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Abstract
Thias paper deals with the personal
computer based design for the sequential

machines. Most part of sequential machine
design have been implemented by using
general purpose microprocessors in order
to obtain the specific functions required
for their system. But,they have some
difficulties in design stages. Knowledge
o+ systems design method and high
technolegy are basically applied to all
the design stages. Therefore ready made
microcomputer system for personal use,
personal computer, can be transformed to
sequential machines by using the
corresponding softwares and built-in
personal computer input/output ports,
Following the state transition diagram
or table,we can obtain the ROM type of
seguential machines directly and need not

to design input/putput interface except
actuators and samplers because of
capability of personal computer. Qur main

purpose of this demsign method are quick,
flexible, reliable, modifiable circuit
design of the sequential machines. In this
paper, we use APPLE-II plus personal
computer as target machine.

I. introduction

The design process presented in this
paper is directed toward bridging the gap
between hardware engineering and software
engineering. Software engineers have been
using the top-down or structured design
methods since Dijkstra introduced the five
basic structuring constructs {n the late
1968's. Structured programming results in
readable and modifiable systems. Thus, its
concepts are applied to design of
seguential machines.

However, hardware engineers have not

fully exploited the general principles
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with respect to structured design. In this
paper, basic concepts required in the
design process are presented. The design
process ls different from other structured

design methods such as- KARL ar AHPL in
that basic structured representaion o+
sequential wachines 1is transformed to

program which is
computer.

used in personal

II. Basic
machines

architecture of sequential

From the behavioral point of view,
clacked sequential circuits and pulse mode
sequential circuits are synchronous
sequential circuits in which svery state
is a stable state and no transient states
may exist. Fundamental mode wmequential
circuits are asynchrous sequential
circuits, which have transient state
(unstable states) in addition to the usual
stable states. Fig.1 shows the
classifications of sequential machines.

Various type o+ commanly used fllb-#inpl
are introduced in

implementing the
sequential machines, Based on the
application tables of the flip-flops,
which are derived from their
characteristic functions, a general
procedure " for synthesizing sequential

machines by a clocked circuit is prolehted
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in Fig. 2.

In realizing sequential machines
.using the pulse mode and fundamental mode
circuits, there are no problem in design
of pulse mode sequential circuits because
of their similar operation. But the design
of fundamental mode seguential circuits
are different +from those of clocked
sequantial circuits. The undesirable
transient phenomena of fundamental
circuits (races and harzards) affects the
reliability.

Kequirement
State tronsition

Stocte transition

I1I. Structured approach to sequential

machines
Fig. 3 present the basic structuring Stode QSS.\gY\@
constructs, used in state transition ‘
diagram. S'"ta+€ reduction
IV. Implesmentation of basic structuring
constructs using personal computer

reoali gohion

The basic structuring constructs
discussed in chapter I1I are transformed
to corresponding object wodule., Here are
examples of these transformations shown in
Fig.4.

Fig. 2 Design procedure of SM,

STATEL I QuTpuT ( DATAL)
IF ConDITIOND = Xi

THEN
ouTPUT C DATAR)
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REPEAT
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V. Conclusions

In this paper, we propose the
structured procedure implementing the
sequential machines by using popular 8-bit

personal computer.

Our main objective is to present the
realizations of sequential machines from
the state transition diagram or state
transition table directly.

In order to transformation of state
flow diagram to ROM types of seguential
circuits, first of all, structured state
transitions are obtained from the given
state transition diagram or conceptual
modeling of state transitions.

References

€13 F.J.Hill, R.E.Swanson,M.Masud, and
Z.Navabi, "Structured specification with a
procedural Hardware Description Language.*
IEEE Tran. on Computer., vol.c-3d,no.2,
pPp.157-169, Feb, 1981.

23 Heni C.;, Lin, "Microprocessor-based

digital system design,* Proc. of  I1EEE
s VO1.65,n0.8, pp.1138-1160,august 1977.

[3]1 Apple II reference manuals.

Y
DATA4

i

DATAR

3@ Repeat ~ forever

DATAR4

3-(b) While ~ do ~

a

DATAL

3-() Kepeat ~ Uwtil ~

+

DATAL

DATAZ PATA3

3-(d) I—f ~ then~ QISQIN

CONDITIONY

™ TATAL

¥| DATAR

DATAT

3-@ Case ~ of ~
Fis. 3 Basic structuring constructe,

—259—



Azl 1985ds stAEEsle =EA 19859 7Y 269

- . 13
'APPQT\d)X * COde 8.%9?’&‘\‘70‘1\ 'R)r 2 ;5 IF expression THEN statements ;
the bosic constructs . 33
: 4 ORG %
13 3
2 3 REPEAT statements FOREVER ; & OBJECT CODES FOR
33 73 evpression
4 ORG % 8 3
5 ? BER ENDIF
& REPEAT: 16 ;
7 3 11 3 QEJECT CODES FOR
8 3 OBJECT CODES . FOR 2 statements
2 3 REPEAT-FOREVER L3 3
1o 3 L4 EMDIF:
11 JMP REFEAT LS 3
12 3 16 EMD
13 END
13
2 ;5 REFEAT statements UNTIL expression
1 3 3
2 3 WHILE expression DO statements ; E QRG $
33 S
4 ORG % & REPEAT:
5 3 7 3
6 WHILE: 8 ;
73 9 3 OEJECT CODES FOR
8 3 ORJECT CODES FOR 19 3 statements
2 3 expression 11 3
19 3 12 QBJECT CODES FOR
11 BEQ EMDWHILE 13 3 e¥pression
12 3 14 3
13 3 QOBJECT CODES FOR 15 BER REPEAT
14 3 statements . 16 3
15 3 4 ENMD
-1& ) IMP WHILE
17 ENMDWHILE:
13 3
119 EMD L O
- - 2 3 FOR var:i= exp#l TO exp#H2 DO ;
3
3 OFG $
L o 5 ;
2 3 . 6 ;
3 3 IF expression THEM statements#l v OBJECT CODES FOR
‘q 3 ELSE statementsHZ ; 8 3 exp#l
S s I .
e ORG = 19 : IR STATUSHL
7 i | % S
8 3 OBJECT CODES FOR 12 OBJECT CODES FOR
9 3 expression 13 3 expH2
19 ; 14 3
11 BE@ ELSE 15 JSR STATUSH#Z2
12 3 16
13 3 OEJECT CODES FOR > FOR:
143 statementshl 12 ISR SUETRACT
1S 3 19 BMI EMDFOR
16 IMP EMDIF oG 3
173 21 ; OBEJECT CODES FOR
18 ELSE: 22 ; statements
19 3 27 3
26 3 OBJECT CODES FOR 24 JSR INCvar
21 ; statementsH2 25 JMF FOR
22 3 26 ;5 -
ENDIF: 27 ENDFOR:
249 3 22
25 END 29 EMD

—260—-



w3 7| ¢l

198535 siAletEse =¥

1985v 748 269

A R N

N

~a 03

21

Ll (4 Gd 4 L4 B BN BN R D B

SO B N e T D WS D

o

[ R |
FINE AN S B I ¥
C) W e e e

45
46
47

=Y
=

a4
S5
g1
52
93
Gq

=
k)

56
57

Se

&G

L v

- e e e e PR e n e

e e W we

-, wn e W

- we wa e

H

CASE exprsssion OF

constantsll
constants#? ¢

statementsHl
statementsH2

constantsdm ! statementsHm

ORG %

OEJECT CODES FOQR
BXpression

JER FUSHEND
JER TEST

DW ri#]
DW constantsHi

BME CASEZ

QEBJECT CLODE=Z
statements#l

FOR

RT=

DW n#H2
DW constants#Z2

BME CASED

QBJECT CODES FOR
statementsH?

RTS

DW n#mn
DW constants#n

ENE CASE-ERR

QEJECT CODESR
statementsHn

FOR

RTS

ENDCASE:

H

END

~261~



