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Abstract- Specific hardware as well as software programming 

is required for designing of microprocessor. Type of software 

may be operating system or application software. 

Programming requires knowledge of system configuration 

and controller specific programming. Microprocessor can 

control directly at digital level called Direct Digital Control 

(DDC). 

Index Terms-   Controller    Software,    DDC,    Controller    

Configuration,   Controller   Programming,   Custom    

Level Programming,Digital Form 

I. INTRODUCTION 

Computer based controllers were used in 1960s. They 

were having one mainframe computer and because of 
this they were very expensive. With the development 
in the field of microprocessors cost of operating a 

system by micro controller became very small. In 

actual a microprocessor is a computer on a chip, and 
high-density memories reduced costs and package  size  
d r a m a t i c a l l y  a n d  i n c r e a s e d  a p p l i c a t i o n  f l e x i b i 
l i t y .   controllers take input from sensors perform the 
programmed task on input data and provide output to 
actuators. Since the programs are written in digital 

form, so controllers perform direct digital control 
(DDC). A direct digital control is the controller which 
updates the process as function of measured output 
variable and input provided for interaction with the 
outside world analog is to be converted into digital format. 
For this purpose analog to digital and digital to analog 

controllers are used as shown in fig 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

F i g u r e 1 : A m i c r o p r o c e s s o r b a s e d c o n t r o l s y s t e m u s e A/ D - D / A c o n v e r t e r 

 
Block diagram of convertor is shown in f i g u r e 2 [ 1 ] . 
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F i g u r e 2 : M i c r o p r o c e s s o r b a s e d d i g i t a l c o n t r o l s y s t e m 

F i g u r e 2 s h o ws t h e a n a l o g i n p u t a n d o u t p u t t h r o u g h A / D a n d D / A c o n v e r t e r . 

 

II.      CONTROLLER CONFIGURATION 

 
The basic elements of a 

microprocessor-based (or 

micro-processor) 

controller ( F i g . 3 ) 

include: 

— T h e  m i c r o p r o c e s s o r 

— A  p r o g r a m  m e m o r y 

— A  w o r k i n g  m e m o r y 

— A  c l o c k  o r  t i m i n g  d e 

v i c e s 

— A m e a n s o f g e t t i n g d a t a 

i n a n d o u t o f t h e s y s t e m 

 
In addition ,communication port is also a requirement  for 

program tuning or interfacing with a central computer 

or building management system. Timing for  

microprocessor operation is provided by a battery-backed 

clock. The clock operates in the microsecond range 

controlling execution of program instructions. Basic 

instruction set  for controller operation as well as for the 

application programs are held by programme memory. 

Memory size and type vary depending on the 

application and whether the controller is considered 

a  dedicated purpose  or general purpose device. 

Dedicated purpose system has generally have standard 

programmes a n d r e a d o n l y memory (ROM) or 

programmable read only memory (PROM.). general purpose 

systems have variety of individual programmes- alterable 

memories such as electrically erasable, programmable, read only 

memory (EEPROM) or flash memory. Memories used to hold 

the program for a controller must be nonvolatile, that 

is, they retain the program data during power outages. 

A/D converters for DDC applications normally range 

from8 to 12 bits depending on the application. An 8 - 

bit A/D converter provides a resolution of one count in 

256. A 12-bit A/D converter provides a resolution of one count 

in 4096. If the A/D converter is set up to provide a binary 

coded decimal (BCD)output, a 12-bit converter can 

provide values from 0 to 999, 0to 99.9, or 0 to 9.99 

depending on the decimal placement [3]. 

. 
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F i g u r e 3 : Microprocessor Controller Configuration for automatic Control Applications 

 
III.    CONTROLLER SOFTWARE 

 
A l t h o u g h u s e o f m i c r o p r o c e s s o r c o n t r o l l e r  f o r 

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

t s o f t wa r e d e t e r m i n e s t h e f u n c t i o n a l i t y . 

Controller software falls basically into two categories: 

1 . O p e r a t i 

n g s o f t wa r 

e wh i c h c o 

n t r o l s t h e 

b a s i c o p e r 

a t i o n of the 

controller 

2 . Ap p l i c a t i o n s o f t wa r e w h i c h a d 

d r e s s e s t h e u n i q u e c o n t r o l 

requirements of specific applications 

3.1 Operating software 

volatile memory  is generally used to store operating 
system such as ROM, PROM. Operating software 
includes the operating system (OS) and routines for 
task scheduling, I/O scanning; priority interrupt 
processing, A/D and D/A conversion, and access and 

display of control program variables such as set 
points, temperature v a l u e s ,  p a r a m e t e r s ,  a n d  d 
a t a  f i l e  i n f o r m a t i o n . T a s k s  a r e  scheduled 
sequentially and interlaced with I/O scanning and 
other routine tasks in such a way as to make 

operation appear almost simultaneous. If any higher 
priority task appears to operating software then current 
going tas k is halted and data held in registers and 
accumulators are transferred to temporary registers. 
Interrupt register processes these interrupt requests. 
When interrupt task is over then normal routine is 

started and data is transferred back from temporary 
registers to mainstream.  
3.2 Application Software 
Application software includes direct digital control, 
energy management, lighting control, and event initiated programs 
plus other alarm 
and monitoring software typically classified as building 

management functions. The system allows application p r o g r a m s 

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

3.2.1 DIRECT DIGITAL CONTROL SOFTWARE 
DDC software is used for specific control actions. 
These are set of standard DDC operators. Key 

elements in most direct 

digital control programs are the PID and the enhanced 

EPID and ANPID algorithms. While the P, PI, PID, 

EPID, and ANPID operators provide the basic control 

action, there are many other operators that enhance and 

extend the control program .Table 1 shows some other 

typical operators. These operators are computer 

statements that denote specific DDC operations to  be  

performed in  the  controller .  
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IV.    CONTROLLER PROGRAMMING 
 

Controller programming makes the controller usable 

for a specific control action.  Programming of 

microcomputer -based controllers can be subdivided into 

four discrete categories: 

1 . C o n f i g u r a t i o n p r o g r a m m i n g 

2 . S y s t e m i n i t i a l i z a t i o n p r o g r a m m i n g 

3 .  D a t a  f i l e  p r o g r a m m i n g 

4 . C u s t o m c o n t r o l p r o g r a m m i n g 

 

Configuration programming matches the  hardware 

and software matches the control action required. Both 

hardware and software should be matched for 

application requirement 

S y s t e m  i n i t i a l i z a t i o n  p r o g r a m m i n g  c o n s i s t s  o f  

e n t e r i n g of  a p p r o p r i a t e  s t a r t u p  v a l u e s  from 

keyboard  . S t a r  t u p  d a t a  p a r a m e t e r s  consist of  s e 

t  p o i n t ,  t h r o t t l i n g  r a n g e ,  g a i n ,  r e s e t  t i m e ,  t i 

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

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

t h e  s e t t i n g s  o n  a m e c h a n i c a l  c o n t r o l  s y s t e m ,  

but number of item is higher due to added functionality 

in digital control system. 

R e q u i r e m e n t o f d a t a f i l e p r o g r a m m i n g d e p e n d s 

u p o n wh e t h e r t h e s y s t e m v a r i a b l e s a r e f i x e d o r 

v a r i a b l e . F o r  e x a m p l e  a t  z o n a l  l e v e l  p r o g r a m 

m i n g  wh e r e  i n p u t  s e n s o r s  a r e  f i x e d  a n d  p r o g r 

a m m e r  k n o ws  w h i c h r e l a y  wi l l  g e t  o u t p u t  t h e 

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

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

wh e r e c o n t r o l l e r c o n t r o l s wi d e v a r i e t y o f s e n s o 

r s a n d g i v e s o u t p u t t o v a r i o u s  r e l a y s , u s e o f d a t 

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

t o  p r o p e r l y  p r o c e s s  i n p u t  d a t a ,  f o r  e x a m p l e ,  i t  

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

l .  I f t h e  p o i n t i s a n a l o g ,  t h e  c o n t r o l l e r  m u s t  k 

n o w t h e  s e n s o r 

t yp e , t h e r a n g e , wh e t h e r o r n o t t h e i n p u t v a l u e 

i s l i n e a r , wh e t h e r o r n o t a l a r m l i m i t s a r e a s s i g 

n e d , w h a t t h e h i g h a n d l o w a l a r m l i m i t v a l u e s 

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

k o u t p o i n t . S e e T a b l e 

2 . I f t h e p o i n t i s d i g i t a l , t h e c o n t r o l l e r m u s t k n o 

w i t s n o r m a l s t a t e ( o p e n o r c l o s e d ) [ 8 ] , wh e t h e r 

t h e g i v e n 

s t a t e i s a n a l a r m s t a t e o r  me r e l y a s t a t u s c o n d i 

t i o n , a n d wh e t h e r o r n o t t h e c o n d i t i o n t r i g g e r s 
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a n e v e n t - i n i t i a t e d p r o g r a m .

T a b l e 2 . T yp i c a l D a t a F i l e f o r A n a l o g I n p u t  
. 

P o i n t A d d r e s s U s e r A d d r e s s 
P o i n t T yp e R e g u l a r o r C a l c u l a t i o n 
S e n s o r P l a t i n u m ( 0 t o 1 0 0 F ) 
Ph y s i c a l T e r mi n a l A s s i g n e d 16  
U s e C o d e C o l d D e c k D r y B u l b 
E n g i n e e r i n g U n i t F 
D e c i m a l P l a c e s F o r d i s p l a y X X X . X 
H i g h L i m i t 70. 0 
L o w L i m i t 4 0 . 0 
A l a r m L o c k o u t P o i n t P o i n t A d d r e s s 
P o i n t D e s c r i p t o r C o l d D e c k T e mp e r a t u r e 
A l a r m P r i o r i t y C r i t i c a l 

 

 

V.         CONCLUSION 

M i c r o p r o c e s s o r  b a s e d  c o n t r o l l e r s  a l t h o u g h  d e p e n d s  u p o n  t h e   h a r d wa r e   o f  c o n t r o l l e r  b u t  t h e   m a i n 
b e h a v i o r  i s  d e f i n e d  i n  s o f t wa r e  p r o g r a m m i n g .  A p p l i c a t i o n  s o f t wa r e  i s  u s e d  i f  a  s p e c i f i c  c o n t r o l l i n g 

a c t i o n i s n e e d e d . B e f o r e p r o g r a m m i n g t h e c o n t r o l l e r v a l u e s i n i t i a l p a r a m e t e r s i s c o n s i d e r e d . C o m p l e x i t y 

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

I f m a n y i n p u t s a r e c o m i n g t o c o n t r o l l e r t h e n a d a t a f i l e h a s t o b e m a i n t a i n e d s o t h a t j u s t b y l o o k i n g i n t o 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

F i g u r e 4 : S t e p s f o r c u s t o m l e v e l p r o g r a m m i n g 
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