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A Study on the Development of a Tool for PLD Design

Hee Suk Kim! and Chung Sang Won'!

ABSTRACT

In this paper, we have developed a PLD Designer which is a design tool for digital circuits
design using PLD device. PLD designer consists of a state graphic editor to extract boolean
equations from state table within 20 states of FSM and a pin map editor to assign pin map for
PLD device(PAL16R4, PAL22V10, GALI6VS, etc), which is suitable for extracted boolean
equations. Also pin map editor generates a necessary JEDEC file to implement PLD device by
using fuse map and checksum algorithm. To verify extracted boolean equation, we have
developed simulation test vector generation algorithm. The results of JEDEC files generated by

PLD designer is same with the results of JEDEC files generated by PALASM.
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(Fig. 4) State table of stepper motor
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File_printO;
else File print(inv); /= ino] "0 9l 2% Yuz]
Y file write v/
forli=0n <= state size-1; i++)
iipre_stateln](i] == ‘1') /» 4elz} *1"91 4 P2l elpg
file write */
File_print(};
else File prini(inv): /= 47t ‘079 79 Fiae]
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}
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(Fig. 5) Boolean generation algorithm
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logicliltil =~ logicli)Gi) = "X 7 0" ¢ ‘1%%
)
for ¢ =0 i<MAXjOW i)
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/v checksum : JEDEC 2| ZhE summation =/
checksum = checksum « { (ogiclli2) + Uogiclill+11*2"
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+ Uogiclilli+612") + Uogiclili+T1<2
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(Fig. 9) JEDEC file generation algorithm
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PAL16R4

_STEP, =

QP20= /% pin 4= : 20 pin =/
QF2048% /% ‘_’!]g‘ﬂ‘fse ik 2d

GO=FQ= /% GO Retube Fo:ol=lAt)e|t}l 022 set
L0000 11111111111112111111111111111111=
L0032 111111111101111111111111111111]1#
L0256 1111111121111131121111)11)11111)11%
L0288 11111111111111013131111111111111¢
L0512 OI111111111011111111111111111111=
L0544 11110111111011111111111111111111=
L0576 1011101101 111111111111131111111+
L0608 10111011111110101111111111111111+
L0640 10111011111101011111111131111111=
L0768 011111111111111011111111111111]11+
L0800 11110111111111101711111111111111=
L0832 101110110111111 310 11111131111111%
L0864 1017110111101101111111111111111)1=
L0896 10111011111001111111111111111111
CH45Bx /% checksum %/

ESD8 /% transmission checksum =/

(3 1) AHKE Ho{s=2e| JEDEC S
(Fig. 11) JEDEC file of a stepper motor controller
using PAL16R4

PLD &g & ool 28t A7 395

GAL16V8
ﬂgp' * 420

% /% pin : in */
Qo194 /= A P

fuse o =/

orubd FO: ]| Ao|El 022 set =/
L0000 I1111111111111011111)111111111111=
L0256 11111111110111131311111111111]111=#
L0512 01111111111011111111111111111111=
L0544 11110111111011111111111111111111=
10576 1011101101111111111111111111}1]111=*
L0608 10111011111110101111111111111111¢
L0640 10111011111101011111111111111111=
L0768 O1111111111111101111111111111111#
L0800 11110111111111101111111111111111=
10832 10111011011111111111111111111111+
L0864 10111011110110111111111111111111#
L0896 10111011111001111111111111111111=%
12112 00000000000011111111111111111111=
L2144 I11111111111110011900 11101131111
L2176 111111111111111101#

C354A= /% checksum */

OIFC /% transmission checksum */

GO=FQ= /% Goﬂ}

(32| 12) GAL 16VEE ALESI AHBE]
Hojz=2| JEDEC =
(Fig. 12) JEDEC file of a stepper motor controlier
using GAL16V8

2.4 AlE3o]H (simulation)

A4 JEDEC 34-& PLD AAlef] T2
37] Aol F&49 =3 AFL A6 A1EH
o]4-g wHsteio} gl

AlEH oS wR8r] HdAe 4999, 9
34, 2433 wEslase] 238 7)Es
aof s, £ =Folides o8 m4EE SET
¥, CLOCKE, FORE2 & 7|&sle] A5 o|4d
£ 7Y% 5 = AEEele[9]E MLshych

E 5ol £RBEH A2 Y-g4d
Algdlel & F457] 8 A £~ =5y
(source file)& (LY 13)o] Jehllgis, AJEH
old A slERE £5E HiAE e
(2 14)< ehi st

SIMULATION

SET : ALKENELE2S/D:
CLOCK : CLK:
SET: /5, /D EL
FOR J:=1 TO 9 (
().".LOCK : CLK:
SET : ELD;
FOR =1 TO 11 {
CLOCK : CLK:

TRACE.OFF

(32 13) AYDH FHOIZE AZ0IME S17]
2Agt A FHel
(Fig. 13) Stepper motor controller source file
for simulation
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pocel /el A2 s d ne ng o ne gnd enoe ne ne pe anz?qlvc:
0 0010 ¥ ¥ Y IET T T ¢ 1'%
1 ooowxxx§xox§xxloolx
2 0000X X XXXOoXXXX1100%
3 00003X% XXXXoXXXX01160%
4 004a éX).X}.OX)XXOOlIX
g 000 X X XXX O0XXXX1001X%
6 0000 X XXXXoXy¥XX1100%
7 000 P3O EXyor10X
8 1000 X X X XX aXXXX0116%
3 1ooox1\x§);ox XX0110%X%
10 000 L X ¥ X X 0XXYX¥X1109%
1 0001 XXXXXOXXXXI1001XK
12 600 X XXXoXXXXx0011%
13 000 xxxx§ux;§x0110x
14 0001 XXXXXNOoXXXXi100%
15 0001 XX XXXO0X¥XXXX1001X%
18 000 XA’;;}XOXAIX§0°15X
17 0001 XX XXXoXXy¥¥0110%
18 0001 XXX XX0XXXXI1100X
19 000 Axxxxom;‘xx1oo1x
o 00T XXXXXOXXXXo0o011%
(O3 18) o SUZ HE TE5 HAE W
{Fig. 14) Test vector extracted from simulation
source file
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9] fuse map % JEDEC #< 44 Q7was=x
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*

(¥ 1) PLD Designer2} PALASMI}e| ZITjH|m
(Table 1) Result of PLD Designer and PALASM

AL ASM FLD Designer
<A = A]‘%l/éﬁ)]} APl ' ]P transmission |2 &8A]2} hecd transmission
( (sec) : checksurn (sec) checksum
42 7189 P%}4§R4 3as 47F) E9F3 3 47F0 EB4C
e 3E3F EALF
v {7R3) 35 353F EBFB a1
BCD 7K paleis | 35 %000 EB6B : 5000 ECC4
(9/8)
PALIG6R4
Stepper motor | (44 4 3458 EB/F 4 358 E9D8
controller | GALIGVE 45 IHA A3 A OIFC
(4/4) )
"PALZ2VI0
Digital clack | x3 5 1A4D 18F4 45 1A4D 104D
)
Asynclvonc_msi PAL16L8 4 2580 £o6B 3 o5A2 EACA
state maching] (2/3) ]
i

¥ (1/0) : ¥#/E&E (Input/Output)
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G2 29 YR ZAAstr] el AgArt
7ledelE e A8E 5 e AEE Tt
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