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Preface 
 

 
                Now a day ’s  Embedded system has captured 
the  f ie ld  of  industry as wel l  as  domestic  or  pract ical  l i fe  
of  human beings.  Glancing at  recent  development  in the 
f ie ld  or  electronics  and computers ,  we can just  say that  
they have captured pract ical ly  every mode of  human’s  
l i fe  and have given a new way to  i t .  Taking into  
considerat ion,  the need to  save l iv ing beings has  
inspired us to  develop a Disaster  Management  System 
that  remotely  controls  wide range of  appl iance,  in  and 
around the  affected area,  with  the help  of  a Embedded 
System.  
         
                   Final ly  we feel  very much sat isf ied in  
presenting this  project ,  which would be of  great  use  to  
our society.  
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Introduction : 

 

 
Y e a r  a f te r  y e a r s  d e v a s ta t i n g  di s a s te r s  r a v a g e  t h e  l a n d  ma s s  

a n d  l e a v e  b e h i n d  c o u n t l e s s  v i c t i ms .  P r e - d i s a s t e r  p l a n n i n g  c a n  

h a v e  a  s i g n i f i ca n t  i mp a ct  o n  mi n i mi z i n g  th e  e f f e c t  o f  t r a g e d y  

a n d  s u f f e r i ng s ,  a n d  ma y  r e s u l t  i n  a  mo r e  e f f i c i e n t  a n d  

c o o r d i n a t e d  ( n o n - p a n i ck e d )  r e s p o n s e  i n  s a v i n g  l i v e s  a n d  

p r o p e r t i e s .  Wi t h  s e i s mi c  s t u d i e s  r e v e a l i n g  s i z a b l e  p o r t i o n s  o f  

t h e  I n d i a n  S u b -c o n t i n e n t  p r o n e  t o  e a r t h q u a ke ( s ) ,  i t  i s  d e s i r a b l e  

f o r  I n d i a  t o  b e  e q u i p pe d  w i th  d i s a s te r  m a n a g e me n t  e q u i p me n t  

a t  a l l  t i me s .  Th e  co u n tr y  i s  a l s o  p r o n e  t o  o t h e r  c a l a m i t i e s  l i k e  

cy c l o n e s ,  d r o u g h ts ,  f l o o d s ,  f i r e s  e tc .  I n  a  r e p o r t  b y  U N O f f i ce  

f o r  t h e  C o o r d i n a t i o n  o f  H u m a n i t a r i a n  A f f a i r s  ( O C H A )  o n  

G u j a r a t  e a r th q u a ke ,  i t  i s  me n t i o n e d  t h a t  i n  s u ch  s i t u a t i o n s  f o r  

s a v i n g  of  l i v e s  a n d  r e ha b i l i t a t i o n  t o  b e  ta k e n  o n  a  w a r  f o o t i n g ,  

i t  i s  i m p e r a t i v e  t o  d e v e l o p  d i s a s te r  ma n a g e me n t  e qu i p me n t s  o n  

p r i o r i t y  s u c h  a s  d e t e c t i n g  c u t t i n g  c o n c r e t e  s l a b s ,  m o b i l e  

co m mu n i ca t i o n  e q u i p me n t  e t c .  w hi c h  c a n  b e  d e p l o y e d f o r  

c l e a r i n g  d e b r i s .  
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General Working of System 
 
 
                                  

   

                                H e r e  t h e  s y s t e m c o n t i n u o u s l y  o b e y s  t h e  

c o m m a n d s  g i v e n  b y  t h e  P C  a n d  m o v e s  t h e  v e h i c l e  i n  d e s i r e d  

d i r e c t i o n .  T h e  c o n t r o l  t o  m o v e  t h e  v e h i c l e  c a n  b e  g i v e n  u s i n g  a  

p r o g r a m  w r i t t e n  i n  C  /  C + + .  Th i s  t a ke s  p la ce  w i r e l e s s l y  u s i n g  a  

t r a n s m i t t i n g  a n d  a  r e c e i v i n g  a n t e n na .  T h e  t r a n s m i t t i n g  

a n te n n a  i s  i n te r f a ce d  t o  P C  u s i n g  e m b e d d e d  h a r d w a r e .  

                               

                                Th e  e mb e d d ed  s y s t e m  p l a ce d  o n  t h e  v e hi c l e  

i s  i n te r f a ce d  to  P C  v i a  R S 2 3 2  s e r i a l  p o r t .  I t  u s e s   

m i c r o c o n t r o l l e r  t o  h a n d l e  t h e  c o m m a n d  i s s u e d  b y  t h e  o p e r a t o r  

t o  f i n d  o u t  t h e  te mp  o f  th e  l i v i n g  e l e me n t .  H e r e  a  te mp e r a tu r e  

s e n s o r  m o u n t e d  o n  t h e  m o t o r  i s  u s e d  f o r  t h i s  p u r p o s e .   A f t e r  i t  

s e n s e s  th e  d e s i r e d  t e m pe r a tu r e  ,  p r o g r a m c a n  m o v e  th e  v e h i c l e  

i n  d e s i r e d  d i r e c t i o n .   

                               

                                G r a p h i ca l l y  t h e  d i r ec t i o n  o f  t h e  l i v i n g  

e l e me n t  i s  s h ow n  o n  th e  mo n i to r  s c r e e n  a lo n g  w i t h  th e  

t e mp e r a t u r e  a n d  h e n ce  th e  v e h i c l e  ca n  b e  mo v e d  to  t h a t  

p o s i t i o n .   

                               

                               H e r e  a  ca me r a  ma y  b e  mo u n t e d  a n d  h e n ce  

co n t r o l l e d  to  p r o v i d e  v i s u a l  d i s p l a y  o f  th e  s u r r o u n d i n g  w h i ch  

ma y  b e  i n c l u d e d  a s  a n  a d d i t i o n a l  a p p l i ca t i o n .  
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Block Diagram : 
 

F i g u re  A  :  
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F i g u re  B :  
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General Description: 
 
RF Chip se t:  

T h i s  c h i p s e t  h a s  t h e  c a p a b i l i t y  o f  c o m m u n i c a t i n g  o v e r  r a d i o  

f r e q u e n ci e s  (  TX  /  R X  v e h i c l e ) .  

 

Mic ro  co ntro lle r  base d  ci rcu i t:  

T h i s  m o d u l e  w i l l  p e r f o r m  v a r i o u s  f u n c t i o n s  s u c h  a s  

c o m m u n i c a t i n g  w i t h  R F  c h i p s e t ,  p r o ce s s i n g  th e  i n p u t s  a n d  

t r i g g e r i n g  v a r i o u s  o u t p u t s  l i k e  h o o te r  o r  t r a n s mi t t i n g  R F  

s i g n a l .  

 

Po we r sup p ly :  

T h i s  m o d u l e  w i l l  p r o v i d e  p o w e r  s u p p l y  t o  a l l  t h e  m o d u l e s  a s  

me n t i o n e d  :  

R F  ch i p s e t     :  9 v  .  

M i c r o c o n t r o l l e r    :  5 v ,  1 5 0 m A .  

I t  w i l l  d r a w  t h e  n e c e s s a r y  s u p p l y  f r o m t h e  c o n n e c t e d  b a t t e r y ,  

w h i ch  ca n  f u l f i l l  th e  p o we r  r e q u i r e me n t  f o r  2 4  h o u r s .   

 

D E SCRIPT ION OF BLO CK  D IA GRAM: 

 

T h e  U n i t  C o n s i s ts  O f  F o l l o w i n g  B l o ck s :  

 

Po wer Supply:  

I t  p r o v i d e s  r e g u l a t e d  po w e r  s u p p l y  t o  m i c r o  c o n t r o l l e r , A D C ,  

r e s e t  c i r c u i t s ,  a n d  t h e  s e n s o r s .   

 

Analog To Digital  Co nverte r :   

I t  a cc e p t s   t e m p e r a t u r e  i n p u t s  a n d  i np u t s  f r o m  s e n s o r s  a n d  

g e n e r a t e s  t h e  d i g i t a l  c o d e .  
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Mic ro  co ntro lle r:  

I t  a cce p ts  d i g i t a l  co d e  f r o m A D C  i .  e  t e mp e r a tu r e  v a l u e  a n d  

t r a n s m i t s  i t  t o  t h e  h o s t .  

 

 

S ignal  co ndit io ner:  

A n a l o g  s i g n a l s  a r e  a mp l i f i e d  to  g e t  0  t o  5  v o l t s  s w i n g  a n d  t o  

ma ke  i t  co m p a t i b l e  w i th  A D C .  

R e l a y  d r i v e r  o r  s t e p p e r  m o to r  d r i v e r  i s  u s e d  t o  mo v e  s t e p p e r  

m o t o r .   

A t  r e c e i v i n g  e nd  a  co m p u te r  i s  u s e d  t o  g i v e  t h e  d e s i r e d  

c o m m a n d s .  

 

S Y STEM O PE RA TING  E N V IRONME NT : 

T h e  p r o j e c t  i s  8 9 c 5 1  mi c r o  c o n t r o l l e r  b a s e d  a n d  i mp l e me n te d  

u s i n g  a s s e mb l y  l a n g u a g e  a t  th e  tr a n s mi t t e r  s i de .  A t  th e  r e c e i v e r  

s i d e  a  PC  i s  i n te r f a ce d  to  d e t e c t  v a r i o u s  f a u l ts  i n  d i f f e r e n t  mi n i  

p i l l a r s .  T h e  o p e r a t i n g  p l a t f o r m i s  w i n d ow s  a n d  th e  l a n g u a g e  

u s e d  i s  C / C + +  ( G r a p hi c s ) .  

 

1)  C  LANGUAGE:  

a .  G r a p h i cs  i s  e as i e r  t o  i mp l e me n t  w i th  a i d  o f  c  l a n g u a g e .   

b .  D a t a  i n p u t  i s  p o s s i b l e  f r o m  t h e  C O M  p o r t s .  

c .  F i l e  h a n d l i n g  i s  e a s y .  

2)  A SM co de o ptimiza ti o n 

a .  M i c r o  c o n tr o l l e r  e x e c u t e s  o n l y  m a c h i n e  l a n g u a g e .  

b .  M a ch i n e  co d e  t a k e s  l e s s  s p a ce  a s  c o mp a r e d  to  l a n g u a g e .  

c .  E a s y  t o  d e b u g .  

d .  C l o s e  t o  h a r d w a r e  h e n c e  f a u l t  f i n d i n g  i s  e a s y .  
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CIRCUIT DIAGRAM AND CIRCUIT 
WORKING 
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Circuit Diagram : 
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Circuit Working : 
 
 
T e mp e ra tu re  S e n so r :  

 

T h e  LM 3 5 s e r i e s  a r e  p r e c i s i o n  i n te g r a te d  c i r cu i t  t e mp e r a tu r e  

s e n s o r s ,  w h o s e  o u t p u t  v o l t a g e  i s  l i n ea r l y  p r o p o r t i o n a l  t o  

C e l s i u s  te mp e r a tu r e .  Th e  L M3 5 t h u s  h a s  a n  a d v a n ta g e  o v e r  

l i n e a r  t e mp e r a t u r e  s e n s o r s  ca l i b r a t e d  i n  d e g re e  K e l v i n  a s  t h e  

u s e r  i s  n o t  r e q u i r e d  t o  s u b t r a c t  a  l a r g e  c o n s t a n t  v o l ta g e  f r o m  

i t s  o u tp u t  t o  o b ta i n  co n v e n i e n t  ce n t i g r a d e  s ca l i n g . T h e  LM 3 5 ’ s  

l o w  o u tp u t  i mp e d a n ce ,  l i ne a r  o u tp u t ,  a n d  p r e c i s e  i n h e re n t  

ca l i b r a t i o n  ma ke  i n t e r f a c i n g  t o  r e a d  o u t  a l l  co n tr o l  c i r cu i t r y  

e s p e c i a l ly  e a s y .  Th e  LM 3 5 i s  r a t e d  t o  o p e r a te  o v e r  - 55  t o  + 1 50  

d e g r e e  C  te mp e r a tu r e  r a n g e .  

 

T h e  LM 3 5 i s  mo u n t e d  o n  t h e  m o to r  a n d  u s e d  t o  s e n s e  t h e  

t e mp e r a t u r e  o f  t h e  a l i v e  b o d i e s .  Th e  e mb e d d e d  s y s t e m p l a ce d  o n  

t h e  v e h i c l e  i s  i n te r f a c e d  to  P C  v i a  R S 2 3 2  s e r i a l  p o r t .  I t  u s e s  

mi c r o c o n tr o l l e r  t o  h a n d l e  t h e  co m m a n d  i s s u e d  b y  th e  o p e ra t o r .  

T h e  v e h i c l e  i s  m o v e d  to  th e  d e s i re d  l o ca t i o n  v i a  th e  P C  co m ma n d  

a n d  th e  mo t o r  i s  u s e d  to  r o t a te  th e  t e mp e r a t u r e  s e n s o r  i n  s t e p s  

o f  1 . 8  d e g r e e s .  S i n ce  d e a d  b o d i e s  d o  n o t  p r o d u ce  h e a t ,  th e  L M3 5  

s e n s e s  th e  te mp e ra t u r e  o f  th e  a l i v e  b o d i e s  a n d  co n v e y s  th e  

i n f o r ma t i o n  t o  th e  P C  w h e r e  g r a p h i ca l l y  t h e  p r e c i s e  l o ca t i o n  o f  

t h e  l i v i n g  b o d y  i s  s h o w n  o n  th e  m o n i t o r  s c r e e n  a l o n g  w i t h  t h e  

t e mp e r a t u r e  a n d  h e n ce  th e  v e h i c l e  ca n  b e  mo v e d  t o  t h e  d e s i r e d  

p o s i t i o n  t o  r e t r i e v e  t h e  l o c a t e d  a l i v e  b o d i e s .  

 

A nalo g to  Digi tal  Co nve rto r:  

 

I C  8 0 9  i s  a n  8 - c h a n ne l  a n a l o g  t o  d i g i ta l  c o n v e r t o r . I t  i s  

d e s i g n e d to  g i v e  f a s t , a ccu r a te  a n d  r e p e a ta b l e  co n v e r s i o n s  o v e r  
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a  w i d e  r a n g e  o f  te mp e r a tu r e s . i t  a cce p ts  te m p e r a tu r e  i n p u ts  a n d  

i n p u t s  f r o m  s e n s o r s  a n d  g e n e r a t e s  c o r r e s p o n d i n g  d i g i t a l  c o d e .  

 

T h e  te mp e r a tu r e  s e n s o r  LM 3 5,  u s e d  to  d e t e c t  th e  te mp e r a tu r e  o f  

a l i v e  b od i e s ,  i s  co n n e cte d  t o  A D C  08 0 9 a n d  i n p u ts  t h e  

t e mp e r a t u r e  r e a d i n g  t o  t h e  a n a l o g  t o  d i g i ta l  co n v e r to r .  Th e  

o u t p u t  o f  A D C  0 8 09  i s  co n n e ct e d  t o  t h e  mi c r o c o n tr o l l e r  

8 9 C 5 1 . T h u s ,  t h e  A D C  0 8 0 9  w i l l  t a k e  t h e  t e m p e r a tu r e  i n p u t s  

f r o m  th e  LM 3 5  a n d  c o n v e r t  a n a l o g  d a ta  t o  d i g i t a l  f o r m a n d  

p r o v i d e  d i g i t a l  o u t p u t  t o  t h e  m i c r o c o n t r o l l e r .   

 

RS 232 C  :  

 

R S2 3 2 C  i s  a  t e l e co m mu n i c a t i o n  s t a n d a r d  f o r  b i n a r y  s e r i a l  

co m mu n i ca t i o n  b e tw e e n  d e v i ce s .  I t  s u p p l i e s  th e  r o a d ma p  f o r  t h e  

w a y  d e v i ce s  s p e a k  t o  e a ch  o th e r  u s i n g  s e r i a l  p o r t s .  T h e  d e v i c e s  

a r e  co m mo n l y  r e f e r r e d  to  a s  D T E  ( d a ta  t e r mi n a l  e qu i p me n t)  

a n d  D C E  ( d a t a  c o m mu n i c a t i o n  e qu i p me n t) ;  f o r  e x a mp l e ,  a  

co mp u t e r  a n d  m o d e m,  r e s p e ct i v e l y .  

 

I t  s e t s  a c c e p ta b l e  v o l t a g e  a n d  s i g n a l  l e ve l s ,  a l o n g  w i t h  c o m m o n  

p i n  d e s i g n a t i o n s  o r  c o n f i g u r a t i o n s ,  f o r  w i r i n g  s e r i a l  c o n n e c t o r  

p o r t s .  I t  a l s o  s p e c i f i e s  p ro t o c o l  f o r  t h e  c o n tr o l  i n f o r m a t i o n  

p a s s e d  b e t w e e n  d e v i c e s  w h i ch  i n c l u d e  e v e n t s  s u c h  a s  i n d i c a t i n g  

t h e  b e g i n n i n g  o r  e n d  o f  a  d a ta  s t r e a m.  W i t h o u t  s t a n d a r d s  l i ke  

t h i s ,  ma n u f a c tu r e r s  w o u l d  h a v e  n o  r o a d m a p  to  b u i l d  co mp a t i b l e  

p r o d u c t  l i n e s  f o r  t e c h n o l o g y .  

 

T h e  R S 2 3 2 C  s e r i a l  p o r t  i s  u s e d  to  i n te r f a ce  P C  t o  t h e  e mb e d d e d  

s y s te m  p l a ce d  o n  th e  v e h i c l e  w h i ch   u s e s  th e  m i c r o co n tr o l l e r  

8 9 C 5 1  t o  h a n d l e  th e  co m m a n d  i s s u e d  b y  t h e  o p e r a to r .  T h e  TX D  

a n d  R X D  p i n s  o f  P o r t  3  o f  8 9C 5 1  a r e  co n n e cte d  t o  t h e  s e r i a l  

p o r t .  Th e  f u tu r e  s co p e  o f  th e  s y s t e m s a y s  t h a t  th e  se r i a l  p o rt  
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c a n  b e  r e p l a c e d  w i t h  W i r e l e s s  o r  B l u e t o o t h  T e c h n o l o g y  t o  

e l i mi n a te  th e  u s e  o f  h a r d w i r e d  c o n n e ct i o n s .  

 

RS 232  Pin o ut   

Th e  R S 2 3 2  s p e c i f i ca t i o n  o n l y  d e f i ne s  t h e  p i n -o u t  f o r  a  2 5  p i n  D  

co n n e c to r ;  h o w  ev e r ,  th e  9  p i n  i s  u s e d  m o r e  o f t e n  ( d e f i n e d  b y  

E I A -5 7 4 ) .  T h e  s e r i a l  p o r t  f o u n d  o n  P e r s o n a l  C o m p u t e r s  u s e s  a  

9 - p i n  c o n n e c t o r .  N o r ma l l y  th e  R S 2 3 2  s e r i a l  p o r t  i s  u s e d  f o r  

e x te r n a l  m o d e ms ,  a n d  i n  o l d e r  s y s t e m s  f o r  t h e  m o u s e  a n d  

p r i n t e r  i n t e r f a ce s .  M o s t  c o m p u t e r  s y s t e ms  h a v e  o n l y  o n e  s e r i a l  

p o r t .  Th e  R S 2 3 2  p i n o u t  i s  p r o v i d e d  b e l o w .   

 
 

DB-9 Connector Pin Out  
Pin # Signal Name Signal Description  
1  CD  Carrier Detect  
2  RXD  Receive Data  
3  TXD  Transmit Data  
4  DTR  Data Terminal Ready  
5  GND  Signal Ground / Common 
6  DSR  Data Set Ready  
7  RTS  Request To Send  
8  CTS  Clear To Send  
9  RI  Ring Indicator  

 

RS232 S e rial  Port  S ign al  De scriptio n   

T X D :  T r a n s mi t  D a t a ;  Th e  d a t a  s e n t  f r o m t h e  Da ta  Te r mi n a l  a n d  

r e c e i v e d  b y  t h e   

D a ta  S e t .  

 

R X D :  R e ce i v e  D at a ;  Th e  d a t a  s e n t  f r o m th e  D a ta  Se t  a n d  

r e c e i v e d  b y  t h e  D a t a   
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T e r mi n a l .  

 

D TR :  D a t a  T e r m i n a l  R e a d y ;  U s e d  b y  t h e  D a t a  T e r m i n a l  t o  

s i g n a l  t o  t h e  D a t a  S e t   

t h a t  i t  i s  r e a d y  f o r  o p e r a t i o n ,  a c t i v e  h i g h .  

 

D S R :  D a t a  S e t  R e a d y ;  U s e d  b y  t h e  D a t a  S e t  t o  s i g n a l  t o  t h e  

D a t a  T e r m i n a l  t h a t   

i t  i s  r e a d y  f o r  o p e r a t i o n  a n d  r e a d y  t o  r e c e i v e  d a ta ,  a c t i v e  h i gh .  

 

R TS :  R e q u e s t  To  Se n d ;  U s e d  b y  t h e  D a t a  Te r m i n a l  to  s i g n a l  t h e  

D a ta  S e t  t h a t  i t   

m a y  b e g i n  s e n d i n g  d a t a .  T h e  D a t a  S e t  w i l l  n o t  s e n d  o u t  d a t a  

w i t h  o u t  t h i s  s i g n a l ,  a c t i v e  h i g h .  

 

C TS :  C l e a r  T o  S e n d ;  U s e d  b y  t h e  D a t a  S e t  t o  s i g n a l  t h e  D a t a  

T e r mi n a l  th a t  i t  ma y   

b e g i n  s en d i n g  d a t a .  T h e  D a t a  Te r mi n a l  w i l l  n o t  s e n d  o u t  d a ta  

w i t h  o u t  t h i s  s i g n a l ,  a c t i v e  h i g h .  

 

C D :  C a r r i e r  D e te c t ;  U s e d  b y  t h e  D a t a  S e t  t o  i n d i c a t e  t o  t h e  D a t a  

T e r mi n a l  th a t   

t h e  D a t a  s e t  h a s  d e t e c te d  a  c a r r i e r  ( o f  a n o th e r  d e v i c e ) .  

 

R I:  R i n g  I n d i c a t o r ;  Us e d  b y  t h e  D a ta  Se t  t o  i n d i ca te  to  t h e  D a t a  

T e r mi n a l  th a t  a   

r i n g i ng  co n d i t i o n  h a s  b e e n  d e t e c te d .  

 

G N D :  G r o u n d ;  Th e  c o mm o n  r e t u r n  f o r  a l l  s i g n a l s  o n  th e  

i n te r f a ce .  

 

W h e n  u s i n g  S o f tw a r e  F l ow  C o n t r o l ( X ON ,  X O F F ) ;  y o u  o n l y  n e e d  

3  l i n e s ,  TX  ( d a ta ) ,   
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R X  ( d a ta ) ,  a n d  G ND .  X O N  b e i ng  e q u a l  to  r e a d y ,  X O F F  e q u a l  t o  

n o t  r e a d y .  

 

Parall e l  P o rt  :  

 

LPT (Parallel) port 
Pins layout 

 

Co n ne cto r  :  fe mal e  DB25 
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D Description Name Pin Pin Name Description D 
- I/O Strobe STROBE 1 14 AUTO FEED Auto-Feed - O 
I/O Data Bit 0 D0 2 15 ERROR Error - I 
I/O Data Bit 1 D1 3 16 INIT Init (Reset) - O 
I/O Data Bit 2 D2 4 17 SLCT IN Select In - O 
I/O Data Bit 3 D3 5 18 GND Ground / 
I/O Data Bit 4 D4 6 19 GND Ground / 
I/O Data Bit 5 D5 7 20 GND Ground / 
I/O Data Bit 6 D6 8 21 GND Ground / 
I/O Data Bit 7 D7 9 22 GND Ground / 
- I Acknoledge ACK 10 23 GND Ground / 
I Busy BUSY 11 24 GND Ground / 
I Paper End PE 12 25 GND Ground / 
I Select Out SLCT 13 

 

S GND Chasis Ground / 

 
 

Signals 

STROBE  ( S t r o b e )  a c t i v e  l o w  o u t p u t  

N ot i f y  t h e  p r i n t e r  t h a t  d a t a  a va i l a b l e  on  D 0  o  D 7  a r e  va l i d .  

 

D 0 -  D 7  ( D a ta  B us )  ou t p u t s  D a t a  b y t e  s e n d  t o  t h e  p r i n t e r ,  

ou t pu t  o n l y  i n  " c o m pa t i b l e "  m od e  a n d  b i - d i r e c t i o n n a l  i n  n e w e r  

m o d e s .  

 

A CK  ( A c k n o l e d g e )  a c t i ve  l ow  i n p u t  

N ot i f y  t h e  c om p u t e r  t ha t  t he  pr i n t e r  i s  r e a d y  t o  r e c e i v e  t h e  n e x t  

d a t a .  

 

BUSY  ( B u s y )  a c t i v e  l o w  i n p u t  

P r i n t e r  b u f f e r  f u l l  or  p r i n t e r  b u s y ,  t h e  c o m p u t e r  m u s t  w a i t  f o r  

t h i s  s i g n a l  t o  g e t  h i g h  a g a i n  t o  c o n t i n u e  s e n d i n g  d a t a .  
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P E  ( P a p e r  E n d )  a c t i ve  h i g h  i n p u t  

P r i n t e r  o u t  o f  p a p e r .  

 

S L CT  ( S e l e c t  O u t )  a c t i v e  h i g h  i n p u t  

P r i n t e r  r e a d y  ( O n - l i n e ) .  

 

A UT O -FEE D  ( A u to -F e e d )  a c t i ve  h i g h  ou t pu t  

P r i n t e r  L i n e  f e e d .  

 

E RROR  ( E r r o r )  a c t i v e  l o w  i n pu t  

E r r o r  d e t e c t e d  b y  t h e  p r i n t e r .  

 

I NIT  ( R e s e t )  a c t i v e  l ow  o u t pu t  

I n i t i a l i z e  t h e  p r i n t e r  ( r e s e t ) .  

 

S L CT I N  ( S e l e c t  I n )  a c t i ve  l ow  o u t p u t  

S e n d  a  o n - l i n e  r e q u e s t  t o  t h e  p r i n t e r .  

Programming 

S tan dard  R e source s  :  

LPT1 I/O 0378-037A/037F IRQ 7 DMA 3
LPT2 I/O 0278-027A/027F IRQ 5 DMA 3
LPT3 I/O 03BC-03BE IRQ 7 / 
L P T  p o r t s  c a n  u s e  o n l y  I / O  ( 3  a d r e s s e s )  i n  s ta n d a r d  m o d e  ;  b o th  

I / O  ( 3  a d r e s s e s )  a n d  a n  IR Q ,  d u n n o  w h a t ' s  th a t  m o d e  ;  o r  I / O  

( 8  a d r e s s e s ) ,  I R Q  a n d  D M A  i n  E C P  mo d e .  
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I/ O Re so urce s  :  

Bits positions Address 
7 6 5 4 3 2 1 0 

Description 

Base+0 D7 D6 D5 D4 D3 D2 D1 D0 <- Data output 
Base+1 BUSY ACK PE SLCT ERROR / / Time-out <- Status register 

Base+2 / / / IRQ* SLCT 
IN INIT AUTO 

FEED STROBE <- Control 
register 

•  I R Q  e n a b l e  t h e  I R Q  f o r  A C K ,  1 = e na b l e d ,  0 = d i s a b l e d .  

Not e :  d u n n o  y e t  w ha t  a r e  t h e  5  o t he r  a d d r e s s e s  u s e d  on  

E C P  f or .  

"B a s e "  i s  t h e  f i r s t  I / O  A d d r e s s  u s e d  b y  t h e  p a r a l l e l  po r t ,  

03 7 8  f o r  LP T1  f o r  e x e m p l e .  

"? "  a r e  s i g n a l s ,  b u t  I  h a v e  t o  c h e ck  w i t c h  o n e s .  

"/ "  a r e  u n d e f i n e d  b i t s ,  t h e y  m u s t  b e  i g n o r e d .  

 

 
Vo ltage Regulato r  :  

 

T h e  + 5  v o l t s  s u p p l y  i s  u s e f u l  f o r  b o t h  a n a l o g  a n d  d i g i ta l  

c i r cu i t s . D TL , T T L  a n d  C M O S I C ’ s  w i l l  a l l  op e r a t e  n i c e l y  f r o m  a  

+ 5  v o l t s  s u p p l y . T h e  + 5  v o l t s  p o w e r  s u p p l y  i s  b a s e d  o n  t h e  

co m me r c i a l  78 05  v o l t a g e  r e g u l a t o r  IC . Th i s  I C  co n t a i n s  a l l  th e  

c i r cu i t r y  n e e d e d  to  a c ce p t  a n y  i n p u t  v o l t a g e  f r o m 8  t o  1 8  v o l t s  

a n d  p r o d u c e  a  s t e a d y  + 5  v o l t  o u t p u t , a c c u r a t e  t o  w i t h i n  5 % ( 0 . 2 5  

V ) . I t  a l s o  c o n t a i n s  c u r r e n t  l i m i t i n g  c i r cu i t r y  a n d  t h e r m a l  

o v e r l o a d  p r o t e c t i o n , s o  t h a t  t h e  I C  w o n t  b e  d a m a g e d  i n  c a s e  o f  

e x ce s s i v e  l o a d  cu r r e n t ; i t  w i l l  r e du ce  i t s  o u t p u t  v o l ta g e  i n ste a d .  

T h e  tw o  1 0 0  mi cr o  F a r a d  ca p a c i to r s  s e r v e s  a s  a  ‘ r e s e r v o i r ’  

w h i ch  m a i n ta i n s  a  r e a s o n a b l e  i n p u t  v o l ta g e  t o  th e  78 05  

t h r o u g h o u t  th e  e n t i r e  c y c l e  o f  th e  a c  l i n e  v o l t a g e . i t  h e l p s  t o  

k e e p  th e  th e  p o w e r  s u p p l y  o u tp u t  v o l t a g e  co n s t a n t  w h e n  l o a d  

co n d i t i o n d  c h a n g e .  
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M ic ro co n tro l le r  89 C5 1 :  
 
T h e  A T 8 9 c 5 1  i s  a  l o w  p o w e r ,  h i g h  p e r fo r m a n c e  C MO S  8 b i t  

m i c r o c o mp u t e r  w i t h  4 K  b y t e s  o f  F l a s h  p r o g r a m m a b l e  a n d  

e r a s a b le  r e a d  o n l y  me mo r y  ( P E R O M) .  Th e  d e v i c e  i s  

ma n u f a ctu r e d  u s i n g  A T ME L' s  h i g h -d e n s i ty  n o n v o l a t i l e  m e mo r y  

t e ch n o l o g y  an d  i s  co mp a t i b l e  w i t h  i n d u s t r y  s t a n d a r d  MC S -51  

i n s t r u c t i o n  s e t  a n d  p i n o u t .  Th e  o n -c h i p  F la s h  a l l o w s  th e  

p r o g r a m  m e m o r y  t o  b e  r e p r o gr a m m e d  i n - s y s t e m  o r  b y  a  

c o n v e n t i o n a l  n o n v o l a t i l e  m e m o r y  p r o g r a m m e r .  B y  c o m b i n i n g  a  

v e r s a t i l e  8 -b i t  c p u  w i t h  F la s h  o n  a  

mo n o l i t h i c  ch i p ;  th e  A T M E L A T 8 9 C 51  i s  a  p o w e r f u l  

mi c r o c o mp u te r  w h i ch  p r o v i d e s  a  h i g h l y  f l e x i b l e  a n d  c o s t  

e f fe c t i v e  s o l u t i o n  to  ma n y  e mb e d d e d  co n tr o l  a p p l i c a t i o n s .  

 

T h e  A T8 9 C S 1  p r o v i d e s  th e  f o l l o w i n g  s ta n d a r d  f e a tu r e s :  

•  4 K b y t e s  o f  f l a s h  

•  1 2 8  b y t e s  o f  R A M  

•  3 2  1 0  l i n e s  

•  3 2  1 0  l i n e s  

•  2 -1 6  b i t  t i m e r / c o u n t e r  

•  a  5v e c to r  2 1 e v e l  i n te r r u p t  a r ch i te c t u r e  

•   a  f u l l  d u p l e x  s e r i a l  p o r t  

•  c h i p  o s c i l l a t o r  a n d  c l o c k  c i r c u i t  

 

I n  a d d i t i o n  t h e  A T 8 9C 5 1  i s  d e s i g n e d  w i t h  s ta t i c  l o g i c  f o r  

o p e r a t i o n   d o w n t o  z e r o  f r e q u e n c y  a n d  s u p p o r t s  t w o  s o f t w a r e  

s e l e c ta b le  p o w e r  s a v i n g  mo d e s .  T h e  i d e a l  m o d e  s to p s  t h e  cp u  

w h i l e  a l l o w i n g  t h e  R A M ,  t i m e r / c o u n t e r s , .  s e r i a l  p o r t  a n d  

i n t e r r u p t  s y s te ms  t o  c o n t i n u e  f u n ct i o n i n g .  Th e  p o w e r  d o w n  

mo d e  s a v e s  t h e  R A M  c o n te n t  b u t  f r e e ze s  th e  o s c i l la to r  d i s a b l i n g  

a l l  o t h e r  c h i p  f u n c t i o n s  u n t i l  t h e  n e x t  h a r d w a r e  r e s e t s .  

 
     


