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Abstract

Due to the high density of integration in current integrated circuit layouts, circuit elements must
be designed to minimize the effect of parasitic elements and thereby minimize the factors which can
degrade circuit performance. Thus, before making a chip, circuit designers should check whether the
extracted netlist is correct, and verify from a simulation whether the circuit performance satisfies
the design specifications. In this paper, we propose a new block disassembly technique which can
extract the geometric parameters of stacked MOSFETs and the distributed RCs of layout blocks.
After applying this to the layout of a folded-cascode CMOS operational amplifier, we verified the
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connectivity and the effect of the components by simulating the extracted netlist with HSPICE.
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typedef struct edge {
int a0; // (a0 al b)i= ¥e A7}
int al; // #% Aol (a0 al b) = (left right y)

int b; // &40 (a0 al b) = (bottom top x)
} Edge;
typedef struct edgelist {

int direction; /R g e

int node_number; // W< #H W3

~ Edge coordinate:— // Web-HE— -
edgelist *next; // CCWel 1x% §i& A4
edgelist *prev; // CWoll A3 HE& AA

EdgeList
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void recursiveCall{ EdgeList *next, EdgeList *prev )
{
if a new branch created in only prev side
savel = findCounterpartEdge( prev->prev );
if savel == next->next
recursiveCall( savel, prev—>prev )
else // T type
recursiveCall( savel, prev->prev )
recursiveCall( next, savel->prev );
else if a new branch created in only next side
save2 = findCounterpartEdge( next->next );
if save? == prev->prev
recursiveCall( next->next, save? );
else /T type
recursiveCall( next->next, save2 );
recursiveCall{ saveZ->next, prev );
else if branches are created in both directions
savel = findCounterpartEdge( prev->prev ); *
save2 = findCounterpartEdge( next->next );
recursiveCall( savel, prev->prev );
recursiveCall( next~>next, save2 );
if the third branch is created
recursiveCall( save2->next, savel->prev )

// L type

// L type
// T type

// + type
}

a3 4. B2 Hd oig s 2=
Fig. 4. Pseudo code for block disassembly.
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Table 1. Elements extracted from layout in
e
Initial Extracted model
# of elements | circuit | lumped | 73
PMOS 7 39
NMOS 15 79
L ~ ml m2 | polysilicon
Distributed RC %1 16 2%
Element 31 1143 63H
Node 6 | M 1771 |
Bo i TN s : Initial circuit A

60
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=
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Fig. 12. Simulation results of the initial circuit and
the extracted circuit.
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Fig. 13. Two stage operational amplifier.
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Table 2. Logic model extraction for Fig. 13.

7] spice 92 )

e Bd 55

vdd 1 0 de 25v

vss 7 0 de -25v

vinp1ll 0 dc Ovaclv

ving 9 0 dc Ov

Cload 14 0 2pF

mi0 1 2 2 1 pw=25ul=16u
mil 3 21 1 pwul=ltu
mi4d 2 3 4 7 nw25uFl6u
mi2 3 3 5 7 nw2ul=l6u
ml5 4 5 6 7 nw=100u I=16u
mli3 55 7 7 nw=25ul=16u
mb 8 2 1 1 pw=300ul=16u
ml 10 9 8 1 p w=300ul=L6u
m2 1211 8 1 p w=300u i=16u
m3 1010 7 7 nw=15u F16a
md 1210 7 7 nw=1500 =16u
m6 13 2 1 1p w=300ul=16u
m8 113 147 n w=500u 1=16u
mi 1312 7 7 n w=30u I=1.6u
md 1412 7 7 n w=H00u l=16u
ml6 15 3 12 7 n w=100u 1=1.6u
Ce 15 13 SoF

Rb 6 7 &

.end

vin- 338 0 Ov

vinr 3B 0 dcOvacly
vdad! 61 0 25v

vss! 57 0 25

[3°] 42 57 &

coad 62 0 2

cc 46 47 5's)

* begin

Ml 43 43 57 57 n L=16u W=24.8u
M2 49 43 42 57 n L=1.6u W=100.0u
M3 44 45 49 57 n L=16u W=24.8u
M4 45 45 43 57 n L=1.6u W=248u
M5 46 45 66 57 n L=16u W=100.0u
M6 61 47 62 57 n L=1.6u W=300.0u
M7 38 38 57 57 n L=1.6u W=150.0u
M 66 38 57 57 n L=1.6a W=150.0u
MD 47 66 57 57 n L=1.6u W=300.0u
MI0 62 66 57 57 n L=1.6u W=500.0u
Ml 38 338 14 61 p L=1.6u W=300.0u
M2 14 33 66 61 p L~1.6u W=300.0u
M3 44 4 61 61 p L=1.6u W=248u
M4 45 4 61 61 p L=1.6u W=24.8u
MI5 14 44 61 61 p L=161 W=300.0u
MI6 47 44 61 61 p L=1.6u W=300.0u
end

v.

2 eRelde AR8z delobrs W14 A
Ast dolele] A4 AEE EUF F2 YuE
s17] slale] elolobye WMelsid Mo FlseA
EYe BEo2 EHL o)F HIo osio]

4 £

Jw

4

e

s

==

=2

-

Ery
)

(929

£3% SDR % 12 % 83

E 3. 7% 139 % % AEHeld A%
Table 3. Extraction and simulation results of
Fig. 13
4 % e it ! logic pis3
DC gain dB 9147 91.27 91.08
F: MHz 2510 25.11 25,11
¢ deg %9 B9 876
InputCMR \% ~25~121|-25~121|-25~1.20
Voffset w -19.90 -2053 -21.10
SR V/us 1350 1486 1282
Power W 24574 24936 24866
Ts 73 92 91 98
OutputSwing V | -25~168|-25~167|-25~160
CMRR(100Hz) dB R.2 R0 919
PSRR+ dB 103.0 1029 1024
PSRR- dB 1030 1029 1024
Rin 2 1e+20 1le+20 2.1e+15
Rou 02 292 286.2 2037
Viout)/V(in) k 381 372 366
Al EHelA AIZE| sec 033 0.30 2268
NMOS 10 10 86
ZAke] A% | PMOS 6 6 44
A 16 16 130
p=9) 4 A4 15 15 931
RC 2dg FE3l7] A% 55 8 da=Es At

=0
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{11 A J. van Genderen and N. P. van der Meijs,
“SPACE: A finite element based capacitance
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