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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 is proposed the following algorithms: JIEoined 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 inte whether feedback exists or not. BEG(Boolean Equation Generator) which gencrates a

boolean equation, and so on.

Also, this paper is developed auto-select function which selects the PLD element with consideration of number of
'O variables of the minimized boolean equation, and algorithm generating JEDEC file of GALG001 and GALGOOZ.

having a forms of EPLD which is bigger than PLD.
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2.1 EDIF =72 74

(1Y 94 A2 F%7|(Joined Information Extra-
ction)

A7 HE F&7|i: EDIF JEYAERRE 7t 4
el ARet Ad AuE dofsle] M duis
CIF(cell information file)oll AHYN=
JIF(Joined information file)oll ztzh A %sic},

A 4R FF a5 19 29 YERc

Ext_Joined_Info(EDIF_FILE)
{
Ext_Cell_Info(EDIF FILE):
R



Add_Ref Info():

‘/ x)-z ,glo” E}/O} z-l_g
Ext_Joined Info():
AR CEEETT RS

/

(38 2) 9Y 38 & ¥12|8
(Fig. 2) Joined information extraction algorithm

(2) sz v W4 7] (Feedback Node Detector)
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Ext Feedback Node(G)

!

while(328 HE ¢ w17} Yol gli= Eob)

OutNode = OutN(G): // HZE &
Lp Q)¢

7/ QutNode# ¥t

[+

B
&
b
|
il

VisitN(QutNode):

!
!

VisitN(ParentNode)

!
i

n =1
while(U] o] & wHi-et .17} 9% wi7k=))
while(tempNode = ChildN(ParentNode)) |
SORpA BE S eE gi ]
D =1D + I
ifttempNode 7} ofu] #REgh &:1iv} ofL]id)

tempNode.id = [

EOIF Netis & 018SH - [0 £4IB & THE o7

putNitempNode): /7 queucel put

!
7

else if(tempNode 7} of1] BHESH Wtiopid)
iffttempNode.id >= ParentNode.id)
FeedbackN = tempNode:
ST et g tempNodedE #7F
}‘
/f
ParentNode = getN( ). // queueZHE get

!
I

(38 3) Ty = HE AdT2F
(Fig. 3) Feedback node detection algorithm

(3) #&2 44d7](Boolean Equation Generator)
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Ext Bool EQ(G)

!
i

while(WHE8 HE &¢ w17} Yol Ql= Eop) (
OutNode = OutN(G): // H&E F¥ wmuf

L}, Olg]
pushN1(OutNode). // stacklo] push
VisitEQ(OutNode): // OutNodei HHZ~
ExtEQ(stacklHead):
/
/
VisitEQ(ParentNode)
{

while(T] o) & &8 wtv) 918 wi7h<]) |
while(tempNode = ChileN(ParentNode)) {
R eEE BF P28 )z
pushN](tempNode): ./ stackl°l push
putN(tempNode): /" queucol] put

i

ParentNode = getN( ). /¢ queueil$F] get
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ExtEQ(stackl1Head)

{
while(tempNode = popNI(stacklHead)) {
/7 stackol w7} Hof & &F¢F
if(tempNode7} <3xjalH)
tempNode = MakeFEq(stacklHead.
tempNode):

/A Ao Gl MrES

stacklol4] popdte] HE&4S WEL

pushN2(tempNode) :

// stack29 push

/

Write2File():

/S BHEolE Ag AYZ HF

}

(3% 9) #8A MY 212
(Fig. 4) Boolean equation generation algorithm
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GAL_logic{MAX ROWI(MAX_COL] // GAL600
1. GAL60029] fuse pattern

FUSE_MARKING( ) // fuse pattern9 %7]%}
¥ marking
for i—23 downto (13 // 2 &gH| #58 +
2418 A

Jelk—0

while length_pin{i})j

if pin(i}(G) « " /7 GUR * o]H AYH &

of marking
then markingl(buf. k)
<0
else if pin(i)(j)= "+ or pin(i](j)« EOF // <
MxF o+ o] atel FI}

then markingl(buf k)

then marking2(i. k. bufl)

10

for 1-0 to K114

if GAL logic{l)lk)+ "X’

then GAL_logic{lllk]—"~"

count — k++

else

then buf(l+ +)<pin(il{j)



Jt+

2/ ILMC. IOLMC #2 44
LMC FUSE( )
IfIGAL600I){
GAL_logicli)(j]
CoOM)? X ¢ -

!
/

else if(GAL6002){
for n<2 to n(24
{
GAL_logicli]{j]
COM )7 X ¢ -

!
7

f
7/ JEDEC 3 44
JEDEC GENERATOR( )
for i < 0 toi { MAX ROW
for j < 0 toj { MAX COL
then
GAL logic(ilj] < (GAL_logicl(il(jl= X )7
0 1

(IOPIN = REG |

(IOPIN = REG .

(322! 5) GAL600I, GAL60022| JEDEC me! AiA 2n2|E
(Fig. 5) GALB001. GAL6002 JEDEC file generation algorithm
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(Fig. 6) Feedback circuit
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teell &7400

tinterface
tpmt &10 A tdirection INPUTY)
tport &10 B (direction INPUT))
tport &10 ¢ tdirection INPUTH
fport &10 I (direction INPUTI!
eport &I A (direction INPUT)I
tpart &1 B {divection INPUTI
tport &[1 € tdivection INPLITH Cell &7400
tport &I1 D {divection INPUTH NumberOfinput 2
fport &O A {direction 0L
tport &O B (direction OUTI InputName
tport &0 C (direction OUTP &INO &INI
tport &O D (direction OUTPUTH OutputName
tport &VCC {direction INPUT? &OUT
tport &GND tdivection INPUT vt

NumberOfOutput |

'c(]l A 474
Cell &7474

lmtclfau' NumberOfinput 4
(port &1 A (divection INPUT:: Number OfCutput 2
(port &CLK A (divection INPUTH [nputName

(port &Q A {direction QUTPUTIY &D &CLK &PR &CLR
(port &QBAR A (direction OUITPUTH Output Name

{port &PR A (direction [NPUTH &G AQBAR

(port &CL A (divection INPUT 1t
(port &1 B (direction INPUT

(port &CLK B tdirection INPUTI)
‘port &Q B (direction OUFPLUT1
iport &QBAR B tdirection OUTPUTH
{port &PR B tdirection INPUTH
{port &CL B (direction INPUTH
{port &VCC (direction INPUTH

{port &GN tdivection INPUTIN

EDIF HEy A4 AR
(a) (b)
(33 4 32 oy

(Fig. 7) Cell information file

inet A

{portRef 11 A finstanceRet Uin
(portRef A}

A &GILINY

inet N00149 " lMQ &G2IN0 &GLINO

‘(porlRef Q A (intanceRef U2)
(portRef 10 B lintanceRef L'V
(portRef 10 A {intanceRef Ul

EDIF wgg 94 AR
(a) (b)
(O 8) o ¥y Wy
(Fig. 8) Joined information file
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