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. PIC12C509A
Servo Motor Controller Ver 0.0

Input Data Format

[THTTTTTT GPio

wait80
wait79
wait78
wait77
wait76
wait75
wait74
wait73
wait72
wait71
wait70

waitlp

start

GP3-GPO0 => Position Data 0-15
GP4  => Change Switch

Output Data
GP5 => Servo Pulse

NN NN NN NN

Pulse Width = 0.88ms (0) to 2.08 ms (15)
Repetition Time = 16ms (approx.)

list p=pic12C509A
include “p12¢509a.inc”

_FUSES MCLRE_OFF & CP_OFF & WDT OFF & _IntR
Configuration Code = OxFFEA

cblock 0x07 ;Store variables above control registers

pulse :Pulse Width
cnt :Loop Counter
indata :Input Data
prev :Previous Data
cur ;Current data
datal :Datal(Initial 8)
data2 :Data2(Initial 8)
went :‘Wait Counter
endc

org 0x00 ;Start of Code Space
goto start

nop
nop

nop

nop

nop

nop

nop

nop

nop

nop

nop

moviw d21’
movwf went
decfsz went,F
goto waitlp
return

movlw b'00011111" ; GP5 : Output GP0-4 : Input
tris 6

bef GPIO,5

movlw d'8’

movwf datal

movwf data2

movwf cur

moviw b’00011000’

movwf prev

0 A2 0000000000000 (1)
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68
69
70
Al
72
73
74
75
76
77
78
79
80
81
82
83
84

step0

movf
andlw
movwf

;Check Push SW

;Button is pressed

stepl

step2

step8

step9

btfsc
goto
btfss
goto

movf
subwf
btfss
goto
movf
movwf
goto
movf
movwf

movf
xorwf
andlw
btfsc
goto
movf
andlw
movwf
subwf
btfsc
goto
movf
subwf
btfsc
goto
movf
movwf
movf
movwf
movf
movwf
moviw
addwf
movwf

moviw
movwf
bsf

call
decf
btfsc
bcf
decfsz
goto

goto

end

GPIOW
b’00011111’
indata

indata,4
step2
prev,4
step2

cur,W

datal, W

STATUS,Z;if cur==datal

stepl . cur=data2
data2 W

cur

step2

datal,W ; else cur=datal
cur

indata,W ; if indata(0-3) '= prev(0-3)
prev,W

b’00001111"

STATUS,Z

step8

indata W ; cur = indata & b'00001111’
b’00001111"

cur

datal,W ;if cur == datal, skip
STATUS,Z

step8

cur,W ; if cur == data2, skip
data2 W

STATUS,Z

step8

data2 W ;datal=data2
datal

cur,W ;data2=cur

data2

indata,W ;prev=indata

prev

d11’ ;pulse = 11+cur
cur,W

pulse

d'190
cnt
GPIO,5 ;Bit Set

wait74
pulse,F
STATUS,Z
GPIO,5
cnt,F
step9

step0
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PIC16C711
Gyro Controller Ver 0.1

PORTB B0 Data to Mouse PORT
PORTB B1 Clock to Mouse PORT

Input Data
PORTA A0 Receiving Gyro(1) Pulse
PORTA A1 Receiving Gyro(2) Pulse
PORTA A2 Receiving Left Button (Active Low)
PORTA A3 Receiving Left Button (Active Low)

list p=pic16c711
include “p16¢711.inc”

_FUSES CP _OFF & WDT OFF & HS OSC & PWRTE ON
Configuration Code = 0x3ff2

22 AUTOCALIB equ d'62’

23 THRESH

49 wait400

51 wait41

55

56 wait25
57 wait24
58 wait23
59 wait22
60 wait21
61 wait20
62 wait19
63 wait18
64 wait17

equ d'1
cblock 0xOc ;Store variables above control registers

gyrolstd ;Gyrol Standard Level
gyro2std ;Gyro2 Standard Level
gyrol :Gyrol Level
gyro2 :Gyro2 Level
gyrolsub ;gyrol — gyrolstd
gyro2sub ;gyro2 — gyro2std

ver :Vertical Counter (Only Lower 2 bits)
hor :Horizontal Counter (Only Lower 2 bits)
went :‘Wait Counter

outdt :Output Data

mcount ;Main Counter

prvgyrol :Previous Gyrol Level

prvgyro2 ;Previous Gyro2 Level

cabgyrol ;Calibration Counter for Gyro1
cabgyro2 ;Calibration Counter for Gyro2
scount :Start Up Counter

endc

org 0x00 ;Start of Code Space
goto start

moviw d'89’
movwf went
nop

decfsz went,F
goto wait41
return

nop
nop
nop
nop
nop
nop
nop
nop
nop
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65 wait16
66 wait15
67 wait14
68 wait13
69 wait12
70 wait11
71 wait10
72 wait09
73 wait08
74 wait07
75 wait06
76 wait05
77 wait04
78

79

80 init

81

nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
return

bsf STATUS,RPO :OPTION and TRISx are in upper data pe
movlw b’00000000° ;Make RBO-7 output

movwf TRISB

moviw b’00000011" ;RAO,1:Input RA2,3,4:0Output

movwf TRISA

movlw b’00000000’

movwf INTCON :Disable all interrupt

87 ; A/D Converter Configuration

95 :Initialize Variables

103

104

105

106

107 ;Initial Output
108

109

110

111

112 exead

113 ;Get A/D Channel
114

115

116

117

118 exe01

119

120

121

122 :Get A/D Channel
123

124

125

126

127 exe02

128

129

movlw b’00000010" ;RAO0&1:Analog, RA2,3:Digital
movwf ADCONT1
bef STATUS,RPO ;Return to Lower Data Page
moviw b’01000000’ ;Clock Select = 01 : FOSC/8
:Analog Chnnel = 00

:A/D on Bit=0
movwf ADCONO
clrf gyrolstd :Clear gyrolstd
clrf gyro2std ;Clear gyro2std
clrf hor :Clear Horizontal
clrf ver :Clear Vertical
clrf prvgyrol
clrf prvgyro2
clrf cabgyro1
clrf cabgyro2
moviw d'30
movwf scount
call output
return
0
movlw b’01000001" ;Fosc/8, ANO, ADON
movwf ADCONO :Start Charge
call wait25 ;Wait 25us
bsf ADCONO,GO ;Start A/D
btfsc ADCONO,GO
goto exe01
movf ADRES,W :Get Result

movwf gyrol
1
movlw b’01001001" ;Fosc/8, AN1, ADON

movwf ADCONO :Start Charge
call wait25 ‘Wait 25us
bsf ADCONO,GO ;Start A/D

btfsc ADCONO,GO

goto exe02

movf ADRES,W :Get Result
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130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194

verdt

hordt

movwf
return

movf
andlw
addwf
retlw
retlw
retlw
retlw
movf
andlw
addwf
retlw
retlw
retlw
retlw

:Create Output Data

crtout

output

outl

out2

out6

out7

moviw
movwf
call
andwf
call
andwf
return

movf
btfsc
goto
btfss
goto
incf
incf
goto
decf
decf
movf
btfsc
goto
btfss
goto
incf
incf
goto
decf
decf
call
movf
movwf
return

; Auto Calibration

calib

movf
subwf
btfss
sublw
sublw
btfss
clrf
incf
moviw
subwf
btfss
goto

gyro2

ver,W
b’00000011’
PCL,F
b’00001111’
b’00001101’
b’00001100’
b’00001110’
hor,W
b’00000011’
PCL,F
b’00001111’
b’00001011’
b’00000011’
b’00000111’

b’00001111’
outdt

verdt
outdt,F
hordt
outdt,F

gyrolsub,F
STATUS,Z
out2
gyrolsub,7
outl

hor,F
gyrolsub,F
out2

hor,F
gyrolsub,F
gyro2sub,F
STATUS,Z
out?7
gyro2sub,7
out6

ver,F
gyro2sub,F
out?7

ver,F
gyro2sub,F
crtout
outdtW
PORTB

prvgyrolW ;W=prvgyrol
gyrol,W ‘W=gyrol—prvgyrol
STATUS,C

0 :2’s complement
THRESH :THRESH - W
STATUS,C ;If THRESH<W,
cabgyrol
cabgyrol,F :Increment cabgyrol
AUTOCALIB
cabgyrol, W ;W=cabgyro1-AUTOCALIB
STATUS,Z
calib1

0 B4: 00000000000 O0O0O0O0O (3)
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195 movf gyrol,W

196 movwf gyrolstd

197 clrf cabgyrol

198 calib1 movf gyrol W

199 movwf prvgyroil

200

201 movf prvgyro2 W  ;W=prvgyro2

202 subwf gyro2,W ‘W=gyro2—-prvgyro2
203 btfss STATUS,C

204 sublw 0 :2’s complement
205 sublw THRESH ;THRESH - W
206 btfss STATUS,C ;If THRESH<W,

207 clrf cabgyro2 ; Clear cabgyro1
208 incf cabgyro2,F :Increment cabgyrol

209 movlw AUTOCALIB

210 subwf cabgyro2 W

211 btfss STATUS,Z

212 goto calib2

213 movf gyro2, W

214 movwf gyro2std

215 clrf cabgyro2

216 calib2 movf gyro2, W

217 movwf prvgyro2

218 return

219

220

221 P

222

223

224

225 start call init Initialize

226 mainl call exead :Execute A/D
227 movf gyrolstdW

228 subwf gyrol,W

229 movwf gyrolsub :gyrolsub=gyrol—gyrolstd

230 movf gyro2std,W

231 subwf gyro2, W

232 movwf gyro2sub :gyro2sub=gyro2—gyro2std

233

234 movf scount,F :Check Start Up Counter

235 btfsc STATUS,Z ;If Zero,

236 goto main3 ; goto main3
237 decf scount,F ;Decrement scount

238 btfss STATUS,Z :If Not Zero,

239 goto main2 ; goto main2
240 movf gyrol,W

241 movwf gyrolstd ;gyrolstd = gyrol

242 movf gyro2, W

243 movwf gyro2std :gyro2std = gyro2

244 goto main3

245 main2 clrf gyrolsub

246 clrf gyro2sub

247

248 main3 call calib :Auto Calibration
249

250 moviw d'100’ :Main Count
251 movwf mcount

252 main4 call output ;:Output Data
253 call wait400

254 decfsz mcount,F

255 goto main4

256 goto main1

257

258 end
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