 So we can write variables from: 

 ●  [20h to 7Fh) in BANK 0 
 ●  [A0h to EFh] in BANK 1 
 ●  [110h to 11Fh] and [120h to 16Fh] in BANK 2 
 ●  [190h to 19Fh] and [1A0h to 1EFh] in BANK 3 

 Use BANKSEL to select a bank 

 e.g. : BANKSEL PORTB 

 Use : 

 ̀  

 #include p16f877a.inc  ; Include register  defini�on file 

 ̀ 

 To include a file that will make you use the common names rather than the addresses. 

  ال  عملنا  ما  اذا

 Include 

  طوا��  �الاسم  بنٌاديهم  خلص  فه�ك  اسمه،  مش  ت�عه  الم�ان  نحط  لازم  رجس��  �ستخدم  أو  عمحل  نروح  �دنا  مرة  �ل  مضط��ن  وقتها  فوق،  ال��

 Special Func�ons Registers: 





 0 





 Status Register Configura�on: 



 Op�on Register Configura�on: 



 Intcon Register: IMPORTANT  : Use it when you want to  use interrupts or �mer 0: 



 PIE Register: Peripheral Interrupts Enable. Used when connec�ng Analogue to 
 Digital (A/D) conversion or the use of Timer 2 IE: 



 PIR1: also used in A/D and TMR2: 





 Calling Subrou�ne:  Indirect Addressing: 

 There is an EEPROM Register with examples on page 35-37 in PDF but idk if we 
 should add them. Then a�er That (38-40) there is Flash Memory Example 

 Ini�alizing a Port Example: 

 BCF: Bit Clear F (F is any Register that is not the Accumulator) 

 Status has all the flags != BSF: Bit Set F. The second parameter is which bit to set / clear (in the first line it was bit RP0) 

 CLRF: clears the whole F Register 

 MOVLW: mov a Literal to W register (the accumulator) 

 MOVWF: mov from the accumulator to a register (see 

 PIC16f887 instruc�on set - YouTube  ) 

 When wri�ng 1 to a bit in TRISA 
 (any TRIS) then we set as input. 0 is 
 output. 
 (TRIS: Tri State Buffer. We use it to set the direc�on of 
 each pin in each port (input 1) (output 0). 

 PINS A-E ARE DISCUSSED IN PAGES 43-52 IN 
 DATASHEET 

https://www.youtube.com/watch?v=YZN96MKB3qw


 Using Timer0 





 Prescaler is every when to count 1. If it was 1:2 then we can 
 count for double the �me (every 8 clock cycles, we count 1 
 instead of every 4) 

 A�er that it goes to interrupt (INTCON REGISTER DEFINES IT) 

 To measure the �me for Timer 1: 
 Timer Frequency = Clock Frequency / 4 (e.g., 4MHz Clock => 1MHz �mer) 

 Tick delay (when does the �mer increase by 1) = Prescalar/Timer Frequency 

 (e.g., 16/1MHz = 16us) 

 If we wanted a delay of “n” then we want to count for: Tick delay/n 

 (e.g., we want a delay of 1s then we need to count for 1s/16u = 62500) 

 So, we need to fill counter 1 with: 65535 – 62500 = 3035 

 Which is 0BDBh and this will be put in TMR1H:TMR1L 

 So to measure everything in one equa�on: 

 Value to be put in Timer =  6  5536-((100m  s *   20Mhz)/(Prescalar*4)) 

 For Timer 2: 

 Reg Value = 256-(Delay * Fosc)/(Prescalar*4)) 



 Configura�on BITS IMPORTANT: 



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

 PWM and A/D and all those things: 

 CCP: Capture/Compare/PWM 

 Capture: measures signals 

 Compare: compares signals and �me 

 PWM: pulse width modula�on, needed for controlling 
 intensity of a light or a motor. But it works on DC not AC. 

 There are 2 modules: ccp1,ccp2. (Pins RC2 -> CCP1 and RC1 -> 
 CCP2) 

 Capture: capture an event (whether on Posi�ve or Nega�ve 
 edge) and when that happens we 0 �mer1 and see the signal. 

 Compare: I previously know the value i want to compare so i 
 put it in Low and High of CCP1, and then i reset �mer un�l we 
 get same length of signals and on match you generate 
 something. Match with �mer signal (from this explana�on it is 
 like a �mer and you are telling the �mer to count up to..). 



 PWM, based on the signal, lets say i want from the signal to 
 not turn on for the peak then go low, and on the -ve peak and 
 go low 

 So vs there is 0 detec�on, and on match (lets say peak) and 
 then you toggle it off. So i can control the dimming based on 
 how much i wait before we reach the �me we reach peak (say 
 we here have 50Hz AC and this means we have a signal every 
 20ms so we know how much �me is needed for a full signal. 
 Half a signal is 10ms so we control the �me from 0-10ms to 
 see the dimming) 

 There is a prescaler for �mer1, same how �mer0 has a 
 prescaler, so we can count for longer �mes. 

 If signal changes really fast we can capture every 4th edge or 
 16th edge ....etc. 

 The control register is CCP1CON at address 17h-1Dh 

 Capture and compare use �mer1, and PWM uses �mer2 which 
 is 8 bits. 

 There is a PR2 register that is a prescaler 



 If PR2 is 255 and we work on 4MHz. 

 Period = (255+1) * 4 / (4 * 10^6) * 16 

 (Divide by 4M since this is the clk frequency, and 16 is the 
 prescaler and 4 is from the equa�on itself (since 4 clocks for 
 every instruc�on)) 

 PWM Duty cycle resolu�on = is 10 bits. 

 If it was all 1s, the duty cycle is 10K * 1/4000000 * 16 = 
 maximum. 

 16 prescaler And 4000000 is clk frequency. 

 Resolu�on is 10 bits for 20MHz crystal. For 8MHz it is 8 bits, 
 for 4MHz it is less probably. 

 We adjust prescaler from register of �mer2. 

 There  is  also  a  postscaler  that  we'd الله  شاء  ان   take  in  lab. 



 We also have a Comparator module that compares between 2 
 signals entering RA0 and RA3, and between RA and RA5 

 They enter an OpAmp. 

 Since we have 3 bits for configuring it we have 8 possibilites. 
 They determine where the output also will go from and stuff 
 like that. 

 PIC CCS compiler. We can program it using C but the compiler 
 is not free 
 ADC BLOCK DIAGRAM 









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



 Example of connec�ng a 7-segment clock: 



 Tes�ng VIN with LCD Panel:  (see embedded systems  pdf for pwm and ccp1con/ccp2con p91) 

 How To Configure ADC: 



 Code: 

 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

 ; 

 ;  Project:  Interfacing PICs 

 ;  Source File Name:  VINTEST.ASM 

 ;  Devised by:  MPB 

 ;  Date:  19-12-05 

 ;  Status:  Final version 

 ; 

 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

 ; 

 ;  Demonstrates simple analogue input 

 ;  using an external reference voltage of 2.56V 

 ;  The 8-bit result is converted to BCD for display 

 ;  as a voltage using the standard LCD rou�nes. 

 ; 

 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

 PROCESSOR 16F877A 

 ;  Clock = XT 4MHz, standard fuse se�ngs 

 __CONFIG 0x3731 

 ;  LABEL EQUATES  ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

 #INCLUDE "P16F877A.INC"  ; standard labels 

 ; GPR 70 - 75 allocated to included LCD display rou�ne 



 count  EQU  30  ; Counter for ADC setup delay 

 ADbin  EQU  31  ; Binary input value 

 huns  EQU  32  ; Hundreds digit in decimal value 

 tens  EQU  33  ; Tens digit in decimal value 

 ones  EQU  34  ; Ones digit in decimal value 

 ; PROGRAM BEGINS ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

 ORG  0  ; Default start address 

 NOP  ; required for ICD mode 

 ; Port & display setup..................................... 

 BANKSEL  TRISC  ; Select bank 1 

 CLRF  TRISD  ; Display port is output 

 MOVLW  B'00000011'  ; Analogue input setup code 

 MOVWF  ADCON1  ; Le� jus�fy result, 

 ; Port A = analogue inputs 

 BANKSEL PORTC  ; Select bank 0 

 CLRF  PORTD  ; Clear display outputs 

 MOVLW  B'01000001'  ; Analogue input setup code 

 MOVWF  ADCON0  ; f/8, RA0, done, enable 

 CALL  inid  ; Ini�alise the display 

 ; MAIN LOOP ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 



 start  CALL  getADC  ; read input 

 CALL  condec  ; convert to decimal 

 CALL  putLCD  ; display input 

 GOTO  start  ; jump to main loop 

 ; SUBROUTINES ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

 ; Read ADC input and store ................................ 

 getADC  BSF  ADCON0,GO  ; start ADC.. 

 wait  BTFSC  ADCON0,GO  ; ..and wait for finish 

 GOTO  wait 

 MOVF  ADRESH,W  ; store result high byte 

 RETURN 

 ; Convert input to decimal ................................ 

 condec  MOVWF  ADbin  ; get ADC result 

 CLRF  huns  ; zero hundreds digit 

 CLRF  tens  ; zero tens digit 

 CLRF  ones  ; zero ones digit 

 ; Calclulate hundreds...................................... 

 BSF  STATUS,C  ; set carry for subtract 

 MOVLW  D'100'  ; load 100 

 sub1  SUBWF  ADbin  ; and subtract from result 

 INCF  huns  ; count number of loops 



 BTFSC  STATUS,C  ; and check if done 

 GOTO  sub1  ; no, carry on 

 ADDWF  ADbin  ; yes, add 100 back on 

 DECF  huns  ; and correct loop count 

 ; Calculate tens digit..................................... 

 BSF  STATUS,C  ; repeat process for tens 

 MOVLW  D'10'  ; load 10 

 sub2  SUBWF  ADbin  ; and subtract from result 

 INCF  tens  ; count number of loops 

 BTFSC  STATUS,C  ; and check if done 

 GOTO  sub2  ; no, carry on 

 ADDWF  ADbin  ; yes, add 100 back on 

 DECF  tens  ; and correct loop count 

 MOVF  ADbin,W  ; load remainder 

 MOVWF  ones  ; and store as ones digit 

 RETURN  ; done 

 ; Output to display........................................ 

 putLCD  BCF  Select,RS  ; set display command mode 

 MOVLW  080  ; code to home cursor 

 CALL  send  ; output it to display 

 BSF  Select,RS  ; and restore data mode 



 ; Convert digits to ASCII and display...................... 

 MOVLW  030  ; load ASCII offset 

 ADDWF  huns  ; convert hundreds to ASCII 

 ADDWF  tens  ; convert tens to ASCII 

 ADDWF  ones  ; convert ones to ASCII 

 MOVF  huns,W  ; load hundreds code 

 CALL  send  ; and send to display 

 MOVLW  '.'  ; load point code 

 CALL  send  ; and output 

 MOVF  tens,W  ; load tens code 

 CALL  send  ; and output 

 MOVF  ones,W  ; load ones code 

 CALL  send  ; and output 

 MOVLW  ' '  ; load space code 

 CALL  send  ; and output 

 MOVLW  'V'  ; load volts code 

 CALL  send  ; and output 

 MOVLW  'o'  ; load volts code 

 CALL  send  ; and output 

 MOVLW  'l'  ; load volts code 

 CALL  send  ; and output 

 MOVLW  't'  ; load volts code 

 CALL  send  ; and output 

 MOVLW  's'  ; load volts code 

 CALL  send  ; and output 



 RETURN  ; done 

 ; INCLUDED ROUTINES ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

 ; Include LCD driver rou�nes 

 ; 

 #INCLUDE "LCDIS.INC" 

 ;  Contains rou�nes: 

 ;  inid:  Ini�alises display 

 ;  onems:  1 ms delay 

 ;  xms:  X ms delay 

 ;  Receives X in W 

 ;  send:  Sends a character to display 

 ;  Receives: Control code in W (Select,RS=0) 

 ;  ASCII character code in W (RS=1) 

 END  ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 



 Leds with hardware �mer debounce: 

 Code: 

 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

 ; 

 ;       Source File:  LED1H.ASM 

 ;  Author:  MPB 

 ;  Date:  2-12-05 

 ; 

 ;  Output binary count incremented 

 ;       and reset with push bu�ons. 

 ;  Uses hardware �mer to debounce input switch 

 ; 

 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 



 PROCESSOR 16F877  ; Define MCU type 

 __CONFIG 0x3731  ; Set config fuses 

 ; Register Label Equates.................................... 

 PORTB   EQU     06  ; Port B Data Register 

 PORTD   EQU     08  ; Port D Data Register 

 TRISD  EQU  88  ; Port D Direc�on Register 

 TMR0  EQU  01  ; Hardware Timer Register 

 INTCON  EQU  0B  ; Interrupt Control Register 

 OPTREG  EQU  81  ; Op�on Register 

 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

 ORG  000  ; Start of program memory 

 NOP  ; For ICD mode 

 GOTO  init  ; Jump to main program 

 ; Interrupt Service Rou�ne ................................ 

 ORG  004 

 BCF  INTCON,2  ; Reset TMR0 interrupt flag 

 RETFIE  ; Return from interrupt 

 ; Ini�alise Port D (Port B defaults to inputs)............. 

 init  NOP  ; BANKSEL cannot be labelled 

 BANKSEL  TRISD  ; Select bank 1 

 MOVLW   b'00000000'  ; Port B Direc�on Code 



 MOVWF  TRISD  ; Load the DDR code into F86 

 ; Ini�alise Timer0 ........................................ 

 MOVLW  b'11011000'  ; TMR0 ini�alisa�on code 

 MOVWF  OPTREG  ; Int clock, no prescale 

 BANKSEL  PORTD  ; Select bank 0 

 MOVLW  b'10100000'  ; INTCON init. code 

 MOVWF  INTCON  ; Enable TMR0 interrupt 

 ; Start main loop ........................................... 

 reset   CLRF    PORTD  ; Clear Port B Data 

 start   BTFSS  PORTB,1  ; Test reset bu�on 

 GOTO  reset  ; and reset Port B if pressed 

 BTFSC  PORTB,2  ; Test step bu�on 

 GOTO  start  ; and repeat if not pressed 

 CLRF  TMR0  ; Reset �mer 

 wait  BTFSS  INTCON,2  ; Check for �me out 

 GOTO  wait  ; Wait if not 

 stepin  BTFSS  PORTB,2  ; Check step bu�on 

 GOTO  stepin  ; and wait un�l released 

 INCF  PORTD  ; Increment output at Port B 

 GOTO  start  ; Repeat main loop always 

 END  ; Terminate source code...... 



 KEYPAD: 

 Code: 

 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

 ; 

 ;  KEYPAD.ASM  MPB  Ver 1.0  28-8-05 

 ; 

 ;  Reads keypad and shows digit on display 

 ;  Design file KEYPAD.DSN 

 ; 



 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

 PROCESSOR 16F877 

 PCL  EQU  002  ; Program Counter 

 PORTC  EQU  007  ; 7-Segment display 

 PORTD  EQU  008  ; 3x4 keypad 

 TRISC  EQU  087  ; Data direc�on 

 TRISD  EQU  088  ; registers 

 Key  EQU  020  ; Count of keys 

 ; Ini�alise ports......................................... 

 BANKSEL  TRISC  ; Display 

 CLRW  ; all outputs 

 MOVWF  TRISC  ; 

 MOVLW  B'00000111'  ; Keypad 

 MOVWF  TRISD  ; bidirec�onal 

 BANKSEL  PORTC  ; Display off 

 CLRF  PORTC  ; ini�ally 

 GOTO  main  ; jump to main 

 ; Check a row of keys ..................................... 

 row  INCF  Key  ; Count first key 

 BTFSS  PORTD,0  ; Check key 

 GOTO  found  ; and quit if on 



 INCF  Key  ; and repeat 

 BTFSS  PORTD,1  ; for second 

 GOTO  found  ; key 

 INCF  Key  ; and repeat 

 BTFSS  PORTD,2  ; for third 

 GOTO  found  ; key 

 GOTO  next  ; go for next row 

 ; Scan the keypad.......................................... 

 scan  CLRF  Key  ; Zero key count 

 BSF  3,0  ; Set Carry Flag 

 BCF  PORTD,4  ; Select first row 

 newrow  GOTO  row  ; check row 

 next  BSF  PORTD,3  ; Set fill bit 

 RLF  PORTD  ; Select next row 

 BTFSC  3,0  ; 0 into carry flag? 

 GOTO  newrow  ; if not, next row 

 GOTO  scan  ; if so, start again 

 found  RETURN  ; quit with key count 

 ; Display code table....................................... 

 table  MOVF  Key,W  ; Get key count 

 ADDWF  PCL  ; and calculate jump 

 NOP  ; into table 



 RETLW  B'00001100'  ; Code for '1' 

 RETLW  B'10110110'  ; Code for '2' 

 RETLW  B'10011110'  ; Code for '3' 

 RETLW  B'11001100'  ; Code for '4' 

 RETLW  B'11011010'  ; Code for '5' 

 RETLW  B'11111000'  ; Code for '6' 

 RETLW  B'00001110'  ; Code for '7' 

 RETLW  B'11111110'  ; Code for '8' 

 RETLW  B'11001110'  ; Code for '9' 

 RETLW  B'10010010'  ; Code for '*' 

 RETLW  B'01111110'  ; Code for '0' 

 RETLW  B'11101100'  ; Code for '#' 

 ; Output display code...................................... 

 show  CALL  table  ; Get display code 

 MOVWF  PORTC  ; and show it 

 RETURN 

 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

 ; Read keypad & display.... 

 main  MOVLW  0FF  ; Set all outputs 

 MOVWF  PORTD  ; to keypad high 

 CALL  scan  ; Get key number 

 CALL  show  ; and dsiplay it 

 GOTO  main  ; and repeat 

 END 

 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 



 CALCULATOR: 

 Code: 

 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

 ; 

 ;  CALC.ASM  MPB  Ver 1.0  28-8-05 

 ; 

 ;  Simple calculator 

 ;  Single digit input, two digit results 

 ;  Integer handling only 

 ; 

 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

 PROCESSOR 16F877 

 ;  Clock = XT 4MHz, standard fuse se�ngs 

 __CONFIG 0x3731 

 ;  LABEL EQUATES  ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

 INCLUDE "P16F877A.INC" 

 Char  EQU  30  ; Display character code 

 Num1  EQU  31  ; First number input 

 Num2  EQU  32  ; Second number input 

 Result  EQU  33  ; Calculated result 

 Oper  EQU  34  ; Opera�on code store 

 Temp  EQU  35  ; Temporary register for subtract 

 Kcount  EQU  36  ; Count of keys hit 

 Kcode  EQU  37  ; ASCII code for key 



 Msd  EQU  38  ; Most significant digit of result 

 Lsd  EQU  39  ; Least significant digit of result 

 Kval  EQU  40  ; Key numerical value 

 RS  EQU  1  ; Register select output bit 

 E  EQU  2  ; Display data strobe 

 ; Program begins ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

 ORG  0  ; Default start address 

 NOP  ; required for ICD mode 

 BANKSEL  TRISC  ; Select bank 1 

 MOVLW  B'11110000'  ; Keypad direc�on code 

 MOVWF  TRISC  ; 

 CLRF  TRISD  ; Display port is output 

 BANKSEL PORTC  ; Select bank 0 

 MOVLW  0FF  ; 

 MOVWF  PORTC  ; Set keypad outputs high 

 CLRF  PORTD  ; Clear display outputs 

 GOTO  start  ; Jump to main program 

 ; MAIN LOOP ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

 start  CALL  inid  ; Ini�alise the display 

 MOVLW  0x80  ; posi�on to home cursor 

 BCF  Select,RS  ; Select command mode 

 CALL  send  ; and send code 



 CLRW  Char  ; ASCII = 0 

 CLRW  Kval  ; Key value = 0 

 CLRW  DFlag  ; Digit flags = 0 

 scan  CALL  keyin  ; Scan keypad 

 MOVF  Char,1  ; test character code 

 BTFSS  STATUS,Z  ; key pressed? 

 GOTO  keyon  ; yes - wait for release 

 GOTO  scan  ; no - scan again 

 keyon  MOVF  Char,W  ; Copy.. 

 MOVWF  Kcode  ; ..ASCIIcode 

 MOVLW  D'50'  ; delay for.. 

 CALL  xms  ; ..50ms debounce 

 wait  CALL  keyin  ; scan keypad again 

 MOVF  Char,1  ; test character code 

 BTFSS  STATUS,Z  ; key pressed? 

 GOTO  wait  ; no - rescan 

 CALL  disout  ; yes - show symbol 

 INCF  Kcount  ; inc count.. 

 MOVF  Kcount,W  ; ..of keys pressed 

 ADDWF  PCL  ; jump into table 

 NOP 

 GOTO  first  ; process first key 

 GOTO  scan  ; get opera�on key 

 GOTO  second  ; process second symbol 

 GOTO  calc  ; calculate result 



 GOTO  clear  ; clear display 

 first  MOVF  Kval,W  ; store.. 

 MOVWF  Num1  ; first num 

 GOTO  scan  ; and get op key 

 second  MOVF  Kval,W  ; store.. 

 MOVWF  Num2  ; second number 

 GOTO  scan  ; and get equals key 

 ; SUBROUTINES ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

 ; Include LCD driver rou�ne 

 INCLUDE  "LCDIS.INC" 

 ; Scan keypad ............................................. 

 keyin  MOVLW  00F  ; deselect.. 

 MOVWF  PORTC  ; ..all rows 

 BCF  PORTC,0  ; select row A 

 CALL  onems  ; wait output stable 

 BTFSC  PORTC,4  ; bu�on 7? 

 GOTO  b8  ; no 

 MOVLW  '7'  ; yes 

 MOVWF  Char  ; load key code 

 MOVLW  07  ; and 

 MOVWF  Kval  ; key value 

 RETURN 



 b8  BTFSC  PORTC,5  ; bu�on 8? 

 GOTO  b9  ; no 

 MOVLW  '8'  ; yes 

 MOVWF  Char 

 MOVLW  08 

 MOVWF  Kval 

 RETURN 

 b9  BTFSC  PORTC,6  ; bu�on 9? 

 GOTO  bd  ; no 

 MOVLW  '9'  ; yes 

 MOVWF  Char 

 MOVLW  09 

 MOVWF  Kval 

 RETURN 

 bd  BTFSC  PORTC,7  ; bu�on /? 

 GOTO  rowb  ; no 

 MOVLW  '/'  ; yes 

 MOVWF  Char  ; store key code 

 MOVWF  Oper  ; store operator symbol 

 RETURN 

 rowb  BSF  PORTC,0  ; select row B 

 BCF  PORTC,1 

 CALL  onems 

 BTFSC  PORTC,4  ; bu�on 4? 

 GOTO  b5  ; no 



 MOVLW  '4'  ; yes 

 MOVWF  Char 

 MOVLW  04 

 MOVWF  Kval 

 RETURN 

 b5  BTFSC  PORTC,5  ; bu�on 5? 

 GOTO  b6  ; no 

 MOVLW  '5'  ; yes 

 MOVWF  Char 

 MOVLW  05 

 MOVWF  Kval 

 RETURN 

 b6  BTFSC  PORTC,6  ; bu�on 6? 

 GOTO  bm  ; no 

 MOVLW  '6'  ; yes 

 MOVWF  Char 

 MOVLW  06 

 MOVWF  Kval 

 RETURN 

 bm  BTFSC  PORTC,7  ; bu�on x? 

 GOTO  rowc  ; no 

 MOVLW  'x'  ; yes 

 MOVWF  Char 

 MOVWF  Oper 

 RETURN 

 rowc  BSF  PORTC,1  ; select row C 



 BCF  PORTC,2 

 CALL  onems 

 BTFSC  PORTC,4  ; bu�on 1? 

 GOTO  b2  ; no 

 MOVLW  '1'  ; yes 

 MOVWF  Char 

 MOVLW  01 

 MOVWF  Kval 

 RETURN 

 b2  BTFSC  PORTC,5  ; bu�on 2? 

 GOTO  b3  ; no 

 MOVLW  '2'  ; yes 

 MOVWF  Char 

 MOVLW  02 

 MOVWF  Kval 

 RETURN 

 b3  BTFSC  PORTC,6  ; bu�on 3? 

 GOTO  bs  ; no 

 MOVLW  '3'  ; yes 

 MOVWF  Char 

 MOVLW  03 

 MOVWF  Kval 

 RETURN 

 bs  BTFSC  PORTC,7  ; bu�on -? 

 GOTO  rowd  ; no 

 MOVLW  '-'  ; yes 



 MOVWF  Char 

 MOVWF  Oper 

 RETURN 

 rowd  BSF  PORTC,2  ; select row D 

 BCF  PORTC,3 

 CALL  onems 

 BTFSC  PORTC,4  ; bu�on C? 

 GOTO  b0  ; no 

 MOVLW  'c'  ; yes 

 MOVWF  Char 

 MOVWF  Oper 

 RETURN 

 b0  BTFSC  PORTC,5  ; bu�on 0? 

 GOTO  be  ; no 

 MOVLW  '0'  ; yes 

 MOVWF  Char 

 MOVLW  00 

 MOVWF  Kval 

 RETURN 

 be  BTFSC  PORTC,6  ; bu�on =? 

 GOTO  bp  ; no 

 MOVLW  '='  ; yes 

 MOVWF  Char 

 RETURN 

 bp  BTFSC  PORTC,7  ; bu�on +? 



 GOTO  done  ; no 

 MOVLW  '+'  ; yes 

 MOVWF  Char 

 MOVWF  Oper 

 RETURN 

 done  BSF  PORTC,3  ; clear last row 

 CLRF  Char  ; character code = 0 

 RETURN 

 ; Write display ........................................... 

 disout  MOVF  Kcode,W  ; Load the code 

 BSF  Select,RS  ; Select data mode 

 CALL  send  ; and send code 

 RETURN 

 ; Process opera�ons ...................................... 

 calc  MOVF  Oper,W  ; check for add 

 MOVWF  Temp  ; load input op code 

 MOVLW  '+'  ; load plus code 

 SUBWF  Temp  ; compare 

 BTFSC  STATUS,Z  ; and check if same 

 GOTO  add  ; yes, jump to op 

 MOVF  Oper,W  ; check for subtract 

 MOVWF  Temp 

 MOVLW  '-' 



 SUBWF  Temp 

 BTFSC  STATUS,Z 

 GOTO  sub 

 MOVF  Oper,W  ; check for mul�ply 

 MOVWF  Temp 

 MOVLW  'x' 

 SUBWF  Temp 

 BTFSC  STATUS,Z 

 GOTO  mul 

 MOVF  Oper,W  ; check for divide 

 MOVWF  Temp 

 MOVLW  '/' 

 SUBWF  Temp 

 BTFSC  STATUS,Z 

 GOTO  div 

 GOTO  scan  ; rescan if key invalid 

 ; Calclate results from 2 input numbers ................... 

 add  MOVF  Num1,W  ; get first number 

 ADDWF  Num2,W  ; add second 

 MOVWF  Result  ; and store result 

 GOTO  outres  ; display result 

 sub  BSF  STATUS,C  ; Nega�ve detect flag 

 MOVF  Num2,W  ; get first number 



 SUBWF  Num1,W  ; subtract second 

 MOVWF  Result  ; and store result 

 BTFSS  STATUS,C  ; answer nega�ve? 

 GOTO  minus  ; yes, minus result 

 GOTO  outres  ; display result 

 minus  MOVLW  '-'  ; load minus sign 

 BSF  Select,RS  ; Select data mode 

 CALL  send  ; and send symbol 

 COMF  Result  ; invert all bits 

 INCF  Result  ; add 1 

 GOTO  outres  ; display result 

 mul  MOVF  Num1,W  ; get first number 

 CLRF  Result  ; total to Z 

 add1  ADDWF  Result  ; add to total 

 DECFSZ  Num2  ; num2 �mes and 

 GOTO  add1  ; repeat if not done 

 GOTO  outres  ; done, display result 

 div  CLRF  Result  ; total to Z 

 MOVF  Num2,W  ; get divisor 

 BCF  STATUS,C  ; set C flag 

 sub1  INCF  Result  ; count loop start 

 SUBWF  Num1  ; subtract 

 BTFSS  STATUS,Z  ; exact answer? 



 GOTO  neg  ; no 

 GOTO  outres  ; yes, display answer 

 neg  BTFSC  STATUS,C  ; gone nega�ve? 

 GOTO  sub1  ; no - repeat 

 DECF  Result  ; correct the result 

 MOVF  Num2,W  ; get divisor 

 ADDWF  Num1  ; calc remainder 

 MOVF  Result,W  ; load result 

 ADDLW  030  ; convert to ASCII 

 BSF  Select,RS  ; Select data mode 

 CALL  send  ; and send result 

 MOVLW  'r'  ; indicate remainder 

 CALL  send 

 MOVF  Num1,W 

 ADDLW  030  ; convert to ASCII 

 CALL  send 

 GOTO  scan 

 ; Convert binary to BCD ................................... 

 outres  MOVF  Result,W  ; load result 

 MOVWF  Lsd  ; into low digit store 

 CLRF  Msd  ; high digit = 0 

 BSF  STATUS,C  ; set C flag 

 MOVLW  D'10'  ; load 10 

 again  SUBWF  Lsd  ; sub 10 from result 



 INCF  Msd  ; inc high digit 

 BTFSC  STATUS,C  ; check if nega�ve 

 GOTO  again  ; no, keep going 

 ADDWF  Lsd  ; yes, add 10 back 

 DECF  Msd  ; inc high digit 

 ; display 2 digit BCD result .............................. 

 MOVF  Msd,W  ; load high digit result 

 BTFSC  STATUS,Z  ; check if Z 

 GOTO  lowd  ; yes, dont display Msd 

 ADDLW  030  ; convert to ASCII 

 BSF  Select,RS  ; Select data mode 

 CALL  send  ; and send Msd 

 lowd  MOVF  Lsd,W  ; load low digit result 

 ADDLW  030  ; convert to ASCII 

 BSF  Select,RS  ; Select data mode 

 CALL  send  ; and send Msd 

 GOTO  scan  ; scan for clear key 

 ; Restart ................................................ 

 clear  MOVLW  01  ; code to clear display 

 BCF  Select,RS  ; Select data mode 

 CALL  send  ; and send code 



 CLRF  Kcount  ; reset count of keys 

 GOTO  scan  ; and rescan keypad 

 END  ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 


