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Microcomputer-Aided Design For A SISO Control System

Haeho Joo and Deokhyun Cho

Yeungnam Univ.

ABSTRACT

This paper presents the development of a microcomputer-aided design
program for a SISO control system. The program has been written in
GWBASIC language which is suitable for Intel 808611 CPU with 640KB
memory. By utilizing this program, sampling time, the number of bits
for the A/D and D/A converter, and the stability for the digital control
system can be determined.

To demonstrate the utility of this program, a microcomputer controll-
ed precision temperature control system has been employed as an example.
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(TSTART | Table 1. Input data
Sinput ot | Pre - amplifier! COM?UTER
PARAMETERS VARIABLES
Save ‘INPUT’ Time constant of system TP
Data Fie o Gain of system KP
Ci Z‘:.E“Z"E:%%E Time delay of system TD
B Troc] Control algorithm CON, CON§
Constants of control algorithm CKP, CKI, CKD
|\/‘/K Time constant of sensor TS
Initlal Value Final tine end? Gain of sensor KS
R ey A/D converter bits ADBIT
1 _ Save da‘ta file A/D converter max. reference input | IMAXV
Error Calculation O A/D converter min. reference input | IMINV
D/A converter bits DABIT
|! Control algorthn D/A converter max. reference output| OMAXV
‘ D/A converter min, reference output | OMINV
ey Power-amplifier gain KA
D/A Converter;
: ! Pre-amplifier gain KI .
W—}mr g:‘,e;e dﬂ;“;a'”ﬁ,‘fz Méx. value of controlled var.iable MAXCON
! - Min. value of controlled variable MINCON
Inital value INIV
Required value REQV
Sampling Time SAMPT
Sensor Terminal Time OPERT
'®) Time interval for print output OUTSAMP
é) Limitted value for dual mode LIMV

Fig.3 Flowchart of MCAD

Table 2. Output data

COMPUTER
5. 23A2HY PARAMETERS ]
VARIABLES
Analog value of
s 139 MCADE Intel 808611 CPU = 1eIoR ot of error E
shst GWBASIC 9ol d4ulon A% Digital value of manipulated variable
olM AR E Aiely: TPy oHd xg Analog value of D/A converter DA
e g FAEe o) Analog value of controlled variable C
Abg7p el Atel ok gl Fig. 49k #o] & Analog value of sensor output ' SV
geoh, AEAFolME A A=W A R Digital value of A/D converter AD
dy3t oy 2y WA dadd teads
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Table 3. Numerical value for input parame-

ters
PARAMETERS NUMERICAL
VALUES
Time constant of system 9% SEC
Gain of system 5. 74
Time delay of system 30 SEC

Control algorithm

Constants of control algorithm
Time constant of sensor

Gain of sensor

A/D converter bits

A/D converter max. reference input
A/D converter min. reference input

D/A converter bits

Power-amplifier gain
Pre-amplifier gain

Max. value of controlled variable
Min. value of controlled variable
[nitial value

Required value

Sampling Time

Terminal Time

Time interval for print output

Limitted value for dual mode

D/A converter max. reference output

D/A converter min. reference output

PID PREDICTOR
13. 843, 0. 0025, 700
0.1 SEC

49 mV/C

12 BITS

5V

0V

12 BIT

5V

75 V

0.6 A/V

2.55

40

0c

5T

20T

10 SEC

60 MIN

30 SC

0C
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