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Abstract

This paper proposes a MOS circuit extractor which extracts a netlist from the hierarchical mask
information, for the verification tools.

To utilize the regularity and the simple representation of the hierarchical circuit, and to reduce
the debug cycle of design, verification, and modification, we propose a hierarchical and incremental
circuit extraction algorithm.

In flat circuit extraction stage, the multiple storage quad tree is used as an internal data
structure.

Incremental circuit extraction using the hierarchical structure is made possible, to reduce the
re-extraction time of the modified circuit.
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Fig. 4. The coupling capacitance between nodes.
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Fig. 6. Resistance calculation of a modified node.

(a) the connection of 2 nodes . area and
perimeter of a new node are 22 square
lambda and 26 lambda, each.
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Hier_Ext (Cell
{
if (Cell has Subcell)
List=Cell= Subcell ;
while (List ! =NULL) {

Subcell=Current__element (List) ;

=

if (Subcell is not extracted before)
Hier__Ext(Subcell) ;
List =Next__element (List) ;
}
Extract (Cell) ;
for (all interaction area) {
Adjust__connect (window) ;
Adjust_parameter (window) ;
H
b/ R/
else
Flat_Ext(Cell) ;
} /* Hier Ext */
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if (Cell has Subcell) {
List=Cell = Subcell ;
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Subcell=Current__element (List) ;
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Fig. 7. (a) The modification of subcell B by adding

mask ml.
(b) The hierarchy of cell A (root cell).
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DS 504 125/1;

LNM; B 246 36,37; B 346 31,149; B 16 6 40,5; B 22 8 37,92; B
20 838,176; B8 12 36,122; B88 34,4; B8 12 32,52; B8 8
32,176; B 36 6 18,5; B 36 8 18,176; B 8 8 30,92; B 34 8 17,92; B
8 826,36; B 12 8 24,22; B 28 6 14,37; B 12 8 14,162; B8 8
16,148; B 18 6 9,149; B 8 12 6,132; B 8 8 4,92; B 8 8 4,92; L ND;
B 14 4 41,146; B 8 8 36,124; B 88 34,4; B 4 24 36,136; B 4 12
34,24; B8 8 32,50; BB 8 32,176; B 4 16 34,12; B 4 22 34,39; B 4
40 32,70; B 8 8 30,92; B 4 12 32,164; B 4 4 32,90; B 4 8 32,172;
B 10 4 29,158; B 4 4 32,158; B 24 4 16,136; B 8 4 24,126; B 4 26
26,147; B 8 8 22,22; B 8 4 20,140; B 4 8 22,138; B 6 4 19,24; B
4 12 18,42; B4 96 18,94; B 4 16 18,30; B 8 8 12,162; B 6 4
9,164; B8 8 6,134; B 4 12 8,152; B 4 10 8,161; B 4 4 8,146; B 10
4 5,146; B8 8 4,92; B 4 40 6,114; B 4 4 6,94; B 4 4 6,136; L NP;
B 86 36,119; B 124 34,24; B 6 4 37,84; B 4 38 38,101; B 12 32
32,70; B 12 4 32,164; B 8 6 32,55; B 6 4 29,24; B 8 8 26,36; B &
8 27,22; B 14 4 23,164; B 4 12 26,38; B 8 4 24,42; B 24 4 14,12

B 414 24,7; B 12 4 18,42; B 6 8 17,162; B 8 8 16,148; B 8

14,152; B 4 6 16,151; B 12 4 8,152; B 6 4 11,128; B 12 4 8,84;

4 48 12,106; B 12 32 6,114; B 8 6 6,129; B4 76 4,48; L NC; B 4

36,122; B 44 34,4; B4 832,52, B4432,176; B4 430,92; B4

26,36; B 8 4 24,22; BB 4 14,162; B 4 4 16,148; B4 8 6,132; B
4 4,92; L NI; B 12 40°32,70; B 12 10 32,53; B 12 40 6,114; B 1
10 6,131; DF;

DS; 505 125/1;

C 504 T 0 0; C 504 T 48 0; DF;

L NM; VDD 0 92; CLK1 96 149; CLK2 96 37; GND_T 0 176; GND_B 0 6;
L ND; IN O 146; OUT 96 146; L NP; S1 24 0; S2 72 03

4
B
8
4
4
2

(b}

CELL SHREG-2S:

fet1 dfet 2 16 GND S1 VDD S1
fet2 efet 2 2 GND CLK1 IN #2
fet3 efet 2 2 GND CLK2 S1 #5

fet4 efet 2 2 GND #2 S1 GND_T
fet5 dfet 2 16 GND #6 VDD #6
fet6 efet 2 2 GND #5 #6 GND_B

fet8 efet 2 GND CLKI1 #6 #8
fet9 efet 2 2 GND CLK2 S2 #11
fetl0 efet 2 2 GND #8 $S2 GND_T
fetll dfet 2 16 GND OUT VDD OUT
fetl2 efet 2 2 GND #11 OUT GND_B
node VDD R 42 C 139

node GND_T R 36 C 102

node GND_B R 70 C 124

node IN R 21 C 23

node OUT R 315 C177

node S1 R 907 C 365

node S2 R 907 C 365

node CLK1 R 200 C 58

node CLK2 R 200 C 67

node #2 R 114 C 47

node #5 R 90 C 62

node #6 R 326 C 198

node #8 R 114 C 47

node #11 R 90 C 62

ccap S1 #2C 9

ccap S2 #8 C 9

2
2
2
fet7 dfet 2 16 GND S2 VDD S§2
2
2

ltey

8. (a) Az AAF 2%k NMOS 4ZE o
A28 32
b CIF ¥
(c) 312 FZ7]o of&] F2 slzx
Fig. 8. (a) 2 stage NMOS shift register in series
connection.
(b} CIF input.
(c¢) Extracted netlist by a circuit extractor.
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