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AC Inductance Matrix / pH
1n:1nc 1p:1pc 2n:2nc 2p:2pc

1n:1nc 7.89 5.41 3.82 3.74
1p:1pc 5.41 7.68 4.03 3.88
2n:2nc 3.82 4.03 7.62 5.39
2p:2pc 3.74 3.88 5.39 7.91
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AC Inductance Matrix / pH 
1n:1nc 1p:1pc 2n:2nc 2p:2pc gnd1:g1c gnd2:gnd2cgndm:gndmc

1n:1nc 8.16 5.54 3.72 3.29 5.63 2.93 4.43
1p:1pc 5.54 8.09 4.40 3.75 4.47 3.29 5.51
2n:2nc 3.72 4.40 8.08 5.53 3.28 4.45 5.53
2p:2pc 3.29 3.75 5.53 8.14 2.94 5.62 4.44
gnd1:g1c 5.63 4.47 3.28 2.94 8.30 2.65 3.77
gnd2:gnd2c 2.93 3.29 4.45 5.62 2.65 8.27 3.77
gndm:gndmc 4.43 5.51 5.53 4.44 3.77 3.77 8.13
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ELECTRICAL
SYSTEM

SIMULATION

Q2D Q3D 8.1
HFSS 11.1

High Frequency
Structure Simulator

AnsoftLinks4.1

Parasitics Extraction
(RLCG)

3D Parasitics
Extraction (RLCG)

Optimetrics FWS

Time Domain Analysis Frequency Domain Analysis

optimization capability
parametric analysis

(material/3Ddim)

HSPICE - PSPICE - SPECTRE

3D Full Wave
FD EM Modeler

Scattering Parameter

Cadence Virtuoso
Ansoft Integration

HSIM
Cadence AMS

Spectre, Spectre RF

Scattering Parameter

NEXXIM

HSPICE - PSPICE – SPECTRE 

2D Parasitics
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Testcase PEEC Return Limited (RL) Delta PEEC vrs RL (%)
Ls_avg/nH Lloop_avg/nH Ls_avg/nH Lloop_avg/nH Ls_avg/nH Lloop_avg/nH

A 1.39E-02 4.32E-02 1.26E-02 3.86E-02 9.7 11.8
B 1.38E-01 4.33E-01 1.24E-01 3.79E-01 11.2 14.1
C 1.38E+00 4.30E+00 1.24E+00 3.79E+00 11.2 13.4
D 6.76E+00 2.12E+01 6.19E+00 1.89E+01 9.2 12.1

Testcase Return Limited (RL) Q3D Delta RL vrs Q3D (%)
Ls_avg/nH Lloop_avg/nH Ls_avg/nH Lloop_avg/nH Ls_avg/nH Lloop_avg/nH

A 1.26E-02 3.86E-02 1.60E-02 4.48E-02 -21.1 -13.7
B 1.24E-01 3.79E-01 1.44E-01 4.44E-01 -13.9 -14.4
C 1.24E+00 3.79E+00 1.30E+00 4.32E+00 -4.6 -12.1
D 6.19E+00 1.89E+01 6.12E+00 2.09E+01 1.1 -9.5

Testcase PEEC Q3D Delta PEEC vrs Q3D (%)
Ls_avg/nH Lloop_avg/nH Ls_avg/nH Lloop_avg/nH Ls_avg/nH Lloop_avg/nH

A 1.39E-02 4.32E-02 1.60E-02 4.48E-02 -13.4 -3.5
B 1.38E-01 4.33E-01 1.44E-01 4.44E-01 -4.2 -2.4
C 1.38E+00 4.30E+00 1.30E+00 4.32E+00 6.1 -0.3
D 6.76E+00 2.12E+01 6.12E+00 2.09E+01 10.4 1.4
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RC RLC Return Limited (RL) RLC PEEC 
# filesize filesize Lxx Lxy filesize Lxx Lxy

A 2856 2339 2 1 2573 2 1
B 2859 2340 2 1 2808 2 1
C 3275 3059 4 10 3977 5 13
D 3988 4781 9 45 6693 13 63
E 5420 10312 19 190 15468 29 285
F 9797 43625 49 1225 69800 78 1960
G 16984 156357 99 4950 265807 168 8415
H 32626 623196 199 19900 1121753 358 35820
J 79084 2552562 499 59700 4849868 948 113430
K 156449 2615832 999 79800 5100872 1948 155610

netlength normalized Increased simtime (%) compared to RC for 
to designsize 1 selected net 2 selected nets

0.1 495 724
0.2 1080 1630
0.5 2285 3240
0.8 3150 4280
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RLC RLC extraction (A) RC RC extraction (B) RLCvRC
cc limit filesize delta tsim delta cc limit filesize delta pct tsim delta filesize tsim 

0 233123 100% 54.3 100% 0 182212 100% 6.9 100% 128% 786%
1 67380 29% 30.9 57% 1 18645 10% 2.5 36% 361% 1232%

10 60460 26% 21.2 39% 10 18645 10% 2.5 36% 324% 844%
50 33875 15% 15.9 29% 50 10237 6% 3.0 44% 331% 522%
60 22795 10% 15.0 28% 60 10188 6% 2.6 37% 224% 583%
70 16618 7% 12.3 23% 70 10188 6% 2.6 37% 163% 477%
80 13316 6% 8.7 16% 80 10188 6% 2.6 37% 131% 337%

100 11844 5% 3.3 6% 100 10188 6% 2.5 37% 116% 129%

Lxy RLC (RC no coupling limits) (C) Lxy RLC (RC coupling limits 1%) (D) RLC(C) vrs  RLC(D)
cc limit filesize delta tsim delta cc limit filesize delta tsim delta filesize tsim 

0 233123 100% 54.3 100% 0 67440 100% 30.1 100% 346% 181%
10 233123 100% 54.3 100% 10 67440 100% 30.1 100% 346% 181%
50 208075 89% 44.9 83% 50 42392 63% 31.3 104% 491% 143%
60 197044 85% 45.3 83% 60 31361 47% 29.3 97% 628% 155%
70 190867 82% 32.5 60% 70 25184 37% 24.3 81% 758% 134%
80 187565 80% 27.9 51% 80 21882 32% 21.3 71% 857% 131%

100 186093 80% 9.4 17% 100 20410 30% 4.0 13% 912% 234%
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# RC spf RC to T1 % RLC spf RLC to T1 % RC 2 RLC %
T1 3510 0 4268 0 18
T2 5508 57 7020 64 22
T3 5648 61 7158 68 21
T5 5904 68 7422 74 20
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