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Accelerometer Acquisition program (M PLAB)

List p=16F877a
include "p16f877a.inc"
__config_cp_off & wdt_off & xt osc & pwrte on

;Reading Accelerometer duty cycle value

;This subroutine collects and calculates T1X, T1Y and T2
;T1X isrepresented by registers T1IXHi and T1Xlo

;T1Y isrepresented by registers TLYHi and T1Ylo

;T2 isrepresented by registers T2Hi and T2lo

T1XEndlo equ 46h
T1XEndHi equ 47h
T1Ybeginlo equ 48h
T1Y beginHi equ 4%h
T1YEndlo equ 50h
T1YEndHi equ 55h
T1YHi equ 56h
T1lYLo equ 8i1h
T1XHi equ 82h
T1XLo equ 83h
T2Hi equ 84h
T2Lo equ 85h
ZXcalHi equ 86h
ZXcalo equ 87h
ZXActualHi equ 88h
ZXActualo equ 89h
u_term lo_acce equ 95h
u_term _hi_acce equ 96h
KHi equ 97h
KLo equ 98h
; Start a the reset vector
org 0x000
goto dart
org 0x0004
incf TimerlH
bcf INTCON,TOIF
bcf INTCON,RBIE
retfie
Start
bcf STATUS,RPO
clrf PORTA
clrf PORTB

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

EdgeA

EdgeB

EdgeC

EdgeD

EdgeE

EdgeF

bsf STATUS,RPO ;Bank1

movIw B’00000011 :Set up the I/O ports
movwf TRISA

movIw B’00010000°

movwf TRISB

movIw B’00001111

movwf OPTION_REG

bcf STATUS,RPO ;Bank0

bsf INTCON,GIE

Movlw b'00100011'

Movwf T1CON

Movlw b'00000101"

Movwf CCP1

bsf INTCON,GIE

btfsc PORTA,O

Goto EdgeA

btfss PORTA,O ;Look for the high transmission at Ta
Goto EdgeB ;Keep looking for high transmission
Clrf TMRIL ;Start timing
Clrf TMRI1H

Bef  PIRL,TMRIIF
bsf PIEL, TMRI1IE

btfsc PORTA,Q
Goto EdgeC
Movf TMRI1L,w
MovwfT1XEndlo
Movf TMR1H
MovwfT1XEndHi

btfsc PORTB,2
goto EdgeD

btfsc PORTB,2
Goto EdgeE
Movf TMRIL,w
Movwf T1Ybeginlo
Movf TMR1H,w
Movwf T1Y beginHi

btfsc PORTB,2
Goto EdgeF

;Enabling the timer1 overflow interrupt

;Look for the low transmission a Th
;Keep looking for low transmission
:Record and save thetime inregister T1X

;Look for the high transmission at Tc
;Keep looking for high transmission
:Record and save thetime in T1Y beginlo

;Look for the low transmission at Td
;Keep looking for low transmission
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Movf TMRIL,w

Movwf
Movf
Movwf

Movf
Movwf
Movf
Movwf
Movf
Movwf
Movf
Movwf
call
Movf
Movwf
Movf
Movwf

;CALCULATE T2

T1YEndlo
TMR1H,w
T1YEndHi

T1YEndHi,w
Arg_hi
T1YEndlo,w
Arg_lo
T1Y beginHi,w
Sum_Hi
T1YbeginLo,w
Sum Lo
Subtract
Sum_Hi,w
T1YHi
Sum _Lo,w
T1lYLo

2% (T2Hi,T2L0o) = (T1YEndHi: T1Y EndLo)+
(TLY StartHi: T1Y StartLo)-(T1XHi: T1XLo)

movf
movwf
movf
movwf
movf
movwf
movf
movwf
call

movf
movwf
movf
movwf
call

bcf

rrf

rrf
movf
movwf
movf
movwf
return

T1YEndHi,w
Arg_Hi
T1YEndLo,w
Arg_ Lo

T1Y beginHi,w
Sum_Hi
T1YbeginLo,w
Sum_lo

add

‘Record and save thetimein
: T1IYEndlo

;Sum_hi,Sum_lo=(T1YEndHi:T1Y EendL o)+

T1XEndHi,w
Sum_Hi
T1XEndLo,W
Sum_lo
Subtract
STATUS,C
Arg_hi,F
Arg_lo,F
Arg_hi,W
T2Hi
Arg_lo,W
T2Lo
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: Calulation of the Z value based on the formula
; Zactual = (Zcal * T2actual)/T2cal

ZActual value movf ZXcalHi,w
Movwf Arg_Hi
Movf ZXcallLo,w
Movwf Arg Lo
Movf T2Hi,w
Movwf Sum_Hi
Movf T2Lo,w
Movwf Sum Lo
Call Mul
Movf T2caHi,w
Movwf Divisorl
Movf T2calLo,w
Movwf DivisorQ
Call Division
Movf Quo_1w
Movwf ZXActualHi
Movf Quo_0O,w
Movwf ZXActualLo

; The x-axis acceleration value is programmed based on the formula
; Acceleration = K* (T 1-Zactual)/T 2actual

X_Accel_value movf ZXActualHi,w ; Thisisto check whether the
Subwf T1XHi,w ; numerator is positive or negative
Btfss STATUS,c
Goto Num_negx
Btfss STATUSz
Goto Num_posx
Movf ZXActualLo,w
Subwf T1XLo,w
Btfss STATUS,c
Goto Num_posx

;This subroutine is chosen if the x-axis acceleration value is negative

Num_negx movf ZXActualHi,w
Movwf Arg_Hi
Movf ZXActuallLo,w
Movwf Arg Lo
Movf T1XHi,w
Movwf Sum_hi
Movf T1XLo,w
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Movwf Sum o

Call Subtract
Movlw KHi
Movwf Arg_Hi
Movlw KLo
Movwf Arg Lo
Call Mul
Movf T2Hi,w
Movwf Divisorl
Movf T2Lo,w
Movwf DivisorO
Call Division
Movf T2Hi,w
Movwf Divisorl
Movf T2Lo,w
Movwf DivisorO
Call Division
movf Quo_0O,w
movwf u_term _hi_acce
movf Quo_1w
movwf u_term lo_acce
movf u_term_hi_accew
sublw b'00000010" ; Upper byte for analog value 3V
call no_drive
movwf temp _lo
btfsc STATUS,c
call ccw
call cw
no_drive movwf temp_lo ;No Signal is output to the h-bridge
btfsc STATUSz
call next_byte3
return

:This section is to determine which direction the motor should turn

next_byte3
bcf STATUSc
bcf STATUSz
bsf STATUS,RPO
movf u_term lo_accew
bcf STATUS,RPO
sublw b'00000001"  ;lower byte for analog value 3V
call no_drive test2 ;Thisisthe balanced state value
btfsc STATUSc
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call
call

no_drive test2 movwf
btfsc
call
return

ccw ;If no carry then go to ccw subroutine
cw :If carry then go to cw subroutine
temp_lo

STATUS,z

clr_drive ;:No Signal is output to the h-bridge

:This ccw subroutine contains a few individual error values, which in turn will call the

;appropriate duty cycle subroutines.

ccw
movf
sublw
btfsc
call

valtestl movf
sublw
movwf
btfsc
call
movwf
btfss
call

valtest2 movf
sublw
movwf
btfsc
call
movwf
btfss
call

valtest3 movf
sublw
movwf
btfsc
call
movwf
btfss
call

u_term_hi_accew
b'00000000" ; upper byte error value (3 — 1.8)v
STATUS,z

upper_byte

u_term_hi_accew

b'00000000" ; upper byte error value (3-1.9)v
test_bytelo

STATUS,z

upper_byte2

test_bytelo

STATUSc

set_cyclel

u_term_hi_accew

b'00000000" ; upper byte error value (3-2)v
test_bytelo

STATUS,z

upper_byte3

test_bytelo

STATUSc

set_cycle2

u_term_hi_accew

b'00000000" ; upper byte error value (3-2.1)v
test_bytelo

STATUS,z

upper_byte4

test_bytelo

STATUSc

set_cycle3
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valtest4

valtesth

valtest6

valtest7

valtest8

movf
sublw
movwf
btfsc
call
movwf
btfss
call

movf
sublw
movwf
btfsc
call
movwf
btfss
call

movf
sublw
movwf
btfsc
call
movwf
btfss
call

movf
sublw
movwf
btfsc
call
movwf
btfss
call

movf
sublw
movwf
btfsc
call
movwf
btfss

u_term_hi_accew

p'00000000" ; upper byte error value(3-2.2)v
test_bytelo

STATUS,z

upper_byteb

test_bytelo

STATUSc

set_cycled

u_term_hi_accew

b'00000000" ; upper byte error value (3-2.3)v
test_bytelo

STATUS,z

upper_byte6

test_bytelo

STATUSc

set_cycleb

u_term_hi_accew

b'00000000" ; upper byte error value (3-2.4)v
test_bytelo

STATUS,z

upper_byte7

test_bytelo

STATUSc

set_cycle6

u_term_hi_accew

b'00000000" ; upper byte error value (3-2.5)v
test_bytelo

STATUS,z

upper_byte8

test_bytelo

STATUSc

set_cycle7

u_term_hi_accew

b'00000000" ; upper byte error value (3-2.6)v
test_bytelo

STATUS,z

upper_byte9

test_bytelo

STATUSc
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valtest9

valtest10

valtest1l

upper_byte

upper_byte2

upper_byte3

call

movf
sublw
movwf
btfsc
call
movwf
btfss
call

movf
sublw
movwf
btfsc
call
movwf
btfss
call

movf
sublw
movwf
btfsc
call
movwf
btfss
call

call

movf
sublw
movwf
btfss
call

movf
sublw
movwf
btfss
call
call

movf
sublw
movwf
btfss
call

set_cycle8

u_term_hi_accew

b'00000000" ; upper byte error value (3-2.7)v
test_bytelo

STATUS,z

upper_byte8

test_bytelo

STATUSc

set_cycle9

u_term_hi_accew

b'00000000" ; upper byte error value (3-2.8)v
test_bytelo

STATUS,z

upper_byte9

test_bytelo

STATUSc

set_cyclell

u_term_hi_accew

b'00000000" ; upper byte error value (3-2.9)v
test_bytelo

STATUS,z

upper_bytelO

test_bytelo

STATUSc

set_cyclell

clr_drive

u_term lo_accew

b'11110110" ; lower byte error value (3 — 1.8)v
test_bytelo

STATUSc

set_cyclel

u_term lo_accew

b'11100010" ; lower byte error value (3 —1.9)v
test_bytehi

STATUSc

set_cyclel

valtest2

u_term lo_accew

b'11001101" ; lower byte error value (3 —2.0)v
test_bytehi

STATUSc

set_cycle2
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upper_byte4

upper_byteb

upper_byte6

upper_byte7

upper_byte8

upper_byte9

upper_bytelO

call

movf
sublw
movwf
btfss
call
call

movf
sublw
movwf
btfss
call
call

movf
sublw
movwf
btfss
call
call

movf
sublw
movwf
btfss
call
call

movf
sublw
movwf
btfss
call
call

movf
sublw
movwf
btfss
call
call

movf
sublw
movwf

valtest3

u_term lo_accew

b'10111001" ; lower byte error value (3 —2.1)v
test_bytehi

STATUSc

set_cycle3

valtest4

u_term lo_accew

b'10100100" ; lower byte error value (3 —2.2)v
test_bytehi

STATUSc

set_cycled

valtestb

u_term lo_accew ;lower byte error value (3 — 2.3)v
b'10010000'

test_bytehi

STATUSc

set_cycleb

valtest6

u_term lo_accew ;lower byte error value (3 — 2.4)v
b'01111011

test_bytehi

STATUSc

set_cycle6

valtest7

u_term lo_accew ;lower byte error value (3 —-2.5)v
b'01100111"'

test_bytehi

STATUSc

set_cycle7

valtest8

u_term lo_accew ;lower byte error value (3 — 2.6)v
b'01010010'

test_bytehi

STATUSc

set_cycle8

valtest9

u_term lo_accew ;lower byte error value (3—-2.7)v
b'00111110'
test_bytehi
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btfss STATUSc

call set_cycle9
call valtest10
upper_bytell movf u_term lo_accew ;lower byte error value (3 — 2.8)v
sublw b'00101001"
movwf test_bytehi
btfss STATUSc
call set_cyclell
call valtest1l
upper_bytel2 movf u_term lo_accew ;lower byte error value (3 —-2.9)v
sublw b'00010101"
movwf test_bytehi
btfss STATUSc
call set_cyclell
goto $1

;The duty cycle values based on ON and OFF Pulse Width Modulation

set_cyclel moviw h'ES' ; 100% duty cycle
movwf fr_cnt
moviw h'FE'
movwf fr_cnt2
call dir_chg
call ramp_rou
set_cycle2 moviw hE7' ;95% duty cycle
movwf fr_cnt
moviw h'FD'
movwf fr_cnt2
call dir_chg
call ramp_rou
set_cycle3 moviw h'ES8' ;90% duty cycle
movwf fr_cnt
moviw h'FC'
movwf fr_cnt2
call dir_chg
call ramp_rou
set_cycled moviw h'E9' ;85% duty cycle
movwf fr_cnt
moviw h'FB'
movwf fr_cnt2
call dir_chg
call ramp_rou
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set_cycleb

set_cycle6

set_cycle7

set_cycle8

set_cycle9

set_cyclell

set_cyclell

PDF created with pdfFactory Pro trial version www.pdffactory.com

moviw
movwf
moviw
movwf
call
call

moviw
movwf
moviw
movwf
call
call

moviw
movwf
moviw
movwf
call
call

moviw
movwf
moviw
movwf
call
call

moviw
movwf
moviw
movwf
call
call

moviw
movwf
moviw
movwf
call
call

moviw
movwf
moviw
movwf

h'EA'
fr_cnt
h'FA'
fr_cnt2
dir_chg
ramp_rou

h'EC'
fr_cnt
h'F9'
fr_cnt2
dir_chg
ramp_rou

h'ED'
fr_cnt
h'F7'
fr_cnt2
dir_chg
ramp_rou

h'EE'
fr_cnt
h'F6'
fr_cnt2
dir_chg
ramp_rou

h'EF
fr_cnt
h'F5'
fr_cnt2
dir_chg
ramp_rou

h'F1'
fr_cnt
h'F4'
fr_cnt2
dir_chg
ramp_rou

h'F2'
fr_cnt
h'F2'
fr_cnt2

:80% duty cycle

;75% duty cycle

;70% duty cycle

;65% duty cycle

;60% duty cycle

;55% duty cycle

;50% duty cycle
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call dir_chg

call ramp_rou
clr_drive bcf PORTB,5
bcf PORTB,7
bcf PORTB,1
bcf PORTB,2
movIw h'e5'
movwf fr_cnt
call delayl
call dir_chg2

; Time delay in ensuring the current is fully flowed to ground before
; Starting to turn the other direction of motor. Thisisto prevent short circuit from
happening. The delay is about 500ms

dir_chg2 movIw h'FF
movwf cnt4

Con2 moviw h'FF
Movwf cnts
decfsz cnt5,1
goto $1
decf cnt4,1
movf cntd,w
sublw h'be’
btfss status,z
goto Con2
incf num_times
movf num_times,w
subwf fr_cntl,w
btfss status,z
goto dir_chg2
call EdgeA

;The other time delay for motor to turn the other direction. The function is same as above

:subroutine

dir_chg movIw h'FF
movwf cnt4

Con3 moviw h'FF
movwf cnts
decfsz cnt5,1
goto $1
decf cnt4,1
movf cnt4,w
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sublw h'be'

btfss status,z

goto Con3

incf num_times
movf num_times,w
sublw d20

btfss status,z

goto dir_chg
return

; Thie Ramp_rou subroutine isto start the ramping up of motor voltage

ramp_rou movIw h'fc’
movwf ramp_cnt
movIw h'ea
movwf ramp_cnt2
call PWM_ramp
decf ramp_cnt
movf fr_cnt,w
subwf ramp_cnt,w
btfss STATUSc
call PWMbegin
incf ramp_cnt2
call PWM_ramp
goto ramp_rou

PWM_ramp bcf PORTB,7
bsf PORTB,4
call delayl
bcf PORTB,2
bsf PORTB,1
call delay?2
bcf PORTB,7
bcf PORTB,4
call delayl
bcf PORTB,2
bcf PORTB,1
call delay?
return

; Output the PWM signal to respective PORTS

PWM begin bef PORTB,7
bsf PORTB, 4
call delayl
bef PORTB,2
bsf PORTB,1
call delay?2
bef PORTB,7
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bcf PORTB,4

call delayl

bcf PORTB,2
bcf PORTB,1
call delay?2

incf cnt3

movf cnt3,w
sublw d’50'

btfss status,z
goto PWMbegin
clrf cnt3

clrf num_times
call EdgeA

;Below are the subroutines to select the appropriate duty cycle values based on the on and
;off time of pulses.

set2_cyclel movIw h'ES'
movwf fr_cnt
movIw h'FE'
movwf fr_cnt2
call dir_chg
call ramp_rou
set2_cycle2 moviw h'E7'
movwf fr_cnt
movIw h'FD'
movwf fr_cnt2
call dir_chg
call ramp_rou
set2_cycle3 movIw h'E8'
movwf fr_cnt
movIw h'FC'
movwf fr_cnt2
call dir_chg
call ramp_rou
set2_cycled movIw h'E9'
movwf fr_cnt
movIw h'FB'
movwf fr_cnt2
call dir_chg
call ramp_rou
set2 cycleb moviw h'EA'
movwf fr_cnt
movIw h'FA'
movwf fr_cnt2
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set2 cycleb

set2_cycler

set2 cycle8

set2_cycle9

set2_cyclelO

set2_cyclell

delayl

call
call

moviw
movwf
moviw
movwf
call
call

moviw
movwf
moviw
movwf
call
call

moviw
movwf
moviw
movwf
call
call

moviw
movwf
moviw
movwf
call
call

moviw
movwf
moviw
movwf
call
call

moviw
movwf
moviw
movwf
call
call

moviw
movwf

dir_chg
ramp_rou

h'EC'
fr_cnt
h'F9'
fr_cnt2
dir_chg
ramp_rou

h'ED'
fr_cnt
h'F7'
fr_cnt2
dir_chg
ramp_rou

h'EE'
fr_cnt
h'F6'
fr_cnt2
dir_chg
ramp_rou

h'EF
fr_cnt
h'F5'
fr_cnt2
dir_chg
ramp_rou

h'F1'
fr_cnt
h'F4'
fr_cnt2
dir_chg
ramp_rou

h'F2'
fr_cnt
h'F2'
fr_cnt2
dir_chg
ramp_rou

h'FF  ; PWM modulation based on the
cnt2  ;valuesgiven by fr_cnt and fr_cnt2

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Con moviw
movwf
decfsz
goto
decf
movf
subwf
btfss
goto
return

delay2 moviw
movwf

Con5 moviw
movwf
decfsz
goto
decf
movf
subwf

btfss
goto
return

comf
comf
movf
sublw
btfsc
call

val_testl movf
sublw
movwf
btfsc
call
movwf
btfsc
call

val_test2 movf
sublw
movwf

h'FF
cntl
cntl, 1
$1
cnt2,1
cnt2,w
fr_cnt,w
status,z
Con

h'FF
cnt2
h'FF
cntl
cntl, 1l
$1
cnt2,1
cnt2,w
fr_cnt2,w

status,z
Conb

u_term_hi_acce,f

u_term lo_acce,f

u_term_hi_accew

b'00000000" ;Upper byte error value (3.1-3)v
STATUS,z

upperbyte

u_term_hi_accew

b'00000000" ;Upper byte error value (3.2-3)v
test_bytelo

STATUS,z

upperbyted

test_bytelo

STATUSc

set2_cyclell

u_term_hi_accew
b'00000000" ;Upper byte error value (3.3-3)v
test_bytelo
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btfsc STATUSz

call upperbytell
movwf test_bytelo
btfsc STATUSc
call set2_cyclelO
val_test3 movf u_term_hi_accew
sublw b'00000000" ;Upper byte error value (3.4-3)v
movwf test_bytelo
btfsc STATUS,z
call upperbytel0
movwf test_bytelo
btfsc STATUSc
call set2_cycle9
val_test4 movf u_term_hi_accew
sublw b'00000000" ;Upper byte error value (3.5-3)v
movwf test_bytelo
btfsc STATUS,z
call upperbyted
movwf test_bytelo
btfsc STATUSc
call set2 cycle8
val_test5 movf u_term_hi_accew
sublw b'00000000" ;Upper byte error value (3.6-3)v
movwf test_bytelo
btfsc STATUS,z
call upperbyted
movwf test_bytelo
btfsc STATUSc
call set2_cycle7
val_test6 movf u_term_hi_accew
sublw b'00000000" ;Upper byte error value (3.7-3)v
movwf test_bytelo
btfsc STATUS,z
call upperbyte7
movwf test_bytelo
btfsc STATUSc
call set2 cycleb
val_test7 movf u_term_hi_accew
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sublw
movwf
btfsc
call
movwf
btfsc
call

val_test8 movf
sublw
movwf
btfsc
call
movwf
btfsc
call

val_test9 movf
sublw
movwf
btfsc
call
movwf
btfsc
call

val_test10 movf
sublw
movwf
btfsc
call
movwf
btfsc
call

val_testll movf
sublw
movwf
btfsc
call
movwf
btfsc
call
call

b'00000000'
test_bytelo
STATUS,z
upperbyte6
test_bytelo
STATUSc
set2_cycleb

;Upper byte error value (3.8-3)v

u_term_hi_accew

b'00000000'
test_bytelo
STATUS,z
upperbytes
test_bytelo
STATUSc
set2 cycled

;Upper byte error value (3.9-3)v

u_term_hi_accew

b'00000000'
test_bytelo
STATUS,z
upperbyted
test_bytelo
STATUSc
set2 cycle3

;Upper byte error value (4.0-3)v

u_term_hi_accew

b'00000000'
test_bytelo
STATUS,z
upperbyte3
test_bytelo
STATUSc
set2_cycle2

;Upper byte error value (4.1-3)v

u_term_hi_acce,w ;Upper byte error value (4.2-3)v

b'00000000'
test_bytelo

STATUS,z

upperbyte2

test_bytelo

STATUSc

set2 cyclel
clr_drive
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upperbyte

upperbyte2

upperbyte3

upperbyted

upperbytes

upperbyte6

upperbyte7

movf
sublw
movwf
btfsc
call

movf
sublw
movwf
btfsc
call
call

movf
sublw
movwf
btfsc
call
call

movf
sublw
movwf
btfsc
call
call

movf
sublw
movwf
btfsc
call
call

movf
sublw
movwf
btfsc
call
call

movf
sublw
movwf
btfsc
call

u_term lo_accew

b'00010100" ;lower byte error value (3.1-3)v
test bytehi

STATUSc

set2_cyclell

u_term lo_accew

p'00101001" ;lower byte error value (3.2-3)v
test_bytehi

STATUSc

set2_cyclell

val_test1l

u_term lo_accew

b'00111101" ;lower byte error value (3.3-3)v
test_bytehi

STATUSc

set2_cyclelO

val_test10

u_term lo_accew

b'01010010" ;lower byte error value (3.4-3)v
test_bytehi

STATUSc

set2_cycle9

val_test9

u_term lo_accew

b'01100110" ;lower byte error value (3.5-3)v
test_bytehi

STATUSc

set2 cycle8

val_test8

u_term lo_accew

p'01111011" ;lower byte error value (3.6-3)v
test_bytehi

STATUSc

set2_cycle7

val_test7

u_term lo_accew

b'10001111" ;lower byte error value (3.7-3)v
test_bytehi

STATUSc

set2 cycle6
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upperbyted

upperbyte9

upperbytel0

upperbytell

upperbytel?

call

movf
sublw
movwf
btfsc
call
call

movf
sublw
movwf
btfsc
call
call

movf
sublw
movwf
btfsc
call
call

movf
sublw
movwf
btfsc
call
call

movf
sublw
movwf
btfsc
call
call

val_test6

u_term lo_accew ;lower byte error value (3.8-3)v
b'10100100'

test_bytehi

STATUSc

set2_cycleb

val_testS

u_term lo_accew ;lower byte error value (3.9-3)v
b'10111000'

test_bytehi

STATUSc

set2_cycled

val_test4

u term lo_accew ;lower byte error value (4-3)v
b'11001101"'

test_bytehi

STATUSc

set2 cycle3

valtest3

u_term lo_acce,w;lower byte error value (4.1-3)v
b'11100001"

test_bytehi

STATUSc

set2_cycle2

valtest2

u_term lo_accew ;lower byte error value (4.2-3)v
b'11110110'

test_bytehi

STATUSc

set2_cyclel

valtestl
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Overall balancing program (Gyro only) (MPLAB)

List p=16F877a
include "p16f877a.inc"
__config_cp_off & wdt_off & xt osc & pwrte on

cntl equ 2AH
cnt2 equ 2CH
cnt3 equ 2DH
cnt4 equ 2EH
cnts equ 3BH
num_times equ 3DH
fr_cnt equ 3FH
fr_cnt2 equ 7AH
fr_cntl equ 7BH
test_bytehi equ 6AH
test_bytelo equ 6CH
gy_calc_angle vel new hi equ 20H
gy_calc _angle vel new lo equ 21H
gy_calc_angle new_hi equ 22H
gy_calc_angle new lo equ 23H
tilt_temp_hi equ 24H
tilt_temp_lo equ 25H
Kt _tilt_hi equ 26H
Kt_tilt_lo equ 27H
Kv_tilt_hi equ 28H
Kv_tilt_lo equ 29H
Ka tilt_hi equ 30H
Ka_ tilt_lo equ 31H
tilt_rate hi equ 32H
tilt_rate term lo equ 33H
gy_calc_angle old hi equ 34H
gy_calc_angle old lo equ 35H
gy_calc_angle vel old hi equ 36H
gy_calc_angle vel old lo equ 37H
u_term hi equ 38H
u_term lo equ 39H
Time_lo equ 40H
Time_hi equ 41H
set_point_lo equ 43H
set_point_hi equ 45H
prod res0 equ 54H
prod resl equ 53H
prod res? equ 52H
prod res3 equ 51H
Arg_hi equ 57H
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Arg_lo equ 58H

Sum _hi equ 59H
Sum o equ 60H
var_hi equ 61H
var_lo equ 62H
pwm_bit_cnt equ 63H
pwm_bit equ 64H
pwm_bit_cnt2 equ 65H
pwm_bit2 equ 66H
count equ 67H
TILT_RATE_LO equ 68H
tilt_term_hi equ 69H
tilt_term_lo equ 70H
tilt_rate term_hi equ 71H
temp _lo equ 72H
gy_temp_angle old_hi equ 73H
gy_temp_angle old lo equ 74H
tilt_hi equ 75H
tilt_lo equ 76H
ramp_cnt equ 7/H
ramp_cnt2 equ 78H
; Start at the reset vector
org 0x000
goto dart

Start

bsf STATUS,RPO ;Bank 1

bcf STATUS RP1

clrf TRISB ;PORTB [7-0] outputs

movIw b'10000000'

movwf ADCON1 ;Right justified, all A/D

movIw ‘00000000

movwf OPTION_REG

bcf STATUSRPO ;Bank O

movIw B'01011001' ;Fosc/8[7-6], A/D ch3[5-3], A/D on[Q]

movwf ADCONO

clrf PORTB

clrf cnt3

clrf num_times

moviw ds

movwf num_samples
Main

call ad portb

goto Main

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

ad portb
;wait for acquision time (20uS)

bsf ADCONO,GO ;Start A/D conversion
Wait
btfsc ADCONO,GO :Wait for conversion to complete
goto Wait

;tilt error value = (ADC(x)-3.0)

comp_ute
movwf Arg lo
movf ADRESH,w ; Storein ADC 10-bit result
movwf Arg_hi ; register
movf temp_acchi,w
movwf Sum_hi
movf temp_acclo,w
movwf Sum o
call add
movf Sum_hi,w
movwf gy_calc_angle new_hi
movf Sum_lo,w
movwf gy_calc_angle new lo
decfsz num_samples
call wait
moviw dg' ;Averaging of 8 samples
movwf num_samples
movf gy_calc_angle new_hi,w
movwf Arg_hi
movf gy_calc_angle new_lo,w
movwf Arg lo
movIw b'00000010'
movwf Sum_hi
movIw b'00000001"
movwf Sum o
call substract
movf Sum_hi,w
movwf tilt_temp_hi
movf tilt_temp_hi,w
movwf Arg_hi
movf Sum_lo,w
movwf tilt_temp_lo
movf tilt_temp_lo,w
movwf Arg lo
movIw b'00000000'
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movwf Kt_tilt_hi

movf Kt_tilt_hi,w
movwf var_hi
movIw b'00000001"
movwf Kt_tilt_lo
movf Kt_tilt_lo,w
movwf var_lo

call mul

movf prod_resl,w
movwf tilt_hi

movf prod_resO,w
movwf tilt_lo
movIw b'00000000'
movwf Kv_tilt_hi
movIw b'00000001"
movwf Kv_tilt_lo
movf Kv_tilt_hi,w
movwf Arg_hi
movf Kv_tilt_lo,w
movwf Arg lo
movf tilt_hi,w
movwf var_hi

movf tilt_lo,w
movwf var_lo

call mul

movf prod_resl,w
movwf u_term_hi
movf prod_resO,w
movwf u_term lo
movf ADRESH,w
sublw b'00000010" ; Upper byte for analog value 3V
call no_drive
movwf temp _lo
btfsc STATUS,c
call ccw

call cw

The following program is similar to the list of program from pg 94, no-drive subroutine
to pg 109
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Multiplication program

Mul

movwf

Check_n

Check_Arg

add var

;moviw b'00010010'
;movwi Arg_lo
;moviw b'00011000'
;movwi Arg_hi
;moviw b'10010100'
;movwi var_lo
;moviw b'01110000'
;movwi var_hi
clrf prod_resD
clrf prod_resl
clrf prod_res2
clrf prod _res3
clrf count
moviw di7
movwf count
movf var_lo,w ; Place the value from other program
;loop
prod res0 ;into the variable of this
;multiplication loop.
btfss status,z ;Check whether the product_res0 is zero
call Check_n
movf var_hi,w ;the product_res0 is zero
movwf prod resl :Check the next upper byte.
btfsc status,z
call equal_zero
btfss status,c
Call add_var
movf var_hi,w
Movwf prod resl
movf Arg Lo,f
btfss status,z ;Test if value of Arg_Loiszero
call tet Isb ;Arg_lo is not zero
movf Arg_Hi,w ;Arg_lo iszero
btfsc status,z ;Test if value of Arg_Hi iszero
call equal_zero ;Arg_Hi isequal to zero
cal test Isb
incf  prod_resl

movf var_hi,w
movwf prod_resl
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teg_Ish

equal_zero

Add_Hi

shift

stop clrf

bcf

rrf

rrf

rrf

rrf
btfss
call
movf
addwf
Btfsc
call
movf
addwf
call

clrf
clrf
clrf
clrf
call

incf
Movf
Addwf

decfsz
call
goto

count

status,c
prod res3
prod res2
prod resl
prod res0
status,c
shift
Arg_lo,w
prod res2,f
status,c
Add_Hi
Arg_Hi,w
prod res3,f
shift

prod res0
prod resl
prod res?
prod res3
stop

prod res3
Arg_Hi,w
prod res3

count
test_Isb
stop

;Test if thereis carry bit
; Thereisno carry

;Upper two bytes is added with the bytes
;of the Arg_Hi:Arg_Lo.

; the multiplication result is zero.

:Exit from the mul subroutine
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Division program

Division
:moviw
‘movwf
:moviw
‘movwf
:moviw
‘movwf
:moviw
‘movwf
:moviw
‘movwf
:moviw
‘movwf
:moviw
‘movwf
:moviw
‘movwf

Clrf rem _drO
Clrf
clrf
clrf
clrf
clrf
clrf
clrf
Movlw
Movwf

Loop rif
rif
rif
rif
rif
rif
rif
rif

movf divisor3,w

p'00010010" ;Inserting the values into divisor and the
divisorO ;number to be divided.
b'00011000'

divisorl

b'00111000'

divisor2

b'01001000'

divisor3

b'10010100'

prod res0

b'01110000'

prod resl

b'00000100'

prod res?

b'11100000'

prod res3

;Initialise variables by clearing all the values
rem_drl

rem_dr2

rem dr3

Quo 0

Quo 1

Quo 2

Quo_3

32

bitcnt

prod res0
prod resl
prod res?
prod res3
rem _drO
rem_drl
rem_dr2
rem dr3

;Clear the 32 bit result registers

;Compare divisor and remainder
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subwf rem_dr3,w

btfss STATUSz

call tess_ more3  ;test if rem_dr3 is more than divisor if not
equal movf divisor2w  ;High byteisequal, so test the lower byte

subwf rem_dr2,w

btfss STATUSz

call test_more2

movf divisorl,w  ;Test the lower bytes

subwf rem_drl,w

btfss STATUSz

call test_morel

movf divisorO

subwf rem_drO,w

call test_more0

;These sections are to test the result byte whether the divisor value is
;larger or smaller than the rem_dr value.
;1f the rem_dr value is larger then the divisor then goto subs subroutine

tess more3  btfss STATUS,c
call last
call subs2
tess more2  btfss STATUS,c
call last
call subsl
tess morel  btfss STATUS,c
call last
call subsO
tess more0  btfss STATUS,c
call last
bsf prod res0,0
call last

; These sections subs2, subsl and subs3 are to compare

;the adjacent bytes on whether there is any carry bits.

If there is any carry, adjust affected bytes by decresing one
;bit value
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subs2 movf
subwf
btfss
decf
movf
subwf
movf
subwf
btfss
decf
movf
subwf
movf
subwf
btfss
decf
movf
subwf
bsf
call

subsl movf
subwf
btfss
decf
movf
subwf
movf
subwf
btfss
decf
movf
subwf
bsf
call

subsD movf
subwf
btfss
decf
movf
subwf
bsf
call

last decfsz
Goto

divisor2,w
rem_dr2,w
STATUS,c
rem dr3
divisor3,w
rem dr3,w
divisorl,w
rem_drl,w
STATUS,c
rem dr2
divisor2,w
rem_dr2,w
divisorO,w
rem _drO,w
STATUS,c
rem drl
divisorl,w
rem_drl,w
prod_res0,0
last

divisorl,w
rem_drl,w
STATUS,c
rem dr2
divisor2,w
rem_dr2,w
divisorO,w
rem_drO,w
STATUS,c
rem drl
divisorl,w
rem_drl,w
prod_res0,0
last

divisorO,w
rem_drO,w
STATUS,c
rem drl
divisorl,w
rem_drl,w
prod_res0,0
last

bitcnt
loop

‘Test whether 32 rotations has been
:executed
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Movf
Movwf
Movf
Movwf
Movf
Movwf
Movf
Movwf

End

prod_resO,w
Quo 0
prod _resl,w
Quo_1
prod _res2,w
Quo_2
prod_res3,w
Quo_3

:Result is stored in Quo variables
‘The result is 32 bits values
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Programming flow-chart (On h-bridge (bi-direction motor turn))

p | ;PWM begin subroutine
PWMbegin

(. J

A 4

Clear hit
PORTB,7

) Clear the variables
counter3 and
) num_times

( v
Set bit
L PORTB.5

A 4

Call delayl
L subroutine

y
e N

Clear hit
L PORTB,7

y

Clear bit
L PORTB,5

y

Call delay2
L subroutine

|

Increase
counter3 by 1 )

y

Substract counter
3 with value d’' 50’
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Delayl

A 4

(.

Move h’' FF
to counter?2

A 4

(.

Move h’' FF

A

to counterl

A 4

Decrease
counterl by 1

v

Iscounterl
ZEero?

|

Decrease
counter2 by 1

y

Fr_cnt substract
counter2

Delay2

\ 4
e 2

Move h’' FF
to counter?2

A 4

Move h’' FF

A

to counterl

P \ 4
Decrease
\ counterl by 1

|s counterl
ZEero?

Decrease
\ counter2 by 1

y

Fr_cnt2 substract
| cou nter2
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Direction change subroutine

( A

Dir_change |

Subtract num_times
\ J with d’ 20’

A\ 4
e A

Move h’' FF
L to counter4

Isresult
equal zero?

A 4

Move h’' FF
L to counterb

A

A 4

{ Decrease

PWM beqin2

Goto ]

counter5by 1

Iscounterl
ZEero?

Decrease
L counter4d by 1

A\ 4

Counter4
L subtract h'be

Isresult
equal zero?

Increase num_times
By1l
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Data Acqusition flow chart

( - -, . \
Data acquisition
subroutine

y

g
Set the bit for RPO
Clear the bit for RP1

(. J

y

Teach PORTB output

|\ J

y

Left justified the all
A/D in ADCON1

. J/

A 4

( N\

Clear the bit for
\ RPO

Set the
\ ADCONO,Go bit

<
y

Y

Finish
acquiring
data’?

Goto wait
subroutine

Move datain
ADRESH &
ADRESL into
assigned registers
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Gyro-Accelerometer

;I one of the portc,2 exhibit a 1 signal then use the accelerometer data
;1T portc,2 exhibit a0 signal then use the gyro data

;Both the accelerometer and gyro run simulaneously

;Refer to the CD for more details

Data chg btfsc PORTC,2
call acce data
call gyro_data
acce_data movf u_term_lo_accew
movwf u_term lo
movf u_term_hi_accew
movwf u_term_hi
return
gyro_data movf u_term_lo_gyro,w
movwf u_term lo
movf u_term_hi_gyro,w
movwf u_term_hi
return
end
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