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Stored in a design automation (DA) system is a li-
brary of predesigned graphical descriptions that describe
circuits designed by the free form technique. A chip de-
signer would layout a chip including both free form and
rules driven portions. An input is fed to the DA system
which specifies the rules driven design in the established
manner and specifies the free form design by defining the
library description thereof, and the relative placement of
the design on the chip. The system in response to such
input generates a graphical description of the rules driven
design without doing any automatic checking of the in-
ternals of the free form design. The generated descrip-
tion or topology is then merged with the free form de-
scription or topology from the library to form a com-
plete chip description from which is derived data for
making the masks,




Sept. 2, 1975 W. F. COLTON ETAL T938,005
PROCESS FOR MAKING LSI CHIPS HAVING BOTH RULES
DRIVEN AND FREE FORM DESIGN

Original Filed Sept. 27, 1973 6 Sheets-Sheet 3
FIG. 1 PRIOR ART & INVENTION
; ) GRAPHICAL |
CHIP CHIP LANGUAGE ARTWORK | MASKS
Tl = LANGUAGE |—= e
DESIGNER ~ | DESIN DESCRIPTION PROCESSOR GENERATOR
\10 Ly K42 3
CHIP
DESIGNER FIG. 2

|

LOGIC DESCRIPTION FREEFORM [DENTIFICATION
PER RULES LOCATION &
_ ORIENTATION .

{4

IMAGE &
BOOK
LIBRARY

FADS

FREEFORM |
DESCRIPTION ~ 10

RULES DESIGN | papyiaL

DESCRIPTION CHIP
F%ﬁﬁ&%@“x%?%ﬁ DESCRIPTION NERGE =22
~ ORIENTATION TOTAL CHIP
20// , DESCRIPTION
GRAPHICAL
LANGUAGE

DESCRIPTION  T~—

i




Sept. 2, 1975 W. F. COLTON ETAL T938,005
PROCESS FOR MAKING LSI CHIPS HAVING BOTH RULES
DRIVEN AND FREE FORM DESIGN
Original Filed Sept. 27, 1973 6 Sheets-Sheet 2

FIG. 3

242

OO ot

-
Vg
VAS

L]

DDDDDDDP24DD
' / MVR
ML oV

/ |-
AL 102

POy | /2021 Lppo
L]
/' BC E P4
104 pn T KT 2

BOI” | 105

) 104

Hpnn N IE?

OO0 oD ooyl

GL\ GR\

O OmO 00 OO OO




Sept. 2, 1975 W. F. COLTON ETAL T938,005
PROCESS FOR MAKING LSI CHIPS HAVING BOTH RULES
DRIVEN AND FREE FORM DESIGN

Original Filed Sept. 27, 1973 6 Sheeis-Sheet 3
32 34 36

IMAGE IMAGE
P/N & E/C | TYPE DESCRIPTION
»
44 \ /38
/ ’ CHIP IMAGE ~ | IMAGE
PAD SPEC GENERATION
/46 50
CIRCUIT DATA | FREEFORM
NO PLACEMENT DATA
MLL b
T w /
INITIAL DEVICE o |
SIZING & DATA e
CHECKING
CIRCUIT DATA r 56
| WITH PLACEMENT 52 /
\ ' [ WIRE
54 ’
CIRCUIT LIST
/ | PLACEMENT  |RULES y
CIRCUITS
167
' DIGIT
| |
WIRE e
ROUTING ™60
40
v/
WIRING RULES

DESCRIPTION




Sept. 2, 1975 W. F. COLTON ETAL T938,005

PROCESS FOR MAKING LSI CHIPS HAVING BOTH RULES
DRIVEN AND FREE FORM DESIGN

Original Filed Sept. 27, 1973 6 Sheets-Sheet 4
44
A\
o | 2 Lt
~ | ) P
N
— < < | = p— —
Clwm|Ylw | o =<
< > = [¥p] — o
Sl |XT|—| < | =
|| F |l u o
P4i| P41 100(200
P36|P36 5
PAD DATA
98
\
FIG. 5e |-

= =1 = | = =

— P w w (2o [am) o (SN

| <o — | = | =

=] o> o | ™ = |l ol wvm

101} 1t fa b |c o

102 1 {d|e|f]o

103 1 [ s|n|i}o
DIGIT DATA

FIG. 5f 34

\
DEFAULT IMAGE COLUMNS = N

IMAGE TYPE




Sept. 2, 1975 W. F. COLTON ETAL T938,005
PROCESS FOR MAKING LSI CHIPS HAVING BOTH RULES
o DRIVEN AND FREE FORM DESIGN
Original Filed Sept. 27, 1973 6 Sheets-Sheet 5

FIG. Sa

e
L~

o= —
= =|l=|»
= | [ QU
= | = |_>Q2<£<U_'<D
— 2= ==lz|=2|3|2|z|C
bl B =) w T e lalo| 1 |o]le ) <<
Slo|ld=le|lis|=s|lmle|lw|w]
CFlSlocolo | ol Dl || W
cvc|lmlolaa|lolo| A | DD D] D
P2t
CIRCUIT DATA
o0
\
FIG.5b |&
[ 3 [ S
[mm)
o
ngzg
ZC’DOO_
= C|=El=
S| 2l=|=<|=
= O | =
=3 o=
S|l m|><| =]
2 140111050} 1
FREEFORM DATA
48
\
o=
L
(==
= | =
| =
FIG. 5S¢ 2| =
b E‘_D)—Q:Q
— it | — |
=\ = — 2'—1
Sl=2 |~ —
Efuﬁ‘:‘_‘,mfcn
=l gl | || =

01| 2 |BOf|-1 |PH
1021 2 {202} 1 |AO1
103 t {ZO01|-101|P36
MASTER LOGIG LIST (MLL)




Sept. 2, 1975 W. F. COLTON ET AL T938,005
PROCESS FOR MAKING LSI CHIPS HAVING BOTH RULES
DRIVEN AND FREE FORM DESIGN

Original Filed Sept. 27, 1973 6 Sheets-Sheet 6
FIG. 6
PREDESIGN - PREDESIGN
RULES BOOKS FREEFORM BOOKS

70/ 72/

STORE BOOKS OF TOPOLOGIGAL
DATA & ELECTRICAL
CHARACTERISTICS OF GIRCUITS
INCLUDING GRAPHICAL DESGRIPTION
OF FREEFORM DESIGNS _\74

GENERATE GRAPHICAL DESCRIPTION
OF IMAGE, RULES CIRCUITS

& WIRING -

MERGE GRAPHICAL DESCRIPTIONS
TO FORM TOTAL DESCRIPTION \
78

\
PRODUCE MASKS N
80

)

PRODUCE LSI
DEVICE

a2



