
 1 
; 2 
; 3 
        LIST            P=PIC16F628A 4 
        ERRORLEVEL      -302    ;SUPPRESS BANK SELECTION MESSAGES 5 
        __CONFIG        03F10H  ;see below 6 
; 7 
;       bit:   13 12 11 10 9 8 7 6 5 4 3 2 1 0 8 
;     value:    1  1  1  1 1 1 0 0 0 1 0 0 0 0 9 
; 10 
; bit 13 = 1   code protection off 11 
; bit 12-9 = 1 not u sed 12 
; bit 8  = 1   data memory protyection off 13 
; bit 7  = 0   normal programming 14 
; bit 6  = 0   no brown out reset 15 
; bit 5  = 0   reset pin is digital IO 16 
; bit 3  = 0   power up timer enable 17 
; bit 2  = 0   watch dog timer disabled 18 
; bits 4,1,0 = 100 int oscillator (4 MHz) pins are IOs 19 
; 20 
; IO port designation: 21 
; 22 
;       bit:     7     6     5     4     3     2     1     0 23 
;     PORTA:     x     x     x   100Hz   x    out   out   out 24 
;                                 inp          R     G     B 25 
;     TRISA:     1     1     1     1     1     0     0     0    = F8 26 
; 27 
; 28 
;       bit:     7     6     5     4     3     2     1     0 29 
;     PORTB:     x     x     x  manual meter meter meter   x 30 
;                               input    1     2     0      31 
;     TRISB:     1     1     1     1     0     0     0     1    = F1 32 
; 33 
INCLUDE P16F628A.INC 34 
; 35 
;timer0 is configured to generate an interrupt every 200us 36 
;At 4 MHz oscillator frequency, the internal clock runs at 1 mHz = 1 us 37 
;the prescaler is set at 1:4 so that counting period of timer0 is 4us 38 
;this requires 200/4=50 counts. This makes the reload value for  39 
;TMR0=256-50=206 or 0CEH  40 
; 41 
; 42 
;THE CONSTANTS 43 
NCYCLE_REL EQU 006H ;number of cycles making up one transistion step 44 
    ;this in principle determines the time every transistion 45 
    ;takes. 01H is highest speed. Increase for slower transistions. 46 
NBURST_MAX EQU 01FH ;number of bursts in a cycle, and steps in a transistion 47 
FILTREL  EQU 02CH ;100HZ filter counter reload 48 
KEYREL  EQU 020H ;reload value for the key debounce counter 49 
MAXHRS  EQU 00CH ;number of hours in a day 18H (=24dec) or 0CH (=12) 50 
MAINS  EQU 032H ;mains frequency 51 
; 52 
; 53 
;The Bits 54 
AB  EQU 0 ;if 1 color A is on 55 
FF  EQU 1 ;reflects 100Hz input 56 
SYNK  EQU 2 ;set on a 0->1 transition on the 100Hz input 57 
NEW100  EQU 3 ;new 100Hz period found 58 
NEWSEC  EQU 4 ;new second found flag  59 
GOTIME  EQU 5 ;if 1 clock is running 60 
NEWKEY  EQU 6 ;if 1 key was pressed 61 
; 62 
; 63 
;The Bytes 64 
BITS1  EQU 020H ;..,NEWKEY,GOTIME,NEWSEC,NEW50,SYNK,FF,AB 65 
BITS2  EQU 021H ;..,..,..,..,..,..,..,.. 66 
W_TEMP  EQU 022H ;save for W 67 
STATUS_TEMP EQU 023H ;save for STATUS 68 
PCLATH_TEMP EQU 024H ;save for PCLATH 69 
COLOR  EQU 025H ;current color code 70 
LCNT  EQU 026H ;level counter 71 



LTMP  EQU 027H ;temp for the level routine 72 
COLA  EQU 028H ;color A 73 
COLB  EQU 029H ;color B 74 
A2B_RAT  EQU 02AH ;ratio between COLB and COLA (00=colB) 75 
NBURST  EQU 02BH ;burst counter (number of burst in a cycle) 76 
NCYCLE  EQU 02CH ;cycle counter (number of cycles in a transition step) 77 
INDX  EQU 02DH ;pointer in the color table 78 
FILT100  EQU 02EH ;100Hz filter counter 79 
CNT100  EQU 02FH ;counts down 100 100HZ periods for a second 80 
SEC  EQU 030H ;seconds 81 
MIN  EQU 031H ;minutes 82 
HRS  EQU 032H ;hours 83 
SECPWM  EQU 033H ;pwm counter for seconds 84 
MINPWM  EQU 034H ;pwm counter for minutes 85 
HRSPWM  EQU 035H ;pwm counter for hours 86 
KEYCNT  EQU 036H ;input key debounce counter 87 
; 88 
; 89 
  org  0000H 90 
  goto  init 91 
; 92 
  org  0004H 93 
  goto  tmrint 94 
; 95 
; initialize special function registers (machine parameters) 96 
init:  bcf STATUS,RP1 ;goto bank 0 97 
  bcf STATUS,RP0 ; 98 
  movlw 0x07  ;all pins digital IO 99 
  movwf CMCON  ; 100 
  movlw 000H  ;init value PORTA 101 
  movwf PORTA  ; 102 
  movlw 000H  ;init value PORTB 103 
  movwf PORTB  ; 104 
  movlw 0CE  ;init TMR0 105 
  movwf TMR0  ; 106 
  movlw 03H  ;PCLATH to upper page 107 
  movwf PCLATH   108 
  bsf STATUS,RP0 ;goto bank 1 109 
  movlw 0F8H  ;init PORTA 110 
  movwf TRISA  ; 111 
  movlw 0F1H  ;init PORTB 112 
  movwf TRISB  ; 113 
  movlw 0D1H  ;timer0 on internal clock, presc 1:4 114 
  movwf OPTION_REG ; 115 
  bcf STATUS,RP0 ;return to bank 0 116 
  movlw 0A0H  ;timer0 interrupt on 117 
  movwf INTCON  ; 118 
; 119 
; initialize program variables and bits 120 
  movlw 03FH  ;initialize level counter 121 
  movwf LCNT  ; 122 
  clrf NBURST  ; 123 
  bcf BITS1,AB ; 124 
  movlw NCYCLE_REL ; 125 
  movwf NCYCLE  ; 126 
  clrf A2B_RAT  ; 127 
  movlw 00H  ;pointers to first colors in table 128 
  call c_table  ; 129 
  movwf COLA  ; 130 
  movlw 01H  ; 131 
  call c_table  ; 132 
  movwf COLB  ; 133 
  movlw 02H  ; 134 
  movwf INDX  ; 135 
  movlw FILTREL  ;initialize the 100Hz filter 136 
  movwf FILT100  ; 137 
  movlw 064H  ;a 100 100Hz periods in one second 138 
  movwf CNT100  ; 139 
  bcf BITS1,GOTIME ;halt clock  140 
  clrf SEC  ;set time to 00:00:00 141 
  clrf MIN  ; 142 



  clrf HRS  ; 143 
  movlw 03CH  ;initialize the pwm counter for seconds to 60 144 
  movwf SECPWM  ; 145 
  movlw 03CH  ;initialize the pwm counter for minutes to 60 146 
  movwf MINPWM  ; 147 
  movlw 018H  ;initialize the pwm counter for hours to 24 148 
  movwf HRSPWM  ; 149 
  movlw KEYREL  ;initialize KEYCNT with KEYREL 150 
  movwf KEYCNT  ; 151 
  bcf BITS1,NEWKEY ;reset NEWKEY flag 152 
; 153 
; 154 
; 155 
main:  btfsc PORTB,4  ;skip if input key is pressed at start-up (test program) 156 
  goto main_6  ;othrwise normal clock routine 157 
main_1:  btfss PORTB,4  ;wait until key is released again  158 
  goto main_1  ;  '  159 
; 160 
;test program  161 
main_2:  bcf BITS1,NEWKEY ; 162 
  clrf SEC  ;sec,min,hrs 00:00:00 (minimum scale) 163 
  clrf MIN  ; 164 
  clrf HRS  ; 165 
main_3:  btfss BITS1,NEWKEY ;wait until key pressed 166 
  goto main_3  ; 167 
  bcf BITS1,NEWKEY ; 168 
  movlw 01EH  ;sec:min:hrs 12:30:30 (half scale)  169 
  movwf SEC  ; 170 
  movwf MIN  ; 171 
  movlw MAXHRS/2 ; 172 
  movwf HRS  ; 173 
main_4:  btfss BITS1,NEWKEY ;wait until key pressed 174 
  goto main_4  ; 175 
  bcf BITS1,NEWKEY ; 176 
  movlw 03CH  ;sec:min:hrs 24:60:60 (full scale) 177 
  movwf SEC  ; 178 
  movwf MIN  ; 179 
  movlw MAXHRS  ; 180 
  movwf HRS  ; 181 
main_5:  btfss BITS1,NEWKEY ;wait until key pressed 182 
  goto main_5  ; 183 
  goto main_2  ;loop test program 184 
; 185 
;set hours 186 
main_6:  btfss BITS1,NEWKEY ;wait until key is pressed 187 
  goto main_6  ; 188 
  bcf BITS1,NEWSEC ; 189 
  bcf BITS1,NEWKEY ;key was pressed start adjusting hours 190 
  movlw 064H  ;start with a full new second 191 
  movwf CNT100  ; 192 
main_7:  btfsc BITS1,NEWKEY ; 193 
  goto main_8  ;jump if key was pressed 194 
  btfss BITS1,NEWSEC ;skip if new second 195 
  goto  main_7  ;loop if no key and no new second 196 
  bcf BITS1,NEWSEC ; 197 
  incf HRS,F  ;increment HRS until HRS=24 198 
  movf HRS,W  ; 199 
  xorlw MAXHRS  ; 200 
  btfss STATUS,Z ; 201 
  goto  main_7  ;loop if not yet 24 202 
  clrf HRS  ;reset HRS otherwise 203 
  goto main_7  ;loop 204 
main_8:  bcf BITS1,NEWKEY ;first reset newkey flag 205 
; 206 
;set minutes 207 
main_9:  btfss BITS1,NEWKEY ;wait until key is pressed 208 
  goto main_9  ; 209 
  bcf BITS1,NEWSEC ; 210 
  bcf BITS1,NEWKEY ;key was pressed start adjusting minutes 211 
  movlw 064H  ;start with a full new second 212 
  movwf CNT100  ; 213 



main_10: btfsc BITS1,NEWKEY ; 214 
  goto main_11  ;jump if key was pressed 215 
  btfss BITS1,NEWSEC ;skip if new second 216 
  goto  main_10  ;loop if no key and no new second 217 
  bcf BITS1,NEWSEC ; 218 
  incf MIN,F  ;increment MIN until MIN=60 219 
  movf MIN,W  ; 220 
  xorlw 03CH  ; 221 
  btfss STATUS,Z ; 222 
  goto  main_10  ;loop if not yet 60 223 
  clrf MIN  ;reset MIN otherwise 224 
  goto main_10  ;loop 225 
main_11: bcf BITS1,NEWKEY ;first reset newkey flag 226 
; 227 
;wait for starting of the clock 228 
main_12: btfss BITS1,NEWKEY ;wait until key is pressed 229 
  goto main_12  ; 230 
  bcf BITS1,NEWSEC ; 231 
  bcf BITS1,NEWKEY ;key was pressed 232 
  movlw 064H  ;start with a full new second 233 
  movwf CNT100  ; 234 
  bsf BITS1,GOTIME ;start the clock  235 
; 236 
;loop forever or until key is pressed, then goto set time again. 237 
main_13: btfss BITS1,NEWKEY ;wait until key is pressed 238 
  goto main_13  ; 239 
  bcf BITS1,NEWKEY ;if key is pressed set time again 240 
  goto main_6  ; 241 
; 242 
; 243 
; 244 
;subsroutine: tmrint (called every 200us) 245 
;This routine is called every 200us when an roll-over of timer0 occurs. 246 
;after resetting of timer0 a number of "poll" subroutines are called 247 
;which take care of the ambilight feature, filtering of the mains frequency, 248 
;time keeping and debouncing of the inout key 249 
tmrint:  call push  ;save variables 250 
  bcf INTCON,T0IF ;reset interrupt flag 251 
  movlw 0D3H  ;reload timer0 252 
  movwf TMR0  ; 253 
  movlw 03H  ;pclath to page 3 254 
  movwf PCLATH  ; 255 
  call rnd_col  ;process the ambi-light feature 256 
  call flipflop ;get the 100Hz input frequency 257 
  call filter  ;filter it 258 
  call second  ;count down the number of periods for ome second 259 
  call  time  ;keep the time 260 
  call pwm  ;process the pulse-width modulation for the analog meter 261 
outputs 262 
  call inkey  ;get and debounce the input key 263 
  call pop  ; 264 
  retfie 265 
; 266 
; 267 
;subroutine: flipflop (called every 200us from "tmrint") 268 
;This routine reads the 100Hz inout and copies it into "FF" 269 
;When a 0->1 transition is found (beginning of a new period)  270 
;flag "SYNK" is set. 271 
flipflop: btfsc BITS1,FF ;skip if FF=0 272 
  goto flipflop_1 ;jump if FF=1 273 
  btfss PORTA,4  ;only if FF=0 and PORTA,5=1 skip 274 
  return   ;otherwise return 275 
  bsf BITS1,FF ;FF:=1 276 
  bsf BITS1,SYNK ;SYNK:=1 277 
  return   ; 278 
flipflop_1: btfsc PORTA,4  ;only if FF=1 and PORTA,5=0 skip 279 
  return   ;otherwise return 280 
  bcf BITS1,FF ;FF:=0 281 
  return   ; 282 
; 283 
; 284 



;subroutine: filter (called every 200us from routine "tmrint") 285 
;This routine filters the 100Hz input signal from transients. The routine is  286 
;called every 200us. Every call the routine decrements counter FILT50 until 287 
;the counter reaches zero. This takes about 90% of the 50Hz period. Next the  288 
;routine waits for a 0 to 1 transition (SYNK=1). At that point 289 
;a new 100Hz period is found, and counter FILT100 is reloaded and SYNK is reset. 290 
filter:  movf FILT100,F ;if FILT100 not 0 yet skip and decrement 291 
  btfsc STATUS,Z ; 292 
  goto filter_1 ;if not 0 jump 293 
  decf FILT100,F ;decrement FILT100 294 
  return   ; 295 
filter_1: btfss BITS1,SYNK ;if FILT100=0 and SYNK, new 100Hz period found 296 
  return   ; 297 
  bcf BITS1,SYNK ;clear SYNK flag 298 
  bsf BITS1,NEW100 ;new filtered 100Hz period found 299 
  movlw FILTREL  ;reload filter 300 
  movwf FILT100  ; 301 
  return 302 
; 303 
; 304 
;subroutine: second (called every 200us from routine "tmrint") 305 
;This routine counts down 100 NEW100 flags for one second. When a new 306 
;second is reached, the NEWSEC flag is set. 307 
second:  btfss BITS1,NEW100 ;skip if NEW100 flag is set 308 
  return   ; 309 
  bcf BITS1,NEW100 ;clear NEW100 flag 310 
  decfsz CNT100,F ;CNT100 := CNT100-1 311 
  return   ;return if not yet zero 312 
  bsf BITS1,NEWSEC ;if zero new second found 313 
  movlw MAINS*2  ;reload mains frequency counter 314 
  movwf CNT100  ; 315 
  return 316 
; 317 
; 318 
;subroutine: time (called every 200us from routine "tmrint") 319 
;This is the actual time keeping routine. The time is kept in 6 bytes: 320 
;SEC1 : seconds units,  SEC10: seconds tens 321 
;MIN1 : minutes units,  MIN10: minutes tens 322 
;HRS1 : hours units,    HRS10: hours units 323 
;The routine first checks if the GOTIME flag is set. When set the routine 324 
;checks the NEWSEC flag. When it is set, the time is updated. 325 
time:  btfss BITS1,GOTIME ;is the clock ticking ? 326 
  return   ; 327 
  btfss BITS1,NEWSEC ;is there a new second ? 328 
  return   ; 329 
  bcf BITS1,NEWSEC ;clear the new second 330 
  incf SEC,F  ;increment SEC until SEC=60 331 
  movf SEC,W  ; 332 
  xorlw 03CH  ; 333 
  btfss STATUS,Z ; 334 
  return   ; 335 
  clrf SEC  ;reset SEC 336 
  incf MIN,F  ;increment MIN until MIN=60 337 
  movf MIN,W  ; 338 
  xorlw 03CH  ; 339 
  btfss STATUS,Z ; 340 
  return   ; 341 
  clrf MIN  ;reset MIN 342 
  incf HRS,F  ;increment HRS until HRS=24 343 
  movf HRS,W  ; 344 
  xorlw MAXHRS  ; 345 
  btfss STATUS,Z ; 346 
  return   ; 347 
  clrf HRS  ; 348 
  return   ; 349 
; 350 
; 351 
;subroutine: pwm (called every 200us from routine "tmrint") 352 
;This peace of program generates the pulse width modulated output which drives the analog 353 
meters. 354 
;The program consists fo four almost identical subparts: on for the seconds, one for the minutes 355 



;and one for the hours. Lets for example look at the last loop which is for the hours. 356 
;This loop counts down counter HRSPWM from 24 to 0 every call. When the counter reaches 0 it 357 
resets  358 
;output and reloads the counter. before returning the counter value is compared to HRS. When 359 
they are 360 
;equal the oputput is set.  361 
pwm:  decfsz SECPWM,F ;sec pwm counter - 1 362 
  goto pwm_1  ;return if not yet 0 363 
  movlw 03CH  ;reload pwm counter with 60dec and clear sec output M0 364 
  movwf SECPWM  ; 365 
  bcf PORTB,1  ; 366 
pwm_1:  movf SECPWM,w ;set output M0 if pwm counter = sec 367 
  xorwf SEC,w  ; 368 
  btfsc STATUS,Z ; 369 
  bsf PORTB,1  ; 370 
  decfsz MINPWM,F ;min pwm counter - 1 371 
  goto pwm_2  ;return if not yet 0 372 
  movlw 03CH  ;reload pwm counter with 60dec and clear min output M1 373 
  movwf MINPWM  ; 374 
  bcf PORTB,2  ; 375 
pwm_2:  movf MINPWM,w ;set output M1 if pwm counter = min 376 
  xorwf MIN,w  ; 377 
  btfsc STATUS,Z ; 378 
  bsf PORTB,2  ; 379 
  decfsz HRSPWM,F ;hrs pwm counter - 1 380 
  goto pwm_3  ;return if not yet 0 381 
  movlw MAXHRS  ;reload pwm counter with 24dec or 12dec 382 
  movwf HRSPWM  ; 383 
  bcf PORTB,3  ; 384 
pwm_3:  movf HRSPWM,w ;set output M2 if pwm counter = hrs 385 
  xorwf HRS,w  ; 386 
  btfsc STATUS,Z ; 387 
  bsf PORTB,3  ; 388 
  return   389 
; 390 
; 391 
;subroutine: inkey (called every 200us from routine "tmrint") 392 
;This routine processes and debounces the push-button key. 393 
;When the key is not pressed, counter KEYCNT is initialized to KEYREL. 394 
;Once the key is pressed, KEYCNT is counted down every call. When 395 
;KEYCNT reaches 0, the NEWKEY flag is set. KEYCNT remains 0 396 
;to indicate that a valid key pressed was found 397 
inkey:  btfsc PORTB,4  ;skip if key is pressed, if not reload counter 398 
  goto inkey_1  ; 399 
  movf KEYCNT,W ;if KEYCNT=0 return is else continue 400 
  btfsc STATUS,Z ; 401 
  return   ; 402 
  decfsz KEYCNT,F ;KEYCNT:=KEYCNT-1 is zero skip,else return 403 
  return   ; 404 
  bsf BITS1,NEWKEY ;NEWKEY found 405 
  return   ; 406 
inkey_1: movlw KEYREL  ;reload KEYCNT with KEYREL 407 
  movwf KEYCNT  ; 408 
  return    409 
; 410 
; 411 
;subroutine: push 412 
;This routine saves W,STATUS and PCLATH during an interrupt 413 
push:  movwf W_TEMP  ;copy w to temp register 414 
  swapf STATUS,W ;swap status to be saved in W 415 
  clrf STATUS  ;bank 0 416 
  movwf STATUS_TEMP ;save status register 417 
  movf PCLATH,W ;only required if using pages 1, 2, 3 418 
  movwf PCLATH_TEMP ;save pclath 419 
  clrf PCLATH  ;page zero 420 
  return   ;return 421 
; 422 
; 423 
;subsroutine: pop 424 
;This routine recalls W, STATUS and PCLATH when the interrupt service routine 425 
;is completed. 426 



pop:  movf PCLATH_TEMP,W ;restore PCLATH 427 
  movwf PCLATH  ;move W to PCLATH 428 
  swapf STATUS_TEMP,W ;swap STATUS_TEMP register into W  429 
  movwf STATUS  ;move W into STATUS register 430 
  swapf W_TEMP,F ;swap W_TEMP 431 
  swapf W_TEMP,W ;swap W_TEMP into W 432 
  return 433 
; 434 
; 435 
;subroutine: rnd_col (called every 200us from routine "tmrint") 436 
;This single subroutine displays a sequence of colors from a table on a LED. 437 
;The routine generates a smooth transistion between the colors. The mixing  438 
;of the colors, in the program called COLA and COLB, is done by multiplexing 439 
;between the two colors. The initial duty-cycle in this switching is  440 
;such that only COLA is shown. The duty-cycle gradually changes so that at the 441 
;and of a transition only COLB is shown. This process is called a transition. 442 
;A transition consists of 32 or 64 steps. A single multiplex cycle, whereby 443 
;alternately COLA and COLB are shown, is called a cycle. A cycle has to be 444 
;shorter than 20ms in order for the eye to percieve the two colors as one 445 
;mixed color. The ratio between COLA and COLB is determined by variable 446 
;A2B_RAT in such a way that when A2B_RAT=00 only COLB is shown. 447 
;COLA and COLB are generated using pulse-width modulation. For each color 448 
;2 bits have been used, so that one color can be represented by one byte. 449 
;The format for a color is xxRR YYBB. For example 0011 0000 is full intensity  450 
;red, 0001 0000 represents 33% intensity red, xx11 1111 is white. The code 451 
;1111 1111 represents the end of the table. One pulse width modulation cycle 452 
;is called a burst. With 2 bits, a burst consists of 4 levels. Each cycle 453 
;consists of either 32 or 62 bursts. 454 
;With respect to the original routine a small part has been added: the routine first 455 
;checks if there is a connection to the mains. If not the LEDs are switched of 456 
;immediately to same power in the buffer capacitor. This is needed because the 457 
;way how the time-set button has been implemented 458 
; 459 
rnd_col: nop  ; 460 
rnd_col_0: movf NBURST,W ;First see if in this burst we have 461 
  xorwf A2B_RAT,W ;to show COLA or COLB. The switch  462 
  btfsc STATUS,Z ;from COLA to COLB in a cycle is made 463 
  bsf BITS1,AB ;when A2B_RAT=NBURST 464 
  movf COLB,W  ;COLOR becomes the actual color 465 
  movwf COLOR  ; 466 
  movf COLA,W  ; 467 
  btfsc BITS1,AB ; 468 
  movwf COLOR  ; 469 
   470 
  movf LCNT,W  ;This part generates the levels in a burst 471 
  xorlw 03FH  ;by switching the LEDs on (and off). 472 
  btfss STATUS,Z ;LEDS of at beginning of a new burst 473 
  goto rnd_col_1 ; 474 
  bcf PORTA,0  ;turn the LEDs of 475 
  bcf PORTA,1  ; 476 
  bcf PORTA,2 477 
rnd_col_1: movf COLOR,W  ;xor the color with the level 478 
  xorwf LCNT,W  ;counter and save in LTMP 479 
  movwf LTMP  ; 480 
  andlw 03H  ;single out color 1 481 
  btfsc STATUS,Z ;skip if color.neq.counter 482 
  bsf PORTA,0  ;set color 1 483 
  movf LTMP,W  ;single out color 2 484 
  andlw 0CH  ; 485 
  btfsc STATUS,Z ;skip if color.neq.counter 486 
  bsf PORTA,1  ;set color 2 487 
  movf LTMP,W  ;single out color 3 488 
  andlw 030H  ; 489 
  btfsc STATUS,Z ;skip if color.neq.counter 490 
  bsf PORTA,2  ;set color 3 491 
 492 
  movlw 015H  ;decrement the level counter with 15H 493 
  subwf LCNT,W  ;LCNT-W -> W 494 
  movwf LCNT  ; 495 
  btfss STATUS,Z ;if zero skip 496 
  return   ;if not zero return 497 



  movlw 03FH  ;reset level counter 498 
  movwf LCNT  ; 499 
 500 
  incf NBURST,F ;in this part we count the number of 501 
  movf NBURST,W ;bursts in one cycle. Note that by 502 
  xorlw NBURST_MAX ;doing it this way, NBURST=1FH will 503 
  btfss STATUS,Z ;immediately result in a reset of 504 
  return   ;of NBURST, so that COLA will never 505 
   clrf NBURST  ;be displayed. 506 
  bcf BITS1,AB ; 507 
 508 
  decfsz NCYCLE,F ;in this small part, the number of 509 
  return   ;cycles that make up one transition 510 
  movlw NCYCLE_REL ;step are counted. By modifying  511 
  movwf NCYCLE  ;NCYCLE_REL the transition speed may be modified 512 
 513 
  incf A2B_RAT,F ;after each transition step A2B_RAT 514 
  movf A2B_RAT,W ;is incremented. This for every 515 
  xorlw 1+NBURST_MAX ;transistion step modifies the  516 
  btfss STATUS,Z ;COLA/COLB ratio. When we have gone 517 
  return   ;through all the possible transition 518 
  clrf A2B_RAT  ;step the next color is loaded. 519 
   520 
  movf COLB,W  ;COLB now becomes the starting color 521 
  movwf COLA  ;COLA, and a new color from the table 522 
  movf INDX,W  ;replaces COLB. variable INDX points 523 
  call c_table  ;into the table. When the "color" 524 
  movwf COLB  ;FFH is found the pointer "loops 525 
  incf INDX,F  ;around" to the beginning of the  526 
  movf INDX,W  ;table. 527 
  call c_table  ; 528 
  xorlw 0FFH  ; 529 
  btfss STATUS,Z ; 530 
  return   ; 531 
  clrf INDX  ; 532 
  return   ;return 533 
; 534 
; 535 
; 536 
; 537 
  org 0300H  ; 538 
;include  GROUP1.INC  ;only primary colors 539 
include  GROUP2.INC  ;include also two primary colors 540 
;include GROUP3.INC  ;include also three primary colors 541 
; 542 
      sEND 543 
� 544 


