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PI1G16F688
Solenoid Gontroller Ver 1.0
2010/09/22
Rev 1.1

Data Format

+ +
| | |oJA[1]0]0]0] PORTA |:Input O:Output A:Analog Input
—— +

+ +
| | lojoo]olojo] PORTC I:lnput 0:Output A:Analog Input
+ +

Input Data
AN3 => Commander Signal (Analog)

Output Data
RAx => Solenoid

Functions

list p=pic16F688
include “p16f688. inc”

; Defining constant

NL1 EQU d 1177 ;N1=52341
NL2 EQU d'37  IN2=37

NH3 EQU d 18

NL3 EQU d 52 'N3=0x1234

ADBASE EQU d1 ;OFFSET of A/D converter
ADMAX  EQU d 208" :Max=208

. random = (random * N1 + N2) xor N3

__FUSES _GPD_OFF & _CP_OFF & _BOD_OFF & _MCLRE_OFF & _PWRTE_ON & _WDT_OFF & _INTRC_OSC_NOCGLKOUT

cblock 0x20 ;Store variables above control registers
randh High bit of random number
rand| vlow bit of random number
curr_ad veurrent a/d value

wontl Wait Counter1 (For Wait)
went?2 Wait Counter2 (For Wait)
wentd Wait Counter3 (For Wait)
mh1 ;High bit of multiple

ml1 ‘Low bit of multiple

mh2 JHigh bit of multiple

ml2 ‘Low bit of multiple

anh Answer of high bit

anl sAnswer of low bit

ment ;Multiplexer counter

work sworking area

endc

org 0x00 ;Start of Code Space

Start Program (& Wake up from Sleep)

START
; btfss  STATUS,NOT_TO :If WDT reset
goto WDT_INT ; go to WDT_INT
bef STATUS, RPO :Set Bank0
bef STATUS, RP1
moviw b’ 00000111 ;Set 1/0
movwf  CMCONO
bsf STATUS, RPO »Set Bankl
movlw b’ 00001000’ JAN3 is analog input
movwf  ANSEL
moviw b’ 00011000’ 'RA5, 2-0:0utput
movwf  TRISA

0 C1: 00000000 (1/5)
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mov lw
movwf
clrw
movwf
mov lw
movwf
clrw
movwf
mov lw
movwf
bof
mov lw
movwf

clrf
clrf
mov lw
movwf
movwf

»Start up

ST

LOOP1

mov lw
movwf
call
decfsz
goto

bsf
call
bef
call
bsf
call
bef
call
bsf
cal |
bef
call

b’ 00000000
WPUA

|0CA
2’01110000

DGON1
TRISGC

b’ 00000000

OPTION_REG
STATUS, RPO

b’ 00001101’

ADGONO
PORTA

PORTC
b’ 00010101’

randh
rand|

d’ 20
ment
wait100ms
ment, F
STO1

PORTA, 0
wait400ms
PORTA, 0
wait100ms
PORTA, 1
wait400ms
PORTA, 1
wait100ms
PORTA, 2
wait400ms
PORTA, 2
wait100ms
PORTG, 0
wait400ms
PORTC, 0
wait100ms
PORTC, 1
wait400ms
PORTC, 1
wait100ms
PORTC, 2
wait400ms
PORTC, 2
wait100ms
PORTC, 3
wait400ms
PORTC, 3
wait100ms
PORTC, 4
wait400ms
PORTC, 4
wait100ms
PORTC, 5
wait400ms
PORTC, 5
wait100ms
PORTA, 5
wait400ms
PORTA, 5
wait100ms

wait10ms
wait10ms
wait10ms
wait10ms
wait10ms
wait10ms
wait10ms
wait10ms
wait10ms

Weak pullup disable
‘Interrupt on change disabled
:Set A/D clock

'RCO-5:0utput

:Set bank0

:PORTA=0
;PORTC=0

Wait for 2 sec

while ment>0

0 C2:00000000 (2/5)
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LooP2

SNDO

SND1

SND2

SND3

SND4

SND5

SNDé6

call
call
clrf
movT
movwf
clrf
mov lw
movwf
call
incf
movf
subwf
btfss
goto

clrf
movf
movwf
clrf
mov lw
movwf
call
movT

addwf
goto
goto
goto
goto
goto
goto
goto
goto
goto
goto

bsf
call
bof
goto

bsf
call
bef
goto

bsf
call
bef
goto

bsf
call
bef
goto

bsf
cal |
bef
goto

bsf
call

goto

bsf
call
bef
goto

READAD
RAND

PORTA, 0
wait100ms
PORTA, 0
SNDEND

PORTA, 1
wait100ms
PORTA, 1
SNDEND

PORTA, 2
wait100ms
PORTA, 2
SNDEND

PORTC, 0
wait100ms
PORTC, 0
SNDEND

PORTC, 1
wait100ms
PORTC, 1
SNDEND

PORTC, 2
wait100ms
PORTG, 2
SNDEND

PORTC, 3
wait100ms
PORTC, 3
SNDEND

:mh1=0

:ml1 = randh
;mh2=0

:m12=ADMAX

:mh1=0

:ml1 = randl
;mh2=0

'ml2=10

vIndirect Jump

0 C3: 00000000 (3/5)
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SND7

bsf PORTC, 4
call wait100ms
bef PORTC, 4
goto SNDEND
SND8
bsf PORTC, 5
call wait100ms
bef PORTC, 5
goto SNDEND
SND9
bsf PORTA, 5
call wait100ms
bef PORTA, 5
goto SNDEND
SNDEND
goto LOOP2
Subroutine
Read A/D
READAD
bsf ADCONO, GO ;GO=1
call waitlOms Wait for 10msec
btfsc  ADCONO, GO JIf GO=
goto $-1 ;. go to $-1
movf ADRESH, W -W=ADRESH
movwf  curr_ad ;Set current A/D value
return
:Subroutine
multiplexer
mult
clrf anh JAnswer high =0
clrf anl JAnswer low =0
moviw d' 16
mov ment, F ;ment=16
mull bef STATUS, C ,G=
rrf mh1, F ;mh1 = mh1=>C
rrf ml1,F ml1 = ml1=>C
btfss  STATUS, G JIf G=0
goto mul2
movf mi2, W W=ml2
addwf anl, F ;anl=anl+ml2
btfsc  STATUS, G VA C=
incf anh, F anh = anh+1
movf mh2, W ;W=mh2
addwf anh,F ;anh=anh+mh2
mul2 ; Shift left mu2
bef STATUS, G 6=0
rif ml2, F sml2 = ml2<=C
rif mh2, F ymh2 = mh2<=C
decfsz ment, F while ment>0
goto mull
return
Subroutine
Random
RAND movT randh, W
movwf  mhi ;mh1 = randh
movf randl, W
movwf  ml1 ;ml1 = randl
moviw  NH1
movwf  mh2 ;mh2 = NH1
moviw  NL1
movwf ml2 :ml2 = NL1
call mult
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mov lw
addwf
btfsc
inct

mov lw
xorwf
movwf
mov lw
xorwf
movwf
return

NL2
anl,F
STATUS, G
anh, F
NH3

anh, W
randh

anl, W
rand|

Wait for 100msec

wait100ms
mov lw
movwf

waitlp2 clrf

waitlpl decfsz
goto
decfsz
goto
return

d’ 32
went2
wentl
wentl, F
waitlpl
went2, F
waitlp2

Wait for 400msec

wait400ms
call
call
call
call
return

wait100ms
wait100ms
wait100ms
wait100ms

Wait for 10msec

wait10ms
mov lw
movwf

waitlip4 clrf

waitlp3 decfsz
goto
decfsz
goto
return

end

d 13
went2
wentl
wentl, F
waitlp3
went2, F
waitlp4

§T§I=anI+NL2
ana = anh+1

» W= anh xor NH3
; randh = W

» W =anl xor NL3
; randl = W

%32 (=25ms)

%13
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