
In. PERENCANAAN 

1. PERENCANAAN SISTEH 

P a d a  p e r e n c a n a a n  pembua tan  a l a t  i n i ,  s e c a r a  umum 

d i b a g i  m e n j a d i  d u a  b a g i a n ,  y a i t u  p e r e n c a n a a n  p e r a n g k a t  

k e r a s  ( h a r d w a r e )  d a n  p e r e n c a n a a n  p e r a n g k a t  l u n a k  

( s o f t w a r e ) .  

P e r e n c a n a a n  p e r a n g k a t  k e r a s  m e l i p u t i  p e r e n c a n a a n  

minimum s is tem 80C31,  p e r e n c a n a a n  r a n g k a i a n  Ana log  t o  

D i g i t a l  C o n v e r t e r  ( A D C )  d a n  p e r e n c a n a a n  m e k a n i k  d a l a m  

hubungannya  d e n g a n  s e n s o r  p o t e n s i o m e t e r n y a .  B l o k  

d i a g r a m  d a r i  p e r a n g k a t  k e r a s  d a p a t  d i l i h a t  p a d a  gambar  

3-1. 

S e n s o r  p o t e n s i o m e t e r  y a n g  b e r f u n g s i  u n t u k  

menen tukan  p o s i s i  p e n a  b e r j u m l a h  d u a  b u a h  d i m a s u k k a n  k e  

d a l a m  ' r a n g k a i a n  ADC. R a n g k a i a n  ADC i n i  kemudian 

d i h u b u n g k a n  k e  minimum sistem 80C31 u n t u k  mempero leh  

d a t a  d i g i t a l  d a r i  p o t e n s i o m e t e r  t e r s e b u t .  S e l a n j u t n y a  

d e n g a n  k o m u n i k a s i  s e r i a l  d a t a  d a r i  minimum s i s tem 

d i k i r i m  k e  k o m p u t e r  u n t u k  d i d l a h .  Hasil  p e n g o l a h a n  d a t a  
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i n i  a k a n  d i p e r o l e h  p o s i s i  p e n a .  Kemudian b e r d a s a r k a n  

d a t a  t e r s e b u t  maka d a p a t  d i t a m p i l k a n  p a d a  m o n i t o r  

kompute r  d e n g a n  p o s i s i  y a n g  s e s u a i  d e n g a n  p o s i s i  p e n a  

p a d a  k e r t a s  garnbar .  

GAnBAR 3-1 

BLOK DIAGRAH PERANGKAT KERAS 

P o t e n s i o m e t e r  

P e r e n c a n a a n  p e r a n g k a t  l u n a k  m e l i p u  t i p e r e n c a n a a n  

p r o g r a m  m i k r o k o n t r o l l e r  80C31 u n t u k  mengambi l  d a t a  d a r i  

A n a l o g  t o  D ig i t a l  C o n v e r t e r  (ADC) d a n  kemudian d i k i r i m  

k e  k o m p u t e r  m e l a l u i  p o r t  s e r i a l  y a n g  t e r d a p a t  p a d a  

P o t e n s i o m e t e r  

* 7 

A n a l o g  t o  Dig i t a l  C o n v e r t e r  

'I 

Minimum S i s t e m  

v 
Komputer  PC 

+ 
M o n i t o r  

- 
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k o m p u t e r  (COM1 a t a u  COM2). S e l a n j u t n y a  d e n g a n  

menggunakan b a h a s a  pemrograman T u r b o  P a s c a l ,  d a t a  d a r i  

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

m e n j a d i  gambar  p a d a  m o n i t o r  k o m p u t e r .  T e r s e d i a  p u l a  

f a s i l i t a s  p e n g g a m b a r a n  b e r w a r n a  s a m p a i  d e n g a n  maksimum 

1 6  w a r n a  d a n  peny impanan  gambar  d a l a m  b e n t u k  f i l e .  

2 .  PERENCANAAN PERANGKAT KERBS 

2.1 1 - - 

P e r e n c a n a a n  minimum sistem 80C31 m e l i p u t i  

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

r e s e t .  

2.1.1 R a n g k a i a n  C l o c k .  R a n g k a i a n  c l o c k  y a n g  

d i g u n a k a n  d a l a m  minimum sistem 80C31 i n i  

m e r u p a k a n  r a n g k a i a n  c l o c k  y a n g  d i a n j u r k a n  o l e h  

I n t e l  Co .  s e l a k u  pembua t  m i k r o k o n t r o l l e r .  

R a n g k a i a n  c l o c k  i n i  h a n y a  membutuhkan s a t u  b u a h  

k r i s t a l  d a n  d u a  b u a h  k a p a s i t o r  u n t u k  membentuk 

r a n g k a i a n  c l o c k  y a n g  a k a n  d i g u n a k a n  o l e h  

m i k r o k o n t r o l l e r  80C31.  

N i l a i  k a p a s i t a n s i  d a r i  k a p a s i t o r  d i p a k a i  

3 0 p F ,  n i l a i  i n i  d i a m b i l  d a r i  buku  d a t a  y a n g  

m e n y a t a k a n  bahwa n i l a i  k a p a s i t a n s i  y a n g  

d i p e r k e n a n k a n  u n t u k  o s c i l l a t o r  k r i s t a l  a d a l a h  2 0  

pF  - 4 0  p F .  Krista.1 y a n g  d i g u n a k a n  u n t u k  minimum 

sistem 80C31 b e r n i l a i  1 1 , 0 5 9  MHz. N i l a i  i n i  
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d i a m b i l  k a r e n a  f r e k u e n s i  o s c i l l a t o r  j u g a  d i p a k a i  

s e b a g a i  pe rnbangk i t  ' b a u d  r a t e '  s e h i n g g a  h a r u s  

d i p i l i h  s u a t u  f r e k u e n s i  y a n g  merupakan  k e l i p a t a n  

d a r i  n i l a i  ' b a u d  r a t e '  ( l i h a t  gambar  2- 7 ) .  

Dengan menggunakan k r i s t a l  y a n g  t e p a t  11,059MHz 

maka ' b a u d  r a t e '  y a n g  d i h a s i l k a n  j u g a  t e p a t  

s e s u a i  d e n g a n  y a n g  d i i n g i n k a n  . 

i 

GAklBAR 3-2 

RANGKAIAN CLOCK DAN RESET 

2.1.2 Rangkaian Reset. R a n g k a i a n  r e se t  u n t u k  

minimum s i s t em 80C31 d i r e n c a n a k a n  agar mempunyai  

kemampuan ' power  on r e s e t '  d i s a m p i n g  r e se t  

secara m a n u a l  d e n g a n  menggunakan s a k l a r  tomb01 

t e k a n  ( p u s h  b u t t o n ) .  Untuk d a p a t  memenuhi k e d u a  
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h a 1  d i a t a s ,  h a r u s  d i p e n u h i  b e b e r a p a  s y a r a t ,  

y a i t u  : 

1. L e b a r  p u l s a  u n t u k  s i n y a l  r e s e t  h a r u s  l e b i h  

b e s a r  d a r i  24 p e r i o d e  o s i l a t o r  ( 2 f i a c h i n e  

c y c l e  = 2p.S). 

2 .  'R i se  t i m e '  d a r i  VCC t i d a k  m e l e b i h i  1 m s .  

3 .  Waktu ' s t a r t  u p '  d a r i  o s c i l l a t o r  t i d a k  

m e l e b i h i  10 m s .  

S y a r a t  2  d a n  3 h a n y a  b e r l a k u  b i l a  ' power  on 

r e s e t  ' d i g u n a k a n  . 
R a n g k a i a n  r ese t  y a n g  d i g u n a k a n  u n t u k  minimum 

sistem 80C31 s e p e r t i  p a d a  gambar 3-2. C a r a  k e r j a  

d a r i  r a n g k a i a n  a d a l a h  s e b a g a i  b e r i k u t ,  b i l a  

t e g a n g a n  s u p p l y  Vcc m u l a i  d i b e r i k a n ,  maka a d a  

a r u s  y a n g  melewati k a p a s i t o r  s e h i n g g a  

menimbulkan b e d a  t e g a n g a n  p a d a  t a h a n a n .  Tegangan  

p a d a  p i n  RST merupakan b e d a  t e g a n g a n  a n t a r a  Vcc 

d e n g a n  t e g a n g a n  p a d a  k a p a s i t o r .  K a r e n a  s i f a t  

d a r i  k a p a s i t o r  maka t e g a n g a n  p a d a  p i n  RST a k a n  

menurun s e h i n g g a  a k h i r n y a  m e n c a p a i  t e g a n g a n  

' l o w e r  t h r e s h o l d '  d a r i  i n t e r n a l  s c h m i t t  t r igger  

( 2 , 5 V ) .  Untuk b i s a  member ikan e f e k  ' power  on 

r e s e t '  maka waktu  p e n u r u n a n  t e g a n g a n  d a r i  Vcc 

s a m p a i  m e n c a p a i  t e g a n g a n  ' l o w e r  t h r e s h o l d  ' d a r i  

s c h m i t t  t r igger  h a r u s  l e b i h  b e s a r  d a r i  2 s i k l u s  



rnesin d i t a m b a h  dengan  waktu ' s t a r t  u p '  d a r i  

o s i l a t o r .  

S a k l a r  tomb01 t e k a n  d i g u n a k a n  u n t u k  k e p e r l u a n  

r e s e t  s e c a r a  manual ,  5 i l a  s a k l a r  i n i  d i t e k a n  

maka p i n  RST akan rnendapat t e g a n g a n  yang  s e t a r a  

dengan  VCC d  a n  h a 1  i n  i menyebab kan 

m i k r o k o n t r o l l e r  b e r a d a  dalarn keadaan  r e s e t .  

Dengan a sums i  waktu ' s t a r t  u p '  d a r i  

o s c i l l a t o r  10 m s  dan  f r e k u e n s i  o s c i l l a t o r  1 1 , 0 5 9  

MHz maka l e b a r  p u l s a  u n t u k  p i n  r e s e t  h a r u s  l e b i h  

b e s a r  d a r i  ( 10-' + ~ 4 . 1 0 - ~ / 1 1 , 0 5 9 )  d e t i k  a t a u  

10 ,00217  m s  . Dengan menggunakan k e t e n t u a n  bahwa 

t e g a n g a n  ' lower  t h r e s h o l d '  d a r i  p i n  RST s e b e s a r  

2 , 5  v o l t ,  t ( 1 e b a r  p u l s a )  s e b e s a r  10 ,00217  m s  

akan  d i p e r o l e h  n i l a i  t a h a n a n  dan  k a p a s i t o r  

dengan  i enggunakan  rurnus : 

= Vcc(1-e  - t / R C )  V r e s e t  

2 , 5  = 5 ( 1 - e  -0.01000217/RC) 

5 e  -0.01000217/RC = 2 , s  

l n ( e  -0.01000217/RC) = I n  0 . 5  

0 ,0  10002 17/RC = 0 ,69314718  

RC = 1 4 , 4 3  m s .  

T e r d a p a t  cukup banyak  n i l a i  t a h a n a n  d a n  

k a p a s i t o r  yang  d a p a t  memenuhi n i l a i  k o n s t a n t a  RC 

t e r s e b u t  d i a t a s ,  t e t a p i  dengan  memperha t ikan  

n i l a i - n i l a i  komporren yang  a d a  d i  p a s a r a n  maka 
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n i l a i  u n t u k  k a p a s i t o r  d i a m b i l  lPlpF d a n  n i l a i  

u n t u k  t a h a n a n  d i a m b i l  8 , 2  KR. P e n g a m b i l a n  n i l a i  

t a h a n a n  d a n  k a p a s i t o r  t e r s e b u t  m a s i h  d i b e n a r k a n  

k a r e n a  d e n g a n  k e d u a  n i l a i  t e r s e b u t  d i d a p a t k a n  

l e b a r  p u l s a  r e s e t  s e b e s a r  8 2  m s  d a n  n i l a i  i n i  

l e b i h  b e s a r  d a r i  l e b a r  p u l s a  reset  minimum. 

2.2 

Untuk  menghubungkan m i k r o k o n t r o l l e r  80C31 d e n g a n  

p i r a n t i - p i r a n t i  pendukung  y a n g  l a i n ,  s e p e r t i  

memori ,  a d c ,  maka d i b u t u h k a n  s u a t u  r a n g k a i a n  

d e k o d e r  . 

M i k r o k o n t r o l l e r  80C31 mempunyai  d u a  b u a h  pe ta  

a l a m a t  memori ,  y a i t u  p r o g r a m  memori  d a n  d a t a  

memori .  Kedua p e t a  alamat memori  t e r s e b u t  

d i a k s e s  s e c a r a  t e r p i s a h  o l e h  p r o g r a m  p e n g o n t r o l .  

Pemben tukan  p e t a  alamat p r o g r a m  memori  t i d a k  

memakai d e k o d e r ,  k a r e n a  p e t a  alamat p r o g r a m  

memori h a n y a  d i t e m p a t i  s a t u  b u a h  EPROM d e n g a n  

k a p a s i t a s  8 K b y t e .  EPROM 27C64 d i t e m p a t k a n  p a d a  

a l a m a t  00B0H-1FFFH. 

Dekoder  d i g u n a k a n  u n t u k  member i  p e t a  alamat 

d a t a  memori .  Dekoder  y a n g  d i g u n a k a n  y a i t u  s a t u  

b u a h  I C  74LS138.  Untuk  member ikan  i n t e r v a l  8 

K b y t e  p a d a  m a s i n g- m a s i n g  o u t p u t n y a ,  k e t i g a  i n p u t  

alamat A , B  d a n  C  d a r i  I C  d e k o d e r  74LS138 m a s i n g -  
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m a s i n g  d i h u b u n g k a n  d e n g a n  A 1 3 ,  A14 d a n  A15 d a r i  

r n i k r o k o n t r o l l e r  80C31 .  A g a r  I C  d e k o d e r  s e l a l u  

b e r a d a  d a l a m  k e a d a a n  a k t i f  maka i n p u t  ' e n a b l e '  

GI  d i h u b u n g k a n  d e n g a n  Vcc, s e d a n g k a n  k e d u a  i n p u t  

' e n a b l e '  y a n g  l a i n  y a i t u  G ~ A  d a n  G ~ B  d i h u b u n g k a n  

d e n g a n  ' g r o u n d  ' . O u t p u t  d a r i  d e k o d e r  ( Y 0 - Y z )  

d i h u b u n g k a n  d e n g a n  m a s i n g- m a s i n g  p i n  CS/CE d a r i  

p i r a n t i .  

FFFFh I 

K O S O N G  

A D C  I1 

A D C  I 

2 7 C 6 4  

GAnBAR 3-3 

PETA ALAMAT HEHORI 

Dari hubungan ini; output Y1 akan mengaktifkan 

ADC y a n g  pertama p a d a  alamat 2000h-3FFFh,  
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s e d a n g k a n  o u t p u t  Y2 a k a n  r n e n g a k t i f k a n  ADC y a n g  

k e d u a  p a d a  a l a m a t  4000h-5FFFh.  

TABEL 3 . 1  

TABEL KEBENARAN DEKODER 

2.3 Hubungan 80C31 d e n w  EPW- 

D a l a m  mode p e n g a l a m a t a n  e k s t e r n a l ,  p o r t  P1 

d i p a k a i  s e b a g a i  j a l u r  alamat b a g i a n  bawah (A@- 

A7) d a n  j a l u r  d a t a  secara b e r g a n t i a n ,  S i n y a l  ALE 

d i p a k a i  u n t u k  m e n a n d a i  saat  p o r t  0 b e r f u n g s i  

s e b a g a i  j a l u r  alamat. Untuk memisahkan d a t a  

d e n g a n  alamat y a n g  a d a  p a d a  p o r t  0 d i g u n a k a n  

s e b u a h  I C  ' o c t a l  l a t c h '  d e n g a n  t i p e  74HCT573. 

Dengan rnendapatkan s i n y a l  s i n k r o n i s a s i  ALE d a r  i 

DEVICE 

27C64 

ADC I 

A D C I I  

KOSONG 

A 1 5  A14 A 1 3  

0 0 0 

0 0 

0 1 0 

0 1 

1 0  0 

1 0  1 

1 1  0 

1 1  

74LS138 

Y7 Y6 Y 5  Y4 Y 3  Y2 Y 1  Y 0  

1 1 1 1 1 1 1 0  

1 1 1 1 1 1 1 0 1  

1 1 1  1 1 0  1 1  

1 1 1 1 1 0 1 1 1  

1 1 1 0 1 1 1 1  

1 1  0 1 1  1 1  1 

1 0 1 1 1 1 1 1  

1 0 1 1 1 1 1 1 1  
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m i k r o k o n t r o l l e r  , maka k e l u a r a n  d a r i  I C  l a t c h  

74HCT573 akan  b e r i s i  alamat b a g i a n  bawah y a i t u  

b y t e  r e n d a h  d a r i  j a l u r  alamat yang  b e r s e s u a i a n  

dengan  EPROM 27C64. 

1 

GAMBAR 3-4 

HUBUNGAN 88C31 DENGAN EPROM 27C64 

I n f o r m a s i  j a l u r  alamat b y t e  t i n g g i  ( A 8 - A l 5 )  

d i s e d i a k a n  o l e h  m i k r o k o n t r o l l e r  m e l a l u i  p o r t  2 .  

S e b a g i a n  d a r i  j a l u r  alamat t e r s e b u t  ( A g - A l z )  

dihubungkan  dengan  j a l u r  alamat 27C64 y a n g  

b e r s e s u a i a n ,  s edangkan  s i s a n y a  d ihubungkan  

dengan  i n p u t  d a r i  I C  d e k o d e r  74LS138. 

Karena  p o r t  0 merupakan j a l u r  alamat 

s e k a l i g u s  s e b a g a i  j a l u r  d a t a  yang  p r o s e s n y a  

d i l a k u k a n  s e c a r a  m u l t i p l e k s ,  maka p o r t  0 d a p a t  
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l a n g s u n g  d i h u b u n g k a n  d e n g a n  j a l u r  d a t a  d a r i  

27C64. 

P i n  CE d a r i  27C64 d i h u b u n g k a n  l a n g s u n g  k e  

g r o u n d  k a r e n a  h a n y a  menggunakan s a t u  b u a h  EPROM. 

Dengan d e m i k i a n  EPROM-nya s e l a l u  a k t i f .  P i n  Vpp 

d a n  PGM d i h u b u n g k a n  k e  Vcc. 

2.4  -nikrokontro-r d- 

S i n y a l  t r a n s m i t  d a n  r e c e i v e  d a r i  m i k r o k o n t r o l l e r  

80C31 menggunakan l e v e l  +5V u n t u k  l o g i k a  '1' d a n  

0 V  u n t u k  l o g i k a  ' 0 ' .  Hal i n i  t i d a k  s e s u a i  d e n g a n  

RS232 d a r i  k o m p u t e r  y a n g  menggunakan t e g a n g a n  

n e g a t i f  (-12V) u n t u k  l o g i k a  '1' d a n  t e g a n g a n  

p o s i t i f  (+12V) u n t u k  l o g i k a  0 Untuk  i t u  

d i p e r l u k a n  r a n g k a i a n  y a n g  d a p a t  m e n g k o n v e r s i k a n  

s i n y a l  RS232 m e n j a d i  l e v e l  TTL. 

T1 OUT T f  IN 
T 2  OUT 12 IN 

R1 IN R1 OUT 

GBMBAR 3-5 

KONVERSI LEVEL RS232 KE LEVEL TTL 
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Dengan menggunakan IC  MAX232 maka d e n g a n  

mudah h a 1  t e r s e b u t  d a p a t  d i l a k u k a n .  R a n g k a i a n  

k o n v e r s i n y a  s e p e r t i  t e r l i h a t  p a d a  gambar  3-5. 

2.5 A n a l o a a l  ClaltalConverterL - - 

Untuk m e n g a k t i f  kan ADC ICL-7109CPL p e r l u  

p e r e n c a n a a n  komponen p e n d u k u n g n y a  s e b a g a i  

b e r i k u t :  

- Membutuhkan c a t u  d a y a  f 5 V o l t .  

V in 
- Tegangan R e f e r e n s i  - 

2 
.. Untuk  t e g a n g a n  i n p u t  

f u l l  s c a l e  4 v o l t  b e r a r t i  t e g a n g a n  r e f e r e n s i  

d i a t u r  s e h i n g g a  m e n g h a s i l k a n  Vref  = 2 V o l t .  

Untuk m e n g h a s i l k a n  k o n v e r s i  y a n g  l i n i e r  p e r l u  

d i t e n t u k a n  n i l a i  R I N T  y a n g  s e s u a i  d e n g a n  rumus : 

&If scale voltage 
Rm= 

20 CIA 
Dalam p e r e n c a n a a n  i n i  d i g u n a k a n  t e g a n g a n  f u l l  

s c a l e  4 v o l t  s e h i n g g a  d i p e r o l e h  RINT 200kR.  

Untuk m e n g h a s i l k a n  t e g a n g a n  V r e f  = 2 v o l t  

d i g u n a k a n  v a r i a b e l  r e s i t o r  y a n g  d i s e r i k a n  d e n g a n  

t a h a n a n  t e t a p  s e h i n g g a  t e g a n g a n n y a  d a p a t  d i a t u r  

a g a r  t e p a t  2 v o l t .  

F u n g s i  d i o d a  d i  s i n i  a d a l a h  u n t u k  m e m p r o t e k s i  

t e g a n g a n  i n p u t  agar t i d a k  l e b i h  d a r i  Vcc+Vd a t a u  

-Vcc-Vd (Vd=Vforward d i o d a  = 0 . 7  v o l t ) .  

Sedangkan  f u n g s i  r e s i s t o r  1MR d a n  l0MQ a d a l a h  
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u n t u k  m e n j a g a  a g a r  i m p e d a n s i  i n p u t  a n a l o g n y a  

sama d e n g a n  i m p e d a n s i  i n p u t  p a d a  ADC i t u  

s e n d i r i .  

REF Cap+ 

REF CCIP- 

GAHBAR 3-6 

RANGKAIAN ADC I C L 7 1 0 9 C P L  

Untuk memaksimumkan k e k e b a l a n  t e r h a d a p  noise, 

maka semua i n p u t - i n p u t  d i g i t a l  p a d a  ADC y a i t u  

p i n - p i n  CE,LBEN,HBEN d a n  p i n  RUN/HOL d i b e r i k a n  

t a h a n a n  ' p u l l - u p  ' ,yang n i l a i n y a  4K7R. R a n g k a i a n  
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d a r i  ADC ICL7109CPL i n i  d a p a t  d i l i h a t  p a d a  

garnbar 3-6. 

2.6 M i k r o k o n t r o l l e r  ADC 

Untuk m e n g o n t r o l  p r o s e s  k o n v e r s i n y a  d i l a k u k a n  

p e n g e c e k a n  p a d a  p i n  RUN d a n  p i n  STATUS d a r i  A D C .  

A p a b i l a  o u t p u t  p i n  STATUS b e r l o g i k a  0 b e r a r t i  

p r o s e s  k o n v e r s i  a n a l o g  k e  d i g i t a l  t e l a h  s e l e sa i  

d a n  d a t a  s i a p  u n t u k  d i b a c a .  A p a b i l a  o u t p u t  

STATUS m a s i h  b e r l o g i k a  '1' b e r a r t i  p r o s e s  

k o n v e r s i  be lum s e l e s a i .  Untuk i t u  p i n  STATUS 

d i h u b u n g k a n  d e n g a n  p o r t  1 d a r i  80C31 y a i t u  P1.O 

d a n  P 1 . 2 .  

Untuk  m e n j a l a n k a n  ADC i n i  y a i t u  d e n g a n  cara 

m e n g a t u r  masukan p a d a  p i n  RUN/HOL . Dengan 

memberi  l o g i k a  '1' p a d a  p i n  i n i  maka p r o s e s  

k o n v e r s i  a k a n  m u l a i  b e r j a l a n .  A p a b i l a  p r o s e s  

k o n v e r s i  t e l a h  s e l e s a i ,  y a n g  d i t a n d a i  d e n g a n  

o u t p u t  p a d a  p i n  STATUS m e n j a d i  0 maka p i n  

RUN/HOL d i b e r i  l o g i k a  ' 0 '  u n t u k  m e n g h e n t i k a n  

s e m e n t a r a  p r o s e s  k o n v e r s i n y a .  S e t e l a h  i t u  

pembacaan d a t a  d i g i t a l  d a p a t  d i l a k u k a n  d e n g a n  

m e n g a t u r  p i n  CE d a n  LBEN/HBEN s e s u a i  d e n g a n  

alamat y a n g  d i b e r i k a n  p a d a  mas ing- mas ing  ADC 

t e r s e b u t .  P e n g o n t r o l a n  p a d a  p i n  RUN/HOL 

d i l a k u k a n  o l e h  p o r t  1.1 d a r i  80C31.  S e d a n g k a n  
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u n t u k  membaca d a t a  ADC t e r s e b u t  d i g u n a k a n  CE1 

dan  CE2 s e r t a  A0 dan  A1 u n t u k  memi l ih  b y t e  a t a s  

ata.u b y t e  bawah.  

! 
I 

I - I- 1-1-1-1 - 

GAHBAR 3-7 

HUBUNGAN 80C31 DENGAN ADC ICL7109CPL 
.. 

2.7 P e r e m  Sis.ten H e w  

Pada  p e r e n c a n a a n  sistem mekanik mula-mula 

d i t e n t u k a n  t e r l e b i h  d a h u l u  l u a s  b i d a n g  gambar 

yang  d i i n g i n k a n  . Agar memudahkan p e r h i t u n g a n  

maka l u a s  b i d a n g  gambar d i s e s u a i k a n  dengan  l u a s  

b i d a n g  gambar  yang  d i g u n a k a n  p a d a  m o n i t o r  (640 x 

480 p i x e l )  y a i t u  640cm x 480cm. S i s t e m  mekanik 

yang  d i b u a t  b e r b e n t u k  s e p e r t i  l e n g a n  yang  d a p a t  
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d i l i h a t  p a d a  gambar  3-8. S i s t e m  l e n g a n  i n i  

d i b a n d i n g k a n  d e n g a n  sistem X-Y j a u h  l e b i h  

s e d e r h a n a  k a r e n a  t i d a k  memerlukan r o d a  g i g i - r o d a  

g i g i  s e p e r t i  y a n g  d i b u t u h k a n  p a d a  model  X-Y. 

Narnun sistem l e n g a n  mempunyai k e k u r a n g a n  d a l a m  

h a 1  p e r h i t u n g a n  k a r e n a  menggunakan s i s t e m  

k o o r d i n a t  p o l a r  d i m a n a  h a 1  i n i  s a n g a t  b e r g a n t u n g  

d a r  i k e t e l i t i a n  p a n j a n g  l e n g a n  d a n  s e n s o r  

p o t e n s i o m e t e r .  

GAnBAR 3-8 

SISTEU MEKANIK ALAT UENGGAHBAR 
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Pan j a n g  l e n g a n  merupakan j ar  i- j ar i y a n g  

b e s a r n y a  s u d a h  t e r t e n t u .  P u t a r a n  p o t e n s i o  y a n g  

merubah n i l a i  t a h a n a n  d a r i  p o t e n s i o m e t e r  

t e r s e b u t  s e b a n d i n g  d e n g a n  p e r u b a h a n  s u d u t  

p u t a r a n n y a .  Tegangan k e l u a r a n  d a r i  p o t e n s i o m e t e r  

merupakan d a t a  p o s i s i  a n a l o g  y a n g  kemudian 

d imasukkan  k e  r a n g k a i a n  ADC s e b a g a i  p e r u b a h  

b e n t u k  s i n y a l  d a r i  a n a l o g  k e  b e n t u k  d i g i t a l .  

P e r h i t u n g a n  p o s i s i  p e n a  gambar  a d a l a h  s e b a g a i  

b e r i k u t :  mula-mula d i t e n t u k a n  t e r l e b i h  d a h u l u  

p o s i s i  d a r i  l e n g a n  y a n g  p e r t a m a  d i  mana 

p a n j a n g n y a  a d a l a h  R1 d a n  b e s a r  s u d u t n y a  a d a l a h  A 

( l i h a t  gambar 3- 9) .  Maka a k a n  d i p e r o l e h  

X l  = R1 S i n  A 

Y 1  = R 1  Cos A 

S e t e l a h  i t u  p o s i s i  l e n g a n  k e d u a  d a p a t  d i h i t u n g  

d e n g a n  t i t i k  p u s a t  l e n g a n  k e d u a  p a d a  u j u n g  d a r i  

l e n g a n  y a n g  p e r t a m a .  P u t a r a n  p o t e n s i o  p a d a  t i t i k  

t e r s e b u t  a k a n  d a p a t  d i k e t a h u i  b e s a r  s u d u t  B, 

maka s u d u t  C d a p a t  d i h i t u n g  y a i t u  

C = 1 8 0  - (90-A) - 0 

C = 9 0 + A - B  

Dengan t r a n s f o r m a s i  a k a n  d i p e r o l e h  

X2 R2 C o s  C 

Y2 = R2 S i n  C 

Dengan d e m i k i a n  p o s i s i  p e n a  d a p a t  d i k e t a h u i  

d a l a m  b e n t u k  X-Y s e b a g a i  b e r i k u t :  



GAHBAR 3-9 

KONVERSI POLAR KE CARTESIAN 

P e r e n c a n a a n  y a n g  d i i n g i n k a n  b i s a  m e n d e t e k s i  

gambar  s e l u a s  640mm X 480mm. Untuk  i t u  d a p a t  

d i h i t u n g  p a n j a n g  l e n g a n  y a n g  merupakan j a r i - j a r i  

l e n g a n  penggambar  s e b a g a i  b e r i k u t :  

R = 800mm 

Untuk memudahkan penggambaran ,  p o s i s i  l e n g a n  

d i l e t a k k a n  d i a t a s  b i d a n g  gambar  s e h i n g g a  p a n j a n g  



d a r i  l e n g a n  h a r u s  l e b i h  b e s a r  d a r i  8 0 0 m m .  Dari 

h a s i l  i n i  d i g u n a k a n  p a n j a n g  l engan  masing- masing 

5 0 0 m m  d a n  p a n j a n g  l e n g a n  i n i  cukup u n t u k  

men j angkau  k e s e l u r u h a n  b i d a n g  gambar . 
S i s t e m  d i r a n c a n g  agar d a p a t  mende teks i  pe rubahan  

s a t u  p ixe l  p a d a  m o n i t o r .  Dengan menggunakan 

rumus k o n v e r s i  p o l a r  k e  X-Y d i a t a s  d i p e r o l e h  : 

X1 = R 1  S i n  A 

1 = 5 0 0 S i n A  

A = Arc S i n  (1/500) 

A = 0 , 1 1 4 5 9 1 6 3 5 ~  

P u t a r a n  maksimun p o t e n s i o  a d a l a h  300° s e h i n g g a  

maksimum d a t a  d i g i t a l  d a r i  ADC a d a l a h  

Count  = 300/0,114591635 

= 2618 

Untuk d a p a t  mencapa i  maksimum d a t a  d i g i t a l  

t e r s e b u t  d i p e r l u k a n  r e s o l u s i  ADC minimum s e b e s a r  

2" = 2618 

Ln 2" = Ln 2618 

nLn 2 = Ln 2618 

n = 11 ,3542  

J a d i ,  d i b u t u h k a n  ADC yang  l e b i h  b e s a r  d a r i  11 

b i t ,  S e h i n g g a  d a l a m  p e r e n c a n a a n  d i a m b i l  ADC 

dengan  r e s o l u s i  12  b i t .  



3. PERENCANBBN PERANGJUT LUNAK 

Untuk mengendal ikan  p e r a n g k a t  k e r a s  maka 

d i p e r l u k a n  p e r a n g k a t  l u n a k ,  da l am h a 1  i n i  p e r a n g k a t  

l u n a k  d i b u a t  da lam b a h a s a  a s sembly  80C31 dan  Turbo  

P a s c a l .  

3.1 1 S W  8 0 W  
- .  

Program yang  b e k e r j a  pada  minimum sistem dengan  

m i k r o k o n t r o l l e r  80C31 secara garis  b e s a r  d a p a t  

d i b a g i  m e n j a d i  b e b e r a p a  b a g i a n ,  y a i t u  : 

4 Program i n i s i a l i s a s i  d a r i  m i k r o k o n t r o l l e r  

80C31. Program i n i s i a l i s a s i  i n i  m e l i p u t i  

i n i s i a l i s a s i  komunikas i  se r ia l  dengan baud 

r a t e ,  pemindahan s t a c k  p o i n t e r  alamat yang  

aman d a r i  alamat-alamat yang  d igunakan  o l e h  

i n t e r r u p t  dan  r e g i s t e r .  

Program u n t u k  men ja l ankan  ADC 7109CPL d a n  

pengambi lan  d a t a  d i g i t a l  d a r i  kedua ADC 

t e r s e b u t .  

4 Program pengecekan  s t a t u s  penggambaran.  

Program i n i  melakukan pengecekan apakah  d a t a  

yang  d i p e r o l e h  d a r i  ADC merupakan d a t a  u n t u k  

menggambar a t a u  memindahkan pena  gambar .  

4 Program komunikas i  dengan komputer PC. 

Program i n i  d i g u n a k a n  u n t u k  komunikas i  s e c a r a  
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s e r i a l  dengan  komputer  PC. D a t a- d a t a  d i g i t a l  

d a r i  ADC t e r s e b u t  b e s e r t a  dengan  s t a t u s  

penggambarannya d i k i r i m  s e c a r a  s e r i a l  ke  

komputer  PC. S i s t e m  p e n g i r  iman d a t a n y a  a d a l a h  

mula-mula d i k i r i m  t e r l e b i h  d a h u l u  kode  

penggambaran yang  d i i n g i n k a n  b a r u l a h  kemudian 

d a t a  d a r i  ADC. Ka rena  menggunakan ADC d e n g a n  

r e s o l u s i  12 b i t  maka se t iap  d a t a  ADC d i k i r i m  

s e b a n y a k  2 b y t e .  Untuk set iap p e n g i r i m a n  d a t a  

d i a d a k a n  pengecekan  k e m b a l i  d a t a  t e r s e b u t  

s u d a h  b e n a r  a t a u  t i d a k  dengan  mengi r im 

k e m b a l i  d a t a  t e r s e b u t  ke  minimum sistem. 

A p a b i l a  d a t a  y a n g  d i t e r i m a  komputer  s u d a h  

b e n a r  maka akan  d i k i r i m  kode 0 0 0 l h ,  a p a b i l a  

d a t a  t e r s e b u t  m a s i h  s a l a h  maka a k a n  d i k i r i m  

kode  FFF'Eh dan  akan  d i k i r i m  k e m b a l i  d a t a  y a n g  

s a l a h  t e r s e b u t  d a r i  minimum sistem. 

3.2 -Lunak un-r PC 

Program p a d a  komputer  j u g a  d i b a g i  m e n j a d i  

b e b e r a p a  b a g i a n  y a i t u  : 

+ Program i n i s i a l i s a s i  k o m u n i k a s i .  Program i n i  

melakukan  i n i s i a l i s a s i  mengenai  baud r a t e  

y a n g  d i g u n a k a n ,  alamat j a l u r  komun ikas i  y a n g  

d i i n g i n k a n .  I n i s i a l i s a s i  i n i  h a r u s  s e s u a i  

dengan  i n i s i a l i s a s i  p a d a  minimum sistem, 
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k a r e n a  a p a b i l a  t i d a k  s e s u a i  maka pene r imaan  

d a t a  a k a n  t e r j a d i  k e s a l a h a n .  

+ Program komunikas i  . Program i n i  melakukan 

p r o s e s  komun ikas i  d u a  a r a h .  S e t e l a h  mener ima 

d a t a  d a r i  m i k r o k o n t r o l l e r  80C31, program 

mengir ini  b a l i k  d a t a  t e r s e b u t  y a n g  menandakan 

bahwa d a t a  t e l a h  d i t e r i m a  dengan  b e n a r  d a n  

s i a p  untiuk menerima d a t a  b e r i k u t n y a .  

+ Program k o n v e r s i  d a t a .  S e t e l a h  d a t a  d i t e r i m a ,  

d a t a  t e r s e b u t  mas ih  b e r u p a  d a t a  c o u n t e r  12 

b i t .  Untuk i t u  ' d i l a k u k a n  pemrosesan  d a t a  

t e r s e b u t  s e h i n g g a  m e n j a d i  b e s a r a n  s u d u t  d a n  

j a r i - ja r i  . Kemudian b e s a r a n  t e r s e b u t  kemudian 

d i u b a h  l a g i  m e n j a d i  k o o r d i n a t  X-Y. Data 

i n i l a h  y a n g  kemudian s i a p  u n t u k  d i t a m p i l k a n  

p a d a  m o n i t o r .  

+ Program penampi l an  gambar .  Data X-Y t e r s e b u t  

kemudian dengan  f a s i l i t a s  g r a f i k  d a r i  Tu rbo  

P a s c a l  d i t a m p i l k a n  ke  m o n i t o r  VGA. Disamping  

i t u  d i s e d i a k a n  p u l a  kemampuan penyimpanan 

gambar  k e  f i l e  dan  penggambaran b e r w a r n a  

dengan  maksimum jumlah  warna  a d a l a h  16. 

4 Program peyimpanan gambar .  Hasil gambar p a d a  

m o n i t o r  i n i  kemudian d a p a t  d i s i m p a n  k e  da l am 

b e n t u k  f i l e  u n t u k  kemudian n a n t i n y a  d a p a t  

d i t a m p i l k a n  k e m b a l i .  



HOLD MTh n 



KIRIN #ODE 
n a I S  

KIRIH KODE 

KIRIH MIA 

KIRIH KODE 
SAWl 

KIRIH KODE n 





b 

QmMR PIXEL 
PADA X-Y 





RANGKAIAN ADC ICL7109CPL 





INIT-SERIAL: 

TRANSMIT : 

RECEIVE: 

ADCl : 

mu 
EQU 
mu 
mu 

om 
MOV 
MOV 
MOV 
MOV 
sm 
RET 

JNB 
CLR 
MOV 
m 
m 
CLR 
MOV 
RET 

MOV 
MOVX 
ANL 
L C u  
Lcm 
MOV 
MOVX 
LULL 
L C m  
RET 

MOV 
MOVX 
ANL 
LcALL 
LCAW, 
MOV 
Mom 
L C U  
LCAZT, 
m 
MOV 
LCALL 
L C U  
MOV 
L C U  
L C U  

0000H 
START 

0l00i-I 
SCJON,tlQmmllW 
mD,ttQQI- 
THl,#0E'DH 
PCON,#-;baud rate 1920Q 
T R 1  

TI ,$ 
TI 
SBUF , A 

RI ,$ 
RI 
A, SBUF 

DPTR, #ADC UII 
A,@DPTR 
A, WE'H 
TRANSMIT 
RECEIVE 
DP'I'R, # A D C l D  
A, rnPTR 
TRANSMIT 
m1vE 

DPTR, #ADC2JII 
A,@DPTR 
A , m  
TRANSMIT 
m 1 v E  
DF'TR, #ADCZ_LO 
A,@PTR 
TRANSMIT 
RECEIVE 

A, #UB'H ; kode write = Offf 'h  
TRANSMIT 
RECEIVE 
A,= 
TRANSMIT 
~ I V E  



delay: 
de lay-1 : 

START : 

BEGIN : 

DATA-MOVE : 

LANJUT: 

Motr 
LCm 
LC ALL 
MOV 
LC ALL 
L C U  
rn 

mov 
mov 
djnz 
djnz 
ret 

MOV 
LCALL 
sm 
sm 
JB 
JB 
CLR 
JB 

LC ALL 

L C U  
LCALL 
UMP 
END 

A,- 
TRANSMIT 
RECEIVE 
A, 
TRANSMIT 
RECEIVE 

; kode move = m h  

SP , #a 
INIT-SERIAL 
P3.2 ;SET INTPI 
P 1 . l  ;ARTIFKAN KEDUA ADC 
P 1 . 0 , $  ;CHECK STATUS ADC2 
P 1 . 2 , $  ;CHECK STATUS ADCl 
PI.  1 ;HOLD DATA ADC 
P 3 . 2 ,  DATA-MOVE ;DATA MOVE 

KODE,WRITE 
LANJUT 



Program Progll; 
Uses Crt,Graph,Serial,WIAGraph,IrGraph; 
Const 
MaxMenu = 4; 
Mendabel: ArrayC0. .MaxMenu-11 Of String = 
( 'Save', 'Open ' , 'Clear', 'Quit' ); 

Type 
b = Record 

X,Y : ArrayCl. .2] Of Word; 
Flag : Boolean; 

End ; 
Master = Array[0..MaxMenu-13 Of Kp; 

Var 
Count,Sensorl,Sensor2,Size : Word; 
Kode,KeyFlag,MouseFlag : Boolean; 
DataHi,DataLo,PixelColor : Byte; 
X,Y,XOld,Mld,CounterKey,Prev : Integer; 
Kursor : Pointer; 
MenuPos : Master; 
MouseComm,MouseKey,MouseX,MouseY : Integer; 
Ch : Char; 

Procedure SetAwal; 
Begin 
Mlld := 2; 
Yold := 2; 
Pixelcolor : = White; 
KeyFlag := False; 
CounterKey := 0; 
Prev := 0; 
Size := ImageSize(0,0,4,4); 
GetMem(Kursor,Size); 

End ; 

Procedure InitMouse; 
Begin 
MouseComm := 0; 
MouseKey := 0; 
MouseX := 0; 
Mousey := 0; 
Mouse(MouseComm,MouseKey,MouseX,MouseY); 
Mouseshow; 
MouseOn ; 

End; 

Procedure HighLightOn(Xl,Yl,XZ,Y2 : Integer); 
Begin 
SetColor(LightRed) ; 
Rectangle(X1, Y1 ,X2, Y2) ; 

End; 

Procedure HWiBhMff(Xl,Yl,X2,Y2:Integer); 
Begin 

SetColor(DarkGray ) ; 



Rectangle(X1, Yl ,X2, Y2) ; 
End ; 

Procedure BuatMenuBar; 
Begin 
For Count := 0 To MaxMenu-1 Do Begin 
B~tton(8+(Count)*72,5~'75+(Count)*72~29,2,2,17,8, 
MenuLabelCCount]); 
InnerBox(296,5,538,29,White,LiBhtGray) ; 
MenuPos[CountJ.X[13 := 8+(Count)*72; 
MenuPos[Count].X[Z] := 75+(Count)*72; 
MenuPos[Count].Y[l] := 5; 
MenuPos[Count].Y[Z] := 29; 
MenuPos[Count] .Flag : = False; 

End; 
In itMouse ; 
HighLight0n(MenuPos[Prev].X[1],MenuPos[Prev].Y[1lJ 

MenuPos[Prev].X[2],MenuPos[PrevJ.Y[2]); 
End; 

Procedure BuatColorBox; 
Var 
X,Y : Word; 

Begin 
X := 543; 
y := l0; 
For Count : = 0 To 15 Do Begin 
SetFillStyle(SolidFi11,Count); 
Bar(XJYJX+40,Y+52); 
SetColor(White) ; 
Rectangle(X-1,Y-lJX+41,Y+53); 
If Count = (15 div 2) Then Begin 
X := 590; 
Y := l.0; 

End 
Else 
Inc(Y,58); 

End; 
End; 

Procedure InitMenu; (* Mengatur daerah pada mitor *) 
Begin 
Box(0,0,639,479,3,3); 
BuatMenuBar ; 
BuatColorBox; 
OuterBox(8,31,538~,471,WhiteJBlack); 

(X Bidang Gambar 530 x 440 *) 
End ; 

Procedure AmbilData(Var DataHi ,DataLo : Byte) ; 
Begin 
DataHi := Receive; 
Transmit(Dat8Hi) ; , 

Datato := Receive; 



Transmit(DataL0) ; 
End ; 

Procedure AmbilKodeACIC(Var Kode : Boolean); 
Begin 
AmbilData(DataHi,DataCo); 
If (DataHi = $Of) And (DataLo = $ff) Then Kode := True 

(* Tombol Ditekan *) 
Else If (DataHi = $00) And (DataLo = $00) Then Kode := False 

(* Tombol Dilepas *) 
Else Begin 
OutText( 'Kode Salah ! ' ) ; 
Re& ; 
CloseGraph; 
Halt; 

End; 
End ; 

Procedure AmbilDataSensor (Var Sensor 1, Sensor2 : WoK1 ) ; 
Begin 
AmbilData(DataHi,DataLo) ; 
Sensor1 := (DataHi@lBl)+DataLo; 
AmbilData(DataHi, DataLo) ; 
Sensor2 := (DataHi3lBl)+DataLo; 

End ; 

Procedure KonversiXY(Sensorl,Sensor2 : Word; Var X,Y : Integer); 
Var 
Sudutl,Sudut2 : Real; 
Xl,XZ,Yl,Y2 : Integer; 

Const 
R1= m; 
R2 = 490; 

Begin 
Sudutl := Sensorl/402&3016; 
Sudut2 := Sensor2/4028=; 
Xl := Round(Rl*Si.n(Sudutl/lEB.PPlcPi)); 
Y1 := Round(RlWos(Sudutl/180.WPi)); 
X2 := Round(~os((90+Sudutl-Sudut2)/180.~Pi));  
Y2 := Round(mSin((WSudut1-Sudut2)/lgpl.IWcPi)); 
X := XI-X2-13; 
Y : = Y 1+Y2-226 ; 
If X < 0 ThenX :=0; 
If Y < 0 Then Y := 0; 
If X > 639 Then X := 639; 
If Y > 479 Then Y := 479; 

End ; 

Procedure HapusPixel(XT)ld,Mld : Integer); 
Begin 

PutImage(XO1d-2,YOId-2,Kursorn,NormalPt); 
End ; 



Procedure GambarPixel(X,Y : Integer; Pixelcolor : Bfie; Var 
Xold,YOld : Integer);, 
Begin 
GetImage(X-2, Y-2, X+2, Y+2, KursorA ) ; 
MoveTo(X,Y ); 
SetColor(PixelCo1or) ; 
Line(X-Z3Y,X+2,Y); 
Line(X,Y-2,XJY+2); 
PutPixel(X,Y,Pixel(~olor); 
Xold := X; 
Mld := Y; 

End; 

Procedure KeyBoardMouse(Var Ch1:Char;Va.r ScanCode:Integer; 
MaxKey:Integer;GenPos:Master); 

Function LeftMouse(V8.r CodeCount:Integer):Char; 
Var MC,J,Xl,X;! : Integer; 
Begin 
OldCursorX : = MouseX; OldCursorY : = Mousey; 
Repeat 
Mouse(MouseComm,MouseKey,MouseX,MouseY); 

Until MouseKeyg; 
For J : = 0 to MaxKey-1 Do 
Begin 
If (OldCursorY>=GenPos[J].Y[l]) AND 
(OldCursorY<=GenPos[J].Y[2]) Then 
If ( (OldCursorX>=GenPos[J]. XC 11 ) AND 
(OldCursorX<=GenPos[J] .X[2] ) ) Then Begin 

CodeCour~t : = J; 
MwseFlag := True;LeftMouse := $13; 

End ; 
End; 

End ; 

Function RightMouse:Char; 
Begin 
Repeat 
Mouse(MouseComm,MouseKey,MouseX,MouseY); 

Until MouseKed ; 
MouseFlag := True;RightMouse := #27; 

End ; 

Begin 
MouseComm := 3;MouseFlag := False; 
Mouse(MouseComm,MouseKey ,MouseX,MwseY) ; 
While ((Not MouseFlag) AND (Not Keyfressed)) Do 
Begin 
Mouse(MouseComm,MouseKey,MouseX,MouseY); 
If (MouseKey AND 1) =1 Then Chl := LeftMouse(ScanCode) 
Else 
If (MouseKey AND 2) = 2 Then Begin Chl : = RightMouse;End; 

End; 
If Not(MouseF1ag) Then 



Begin 
Chl := Readkey; 
If Chl = #0 Then Chl := Readkey; 

End ; 
End ; 

Procedure MenuProcess(KeyC :Integer); 
Begin 

MenuPos CKevC1 .Flag : = - True; . - 

~ouse~ide ; 
ButtonPress(MenuPos[KeyC].X[1],MenuPos[KeyC].YC11, 

MenuPos [KeyC] . X[2] ,MenuPos[KevC] . YC21, 
17,8,MenuLabel[KeyCl); 

Case Keg Of 
0 : Begin Delay(58W);End; 
1 : Begin Delay(!Bd);End; 
2 : Begin Delay(!Bd);ClearDevice; InitMenu; End; 
3 : Begin Delay(500);KeyFlag := True End; 
End ; 
Button(MenuPosCKeyC1 .XC1] ,MenuPosCKgrCl .YCJI, 

MenuE'osCKevCl .XI23 ,MenuPosCKe~Cl .YC21, 
2,2,16,8,MenuLabel[CounterKey]); 

HighLighMn(MenuPosCKeyC1 .X[1] ,MenuPosCKgrCl .Y[: 11, 
MenuPosCKeyCl .XC21 ,MenuPosCKeyCl .YE21 1; 

Mouseshow ; 
MenuPosCKeyC] .Flag : = False; 

End ; 

Procedure CheckMenu; 
Begin 
~eyboardMouse(Ch, CounterKey , Mdenu, MenuPos ; 

Chr(75) : Begin 
Hightightoff (Be(Prev)*72,5,75-'ciPrev)*72,29); 
If CounterKev = 0 Then CounterKev := 3 - - - - -. - - - - - 

Else ~ec(~o&ter~ey) ;Prev: = counter~e~; 

HighZ,ighUX1(8+(CounterKey)*72,5,75c(CounterKey)*72,29) ; 
End; 

Chr(77) : Begin 
Hightightof f (8+(Prev)*72,5,75c(Prev)*72,29) ; 
If CounterKey = 3 Then CounterKey := 0 
Else Inc(CounterKey);Prev:= CounterKey; 

Hig~&htOn(~(CounterKey)*72,5,75+(CounterKe~)*72,29); 
End ; 

#13 : Begin 
HiBhLightOf f (Be(Prev)*72,5,75+(Prev)*72,29) ; 
MenuProcess(CounterKey); 
Prev:= Counterb; 
End ; 

End; 
End ; 



Begin 
ClrScr ; 
InitSerial(3,Z); 
InitGrp; 
SetAwal ; 
In itMenu ; 
Repeat 
AmbilKodeADC(Kode) ; 
AmbilDataSensor(!3ensor1,Sensor2); 
KonversiXY( Sensorl, Sensor2, X, Y) ; 
If Rode Then Begin 
If ((X>8) And l(Xc538)) And ((Y>8) And (Yc471)) Then Begin 
SetColor(PixelCo1or) ; 
LineTo(X,Y) ; 

End 
Else If (X > 543) Then Pixelcolor := GetPixel(X,Y) 
Else If (Y < 30) Then Begin 
End; 

End 
Else Begin 
If Not((X = XDld) And (Y=YOld)) Then Begin 
HapusP ixel(X0ld ,Mld ) ; 
GambarPixel(X,Y,PixelColor ,XiDld,YOld); 

End; 
End; 
CheckMenu ; 

Until (Ch=#27) Or :KeyFlag; 
CloseGraph; 

End. 



Unit Serial; 
Interface 

Uses Crt ,MIA; 

Var 
SerialAdd : Integer; 
LST, Data : Word; 

Procedure InitSerial(X,Y : Word); 
Function Receive : Byte; 
Procedure Transmit(Var Data : Byte); 

Implementation 
Procedure InitSerial(X,Y : Word); 
Var 
BaudRate : Integer; 
I : Word; 

Const 
Teks : String = 'Serial Address pada COM [1/2] ? '; 

Begin 
Repeat 
GoToXY(X,Y);Write(Teks); 
Baca. (X+Length(Teks), Y, 1,15,0, Ser ialAdd ) ; 
Case SerialAdd Of 
1 : SerialAdd ::= $3f8; 
2 : SerialAdd : =  $2f8; 
Else Begin 

GoToXY(X,Y+2);WriteLn('Masukkan 1 untuk OM1 atau 2 untuk 
COM2'); 

End; 
End; 

Until (SerialAdd=$3f 8) Or (Ser ialAdd=$Zf 8) ; 
GoToXY(X,Y+2);ClrEol; 
Teks : ='Baud Rate yang digunakan ? ' ; 
Repeat 
GotoXY(X,Y+l); Wr ite(Teks) ; 
BacaI (X+Length(Teks), Y.1-1,5,15,0, BaudRate) ; 
Case BaudRate Of 

2400 : I := 48; 
4800 : I := 24; 
9600 : I := 12; 
19200 : I := 6; 
Else Begin 
GoToXY(X,Y+2) ; 
WriteLn('Masukkan baud rate 2400, 48QQ, 9€XEl atau 19m'); 

End ; 
End ; 

Until (BaudRate=Z400) Or (BaudRate=19200) Or (BaudRate=tBM); 



Port [Ser ialAdd+ll : = $00; 
End ; 

Function Receive : Byte; 
Begin 

Repeat 
LST := PortESerialAdd+5]; 
LST := LST And $01; 

Until LST = $PI1; 
Receive := PortCSerialAdd]; 

End ; 

Procedure Transmit(Var Data : Byte); 
Begin 
Port [SerialAdd] : = Data; 
Repeat 
LST : = Port [Ser i.alAdd+5] ; 
LST := L S  And $a; 

Until LST = $a; 
End ; 
End. 



unit WIAGraph; 

interface . 
uses Crt,Gra~h; 
var ErrorCode : integer; 

procedure InitGrp; 
procedure GWriteLn(X,Y : word; NumKar : real; 

Let~ar, Desimal : byte); 
function GReadLn(X,Y : word) : string; 

implementation 

procedure InitGrp; 
var 
GrafDrv, GrafMode : integer; 

begin 
GrafDrv := detect; 
iniGraph(GrafDrv,GrafMode, ' c :  \app\bp\bgi ' 1 ; 
ErrorCode := graphResult; 
if Errorcode o grOk then begin 
Writeln('Kesa1ahan graphics: ',GraphJ3rrorMsg(ErrorCcde)); 
WriteLn('Program dihentikan ...' ); 
Halt(1) ; 

end ; 
end ; 

procedure GWriteLn(X,Y : word; NumKar : real; 
Lebar, Desimal : byte); 

var S : string; 
begin 
str(NumRxr : Lebar : Desimal, S ; 
out~extXY(x,~,s); 

end ; 

function GReadLn(X,Y : word) : strinB; 
const Hidup = true; 

Mat i = false; 
Enter = #13; 
Kiri = #75; 
Kanan = #77; 
Backspace = M8; 

var C,C1 : char; Posisi : integer; 
Panjang : integer; Kata : string; 
Lebar,TWi : byte; 

procedure Kursor(X,Y : word; Status : boolean); 
49 begin 
3 if Status then setFillStyle(solidFill,white) 
51 else setFillStyle(emptyFill,.white); 

53 end; 
54 



begin 
setWriteMode(xorPut;) ; 
setTextStyle(defauYtFont,horizDir,l); 
setTextJustify(leftText,topText); 
Lebar : = text4 idth( 'H ' ) ; 
Tinggi : = textHeight( 'H' ); 
Kursor(X,Y ,Hidup) ; 
Posisi := 1; 
Panjang := 0; 
Kata := "; 

repeat 
C := readkey; 
case C of 

#wa: begin 
Cl := readkey; 
if C1 = Kiri then 
begin 
Kursor(X,Y,Mati); 
Kursor ( X-Lebar , Y, Hidup ) ; 
setColor(getBkColor); 
outTextXY(X-Lebar,Y,Kata[Posisi-11); 
if Posisi < Panjang+l then 

begin 
setColor(White); 
outTextXY(X,Y,Kata[Posisil ); 

end; 
dec(X,Lebar); 
dec(Posisi) ; 
setColor(white); 

end 
else if Cl = Kanan then 
begin 
if (Posisi<Panjang+l) then 
begin 
Kursor(X,Y ,Mati) ; 
setColor(white) ; 
{outTextXY(X,Y,Kata[Posisil);l 
Kursor(X+Lebar,Y,Hidup); 
setColor(getBkColor); 
if PosisicPanjang then 
outTextXY(X+Lebar,Y,Kata[Posisi+ll); 

inc(X, Lebar ) ; 
inc(P0sisi); 

end ; 
end ; 

end ; 
Backspace: begin 

Kursor(X,Y ,Mati) ; 
setColor(getBkCo1or) ; 
outTextXY(X-Lebar,Y,Kata[Panjan83); 
setColor(White); 
Kursor(X-Lebar,Y,Hidup); 
dec(X, Lebar ) ; 



dec(Panjang) ; 
dec(Posisi) ; 

end ; 
else 
begin 
Kursor(X,Y;,Mati) ; 
outTextXY(X,Y,C); 
Kursor(X+Lebar , Y, Hidup ) ; 
inc(X, Lebar ) ; 
inc(Panjaryj1; 
inc(Posisi :) ; 
Rata := Kata + C; 

end ; 
end ; 

until C = Enter; 
GReadLn := Kata; 

end ; 
end. 



Unit MIA;  
Interface 
Uses Crt; 
Type 
String79= Strir@[7!3] ; 

Procedure Bersih(Bl,B2,B3,B4 : Byte); 
Procedure Kotak(X1, Y 1, X2, Y2 : Byte) ; 
Procedure BacaI(X,Y,P,WH,WD : Byte; Var Bil : Integer); 
Procedure BacaR(X,Y,P,WH,WD : Byte; Var Bil : Real); 
Procedure BacaS(X,Y,P,WH,WD : Byte; Var A : String79); 

Implementation 
Procedure Bersih(Bl,B2,03,04 : Byte); 
Begin 
Window(Bl,B2,B3,M); 
ClrScr ; 
Window(1,1,8e),24); 

End ; 

Procedure Kotak(X1, Y1, X2, Y2 : Byte); 
Var 
I : Byte; 

Begin 
GoToXY(X1,Yl); 
Write(Chr(;?rZIl)) ; 
For I := X1+1 To X2-1 Do Write(Chr(205)); 
Write(Chr( 187)); 
For I : = Y1+1 To Y,2-1 Do 
Begin 
GoToXY(X1, I);Write(Chr(186)); 
GoToXY(X2, I );Write(Chr(l86)); 

End ; 
GoToXY(X1, Y2) ; 
Write(Chr(Z00)); 
For I := Xl+1 To X2-1 Do Write(Chr(a5)); 
Write(Chr( 188)); 

End; 

Procedure BacaI(X,Y,P,WH,WD : Byte; Var Bil : Integer); 
var 
R : Real; 
A : StringC79); 
In-Char : Char; 
ValCode : Integer; 

Begin 
Repeat 
If X+P > 8PI Then Exit; 
Window(X,Y,X+P-1,Y); 
Textcolor ( WH ) ; 
TextBackGround(WD) ; 
ClrScr ; 
Window(X,Y,X+P,Y); 
In-Char := ReadKey; 
A :=". 

J 



While In-Char <> Chr(13) Do 
Begin 

I f  In-Char = Chr(8) Then 
Begin 

I f  Length(A) > 0 Then 
Begin 

AC01 : = Chr(Length(A)-1) ; 
Write(Chr(8)); 
Write(' '); 
Write(Chr(8)); 

End 
Else 

Write(Chr(7) ); 
End 
Else 

I f  In-Char = Chr(27) Then Write(Chr(7)) 
Else 
Begin 

I f  (Length(A) < P) And (In-Char I n  [ '-' , '0' . . '9'3 ) Then 
Begin 

A[0] := Chr(Lergth(A)+l); 
A[Ord(A[B])] := In-Char; 
Write(In,-Char); 

End 
Else 

Write(Chr(7)); 
End ; 
In-Char := ReadKey; 

End ; 
If  Length(A) = 0 Then A:="; 
Val(A,R,ValCode); 
I f  ( R  > MaxInt) Or (R < -MaxInt) O r  (ValCode <> 0) Then 
Begin 

Write(Chr(7)); 
ValCode : = 1; 

End ; 
Unti l  ValCode*; 
Window(l,l,80,25); 
Bil : =Round(R) ; 

End; 

Procedure BacaR(X,Y,P,WH,WD : Byte; V a r  B i l  : Real); 
Var 

A : StringC791; 
In-Char : Char; 
ValCcde : Integer; 

Begin 
Repeat 

If X+P > 80 Then Exit; 
Window(X,Y,X+P-3.,Y); 
Textcolor( WH ) ; 
TextBackGround(WD); 
ClrScr ; 
Window(X,Y,X+P,Y); 



In-Char := ReadKey; 
A :=". 
While in-char <> Chr(l3) Do 
Begin 

If In-Char = Chr(8) Then 
Begin 

I f  Length(A) > 0 Then 
Begin 

A[0] : = Chr(Length(A)-1) ; 
Write(Chr(8)); 

. Write(' '); 
Write(Chr(8)); 

End 
. Else 

Write(Chr(7)); 
End 

Else 
I f  In-Char = Chr(27) Then Write(Chr(7)) 
Else 
Begin 

I f  (Length(A) < P) And (In-Char I n  ['-', '0'. . '9'3) Then 
Begin 

A[@] := Chr(Length(A)+l); 
A[Ord(A[BI)l := In-Char; 
Write(1n--Char) ; 

End 
Else 
Write(Chr(7)); 

End ; 
In-Char := ReadKey; 
*ad ; 
I f  Length(A) = 0 Then A: = '0 ' ;  
Val(A,Bil ,ValCode) ; 
I f  ValCode <> 0 Then Write(Chr(7)); 

Until ValCodeS; 
Window(l,1,843,25); 
End ; 

Procedure BW(X,Y,P,WH,WD : Byte; Var A : String7g); 
var 

In-Char : Char; 
Begin 

If X+P > 8!3 Then Exit; 
Window(X,Y,X+P-1,Y); 
TextColor ( WH ) ; 
TextBackGround(WD); 
ClrScr ; 
Window(X,Y,X+P,Y); 
In-Char := ReadKey'; 
A := ". 
While &-char <> Chr(l3) Do 
Begin 

I f  In-Char = Chr(8) Then 
Begin 
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