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The Development of PLD Design Tool using the EDIF Netlist
Hi-Seok Kim' - Sang-Zoon Byun''

ABSTRACT

In this paper, the PLD design tool which realizes a digital circuit as PLD, by using EDIF netlist of the digital
circuit designed at OrCAD have been developed.

This paper 1s proposed the following algorithms: JIE(Joined Information Extractor) which extracts the connecting
information between both cells in order to realize the digital circuit as PLD using the EDIF netlist, FND(Feedback
Node Detector} which look into whether feedback exists or not, BEG(Boolean Equation Generator) which generates a
boolean equation, and so on.

Also, this paper is developed auto-select function which selects the PLD element with consideration of number of
1/0 variables of the minimized boolean equation, and algorithm generating JEDEC f{ile of GAL600I and GAL6002,
having a forms of EPLD which is bigger than PLD.
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2.1 EDIF ©52(2 4
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{

Ext_Cell Info(EDIF FILE):
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(Fig. 2) Joined information extraction algorithm

(2) Hed »= H4Z7](Feedback Node Detector)
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Ext_Feedback Node(G)
{
while(F&-8 & &4 n27F o] o= &) {
OutNode = OutN(@). // HF &9 »5F &
VisitN(OutNode). // OutNoded W&

/

VisitN(ParentNode)

{

D =1

while(t] o4} ¥-E8 »7) gl& o714)) |

while(tempNode = (’hi]dN(ParentNode)) {

/AN wTE BE YR g7y
ID=1D+ I
if(tempNode 7} o] &3t =t7p ofifid)

tempNode.id =

EOb Netherg 01T PLD A & % 100/

putNitempNode/: 7/ queue®l put
/
else if(tempNode7} o]r] ¥HZ & wxefH) |
if(tempNode.id )= ParentNode,Jd)
FeedbackN = tempNode:
J/ glmd - el tempNoded F#7F
/
}
ParentNode = getN( ). // queueZHEl get
/
(2 3) yew L= AHE d1E
(Fig. 3) Feedback node detection algorithm

(3) %1-%’9. 434371 (Boolean Equation Generator)
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Ext_Bool EQ(G)
{

while(W28 HF &8 w=7] go] 9= Fob)
OutNode = OutN(G): // #H& &4 ==& §f

vf oe

pushN1(OutNode): // stacklel push
VisitEQ(OutNode): // OutNodeE ¥
ExtEQ(stacklHead):

/

}

VisitEQ(ParentNode)
{
while(t] ofsF Wk w27} 918 wj7a]) |
while(tempNode = ChileN(ParentNode)) {
AN wEE BE YR g
pushN1(tempNode): // stackldl push
putN(tempNode): // queue®] put

/
ParentNode = getN{ ). // queue 27 E] get



1028 D IJENEISS] =BAl M5H H4Z(984)

}
ExtEQ(stacklHead)

{
while(tempNode = popNl1(stacklHead)) {
// stackol] xE7}F Hol & &9F
ifttempNode7} dxpelH)
tempNode = MakeEq(stacklHead,
tempNode):

/) A HuRp gl HeES

stack19A] popstef &A1& v

pushN2(tempNode) :

// stack29l] push

1

Write2File():

/S BEOY AS FYE A3

}

(Ogl ¢) BE4 My 2d2|E
(Fig. 4) Boolean equation generation algorithm
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FUSE_MARKING( ) // fuse patternd %7]8}
% marking
for i—23 downto (13 // 2@ &gH 358 7
4L A4}
Jel—k—0
while length_pin[i])j
if pin(i)G) « "/ AR olH R PH FHi
of marking
then markingl (buf. k)
10
else if pin(i](j]«< "+ ‘or pin(il(jl— EOF // ¢
Mxp + ofH glel F}
then markingl(buf.k)
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10
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// ILMC, IOLMC #2 44
LMC FUSE( )
INGAL6001){
GAL_logicli)(j] + (IOPIN
COM )? X © -
}
else If(GAL6002){
for n=2 to n{24
{
GAL logic(il)(j] < (IOPIN
CoOM)? X : -
}
}
// JEDEC #Y 44
JEDEC GENERATOR( )
for i « 0 to i { MAX ROW
for j < 0 toj { MAX COL
then
GAL _logiclilj] — (GAL logiclil(jl= X )?
0 1

Il

REG ,

I

REG |

(712! 5) GALB001, GAL60022| JEDEC ma! 4 Lels
(Fig. 5) GAL6001, GALB002 JEDEC file generation algorithm
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(cell &7400

(interface
{port &I0 A (direction INPUT))
{port &10 B {direction INPUTH
(port &I0_C (direction INPUT))
(port &I0 D (direction INPUT))
(port &1 A (direction INPUT)H
(port &I1 B (divection INPUT))
(port &1 € {direction INPUT)) Cell &7400
{port &I1_I} {direction INPUT)) NumberOflnput 2

(port &0 A (direction OUTPUT)) NumberOQfOutput 1
(port &0 B {direction OUTPUT)) inputName
(port &0O_C (direction OUTPUT)) &INO &IN1
{port &0 D (direction OUTPUT) OutputName
(port &VCC (dirvection INPUT)) &OUT
(port &GND (direction INPUTIN)) .

(cell &7474

..... Cell &7474
(interface NumberOfinput 4
{port &D A (direction INPUT}) NumberOfQutput 2
(port &CLK_A (direction INPUT)) InputName

(port &Q A (direction OUTPUT))
(port &QBAR_A (direction OUTPUT))

&D &CLK &PR &CLR
OutputName

{port &PR A (direction INPUT)} &Q &QBAR
{part &CL A (direction INPUT))
{port &D_B (direction INPUTH)

(port &CLK B (direction INPUT))
{port &Q B tdirection QUTPUT)H
(port &QBAR B (dirvection QUTPUT))
{port &PR B (direction INPUT))
{port &CL B (direction INPUT)}
{port &VCC (direction INPUT)}

{port &GND (direction INPUT))}))

EDIF g A Hx
(a) (b)
(07 M4 e o

(Fig. 7) Cell information file

{net A
“(portRel 11 A (instanceRef U1)
{portRef AM)
o 1a &G1ANL
net N00149 F1.Q &G2.INO &GLIND

TlpartRef @ A lntanceRef U2
{portRef 10 B (intanceRef Ul))
{portRef 10 A (intanceRef U1))}

EDIF H 3

(a) (b)
(O 8) oz M we

(Fig. 8) Joined information file
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