                    00001 ; ******************************************************************

                    00002 ; LOCK.ASM                                             MPB   17/8/99

                    00003 ; ******************************************************************

                    00004 ;

                    00005 ; Four digit combination lock simulation demonstrates the hardware

                    00006 ; features of the DIZI demo board and the PIC 16F84.

                    00007 ;

                    00008 ; Hardware:     DIZI Demo Board with PIC 16F84 (4MHz)

                    00009 ; Setup:        RA0-RA3         DIL Switch Inputs

                    00010 ;               RA4             Push Button Input / Analogue Input

                    00011 ;               RB0             Push Button Input / Audio Output

                    00012 ;               RB1-RB7         7-Segment Display Output

                    00013 ; Fuses:        WDT off, PuT on, CP off

                    00014 ;

                    00015 ; Operation --------------------------------------------------------

                    00016 ;

                    00017 ; To set the combination, a sequence of 4 digits is input on the DIL 

                    00018 ; piano switches; this is retained in the EEPROM when power is off. 

                    00019 ; To 'open' the lock, a sequence of 4 digits is input via

                    00020 ; the potentiometer. These are is compared with the stored data, and

                    00021 ; an audio output generated to indicate the correct sequence. 

                    00022 ; The processor halts if any digit fails to match, and the program 

                    00023 ; must be restarted.

                    00024 ;

                    00025 ;       To set a combination: 

                    00026 ;       1.      Hold Power On Button

                    00027 ;       2.      Press Button A

                    00028 ;       3.      Set a digit on DIL switches and Press A - beeps

                    00029 ;       4.      Repeat step 3 for 3 more digits  

                    00030 ;       5.      Release Power Button 

                    00031 ;

                    00032 ;       To check a combination: 

                    00033 ;       1.      Hold Power On Button

                    00034 ;       2.      Press Button B

                    00035 ;       3.      Set a digit on pot and Press B - beeps if matched

                    00036 ;       4.      Repeat step 3 for 3 more digits  

                    00037 ;                - if digits all match, siren is sounded

                    00038 ;                - if any digit fails to match, the processor halts

                    00039 ;       5.      Release Power Button 

                    00040 ;                

                    00041 ; *******************************************************************

                    00042         PROCESSOR 16F84         ; Processor Type Directive

                    00043 ; *******************************************************************

                    00044 

                    00045 ; EQU:  Special Function Register Equates...........................

                    00046 

  0002              00047 PCL     EQU     02      ; Program Counter Low

  0005              00048 PORTA   EQU     05      ; Port A Data     

  0006              00049 PORTB   EQU     06      ; Port B Data

  0003              00050 STATUS  EQU     03      ; Flags

  0008              00051 EEDATA  EQU     08      ; EEPROM Memory Data

  0009              00052 EEADR   EQU     09      ; EEPROM Memory Address

  0008              00053 EECON1  EQU     08      ; EEPROM Control Register 1

  0009              00054 EECON2  EQU     09      ; EEPROM Control Register 2

                    00055 

                    00056 ; EQU: User Register Equates........................................

                    00057 

  000C              00058 Period  EQU     0C      ; Period of Output Sound

  000D              00059 Count   EQU     0D      ; Delay Down Counter

  000E              00060 PotVal  EQU     0E      ; Analogue Input Value

  000F              00061 DigVal  EQU     0F      ; Current Digit Value 00 to 09

                    00062 

                    00063 ; EQU: SFR Bit Equates..............................................

                    00064 

  0005              00065 RP0     EQU     5       ; STATUS - Register Page Select

  0000              00066 RD      EQU     0       ; EECON1 - EEPROM Memory Read Byte Initiate

  0001              00067 WR      EQU     1       ; EECON1 - EEPROM Memory Write Byte Initiate

  0002              00068 WREN    EQU     2       ; EECON1 - EEPROM Memory Write Enable

  0002              00069 Z       EQU     2       ; STATUS - Zero Flag

                    00070 

                    00071 ; EQU: User Bit Equates.............................................

                    00072 

  0004              00073 butA    EQU     4       ; PORTA  - RA4 Input Button

  0000              00074 butB    EQU     0       ; PORTB  - RB0 Input Button

  0000              00075 buzO    EQU     0       ; PORTB  - RB0 Output Buzzer

                    00076 

                    00077 ; *******************************************************************

                    00078 

                    00079 ; INIT: Initialise Port B (Port A defaults to inputs) 

                    00080 

0000 3001           00081 start   MOVLW   001             ; RB0 = Input, RB1-RB7 = Outputs

0001 0066           00082         TRIS    PORTB           ; Set Data Direction

0002 0086           00083         MOVWF   PORTB           ; Clear Data

0003 286D           00084         GOTO    select          ; Select Combination Read or Write       

                    00085 

00086 ; SUBROUTINES *******************************************************

                    00087 

                    00088 ; SUB1: 7-Segment Code Table using PCL + offset in W

                    00089 ;       Returns digit display codes, with '-' for numbers A to F

                    00090 

0004 0782           00091 codtab  ADDWF   PCL             ; Add offset to Program Counter

0005 347E           00092         RETLW   B'01111110'     ; Return with display code for '0'

0006 340C           00093         RETLW   B'00001100'     ; Return with display code for '1'

0007 34B6           00094         RETLW   B'10110110'     ; Return with display code for '2'

0008 349E           00095         RETLW   B'10011110'     ; Return with display code for '3'

0009 34CC           00096         RETLW   B'11001100'     ; Return with display code for '4'

000A 34DA           00097         RETLW   B'11011010'     ; Return with display code for '5'

000B 34FA           00098         RETLW   B'11111010'     ; Return with display code for '6'

000C 340E           00099         RETLW   B'00001110'     ; Return with display code for '7'

000D 34FE           00100         RETLW   B'11111110'     ; Return with display code for '8'

000E 34DE           00101         RETLW   B'11011110'     ; Return with display code for '9'

000F 3480           00102         RETLW   B'10000000'     ; Return with display code for '-'

0010 3480           00103         RETLW   B'10000000'     ; Return with display code for '-'

0011 3480           00104         RETLW   B'10000000'     ; Return with display code for '-'

0012 3480           00105         RETLW   B'10000000'     ; Return with display code for '-'

0013 3480           00106         RETLW   B'10000000'     ; Return with display code for '-'

0014 3480           00107         RETLW   B'10000000'     ; Return with display code for '-'

                    00108 

                    00109 ; -------------------------------------------------------------------

                    00110 ; SUB2: Delay routine  

                    00111 ;       Receives delay count in W

                    00112 

0015 008D           00113 delay   MOVWF   Count           ; Load counter from W

0016 0B8D           00114 loop    DECFSZ  Count           ; and decrement

0017 2816           00115         GOTO    loop            ; until zero

0018 0008           00116         RETURN                  ; and return

                    00117 

                    00118 ; -------------------------------------------------------------------

                    00119 ; SUB3: Output One Beep Cycle to BuzO

                    00120 

0019 30FF           00121 beep    MOVLW   0FF             ; Load FF into     

001A 008C           00122         MOVWF   Period          ; Period counter

                    00123 

001B 3000           00124         MOVLW   B'00000000'     ; Set RB0 

001C 0066           00125         TRIS    PORTB           ; as output

                    00126 

                    00127 ; Do one cycle of rising tone....

                    00128 

001D 1406           00129 cycle   BSF     PORTB,buzO      ; Output High

001E 080C           00130         MOVF    Period,W        ; Load W with Period value

001F 2015           00131         CALL    delay           ; and delay for Period

                    00132 

0020 1006           00133         BCF     PORTB,buzO      ; Output Low

0021 2015           00134         CALL    delay           ; and delay for same Period

0022 0B8C           00135         DECFSZ  Period          ; Decrement Period

0023 281D           00136         GOTO    cycle           ; and do next cycle until 0 

                    00137 

                    00138 ; Set RB0 to input again.........

                    00139 

0024 3001           00140         MOVLW   B'00000001'     ; Reset RB0 

0025 0066           00141         TRIS    PORTB           ; as input

0026 0008           00142         RETURN                  ; from tone cycle

                    00143         

                    00144 ; -------------------------------------------------------------------

                    00145 ; SUB4: Get pot value (Rv) using rise time due to C and R on RA4  

                    00146 ;       Returns with digit value (0-F) in DigVal

                    00147 

                    00148 ; Discharge external capacitor on RA4 

                    00149 

0027 300F           00150 getpot  MOVLW   B'00001111'     ; Set RA4 

0028 0065           00151         TRIS    PORTA           ; as output  

0029 1205           00152         BCF     PORTA,4         ; and discharge C setting output low

002A 30FF           00153         MOVLW   0FF             ; Delay for about 1ms

002B 2015           00154         CALL    delay           ; to ensure C is discharged 

002C 301F           00155         MOVLW   B'00011111'     ; Reset RA4

002D 0065           00156         TRIS    PORTA           ; as input

                    00157 

                    00158 ; Increment a counter until RA4 goes high due to charging of C

                    00159         

002E 018E           00160         CLRF    PotVal          ; Clear input value counter                  

002F 0A8E           00161 check   INCF    PotVal          ; increment counter 

0030 3003           00162         MOVLW   03              ; Set delay count to 3

0031 2015           00163         CALL    delay           ; and delay between input checks

0032 1E05           00164         BTFSS   PORTA,4         ; Check input bit RA4

0033 282F           00165         GOTO    check           ; and repeat if not yet high

                    00166 

                    00167 ; Mask out high bits of count value, and store & display 

                    00168 ; 4-bit digit value, 0-F   

                    00169         

0034 080E           00170         MOVF    PotVal,W        ; Put count value in W

0035 390F           00171         ANDLW   00F             ; and set high 4 bits to 0

0036 008F           00172         MOVWF   DigVal          ; Store 4-bit value

0037 2004           00173         CALL    codtab          ; Get 7-segment code, 0-9

0038 0086           00174         MOVWF   PORTB           ; and display

                    00175 

0039 0008           00176         RETURN                  ; with DigVal from setting of pot

                    00177 

                    00178 ; MAIN SEQUENCES ****************************************************

                    00179 

                    00180 ; SEQ1: Store 4 Digits in non volatile EEPROM 

                    00181 ;       Beep after each digit, and twice when 4 done

                    00182 

                    00183 ; Complete Button A input operation

                    00184 

003A 30FF           00185 stocom  MOVLW   0FF             ; Delay for about 1ms 

003B 2015           00186         CALL    delay           ; to avoid Button A switch bounce

003C 1E05           00187         BTFSS   PORTA,butA      ; Wait for Button A 

003D 283A           00188         GOTO    stocom          ; to be released

                    00189 

                    00190 ; Read 4-bit binary number from DIL switches into EEDATA and display

                    00191 

003E 0189           00192         CLRF    EEADR           ; Zero EEPROM address register

003F 0805           00193 getdil  MOVF    PORTA,W         ; Read DIL switches

0040 390F           00194         ANDLW   0F              ; and set high 4 bits to 0

0041 0088           00195         MOVWF   EEDATA          ; Put DIL value in EEPROM data

                    00196         

0042 2004           00197         CALL    codtab          ; Display DIL input as decimal

0043 0086           00198         MOVWF   PORTB           ;

                    00199 

0044 1A05           00200         BTFSC   PORTA,butA      ; Check if Button A pressed

0045 283F           00201         GOTO    getdil          ; If not, keep reading DIL input 

                    00202 

                    00203 ; Store the current DIL input in EEPROM at current address

                    00204 

0046 1683           00205 store   BSF     STATUS,RP0      ; Select Register Bank 1

0047 1508           00206         BSF     EECON1,WREN     ; Enable EEPROM write

0048 3055           00207         MOVLW   055             ; Write initialisation sequence 

0049 0089           00208         MOVWF   EECON2          ;

004A 30AA           00209         MOVLW   0AA             ;

004B 0089           00210         MOVWF   EECON2          ;

004C 1488           00211         BSF     EECON1,WR       ; Write data into current address

004D 1283           00212         BCF     STATUS,RP0      ; Re-select Register Bank 0 

                    00213         

004E 1E05           00214 waita   BTFSS   PORTA,butA      ; Wait for Button A to be released       

004F 284E           00215         GOTO    waita           ; 

0050 2019           00216         CALL    beep            ; Beep to indicate digit write done

                    00217         

                    00218 ; Check if 4 digits have been stored yet, if not, get next         

0051 0A89           00220         INCF    EEADR           ; Select next EEPROM address

0052 1D09           00221         BTFSS   EEADR,2         ; Is the address now = 4?

0053 283F           00222         GOTO    getdil          ; If not, get next digit

0054 2019           00224         CALL    beep            ; Beep twice when 4 digits stored

0055 2019           00225         CALL    beep            ;

0056 2874           00226         GOTO    done            ; Go to sleep when done

                    00228 ; -------------------------------------------------------------------

                    00230 ; SEQ2: Check PotVal v EEPROM

                    00231 

0057 30FF           00232 checom  MOVLW   0FF             ; Delay for about 1ms 

0058 2015           00233         CALL    delay           ; to avoid Button B switch bounce

0059 1C06           00234         BTFSS   PORTB,butB      ; Wait for Button B to be released   

005A 2857           00235         GOTO    checom          ;

                    00236         

                    00237 ; Read the value set on the input pot      

                    00238         

005B 0189           00239         CLRF    EEADR           ; Zero EEPROM address

005C 2027           00240 potin   CALL    getpot          ; Get a digit value set on pot (Rv)

005D 1806           00241         BTFSC   PORTB,butB      ; Check in Button pressed again

005E 285C           00242         GOTO    potin           ; If not, keep reading the pot

                    00243         

                    00244 ; Get a digit value from EEPROM and compare with the pot input

                    00245         

005F 1683           00246         BSF     STATUS,RP0      ; Select Register Bank 1

0060 1408           00247         BSF     EECON1,RD       ; Read selected EEPROM location 

0061 1283           00248         BCF     STATUS,RP0      ; Re-select Register Bank 0

0062 0808           00249         MOVF    EEDATA,W        ; Copy EEPROM data to W

                    00250 

0063 068F           00251         XORWF   DigVal          ; Compare the input with EEPROM data

0064 1D03           00252         BTFSS   STATUS,Z        ; If it does not match, go to sleep

0065 2874           00253         GOTO    done            ;

                    00254 

                    00255 ; If digit match obtained, check if 4 done and do next if not

                    00256 

0066 1C06           00257 waitb   BTFSS   PORTB,butB      ; Wait for Button B to be released

0067 2866           00258         GOTO    waitb           ;

0068 2019           00259         CALL    beep            ; Beep to confirm successful match

                    00260 

0069 0A89           00261         INCF    EEADR           ; Select next EEPROM location

006A 1D09           00262         BTFSS   EEADR,2         ; 4 digits checked yet?

006B 285C           00263         GOTO    potin           ; If not, do the next

006C 2872           00264         GOTO    siren           ; When 4 digits done, run siren

                    00265

                    00266 ; *******************************************************************

                    00267 

                    00268 ; MAIN: Select Set or Check Combination

                    00269 

006D 1E05           00270 select  BTFSS   PORTA,butA      ; Button A pressed?

006E 283A           00271         GOTO    stocom          ; If so, store a combination

006F 1C06           00272         BTFSS   PORTB,butB      ; Button B pressed?

0070 2857           00273         GOTO    checom          ; If so, check a combination

0071 286D           00274         GOTO    select          ; repeat endlessly

                    00275                          

                    00276 ; *******************************************************************

                    00277 

                    00278 ; END1: When combination successfully matched, make siren sound 

                    00279 

0072 2019           00280 siren   CALL    beep            ; Do a tone cycle

0073 2872           00281         GOTO    siren           ; and repeat endlessly

                    00282 

                    00283 ; -------------------------------------------------------------------

                    00284 

                    00285 ; END2: When a digit check fails, go to sleep, and try again

                    00286 

0074 0186           00287 done    CLRF     PORTB          ; Switch off display 

0075 0063           00288         SLEEP                   ; Processor halts 

                    00289 

                    00290 ; *******************************************************************

                    00291         END                     ; of program source code

