
A p p e n d i x A ; 

M i c r o p r o c e s s o r p r o g r a m f o r t h e m o t o r c o n t r o l l e r ( P I C 1 6 f 6 2 8 ) 

. « 4 c * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 

; F i l e n a m e : F a n c o n t r o l l e r p w m . a s m * 
; D a t e : 2 3 / 8 / 2 0 1 0 • 
; F i l e V e r s i o n : 5 * 

* 

; A u t h o r : M . D . A . K . W i j e r a t h n a * 
; P r o j e c t : D e v e l o p m e n t o f a r e m o t e c o n t r o l h u m l e s s f a n d i m m e r * 

* 

* " 

; F i l e s r e q u i r e d : * 

; * 
; N o t e s : T h e p r o g r a m i s d e v e l o p e d f o r 7 2 % , 7 6 % , 8 0 % p e r c e n t a g e l i n e * 
; v o l t a g e s . * 

* 
.********************************************************************** 

l i s t p = l 6 f 6 2 8 A ; l i s t d i r e c t i v e t o d e f i n e p r o c e s s o r 
# i n c l u d e < p l 6 F 6 2 8 A . i n c > ; p r o c e s s o r s p e c i f i c v a r i a b l e d e f i n i t i o n s 

e r r o r l e v e l - 3 0 2 ; s u p p r e s s m e s s a g e 3 0 2 fi*om l i s t file 

_ C O N F I G _ C P _ O F F & _ D A T A _ C P _ O F F & _ L V P _ O F F & _ B O R E N _ O F F & 
_ M C L R E _ O F F & _ W D T _ O F F & _ _ P W R T E _ O N & _ I N T O S C _ O S C _ N O C L K O U T 

; ' C O N F I G ' d i r e c t i v e i s u s e d t o e m b e d c o n f i g u r a t i o n w o r d w i t h i n . a s m file. 
; T h e l a b l e s f o l l o w i n g t h e d i r e c t i v e a r e l o c a t e d i n t h e r e s p e c t i v e . i n c file. 
; S e e d a t a s h e e t f o r a d d i t i o n a l i n f o r m a t i o n o n c o n f i g u r a t i o n w o r d s e t t i n g s . 

.***** V A R I A B L E D E F I N I T I O N S * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
w _ t e m p E Q U 0 x 7 1 ; v a r i a b l e u s e d f o r c o n t e x t s a v i n g 
s t a t u s _ t e m p E Q U 0 x 7 2 ; v a r i a b l e u s e d f o r c o n t e x t s a v i n g 

.********************************************************************** 
O R G 0 x 0 0 0 ; p r o c e s s o r r e s e t v e c t o r 
g o t o m a i n ; g o t o b e g i n n i n g o f p r o g r a m 
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************************************* *********^^JI(J(. 
N O D S X J M A O l u 

.OOOOOOOO . qA^lAom 

raidJMAOUI 
.OOOOOOOO .q 'VviAoui 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ; ( . 
PZ PP 

a x ^ O d pp 
o d ^ i ' s a x v x s j ^ q 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * j J ( 5 i C 5 [ : : j t * 5 ( . ' 

. 9 6 . p M i A o m 

I H I d J A V A O l U 
:̂  ' .OTOOOOOO .q^^IAOui 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ^ * * ^ , i ( ^ t 
v s r a x pp 
a s r a x j j p 

J s L O D X N I pp 
N O I X d O J A V A O l u 

. 0 0 0 0 0 0 0 i . q A ^ i A o u i 
o d ^ ' s n x v x s j s q 

u r e u i 

; d n x i 3 j u i u i o j j l u n j s j ' 

S1U91U00 J9JSl§9J S f l X V X S J S I - 9 j d 9J0JS3J t 
a3js i§9J S f l X V X S J O ^ d o o S A S I J J S J ! 

AV'dlU9J~M jdBAVS 
j ' d lU9J ~ M jdBAVS 

s n x v x s j A ^ o u j 
M*dui9i snjB;s J A O U I 

d o u 
d o u 

3 J 3 q M 3 S | 9 a u i j n o j q n s \\iso e pajBDOj s q J O s j a q o§ U B O s p o o j s i t 

J9JSI§9J S n X V X S J O SIU3JUO0 JJO SABS t duI3J~SnjBJS JAVAOUI 
J9JSl§9J ^ OJUI J3JSI§9J Sn;BJS 9A0UJ ' ^ V ' S H X V X S J A O U I 
SJU3JU00 J3JSI§9J ^ JUSJJnO JJO SABS ' d u i 3 J ~ M JAVAOUI 

u o p B 0 O ( J o p s A j d n j j s j u l t f O O ^ O 0 " H 0 



c l r f 2 6 
c l r f 2 7 
c l r f 2 8 
c l r f 2 9 
c l r f 3 0 
c l r f 3 1 
c l r f 3 2 
c l r f 3 4 
c l r f 3 5 

c l r f 4 0 
c l r f 4 1 
c l r f 4 5 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 4 : 4 : * * * * 4 : * 9 ) c 

P u l s e G e n e r a t i o n 
***************************************** J ************** 

@ J 

b s f P O R T A , 0 3 ; S D p i n 
b s f P O R T A , 0 4 ; S D p i n 

b s f P O R T A , 0 0 ; 1 . 2 m s t i m e r 
b c f P O R T A , 0 1 
c a l l t i m e 1 

. * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 2 * * * * * * * * * * * * * * * * * 

b c f P O R T A , 0 0 ; 0 . 6 m s t i m e r 
b s f P O R T A , 0 1 
c a l l t i m e _ 2 

.**************************************** 2 **************** 

b s f P O R T A , 0 0 ; 1 . 7 m s t i m e r 
b c f P O R T A , 0 l 
c a l l t i m e _ 3 

.**************************************** 4 **************** 

b c f P O R T A , 0 0 ; 0 . 2 m s t i m e r 
b s f P O R T A , 0 1 
c a l l t i m e 4 



5 **************** 

b S f P O R T A , 0 0 ; 5 . 0 m s t i m e r 
b c f P O R T A , 0 1 
c a l l t i m e _ 5 

b C f P O R T A , 0 0 ; 0 . 2 m s t i m e r 
b S f P O R T A , 0 1 
c a l l t i m e _ 6 

y ***************** 

b S f P O R T A , 0 0 ; 1 . 7 m s t i m e r 
b c f P O R T A , 0 1 
c a l l t i m e _ 7 

.*************************************** g **************** 

b C f P O R T A , 0 0 ; 0 . 6 m s t i m e r 
b S f P O R T A , 0 1 
c a l l t i m e _ 8 

.************************************** g****************** 

b S f P O R T A , 0 0 ; 1 . 2 m s t i m e r 
b c f P O R T A , 0 1 
c a l l t i m e _ 9 

b s f P O R T A , 0 3 

.********************************************************* 
5 

; T i m e r C a l c u l a t i o n 

.***************************************** I ************** 

b s f P O R T A , 0 2 ; 

b s f P O R T A , 0 4 ; S D p i n 

b c f P O R T A , 0 0 ; 1 . 2 m s t i m e r 
b s f P O R T A , 0 1 
c a l l t i m e 1 



b s f P O R T A , 0 0 ; 0 . 6 m s t i m e r 
b c f P O R T A , 0 1 
c a l l t i m e _ 2 

. * * * * * * * * * * * * * * * * * * * i i : 4 : * * * * * * 4 : * * * * * * * * * * * * * T * * * * * * * * * * * * * * * * 

b c f P O R T A , 0 0 ; 1 . 7 m s t i m e r 
b s f P O R T A , 0 1 
c a l l t i m e _ 3 

.***************************************** 4 **************** 

b s f P O R T A , 0 0 ; 0 . 2 m s t i m e r 
- b c f - P O R T A , 0 I 

c a l l t i m e _ 4 

.***************************************** 5 **************** 

b c f P O R T A , 0 0 ; 5 . 0 m s t i m e r 
b s f P O R T A , 0 1 
c a l l t i m e _ 5 

.***************************************** 5 *************** 

b s f P O R T A , 0 0 ; 0 . 2 m s t i m e r 
b c f P O R T A , 0 1 
c a l l t i m e _ 6 

.***************************************** y ***************** 

b c f P O R T A , 0 0 ; 1 . 7 m s t i m e r 
b s f P O R T A , 0 1 
c a l l t i m e _ 7 

.***************************************** g **************** 

b s f P O R T A , 0 0 ; 0 . 6 m s t i m e r 
b c f P O R T A , 0 1 
c a l l t i m e S 

.***************************************** g ****************** 



b c f P O R T A , 0 0 ; 1 . 2 m s t i m e r 
b s f P O R T A , 0 1 
c a l l t i m e _ 9 

b s f P O R T A , 0 3 ; 

g o t o @ _ 1 

; t i m e r s u b p r o g r a m ; S p e e d a t 4 0 H z 
. * * * * ) K * 3 | C K C * * } | C 9 | C * * * * * * * * * » ( * * * * * * * * * * * * * 2 * * * * * * * * S | C * * j i c * * ! l ! ! l t ! ( ! * * * 

t i m e 1 

b s f 

b t f s C 

m o v l w d ' 1 2 ' 

b t f s c 

m o v l w d ' 1 7 ' 

b t f s c 

m o v l w d ' 2 r 

m o v w f 4 5 

T 2 C O N , 0 2 

P O R T B , 0 4 

P O R T B , 0 5 

P O R T B , 0 6 

; 1 . 2 m s c o u n t e r 

; 1 . 7 m s c o u n t e r 

; 2 . 1 m s c o u n t e r 

a a a b s f 
b t f s s P I R 1 , 0 1 
g o t o a a a 
n o p 
n o p 
n o p 

T 2 C O N , 0 2 

b c f 
b c f 
d e c f s z 4 5 , f 
g o t o a a a 
n o p 
n o p 
r e t u r n 

P I R 1 , 0 I 
T 2 C O N , 0 2 

. * * * * * * * * * * * > i c * * * * 3 i c * 4 : * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ^ ^ ^ ^ ^ « 

t i m e 2 



b s f T 2 C O N , 0 2 

b t f s C P O R T B , 0 4 
m o v l w d ' 6 ' ; 0 . 6 m s c o u n t e r 

b t f s c P O R T B , 0 5 
m o v l w d ' 9 ' ; 0 . 9 m s c o u n t e r 

b t f s c P O R T B , 0 6 
m o v l w d ' 1 3 ' ; 1 . 3 m s c o u n t e r 

m o v w f 4 5 

b b b b s f T 2 C O N , 0 2 
b t f s s P I R 1 , 0 1 
g o t o b b b 
n o p 
n o p 
n o p 

b c f P I R I , 0 1 
b c f T 2 C O N , 0 2 
d e c f s z 4 5 , f 
g o t o b b b 
n o p 
n o p 
r e t u r n 

t i m e _ 3 

b s f T 2 C O N , 0 2 

b t f s C P O R T B , 0 4 
m o v l w d ' 1 7 ' ^ ; 1 . 7 m s c o u n t e r 

b t f s c P O R T B , 0 5 
m o v l w d '26* ; 2 , 6 m s c o u n t e r 

b t f s c P O R T B , 0 6 
m o v l w d ' 3 0 ' ; 3 . 0 m s c o u n t e r 

m o v w f 4 5 



T 2 C O N , 0 2 
P I R 1 , 0 1 
ccc 

b c f P I R 1 , 0 1 
b c f T 2 C O N , 0 2 
d e c f s z 45,f 
g o t o c c c 
n o p 
n o p 
r e t u r n 

s 

t i m e 4 

b s f T 2 C O N , 0 2 

b t f s C P O R T B , 0 4 
m o v l w d ' 2 ' ; 0 . 2 m s c o u n t e r 

b t f s c P O R T B , 0 5 
m o v l w d ' 4 ' ; 0 . 4 m s c o u n t e r 

b t f s c P O R T B , 0 6 
m o v l w d 7 ' ; 0 . 7 m s c o u n t e r 

m o v w f 4 5 

d d d b s f 
b t f s s 
g o t o 
n o p 
n o p 
n o p 

b c f P I R 1 , 0 1 
b c f T 2 C O N , 0 2 
d e c f s z 4 5 , f 
g o t o d d d : 
n o p 
n o p 

ccc b s f 
b t f s s 
g o t o 
n o p 
n o p 
n o p 

T 2 C O N , 0 2 
P I R 1 , 0 1 
d d d 



r e t u r n 

t i m e _ 5 

b s f T 2 C O N , 0 2 

b t f s C P O R T B , 0 4 
m o v l w d ' 5 0 ' ; 5 m s c o u n t e r 

b t f s c P O R T B , 0 5 
m o v l w d ' 3 6 ' ; 3 . 6 m s c o u n t e r 

b t f s c P O R T B , 0 6 
m o v l w d ' 3 7 ' ; 3 . 7 m s c o u n t e r 

m o v w f 4 5 

eee b s f T 2 C O N , 0 2 
b t f s s P I R 1 , 0 1 
g o t o e e e 
n o p 
n o p 
n o p 

b c f P I R 1 , 0 1 
b c f T 2 C O N , 0 2 
d e c f s z 4 5 , f 
g o t o e e e 
n o p • 
n o p 
r e t u r n 

5 

t i m e 6 

b s f T 2 C O N , 0 2 

b t f s C P O R T B , 0 4 
m o v l w d ' 2 ' ; 0 . 2 m s c o u n t e r 

b t f s c P O R T B , 0 5 
m o v l w d ' 4 ' ; 0 . 4 m s c o u n t e r 



b t f s c P O R T B , 0 6 
m o v l w d 7 ' ; 0 . 7 m s c o u n t e r 

m o v w f 4 5 

f f f b s f T 2 C O N , 0 2 
b t f s s P I R 1 , 0 1 
g o t o f f f 
n o p 
n o p 
n o p 

b c f P I R 1 , 0 1 
b c f T 2 C O N , 0 2 
d e c f s z 4 5 , f 
g o t o f f f 
n o p 
n o p 
r e t u r n 

. t * * * * * * * * * * * * * * * * * * * * * * * * * 4 : * * * * * * * * * * * * * * * * * * * * * * * * * * 

t i m e ? 

b s f T 2 C O N , 0 2 

b t f s C P O R T B , 0 4 
m o v l w d ' 1 7 ' ; 1 . 7 m s c o u n t e r 

b t f s c P O R T B , 0 5 
m o v l w d ' 2 6 ' ; 2 . 6 m s c o u n t e r 

b t f s c P O R T B , 0 6 
m o v l w d ' 3 0 ' ; 3 . 0 m s c o u n t e r 

m o v w f 4 5 

g g g b s f T 2 C O K 0 2 
b t f s s P I R 1 , 0 1 
g o t o g g g 
n o p 
n o p 
n o p 

b c f P I R 1 , 0 1 
b c f T 2 C O N , 0 2 



d e c f s z 4 5 , f 
g o t o g g g 
n o p 
n o p 
r e t u r n 

. : « : 9 i : 4 : * * * * * * * * * * * * * * * * * * * * * * : l c : i c * i i c : { c > i c : i : : t : > ! c > i c ; | c > ! c 

t i m e s 

b s f T 2 C O N , 0 2 

b t f s C P O R T B , 0 4 
m o v l w d ' 6 ' ; 0 . 6 m s c o u n t e r 

b t f s c P O R T B , 0 5 
m o v l w d ' 9 ' ; 0 . 9 m s c o u n t e r 

b t f s c P O R T B , 0 6 
m o v l w d ' 1 3 ' ; 1 . 3 m s c o u n t e r 

m o v w f 4 5 

h h h b s f T 2 C O N , 0 2 ; 
b t f s s P I R 1 , 0 1 
g o t o h h h 
n o p • 
n o p 
n o p 

b c f P I R 1 , 0 1 
b c f T 2 C O N , 0 2 -
d e c f s z 4 5 , f 
g o t o h h h 
n o p 
n o p 
r e t u r n 

. : H : ) c : ( ; ; ( : « 4 : * * * * * * * * * * * * * * * * * * * * * * * 3 ! f ^ * * * * * * * * * * « * * * * * * * * * * * 
s 

t i m e _ 9 

b s f T 2 C O N , 0 2 

b t f s C P O R T B , 0 4 ; 1 . 2 m s c o u n t e r 
m o v l w d ' 1 2 ' 



b t f s c P O R T B , 0 5 
m o v l w d ' 1 7 ' ; 1 . 7 m s c o u n t e r 

b t f s c P O R T B , 0 6 
m o v l w d ' 2 1 ' ; 2 . 1 m s c o u n t e r 

m o v w f 4 5 

b s f T 2 C O N , 0 2 
b t f s s P I R 1 , 0 1 
g o t o i i i 
n o p 
n o p 
n o p 

b c f P I R 1 , 0 1 
b c f T 2 C O N , 0 2 
d e c f s z 4 5 , f 
g o t o i i i 
n o p 
n o p 
r e t u r n 

; d i r e c t i v e ' e n d o f p r o g r a m ' 



A p p e n d i x B ; 

M i c r o p r o c e s s o r p r o g r a m f o r t h e R e m o t e C o n t r o l l e r R e c e i v e r ( P I C 1 6 f 6 2 8 ) 

. ; i c ; ( c ; i ! 3 | c ) i c ; ) : 3 t c ; k * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

; F i l e n a m e : R e c e i i v e r . a s m * 

; D a t e : 1 5 / 6 / 2 0 1 0 • 

; F i l e V e r s i o n : 6 * 
; * 

; A u t h o r : M . D A . K . W i j e r a t h n a • . 

; P r o j e c t : D e v e l o p m e n t o f a r e m o t e c o n t r o l h u m l e s s f a n d i m m e r * 

. ) i : * 4 : * « « * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

; * 
; F i l e s r e q u i r e d : * 

; • - ^ 

; * 

; N o t e s : T h e p r o g r a m i s d e v e l o p e d f o r 7 2 % , 7 6 % , 8 0 % p e r c e n t a g e l i n e * 

; v o l t a g e s . * 
* • 

. * * * * * * « * 4 ! * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ^ 

l i s t p = 1 6 f 6 2 8 A ; l i s t d i r e c t i v e t o d e f i n e p r o c e s s o r 

# i n c l u d e < p l 6 F 6 2 8 A . i n c > ; p r o c e s s o r s p e c i f i c v a r i a b l e d e f i n i t i o n s 

e r r o r l e v e l - 3 0 2 ; s u p p r e s s m e s s a g e 3 0 2 f r o m l i s t file 

; _ C O N F I G _ C P _ O F F & _ D A T A _ C P _ O F F & _ L V P _ O F F & _ B O R E N _ O F F & 

_ M C L R E _ O F F & _ W D T _ O F F & _ P W R T E _ O N & _ I N T O S C _ O S C _ N O C L K O U T 

; ' C O N F I G ' d i r e c t i v e i s u s e d t o e m b e d c o n f i g u r a t i o n w o r d w i t h i n . a s m file. 

7 8 



; T h e l a b l e s f o l l o w i n g t h e d i r e c t i v e a r e l o c a t e d i n t h e r e s p e c t i v e . i n c f i l e . 

; S e e d a t a s h e e t f o r a d d i t i o n a l i n f o r m a t i o n o n c o n f i g u r a t i o n w o r d s e t t i n g s . 

. : t c * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

l i s t p = 1 6 f 6 2 8 A ; l i s t d i r e c t i v e t o d e f i n e p r o c e s s o r 

# i n c l u d e < p l 6 F 6 2 8 A . i n c > ; p r o c e s s o r s p e c i f i c v a r i a b l e d e f i n i t i o n s 

e r r o r l e v e l - 3 0 2 ; s u p p r e s s m e s s a g e 3 0 2 from l i s t file 

_ C O N F I G _ C P _ O N & _ D A T A _ C P _ O F F & _ L V P _ O F F & _ B O R E N _ O F F & 

_ M C L R E _ O N & _ W D T _ O F F & _ P W R T E _ O N & _ X T _ O S C ; _ N O C L K O U T 

; ' C O N F I G ' d i r e c t i v e i s u s e d t o e m b e d c o n f i g u r a t i o n w o r d w i t h i n . a s m file. 

; T h e l a b l e s f o l l o w i n g t h e d i r e c t i v e a r e l o c a t e d i n t h e r e s p e c t i v e . i n c file. 

; S e e d a t a s h e e t f o r a d d i t i o n a l i n f o r m a t i o n o n c o n f i g u r a t i o n w o r d s e t t i n g s . 

V A R I A B L E D E F I N I T I O N S * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

w _ t e m p E Q U 0 x 7 E ; v a r i a b l e u s e d f o r c o n t e x t s a v i n g 

s t a t u s _ t e m p E Q U 0 x 7 F ; v a r i a b l e u s e d f o r c o n t e x t s a v i n g 

t i m e l _ b i t l E Q U 0 x 2 1 

t i m e l _ b i t 2 E Q U 0 x 2 2 

fimel_bit3 E Q U 0 x 2 3 

t i m e 2 _ b i t l E Q U 0 x 2 4 

. * * « * * 4 : * * * * * * * * * * * * * * * * * * * * * * * * * * * * + * * * * * * * * * * * * * * * * * * * * * * * * * 
s 

O R G 0 x 0 0 0 ; p r o c e s s o r r e s e t v e c t o r 

g o t o m a i n ; g o t o b e g i n n i n g o f p r o g r a m 
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O R G 0 x 0 0 4 

m o v w f w t e m p 

m o v f S T A T U S , w 

m o v w f s t a t u s _ t e m p 

t e s t l c a l l t i m e _ t 

b t f s s P O R T B , 0 0 

g o t o r e s e t 

c a l l t i m e _ t 

b t f s s P O R T B , 0 0 

g o t o r e s e t 

c a l l t i m e t 

b t f s s P O R T B , 0 0 

g o t o r e s e t 

c a l l t i m e _ t 

c a l l t i m e _ t 

b t s s c P O R T B , 0 0 

g o t o r e s e t 

c a l l t i m e _ t 

c a l l t i m e _ t 

b t s s c P O R T B , 0 0 

g o t o r e s e t 

c a l l t i m e _ t 

c a l l t i m e _ t 

b t f s s P O R T B , 0 0 

; i n t e r r u p t v e c t o r l o c a t i o n 

; s a v e o f f c u r r e n t W r e g i s t e r c o n t e n t s 

; m o v e s t a t u s r e g i s t e r i n t o W r e g i s t e r 

; s a v e o f f c o n t e n t s o f S T A T U S r e g i s t e r 

r e s e t 

r e s e t 



; i s r c o d e c a n g o h e r e o r b e l o c a t e d as a c a l l s u b r o u t i n e e l s e w h e r e 

; r e t r i e v e c o p y o f S T A T U S r e g i s t e r 

; r e s t o r e p r e - i s r S T A T U S r e g i s t e r c o n t e n t s 
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; r e t u r n f r o m i n t e r r u p t 

; l o o p f o r e v e r , r e m o v e t h i s i n s t r u c t i o n , f o r t e s t o n l y 

; C h a n g e t o B a n k l 

; G I E = 1 , T 0 I E = 1 

b c f S T A T U S , 0 5 ; C h a n g e t o B a n k O 

m a i n _ l b s f P O R T A , 0 0 ; t e s t i n d i c a t o r 

c a l l t i m e _ d ; 1 s t i m e 

b c f P O R T A , 0 0 

c a l l t i m e _ d ;^s t i m e 

g o t o m a i n _ l 

t i m e 

r e t u r n 

t i m e _ a c a l l t i m e t 

c a l l t i m e _ t 

m o v f s t a t u s _ t e m p , w 

m o v w f S T A T U S 

s w a p f w _ t e m p , f 

s w a p f w t e m p , w 

r e t f i e 
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; r e m a i n i n g c o d e g o e s h e r e 
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c a l l t i m e _ t 

c a l l t i m e t 

r e t u r n 

t i m e _ b c a l l t i m e _ t 

c a l l t i m e _ t 
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t i m e t 
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A p p e n d i x C ; 

M i c r o p r o c e s s o r p r o g r a m f o r t h e R e m o t e C o n t r o l l e r E m i t t e r ( P I C 1 6 f 6 2 8 ) 

> H > i c > H : t c * * * * * * * * * + * * * * * * * * * * * * * * * * * * * * + * * « * * * * * * * * * * * * * * * * * * 

F i l e n a m e : E m m i t e r . a s m * 

D a t e : 2 0 / 5 / 2 0 1 0 * 

F i l e V e r s i o n : 6 * 
* 

A u t h o r : M . D . A . K . W i j e r a t h n a * 

P r o j e c t : D e v e l o p m e n t o f a r e m o t e c o n t r o l h u m l e s s f a n d i m m e r * 

« 9 | : * : } : 3 f : * * * * 9 ! c : f c 9 ! c 3 ) e 3 ) e 9 i i * 4 e i K * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

F i l e s r e q u i r e d : * 

* 

N o t e s : T h e p r o g r a m i s d e v e l o p e d t o e m i t t h e s i g n a l s f r o m * 

t h e r e m o t e c o n t r o l l e r . • 
• 

* 4 c * * « * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

l i s t p = 1 6 f 6 2 8 A ; l i s t d i r e c t i v e t o d e f i n e p r o c e s s o r 

# i n c l u d e < p l 6 F 6 2 8 A . i n c > ; p r o c e s s o r s p e c i f i c v a r i a b l e d e f m i f i o n s 

e r r o r l e v e l - 3 0 2 ; s u p p i ^ s m e s s a g e 3 0 2 f r o m l i s t file 

C O N F I G C P O N & D A T A C P O F F & L V P O F F & B O R E N O F F & _ M C L R E _ O N & _ W D T _ O F F & _ P W R T E _ O N & _ X T _ O S C ; _ N O C L K O U T 

; ' ^ C O N F I G ' d i r e c t i v e i s u s e d t o e m b e d c o n f i g u r a t i o n w o r d w i t h i n . a s m file. 

; T h e l a b l e s f o l l o w i n g t h e d i r e c t i v e a r e l o c a t e d i n t h e r e s p e c t i v e , i n c file. 
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; S e e d a t a s h e e t f o r a d d i t i o n a l i n f o r m a t i o n o n c o n f i g u r a t i o n w o r d s e t t i n g s . 

V A R I A B L E D E F I N I T I O N S * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

w j e m p E Q U O x 7 E 

s t a t u s t e m p E Q U 0 x 7 F 

; v a r i a b l e u s e d f o r c o n t e x t s a v i n g 

; v a r i a b l e u s e d f o r c o n t e x t s a v i n g 

t i m e l _ b i t l 

t i m e l _ b i t 2 

t i m e l _ b i t 3 

t i m e 2 b i t l 

E Q U 

E Q U 

E Q U 

E Q U 

0 x 2 1 

0 x 2 2 

0 x 2 3 

0 x 2 4 

O R G 0 x 0 0 0 

g o t o m a i n 

; p r o c e s s o r r e s e t v e c t o r 

; g o t o b e g i n n i n g o f p r o g r a m 
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m o v w f s t a t u s t e m p 

; i n t e r r u p t v e c t o r l o c a t i o n 

; s a v e o f f c u r r e n t W r e g i s t e r c o n t e n t s 

; m o v e s t a t u s r e g i s t e r i n t o W r e g i s t e r 

; s a v e o f f c o n t e n t s o f S T A T U S r e g i s t e r 

; i s r c o d e c a n g o h e r e o r b e l o c a t e d as a c a l l s u b r o u t i n e e l s e w h e r e 

m o v f s t a t u s _ t e m p , w 

m o v w f S T A T U S 

s w a p f w _ t e m p , f 

s w a p f w _ t e m p , w 

r e t f i e 

; r e t r i e v e c o p y o f S T A T U S r e g i s t e r 

; r e s t o r e p r e - i s r S T A T U S r e g i s t e r c o n t e n t s 
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m a i n 
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; r e m a i n i n g c o d e g o e s i i e r e 

g o t o m a i n ; l o o p f o r e v e r , r e m o v e t h i s i n s t r u c t i o n , f o r t e s t o n l y 

i n i c l r f S T A T U S 

b s f S T A T U S , 0 5 

m o v l w b'OOOOOOOO' 

m o v w f O P T I O N R E G 

; C h a n g e t o B a n k l 

; G I E = 1 , T 0 I E = 1 

b c f S T A T U S , 0 5 

m a i n _ l 

b t f s s P O R T B , 0 5 

c a l l o n 

b t f s s P O R T B , 0 6 

c a l l o f f 

b t f s s P O R T B , 0 7 

c a l l s p e e d 

c a l l t i m e 

g o t o m a i n _ l 

o n m o v l w b ' O O O O O O l l ' 

m o v w f 2 8 

o n _ l d e c f s s 2 8 ^ 

g o t o $ 1 

r e t u r n 

b s f P O R T B , 0 0 

; C h a n g e t o B a n k O 

c a l l 

b c f 

c a l l 

c a l l 

c a l l 

b s f 

t i m e _ a 

P O R T B , 0 0 

t i m e _ a 

t i m e _ b 

t i m e _ b 

P O R T B , 0 0 

; o n 

; o f f 

; s p e e d 

; H e d a r l 

; D a t a 

; D a t a 

; D a t a 



ca l l t i m e _ b 

b c f P O R T B , 0 0 

ca l l t i m e a 

b s f P O R T B , 0 0 

ca l l t i m e a 

b c f P O R T B , 0 0 

c a l l t i m e c 

g o t o o n _ l 

• off m o v l w b ' O O O O O O l l ' 

m o v w f 2 9 

d e c f s s 2 9 

g o t o $ 1 

r e t u r n 

b s f P O R T B , 0 0 

c a l l t i m e a 

b c f P O R T B , 0 0 

c a l l t i m e a 

c a l l t i m e b 

b s f P O R T B , 0 0 

c a l l t i m e b 

b c f P O R T B , 0 0 

c a l l t i m e b 

c a l l t i m e _ a 

b s f P O R T B , 0 0 

c a l l t i m e _ a 

b c f P O R T B , 0 0 

c a l l t i m e _ c 

g o t o o f f _ l 

s p e e d m o v l w b ' O O O O O O l l ' 

; E n d b i t 

; 2 5 0 m S t i m e r 

- ... I f 

; H e d a r l 

; D a t a 

; D a t a 

; D a t a 

; D a t a 

; E n d b i t 

; 2 5 0 m S t i m e r 



m o v w f 3 0 

s p e e d _ l d e c f s s 3 0 

g o t o $ 1 

r e t u r n 

b s f P O R T B , 0 0 ; H e d a r l 

c a l l t i m e _ a 

b c f P O R T B , 0 0 

c a l l t i m e _ a 

c a l l t i m e b ; D a t a 

b s f P O R T B , 0 0 ; D a t a 

c a l l t i m e b 

c a l l t i m e _ b ; D a t a 

b c f P O R T B , 0 0 

c a l l t i m e _ a 

b s f P O R T B , 0 0 ; E n d b i t 

c a l l t i m e a 

b c f P O R T B , 0 0 

c a l l t i m e _ c ; 2 5 0 m S t i m e r 
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r e t u r n 
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t i m e _ t 

t i m e j 

t i m e t 

t i m e b 



r e t u r n 
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r e t u r n 

t i m e _ t 
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r e t u r n 
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