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Preface

This memo is one of six containing the text of the Ph.D. dissertation Analysis of Performance

and Convergence Issues for Circuit Simulation. The dissertation itself is available as UCB/ERL

Memorandum M89/42. The other appendices are available as:

Memo number

UCB/ERL M89/43
UCB/ERL M89/44
UCB/ERL M89/45
UCB/ERL M89/46

Title

The Front End to Simulator Interface
The SPICE3 Implementation Guide
Adding Devices to SPICE3

' SPICE3 Version 3C1 Users Guide

This memo was originally Appendix G of the dissertation and provides details of the results of

running SPICE3 on the set of benchmark circuits collected to evaluate the performance of SPICE3 in

comparison with other simulators. These results correcpond to SPICE3, version 3C1 and SPICE2, ver-

sion 2G.6 as indicated in each section.
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CHAPTER 1

Benchmark Circuits

An extensive set of benchmark circuits has been collected to evaluate SPICE3. These circuits
come from a variety of sources, ranging from simple test circuits designed to exercise a single charac-
teristic to large industrial circuits used for performance comparisons. Included are numerous circuits
that have been sent to Berkeley over the years as demonstrations of particular SPICE problems. List-
ings of the circuits are not included here, but may be obtained in machine readable form from The
University of California at Berkeley, Department of Electrical Engineering and Computer Science,
Industrial Liaison Program, software office.

1.1. Naming Conventions

The names of the circuits are formed from the descriptions and thus provide some importani
information themselves without having to consult the circuit itself or this chapter for details. Each

name is make up of four or five components in the form:
{Device type} {Device count} {Circuit type} [Distinguishing number] { Analysis type}
‘Where the components are as described below.
Device type
Device type is a single letter,

N for an NMOS circuit

C for a CMOS circuit

Q for a bipolar circuit

H for a mixed MOS/bipolar circuit
T for a transmission line circuit

O for all other circuits

Device count

Device count is the number of devices of the type given by the device type that are contained



in the circuit.
Circuit type
Circuit type is a single letter that distinguishes between digital and analog circuits.

A for an analog circuit
D for a digital circuit
M for a mixed analog and digital circuit

Circuits which are actually digital circuits, but which were designed to test the analog charac-
teristics of the circuit are classed as analog.

Distinguishing number
The distinguishing number is an optional small integer used to distinguish between circuits
whose names would otherwise be identical.

Analysis type
The analysis type is one or more of:

O for an operating point analysis
T for a transient analysis

A for an ac analysis

D for a dc transfer curve analysis
P for a pole-zero analysis

1.2, Circuit Summary
The following table contains a brief description of the circuits used. Note that circuits with an

asterisk (*) to the right of their description are circuits obtained from industry sites which contain

proprietary data and will not be included in the machine readable set of benchmarks released by

Berkeley.

#of # of # of # of # of # of # of # of
Name Nodes Equations BJTs Diodes JFETs MOSFETs MESFETs Other
Q180Do 262 451 180 108 0 0 0 158
Q180D20 262 451 180 108 0 0 0 158
Q2At 7 13 2 0 0 0 0 8
09Aa 6 7 0 0 0 0 0 7
01024A0 2 2 0 0 0 0 0 1024
N48Dt 31 36 0 0 0 43 0 5



# of #of  #of #of  #of # of # of # of

Name Nodes Equations BJTs Diodes JFETs MOSFETs MESFETs Other
N5At 7 10 0 0 0 5 0 6
N5A2t 7 10 0 0 0 5 0 6
O10At 7 . 10 0 0 0 0 0 10
Q6A0 11 13 6 0 0 0 0 7
Q6A20 11 13 6 0 0 0 0 7
QdAo0 11 15 4 0 0 0 0 13
N1Aot 5 9 0 0 0 1 0 4
N1A2ot 5 9 0 0 0 1 0 4
N1A3ot 5 9 0 0 0 1 0 4
O8At 5 8 0 2 0 0 0 6
QlAdo 7 10 1 0 0 0 0 6
Q1A2t 6 9 1 0 0 0 0 6
Q5Ad 10 12 5 0 0 0 0 17
C25A0 20 24 0 0 0 25 0 9
C27A0 28 34 0 0 0 27 0 19
ClAo 11 14 0 0 0 7 0 7
C4Dto 5 7 0 0 0 4 0 2
C22Dt 16 68 0 0 0 22 0 17
C22D2o 16 68 0 0 0 22 0 17
T2At 6 15 0 0 0 0 0 6
Q7A0 14 15 7 0 0 0 0 12
N116Dt 66 75 0 116 0 116 0 82
N2Dod 4 6 0 0 0 2 0 2
Q4At 10 17 4 0 0 - 0 0 8
Q8Atd 18 39 8 2 0 0 0 15
Q4Alt 9 20 4 0 0 0 0 10
C4aD1to 6 9 0 0 0 4 0 4
Q4a2t 8 11 4 0 0 0 0 6
Q10At 60 148 10 20 0 0 0 129
O3At 3 5 0 0 0 0 0 3
N10Dto 9 12 0 0 0 10 0 3
N10D2to 9 12 0 0 0 10 0 3
N10Ato 9 12 0 0 0 10 0 3
N1A4d 4 6 0 0 0 1 0 4
Q7Aat 16 19 7 0 10 0 0 9
Q3At 10 24 3 0 0 0 0 17
O15ata 5 9 0 0 0 0 0 15
Qllad 23 51 11 4 0 0 0 20
O5At 4 6 0 0 0 0 1 5
N27Aaod 21 25 0 0 0 27 0 6
N27A2t 21 25 0 0 0 27 0 6
N27A30 21 25 0 0 0 27 0 6
N27A40 21 25 0 0 0 27 0 6
N27A50 21 25 0 0 0 27 0 6
N27A6aod 21 25 0 0 0 27 0 6
NI12At 10 14 0 0 0 12 0 4
N8Ao 14 23 0 0 0 8 0 18
N2Ao 7 15 0 0 0 2 -0 16
O6At 4 7 0 0 0 0 0 6
N1ASd 5 8 0 0 0 1 0 6
N6At 10 15 0 0 0 6 0 10



# of # of #of #of # of # of # of # of

Name Nodes Equations BJTs Diodes JFETs MOSFETs MESFETs Other
Ql1Atad 19 33 11 0 0 0 0 15
Q5A0 7 8 5 0 0 0 0 6
Q2D 7 13 2 0 0 0 0 6
O66At 44 85 0 3 0 0 0 63
N2Dtdo 5 8 0 0 0 2 0 3
Q8Dtd 27 57 8 11 0 0 0 16
Q4A3t 9 19 4 0 0 0 0 11
Q50At 73 148 50 0 0 0 0 115
O5A1t 4 5 0 0 0 0 0 5
C38Da 30 36 0 0 0 38 0 8
C38D2a 30 36 0 0 0 38 0 8
O6A1t 3 5 0 0 0 0 0 6
0O3Ap 3 3 0 0 0 0 0 3
O7Ap 5 6 0 0 0 0 0 7
T1Atad 3 7 0 0 0 0 0 3
T2Alt 4 13 0 0 0 0 0 5
T1Alt 3 7 0 0 0 0 0 2
t1A2¢ 2 6 0 0 0 0 0 2
T3At 5 18 0 0 0 0 0 6
T3A2t 5 18 0 0 0 0 0 6
Q5SDtd 14 29 5 3 0 0 0 8
Q5D1d 14 29 5 3 0 0 0 8
Q7Dtd 16 34 7 2 0 0 0 9
Q6Dd 15 31 6 2 -0 0 0 10
Q5D2id 14 29 5 3 0 0 0 8
Q4A5ta 15 55 4 0 0 0 0 27
Q15atad 26 4 15 0 0 0 0 24
Q22Atad 36 62 22 0 0 0 0 31
Q22A2tad 36 62 22 0 0 0 0 31
QllAta 24 38 11 0 0 0 0 21
Ql1lAo0 23 25 11 0 0 0 0 20
Q22A3tad 27 52 22 0 0 0 0 18
Q22A4tad 28 98 22 0 0 0 0 19
Q22AStad 27 52 22 0 0 0 0 18
O3A1t 3 5 0 0 0 0 0 3
N9At 15 23 0 0 0 9 0 10
038Aa 20 29 0 0 0 0 0 38
C18At 17 55 0 0 0 18 0 10
Cl18Alt 17 55 0 0 0 18 0 10
Q18A2t 17 141 0 0 0 18 0 10
N4Ada 8 12 0 0 0 4 0 5
Cl14Dt 11 14 0 0 0 14 0 10
N804Dt 396 403 0 333 0 804 0 60
T1At 3 8 0 0 0 0 0 2
C19Mt 18 66 0 0 0 19 0 14
C68Dt 39 179 0 0 0 68 0 9
C9A0 22 38 0 0 0 9 0 18
C82Dt 20 23 0 0 0 32 0 19
C2At 4 10 0 0 0 2 0 2
C37Dt 37 59 0 0 0 37 0 24
N27At 21 25 0 0 0 27 0 6



# of # of # of # of # of # of # of # of

Name Nodes Equations BJTs Diodes JFETs MOSFETs MESFETs Other
N698Dt 385 391 0 0 0 698 0 390
Q6At 12 18 6 0 0 0 0 10
C7Aud 9 27 0 0 0 7 0 6
C52Aa 56 76 0 0 0 52 0 38
Q340t 636 2024 340 1 0 0 0 1306
C54Dt 197 204 0 54 0 54 0 317
N1190Mt 664 688 0 0 0 1190 0 201
C31Dt 25 90 0 0 0 31 0 3
Q2A1t 7 17 2 0 0 0 0 11
C119At 74 77 0 105 0 119 0 163
CéDt 7 10 0 0 0 6 0 6
Q2A2t 7 9 2 0 0 0 0 8
Q6Alt 8 9 6 0 0 0 0 10
Q4A4ta 15 55 4 0 0 0 0 27
OdAo0 4 7 0 0 0 0 0 4
H44Aa 54 167 18 0 0 26 0 36
Q10A0 18 53 10 0 0 0 0 17
CT™mt 65 81 0 0 0 77 0 51
Q4Af 9 13 4 0 0 0 0 7
N2Aa 8 16 0 0 0 2 0 11
N1Ad 4 9 0 0 0 1 0 3
O5A2t 4 5 0 0 0 0 0 5
O2At 2 2 0 0 . 0 0 0 2
02A2t 2 2 0 0 0 0 0 2
C205At 123 127 0 0 0 205 0 7
T2A2t 7 18 0 0 0 0 0 11
C26At 37 79 0 80 0 26 0 77
N1At 3 5 0 0 0 1 0 2
C37At 32 38 0 0 0 37 . 0 36
N3At 7 17 0 0 0 3 0 4
C6D1t 8 10 0 0 0 6 0 7
Q86Aa 96 357 86 0 0 0 0 46
C640Dt 334 342 0 0 0 640 0 490
C1060Mt 420 429 0 0 0 1060 0 156
Ql4A0 17 63 14 0 0 0 0 11
C28Dt 19 23 0 0 0 28 0 19
C23Dt 18 67 0 0 0 23 0 3
020At 11 18 0 0 0 0 0 18
Mt 181 160 0 344 0 277 0 55
C277TM2t 151 160 0 344 0 277 0 55
C42Dt 20 107 0 0 0 42 0 20
C7Ad 11 31 0 0 0 7 0 7
C14D1t 14 48 0 0 0 14 0 13
QB84At 478 1014 84 144 0 0 0 801
Q50A1t 73 148 50 0 0 0 0 115
020A1t 9 16 0 4 0 0 0 16



1.3. Raw Results

The following sections present tables providing the results of running SPICE3, SPICE2, and an
industrial simulator on the benchmark set with various combinations of compilers and bypass options.
Each section consists of several tables simply due to page width limitations; They are best considered
a single table. Entries marked with a ‘‘-”’ indicate that that number is unavailable because the

corresponding run could not be completed. All times given are in seconds unless otherwise indicated

and were measured on a VAX 8650 running Ultrix 3.0.



1.3.1. SPICE3 with bypass

Figure 1.1
SPICE3 with bypass, part 1
Circuit Circuit Total Total Total CPU per
number name CPU time iterations iteration (msec)

1 Q180Do 10.45 53 197.17
2 Q180D20o 10.53 53 198.68
) Q2At 3.02 800 3.77
4 09Aa 0.07 3 23.33
5 01024A0 0.09 3 30.00
6 N48Dt 153.33 2586 59.29
7 NS5At 1.71 205 8.34
8 N5A2t 1.68 195 8.62
9 O10At 1.03 456 226
10 Q6A0 0.07 13 5.38

11 Q6A20 - - -
12 Q4Ao0 0.07 7 10.00
13 NlAot 0.37 124 298
14 N1A2ot 0.32 124 2.58
15 N1A3ot 0.32 124 2.58
16 O8At 0.50 166 3.01
17 Q1lAdo 0.14 66 2.12
18 QlA2t 0.55 193 2.85
19 Q5Atd 236 424 5.57
20 C25A0 2.60 155 16.77
21 C27A0 2.80 - 141 19.86
22 . ClAo 0.89 138 6.45
23 C4Dto 3.05 498 6.12
24 C22Dt 9.70 226 4292
25 -C22D2o 0.54 14 38.57
26 T2At 044 125 3.52
27 Q7A0 0.09 13 6.92
28 N116Dt 146.56 1328 110.36
29 N2Dod 0.56 216 2.59
30 Q4At 0.99 168 5.89
31 Q8Aud 7.42 600 12.37
32 Q4Alt 1.80 262 6.87
33 C4D1to 1.75 259 6.76
34 Q4a2t 0.70 123 5.69
35 QI10At 10.76 201 53.53
36 O3At 0.20 127 1.57
37 N10Dto 4.30 282 15.25
38 N10D2to 4,03 273 14.76
39 N10Ato 3.96 273 14.51
40 N1Ad4d 0.09 59 1.53
41 Q7Aat 5.04 340 14.82
42 Q3At 1.20 142 8.45
43 O15ata 0.87 154 5.65
44 Qllatd 8.31 507 16.39
45 O5At 0.36 151 2.38
46 N27Aaod 1.76 317 24.48



Figure 1.1

SPICE3 with bypass, part 1

Circuit Circuit Total Total Total CPU per
number name CPU time iterations iteration (msec)
47 N27A2t 20.94 527 39.73
48 N27A30 3.03 147 20.61
49 N27A40 325 147 22.11
50 N27A50 21.34 500 42.68
51 N27A6a0d 5.52 275 20.07
52 N12At 2.79 240 11.63
53 N8Ao 0.17 8 21.25
54 N2Ao 0.03 9 333
55 O6At 0.26 127 2.05
56 N1ASd 0.09 41 2.20
57 N6At 3.81 427 8.92
58 Ql1Atad 10.59 667 15.88
59 Q5Ao0 0.03 15 2.00
60 Q2Dud 1.81 538 3.36

61 O66ALt - - -

62 N2Dtdo 1.36 405 3.36
63 *Q8Dtd 10.55 614 17.18
64 Q4A3t 229 341 6.72
65 Q50At 144.75 2208 65.56
66 O5Alt 0.23 151 1.52
67 C38Da 991 453 21.88
68 C38D2a 4.57 167 27.37
69 O6ALt 0.24 127 1.89
70 03Ap 0.02 6 3.33
71 O7Ap 0.04 6 6.67
72 T1Atad 0.73 219 333
73 - T2A1t 147 503 292
74 T1Alt 0.49 324 1.51
75 t1A2t 0.26 204 127
76 T3At 142 122 11.64
77 T3A2t 142 122 11.64
78 QSDud 6.24 733 8.51
79 Q5D1ud 6.09 762 7.99
80 Q7Dud 7.45 743 10.03
81 QéDtd 6.86 743 9.23
82 Q5D2d 6.27 745 8.42
83 Q4ASta 45.48 1630 27.90
84 Q15atad 10.62 412 25.78
85 Q22Atad 16.60 430 38.60
86 Q22A2tad 15.21 431 35.29
87 QllAta 5.11 202 25.30
88 QllAo 0.10 8 12.50
89 Q22A3tad 13.61 439 27.83
90 Q22A4tad 14.73 351 41.97
91 Q22AS5tad 13.61 429 31.72
92 O3A1t 0.14 117 1.20
93 NOAt 184.59 12798 14.42
94 038Aa 0.38 3 126.67
95 C18At 12.26 492 24.92



Figure 1.1
SPICE3 with bypass, part 1

Circuit Circuit Total Total Total CPU per
number name CPU time  iterations  iteration (msec)
96 C18A1t © 939 517 18.16
97 Q18A2t 1026 549 18.69
98 N4Ada 0.86 41 20.98

99 Cl14Dt - - -

100 N804Dt - - -

101 T1At 0.20 141 1.42
102 Clomt 36.72 846 43.40
103 C68Dt 623.20 4501 138.46
104 C940 0.21 9 2333
105 C82Dt - - -

106 C2At 1.03 155 6.65
107 C37Dt 81.17 1176 69.02
108 N27At 11.00 281 39.15
109 N698Dt 1837.14 3446 533.12
110 Q6AL 416.57 58500 7.12
111 C7Ad 3.75 250 15.00
112 C52Aa 89.99 927 97.08
113 Q340t 2820.81 2300 1226.44
114 C54Dt 98.71 867 113.85
115 N1190Mt - - -

116 C31Dt 95.96 1292 74.27
117 Q2Alt 1941 4620 420
118 C119At - - -

119 CéDt 3.67 254 14.45
120 Q2A2t 8.20 2401 3.42
121  -Q6Alt 14.07 1743 8.07
122 Q4Adua - - -

123 0O4A0 0.02 3 6.67
124 H44Aa - - -

125 Q10A0 0.24 12 20.00
126 CTimt - - -

127 Q4Af 0.03 9 333
128 N2Aa 036 6 60.00
129 N1Ad 028 111 252
130 O5A2t 0.16 129 124
131 O2At 0.15 231 0.65
132 02A2t 0.06 118 0.51
133 C205At 993.12 6940 143.10
134 T2A2t 0.56 125 448
135 C26At 14.46 257 56.26
136 N1At 0.25 117 2.14
137 C37At 112.94 1254 90.06
138 N3At 3.82 595 6.42
139 CéD1t 1.40 248 5.65
140 Q86Aa 10.36 9 1151.11
141 C640Dt 1839.28 1611 1141.70
142 C1060Mt 735.25 788 933.06
143 Ql4Ao 032 14 22.86

144 C28Dt 60.68 1779 34.11



Figure 1.1

SPICE3 with bypass, part 1

Circuit Circuit Total Total Total CPU per
number name CPU time iterations  iteration (msec)
145 C23Dt . 12.26 472 25.97
146 020At 0.67 227 2.95
147 C277Mt 670.45 2784 240.82
148 C277TM2t 2543 88 288.98
149 C42Dt 211.26 3268 64.65
150 C7Ad 2.58 250 10.32
151 Cl4D1t 4590 1661 27.63
152 Q84At 132541 3575 370.74
153 Q50A1t 144.98 2208 65.66
154 020A1t 421 939 448
144 total 13431.35 158489
average 93.27 1100 84.75



Figure 1.2
SPICE3 with bypass, part 2

Circuit Circuit Transient  Transient Transient CPU
number name CPU time  iterations  per iteration (msec)
1 Q180Do - - -
2 Q180D2o - - -
3 Q2At 3.00 790 3.80
4 09Aa - - -
5 01024A0 - - -
6 N48Dt 152.55 2568 59.40
7 N5At 1.55 179 8.66
8 N5A2t 1.53 169 9.05
9 O10At 1.03 453 227
10 Q6Ao0 - - -
11 Q6A20 - - -
12 Q4Ao0 - - -
13 N1lAot 0.35 118 2,97
14 N1A2ot 030 118 2.54
15 N1A3ot 0.29 118 2.46
16 O8At 0.50 166 3.01
17 QlAdo - - -
18 Q1A2¢ 0.54 184 2.93
19 Q5Aud 141 195 7.23
20 C25A0 - - -
21 C27A0 - - -
22 ClAo - - -
23 C4Dto 2.92 468 6.24
24 C22Dt 9.15 211 43.36
25 C22D2o - - -
26 T2At 0.40 122 3.28
27 Q7A0 - - -
28 N116Dt 144.05 1294 111.32
29 N2Dod - - -
30 Q4At 0.96 160 6.00
31 Q8Atd 5.03 379 13.27
32 Q4Alt 1.72 254 6.77
33 C4D1to 1.62 237 6.84
34 Q4a2t 0.67 114 5.88
35 Q10At 10.07 189 53.28
36 03At 0.19 124 1.53
37 N10Dto 3.88 248 15.65
38 N10D2to 3.56 239 14.90
39 N10Ato 3.50 239 14.64
40 N1A4d - - -
41 Q7Aat 329 258 12,75
42 Q3At 1.09 124 8.79
43 O15ata 0.41 148 2.77
44 Qliatd 5.01 278 18.02
45 O5At 034 147 2.31
46 N27Aaod - - -
47 N27A2t 16.88 381 4430

48 N27A30 - - -



Figure 1.2
SPICE3 with bypass, part 2

Circuit Circuit Transient Transient Transient CPU
number name . CPU time  iterations  per iteration (msec)

49 N27A40 - - -

50 N27A50 19.67 429 45.85
51 N27A6a0d - - -

52 N12At 2.62 220 1191
53 N8Ao - - -

54 N2Ao - - -

55 O6At 0.25 124 2.02
56 N1AS5d - - -

57 N6At 3.77 424 8.89
58 Ql1Atad 6.41 440 14.57
59 Q5A0 - - -

60 Q2Dtd 115 315 3.65
61 O66AL - - -

62 N2Dtdo 0.60 156 3.85
63 Q8Dtd 6.60 339 19.47
64 Q4A3t 225 333 6.76
65 Q50At 142.93 2167 65.96
66 O5Alt 0.22 148 1.49
67 C38Da - - -

68 C38D2a - - -

69 O6A1t 0.23 124 1.85
70 O3Ap - - -

71 O7Ap - - -

72 T1Atad 023 132 1.74
73 T2Alt 1.46 500 292
74 TI1Alt 0.49 324 1.51
75 t1A2t 025 204 1.23
76 T3At 041 116 3.53
77 T3A2t 045 116 3.88
78 Q5Dtd 4.09 434 9.42
79 Q5Diwd 4.04 457 8.84
80 Q7Dtd 492 454 10.84
81 QéDtd 442 438 10.09
82 Q5D2td 443 504 8.79
83 Q4ASta 42.15 1620 26.02
84 Q15atad 3.86 173 22.31
85 Q22Atad 6.50 185 35.14
86 Q22A2tad 5.94 188 31.60
87, QllAtwa 332 186 17.85
88 QllAo - - -

89 Q22A3tad 751 250 30.04
90 Q22A4tad 948 235 40.34
91 Q22A5tad 543 187 29.04
92 O3Alt 0.13 114 1.14
93 N9At 184.37 12783 14.42
94 038Aa - - -

95 C18At 11.84 474 24.98
96 C18A1t 8.68 464 18.71
97 Q18A2t 9.50 496 19.15



Figure 1.2
. SPICE3 with bypass, part 2
Circuit Circuit Transient Transient Transient CPU
number name CPU time iterations  per iteration (msec)

98 N4Ada - - -

99 C14Dt - - -
100 N804Dt - - -
101 T1At 0.20 138 145
102 C19Mt 36.35 838 43.38
103 C68Dt 621.49 4493 138.32
104 C9A0 - - -
105 C82Dt - - -
106 C2At 0.99 147 6.73
107 C37Dt 80.58 1166 69.11
108 N27At 10.42 264 39.47
109 N698Dt 1822.58 3409 534.64
110 Q6At 416.52 58489 7.12
111 C7Ad 2.69 160 16.81
112 C52Aa - - -
113 Q340t 2647.79 2168 1221.31
114 C54Dt 97.03 862 112.56
115 N1190Mt - - -
116 C31Dt 92.49 1233 75.01
117 Q2A1t 19.39 4620 4.20
118 C119At - - -
119 C6Dt 3.59 247 14.53
120 Q2A2t 8.17 2393 341
121 Q6ALt 14.03 1734 8.09
122 Q4A4ta - - -
123 O4Ao0 - - -
124 H44Aa - - -
125 Q10Ao0 - - -
126 CTMt - - -
127 Q4Af - - -
128 N2Aa - - -
129 N1Ad - - -
130 05A2t 0.16 126 1.27
131 02At 0.14 228 0.61
132 02A2t 0.05 114 0.44
133 C205At 991.19 6926 143.11
134 T2A2t 0.54 122 4.43
135 C26At 13.57 240 56.54
136 N1At 0.24 114 2.11
137 C37At 112.02 1242 90.19
138 N3At 3.75 585 6.41
139 C6D1t 1.31 228 5.75
140 Q86Aa - - -
141 C640Dt 1819.28 1599 1137.76
142 C1060Mt 684.03 713 959.37
143 Ql4A0 - - -
144 C28Dt 60.37 1764 34.22
145 C23Dt 12.09 465 26.00
146 020At 0.67 227 2.95

13
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Figure 1.2
SPICE3 with bypass, part 2
Circuit Circuit Transient  Transient Transient CPU
oumber  name CPU time iterations  per iteration (msec)
147 C27TMt 669.78 2784 240.58
148 C277TM2t 24.80 88 281.82
149 C42Dt 114.75 1242 92.39
150 CIAd - - -
151 Cl4D1t 45.85 1661 27.60
152 Q84At 1308.16 3543 369.22
153 Q50A1t 143.15 2167 66.06
154 020A1t 4.19 936 4.48
105 total 1277279 146400
average 121.65 1394 87.25



Figure 1.3
SPICE3 with bypass, part 3
Circuit Circuit Total Total Total LU Total
number name load time reorder time decomposition time  solve time
1 Q180Do 4.34 2.06 2.10 1.22
2 Q180D20 447 2.15 2.02 1.16
3 Q2At 1.76 0.01 030 0.24
4 09Aa 0.00 0.00 0.00 0.00
5 01024A0 0.01 0.00 0.00 0.00
6 N438Dt 134.22 0.06 4.67 2.80
7 N5At 1.12 0.00 0.08 0.07
8 N5A2t 1.15 - 0.00 0.06 0.06
9 0O10At 0.38 0.00 0.08 0.06
10 Q6Ao0 0.04 0.00 0.01 0.00
11 Q6A20 - - - -
12 Q4Ao0 0.00 0.01 0.01 0.00
13 NlAot 0.12 0.01 0.01 0.01
14 N1A2ot 0.12 0.00 0.03 0.02
15 N1A3ot 0.14 0.00 0.01 0.02
16 O8At 020 0.00 0.04 0.04
17 QlAdo 0.06 0.00 0.02 0.02
18 Ql1A2t 0.28 0.00 0.03 0.02
19 Q5Aud 1.27 0.02 020 - 0.08
20 C25A0 1.90 0.05 0.34 0.18
21 C27A0 2.19 0.05 0.20 0.23
22 C7A0 0.74 0.01 0.08 0.02
23 - C4bto 217 0.01 0.09 0.08
24 C22Dt 6.59 0.10 0.88 0.44
25 C22D2o 0.29 0.08 0.06 0.01
26 T2At 0.03 0.02 0.10 0.02
27 Q7Ao0 0.05 0.01 0.01 0.00
28 N116Dt 101.34 0.23 6.40 4.61
29 N2Dod 0.37 0.00 0.00 0.00
30 Q4At 0.55 0.01 0.09 0.03
31 ‘Q8Aud 343 0.06 1.19 - 0.66
32 Q4Alt 0.89 0.01 0.16 0.11
33 C4D1to 1.18 0.01 0.03 0.07
34 Q4da2t 0.37 0.00 0.01 0.06
35 Q10At 3.83 0.41 224 1.25
36 O3At 0.03 0.00 0.01 0.06
37 N10Dto 337 0.00. 0.08 0.09
38 N10D2to 3.15 0.02 0.09 0.09
39 N10Ato 3.09 0.01 0.06 0.12
40 N1A4d 0.04 0.00 0.00 0.00
41 Q7Aat . 2.75 0.04 0.23 0.19
42 Q3At 0.46 0.03 0.18 0.10
43 O15ata 0.11- 0.01 0.06 0.03
44 Qllad 413 0.07 1.02 0.64
45 O5At 0.18 0.00 0.01 0.03
46 N27Aaod 5.55 0.04 0.33 0.23
47 N27A2t 17.18 0.03 0.71 0.60
48 N27A30 2.61 0.05 0.17 0.12
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Figure 1.3
SPICE3 with bypass, part 3

Circuit Circuit Total Total Total LU Total

number  name load time  reorder ime  decomposition time  solve time
49 N27A40 2.72 0.02 0.22 0.18
50 N27AS50 1745 0.03 0.64 0.52
51 N27A6aod 3.44 0.03 0.23 0.17
52 NI2At 1.82 0.01 0.06 0.05
53 N8Ao 0.11 0.02 0.00 0.00
54 N2Ao 0.00 0.02 0.00 0.01
55 O6At 0.10 0.00 0.00 0.01
56 N1ASd 0.05 0.00 -0.01 0.01
57 N6At 2.59 0.02 0.06 0.21
58 Ql1Atad 5.30 0.07 0.86 0.47
59 Q5A0 0.03 0.00 0.00 0.00
60 Q2Dtd 0.80 0.02 0.14 0.11
61 O66At - - - -
62 N2Dtdo 0.81 0.00 0.01 0.02
63 Q8Dtd 5.33 0.08 1.37 0.80
64 Q4A3t 1.22 0.02 0.24 0.15
65 Q50At 83.84 0.37 20.78 11.89
66 O5A1t 0.03 0.01 0.00 0.02°
67 C38Da 7.87 0.08 1.12 0.70
68 C38D2a 3.34 0.20 0.58 0.33
69 O6A1t 0.09 0.00 0.00 0.00
70 03Ap 0.00 0.00 0.00 0.00
71 * O7Ap 0.00 0.00 0.00 0.00
72 T1Atad 0.03 0.02 0.04 0.01
73 T2A1t 0.20 0.01 0.13 0.22
74 T1Alt 0.08 0.00 0.03 0.01
75 t1A2t 0.06 0.00 0.01 0.01
76 T3At 0.05 0.01 0.06 0.02
77 T3A2t 0.06 0.02 0.10 0.04
78 Q5Dtd 3.12 0.04 0.90 0.58
79 Q5D1ud 3.07 0.02 0.77 0.56
80 Q7Dud 3.73 0.06 1.00 0.78
81 Q6Dtd 3.40 0.04 0.83 0.85
82 Q5D2id 3.14 0.04 0.75 0.56
83 Q4ASta 9.10 0.40 22.06 5.89
84 Q15atad 3.77 0.11 1.14 0.65
85 Q22Atad 7.17 0.21 1.57 0.85
86 Q22A2tad 5.79 0.17 1.56 1.06
87 Ql1Ata 1.87 0.06 0.47 0.22
88 Ql1Ao 0.04 0.02 0.02 0.00
89 Q22A3tad 6.73 0.17 1.53 0.77
90 Q22A4tad 5.53 0.25 1.74 1.33
91 Q22AStad 5.53 0.15 1.33 0.74
92 O3A1t 0.03 0.00 0.00 0.02
93 N9At 144.41 0.02 11.08 7.14
94 038Aa 0.00 0.03 0.00 0.00
95 C18At 6.39 0.13 234 0.96
96 CI18Alt 5.02 0.11 145 0.86
97 Qi8A2t 5.56 0.11 1.57 118
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Figure 1.3
SPICE3 with bypass, part 3
Circuit Circuit Total Total Total LU Total
number  name load time  reorder ime  decomposition time  solve time
98 N4Ada 0.22 0.00 0.00 0.02
99 C14Dt - - - -
100 N804Dt - - - -
101 T1At 0.01 0.00 0.01 0.01
102 C1oMt 2743 0.09 221 1.77
103 C68Dt 459.86 0.78 67.39 36.42
104 C9Ao0 0.14 0.02 0.00 0.01
105 C82Dt - - - -
106 C2At 0.64 0.01 0.05 0.02
107 C37Dt 68.71 0.07 2.01 1.75
108 N27At 8.46 0.02 0.26 0.25
109 N698Dt 1149.88 4.17 160.90 84.82
110 Q6At 301.71 0.00 30.96 24.64
111 C7Ad 3.09 0.00 0.07 0.04
112 C52Aa 45.59 2.05 25.61 4.99
113 Q340t 936.10 69.93 1286.26 234.46
114 C54Dt 43.18 1.49 29.62 10.87
115 N1190Mt - - - -
116 C31Dt 75.70 0.19 7.04 4.66
117 Q2A1t 9.69 0.00 3.24 1.48
118 C119At - - - -
119 C6Dt 3.17 0.00 0.01 0.04
120 ‘Q2A2t 5.33 0.01 0.53 0.43
121 Q6A1t 10.67 0.00 0.66 0.64
122 Q4Adta - - - -
123 0O4Ao0 0.00 0.00 0.00 0.00
124 H44Aa - - - -
125 Q10Ao0 0.09 0.06 0.03 0.00
126 CT™Mt - - - -
127 Q4Af 0.01 0.01 0.00 0.00
128 N2Aa 0.03 0.00 0.00 0.00
129 N1Ad 0.18 0.00 0.01 0.02
130 OS5A2t 0.06 0.00 0.01 0.00
131 O2At 0.02 0.00 0.01 0.00
132 02A2t 0.00 0.00 0.00 0.00
133 C205At 737.60 0.57 83.79 4431
134 T2A2t 0.15 0.01 0.06 0.05
135 C26At 8.16 0.25 2.00 0.87
136 NI1At 0.13 0.00 0.00 0.00
137 C37At 93.46 0.30 7.84 2.35
138 N3At 3.08 0.00 0.09 0.09
139 CeD1t 0.77 0.00 0.07 0.11
140 Q86Aa 0.48 1.11 0.24 0.11
141 C640Dt 1159.93 17.07 456.18 5236
142 C1060Mt 563.13 8.55 72.93 21.72
143 Ql4A0 0.15 0.05 0.03 0.03
144 C28Dt 4401 0.02 1.66 1.32
145 C23Dt 9.88 0.01 0.37 0.22
146 020At 0.12 0.00 0.03 0.08



Figure 1.3
SPICE3 with bypass, part 3

Circuit Circuit Total Total Total LU Total

number name load ime reorder ime  decomposition time  solve time
147 C277Mt 471.68 0.58 : 37.05 22.00
148 C27T™M2t 20.61 2.01 1.15 0.60
149 C42Dt 161.43 0.48 2222 13.65
150 C7Ad 139 0.02 0.21 0.22
151 C14D1t 38.05 0.01 1.11 1.17
152 Q84At 491.09 14.63 327.42 162.34
153 Q50A1t 83.78 0.36 20.14 12.99
154 O20A1t 1.64 0.01 0.60 0.27
144 total 7719.76 133.82 2755.38 801.05

average 53.61 0.93 19.13 5.56



1.3.2. SPICE3 without bypass

Figure 1.4
SPICE3 without bypass, part 1
Circuit Circuit Total Total Total CPU per
pumber name CPU time  iterations iteration (msec)
1 Q180Do 1127 53 212.64
2 Q180D20 1151 53 217.17
3 Q2At 351 917 3.83
4 09Aa 0.09 3 30.00
5 01024A0 0.10 3 33.33
6 N48Dt 209.88 2570 81.67
7 N5At 1.88 206 9.13
8 N5A2t 1.80 195 9.23
9 O10At 1.08 456 237
10 Q6Ao0 0.06 13 4.62
11 Q6A20 - - -
12 Q4Ao 0.06 7 8.57
13 NlAot 0.55 188 293
14 N1A20t 0.51 188 271
15 N1A3ot 053 188 2.82
16 O8At 035 166 2.11
17 Q1lAdo 0.12 66 1.82
18 QlA2t 0.61 193 3.16
19 Q5Atd 247 424 5.83
20 C25A0 348 155 2245
21 C27A0 372 141 26.38
22 CTAo0 095 . 138 6.88
23 C4Dto .2.96 469 6.31
24 C22Dt 10.76 226 47.61
25 C22D2o 0.60 14 42.86
26 T2At 038 125 3.04
27 Q7A0 0.08 13 6.15
28 N116Dt 162.55 1320 123.14
29 N2Dod 0.65 216 3.01
30 Q4At 1.16 168 6.90
31 Q8AWd 7.81 605 1291
32 Q4Alt 1.77 258 6.86
33 C4D1to 1.70 259 6.56
34 Qda2t 0.71 123 5.77
35 Q10At 10.59 189 56.03
36 O3At 0.24 127 1.89
37 N10Dto 5.36 274 19.56
38 N10D2to 491 259 18.96
39 N10Ato 4.86 259 18.76
40 N1A4d 0.08 59 1.36
41 Q7Aat 522 338 15.44
42 Q3At 1.25 142 8.80
43 Ol5ata 0.82 154 532
44 Qllawd 8.71 505 17.25
45 O5At 0.38 151 2.52
46 N27Aaod 9.59 309 31.04



Figure 1.4
SPICE3 without bypass, part 1
Circuit Circuit Total Total Total CPU per
number name CPU time iterations  iteration (msec)

47 N27A2t 22.96 533 43.08
48 N27A30 3.84 147 26.12
49 N27A40 3.83 147 26.05
50 N27A50 22.85 556 41.10
51 N27A6aod 6.03 265 22.75
52 NI12At 2.78 240 11.58
53 N8Ao 0.19 8 23.75
54 N2Ao 0.05 9 5.56
55 O6At 0.28 127 220
56 N1ASd 0.10 41 2.44
57 N6At 4.14 427 9.70
58 Ql1Atad 11.38 685 16.61
59 Q5A0 0.05 15 3.33
60 Q2Dtd 1.66 477 348
61 O66At - - -

62 N2Dtdo 144 400 3.60
63 Q8Dtd 10.73 612 17.53
64 Q4A3t 245 357 6.86
65 Q50At 158.24 2244 70.52
66 O5A1Lt 0.19 151 1.26
67 C38Da 15.00 544 27.57
68 C38D2a 5.53 167 33.11
69 O6A1t 023 127 1.81
70 03Ap 0.02 6 3.33
71 O7Ap 0.05 6 8.33
72 T1Atad 0.62 219 2.83
73 T2A1t 141 503 2.80
74 T1Alt 0.53 324 - 1.64
75 t1A2t 031 204 1.52
76 T3At 1.44 122 11.80
77 T3A2t 146 122 11.97
78 Q5Did 6.16 ‘733 8.40
79 Q5D1d 6.26 759 8.25
80 Q7Dud 7.76 742 10.46
81 Q6Did 7.94 975 8.14
82 Q5D2ud 6.17 698 8.84
83 Q4ASta 5225 1805 28.95
84 Q1i5atad 10.90 408 26.72
85 Q22Atad 17.77 423 42.01
86 Q22A2tad 15.89 421 37.74
87 QllAta 5.15 185 27.84
88 Ql1lA0 0.13 8 16.25
89 Q22A3tad 14.13 466 30.32
90 Q22A4tad 13.38 279 47.96
91 Q22A5tad 13.36 410 32.59
92 O3Alt - 0.11 117 0.94
93 N9At 274.21 16619 16.50
94 038Aa 0.38 3 126.67
95 C18At 12.13 490 24.76
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Figure 1.4
SPICE3 without bypass, part 1
Circuit Circuit Total Total Total CPU per
number  name CPU time  iterations iteration (msec)

96 C18A1t 9.59 538 17.83
97 Q18A2t 9.80 547 17.92
98 N4Ada 0.92 41 22.44
99 C14Dt - - -

100 N804Dt - - - -

101 T1At 0.25 141 1.77
102 C19Mt 41.83 846 49.44
103 C68Dt 763.43 4505 169.46
104 C9A0 0.23 9 25.56
105 C82Dt - - -

106 C2At 1.08 155 6.97
107 C37Dt 92.71 1184 78.30
108 N27At 14.28 300 47.60
109 N698Dt 2018.23 3454 584.32
110 Q6At 452.03 60280 7.50
111 C7Aud 422 250 16.88
112 C52Aa 18.40 135 136.30
113 Q340t 2950.75 " 2160 1366.09
114 C54Dt 109.63 902 121.54
115 N1190Mt - - -

116 C31Dt 108.50 1327 81.76
117 Q2Alt 2806.07 715358 3.92
118 C119At - - -

119 CeDt 372 254 14.65
120 Q2A2t 8.51 2401 3.54
121 Q6A1t 14.18 1743 8.14
122 Q4Adta - - . -

123 04A0 0.01 3 333
124 H44Aa - - -

125 Q10Ao0 0.23 12 19.17
126 CTTMt - - -

127 Q4Af 0.04 9 444
128 N2Aa 0.40 6 66.67
129 N1Ad 0.31 111 2.79
130 O5A2t 0.15 129 1.16
131 0O2At 0.18 231 0.78
132 02A2t 0.09 118 0.76
133 C205At 1108.77 6918 160.27
134 T2A2t 0.62 125 4.96
135 C26At 15.53 257 60.43
136 N1At 0.27 117 231
137 C37At 113.85 1233 92.34
138 N3At 4.07 598 6.81
139 C6D1t 1.32 246 5.37
140 Q86Aa 10.48 9 1164.44
141 C640Dt 1944.77 1618 1201.96
142 C1060Mt 966.41 691 1398.57
143 Ql4A0 032 14 22.86
144 C28Dt 65.12 177 36.77
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Figure 1.4

SPICE3 without bypass, part 1

Circuit Circuit Total Total Total CPU per
number name CPU time iterations  iteration (msec)
145 C23Dt 14.13 482 29.32
146 020At 0.76 227 3.35
147 C277Mt 849.80 2882 294.86
148 C277TM2t 34.57 88 392.84
149 C42Dt 216.48 - 3268 66.24
150 C7Ad 291 250 11.64
151 Cl14D1t 49.94 1555 32.12
152 Q84At 1420.36 3545 400.67
153 Q50A1t 160.79 2244 71.65
154 020A1t 4.06 939 432
144 total 17656.64 874437
average 122.62 6072 20.19



Figure 1.5
SPICE3 without bypass, part 2

Circuit Circuit Transient Transient Transient CPU
number name CPU time  iterations  per iteration (msec)
1 Q180Do - - -
2 Q180D20 - - -
3 Q2At 3.49 907 3.85
4 09Aa - - -
5 01024A0 - - -
6 N48Dt 208.53 2552 81.71
7 N5At 1.68 180 9.33
8 NSA2t 1.62 169 9.59
9 O10A: 1.06 453 2.34
10 Q6A0 - - -
11 Q6A20 - - -
12 Q4Ao0 - - -
13 NiAot 0.50 182 2.75
14 N1A2ot 0.50 182 275
15 N1A3ot 0.50 182 2.75
16 O8At 035 166 2.11
17 QlAdo - - -
18 Q1A2t 0.58 184 3.15
19 Q5Atd 1.50 195 7.69
20 C25A0 - - -
21 C27A0 - - -
22 ClAo - - -
23 C4Dto 2.84 439 6.47
24 C22Dt 10.09 211 47.82
25 C22D2o - - -
26 T2At 0.38 122 - 31
27 Q7A0 - - -
28 N116Dt 159.95 1286 124.38
29 N2Dod - - -
30 Q4At 1.11 160 6.94
31 Q8Atd 532 384 13.85
32 Q4Alt 1.74 250 6.96
33 C4Dl1to 1.58 237 6.67
34 Q4a2t 0.68 114 5.96
35 Q10At 9.85 177 55.65
36 O3At 0.21 124 1.69
37 N10Dto 4.77 240 19.88
38 N10D2to 436 - 225 19.38
39 N10Ato 430 225 19.11
40 N1A4d - - -
41 Q7Aat 351 256 13.71
42 Q3At 1.13 124 9.11
43 O15ata 0.38 148 2.57
44 Qllad 5.28 276 19.13
45 O5At 0.36 147 245
46 N27Aa0d - - -
47 N27A2t 17.75 387 45.87

48 N27A30 - - -



Figure 1.5
SPICE3 without bypass, part 2

Circuit Circuit Transient  Transient Transient CPU
number name CPU time  iterations  per iteration (msec)

49 N27Ado - - -

50 N27A50 19.18 410 46.78
51 N27A6aod - - -
52 N12At 2.64 220 12.00
53 N8Ao - - -

54 N2Ao - - -

55 O6At 0.26 124 2.10
56 N1AS5d - - -

57 N6At 4,08 424 9.62
58 QllAtad 7.11 458 15.52
59 Q5Ao0 - - -

60 Q2Dud 0.97 254 3.82
61 O66At - - -

62 N2Dtdo 0.64 151 4.24
63 Q8Dtd 6.69 337 19.85
64 Q4A3t 242 349 6.93
65 Q50At 156.21 2203 70.91
66 O5A1t 0.19 148 1.28
67 C38Da - - -

68 C38D2a - - -

69 O6ALlt 0.21 124 1.69
70 O3Ap - - -

71 O7Ap - - -

72 T1Atad 0.18 132 1.36
73 T2A1t 1.40 500 2.80
74 T1Alt 0.52 324 1.60
75 t1A2t 0.30 204 1.47
76 T3At 041 116 3.53
77 T3A2t 0.46 116 3.97
78 Q5Dud 4.05 433 9.35
79 Q5D1wd 4.15 461 9.00
80 Q7Dud 5.19 453 11.46
81 Q6Dtd 4.44 436 10.18
82 Q5D2td 4.34 457 9.50
83 Q4A5ta 48.89 1795 27.24
84 Q15atad 425 169 25.15
85 Q22Atad 7.21 178 40.51
86 Q22A2tad 6.18 178 34.72
87 Ql11Ata 3.29 169 19.47
88 Ql1A0 - - -

89 Q22A3tad 7.64 227 33.66
90 Q22A4tad 7.63 163 46.81
91 Q22AS5tad 531 168 31.61
92 O3A1lt 0.10 114 0.88
93 NOAt 273.96 16604 16.50
94 038Aa - - -

95 C18At 11.67 472 24.72
96 C18A1t 8.82 485 18.19
97 Q18A2t 9.08 494 18.38



Figure 1.5
SPICE3 without bypass, part 2
Circuit Circuit Transient  Transient Transient CPU
number name CPU time iterations  per iteration (msec)

98 N4Ada - - -

99 C14Dt - - -
100 N804Dt - - -
101 T1At 0.23 138 1.67
102 C19Mt 41.39 838 49.39
103 C68Dt 761.52 4497 169.34
104 C9A0 - - -
105 C82Dt - - -
106 C2At 1.02 147 6.94
107 C37Dt 91.93 1174 78.30
108 N27At 13.61 283 48.09
109 N698Dt 2002.32 3417 585.99
110 Q6At 451.95 60269 7.50
111 C7Ad 298 160 18.63
112 C52Aa - - -
113 Q340t 2757.04 2009 1372.34
114 C54Dt 107.95 897 120.35
115 N1190Mt - - -
116 C31Dt 104.09 1268 82.09
117 Q2Alt 2806.06 715358 3.92
118 C119At - - -
119 Ce6Dt 3.60 247 14.57
120 Q2A2t 8.48 2393 354
121 QO6AILt 14.11 1734 8.14
122 Q4Adta - - -
123 O4Ao0 - - -
124 H44Aa - - -
125 Q10Ao0 - - -
126 CTMt - - -
127 Q4Af - - -
128 N2Aa - - -
129 N1Ad - - - -
130 O5A2t 0.15 126 1.19
131 02At 0.18 228 0.79
132 02A2t 0.08 114 0.70
133 C205At 1106.50 6904 160.27
134 T2A2t 0.58 122 4.75
135 C26At 14.62 240 60.92
136 NIAt 0.26 114 2.28
137 C37At 112.73 1221 92.33
138 N3At 3.97 588 6.75
139 C6D1t 1.25 226 5.53
140 Q86Aa - - -
141 C640Dt 1921.67 1606 1196.56
142 C1060Mt 877.84 620 1415.87
143 Q14A0 - - -
144 C28Dt 64.72 1756 36.86
145 C23Dt 13.92 475 29.31
146 O20At 0.74 227 3.26
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Figure 1.5
SPICE3 without bypass, part 2

Circuit Circuit Transient  Transient Transient CPU

number name CPU time iterations  per iteration (msec)
147 C27TMt 849.13 2882 294.63
148 C277M2t 33.85 88 384.66
149 C42Dt 118.48 1242 95.39
150 C7Ad - - -
151 Cl14D1t 49.91 1555 32.10
152 Q84At 1401.75 3513 399.02
153 Q50A1t 158.85 2203 72.11
154 020A1t 4.01 936 4.28
105 total 16979.44 862749

average 161.71 8216 19.68



Figure 1.6
SPICE3 without bypass, part 3
Circuit Circuit Total Total Total LU Total
pumber  name load time  reorder time decomposition time  solve time
1 Q180Do 5.08 2.09 2.13 1.24
2 Q180D20 5.40 2.11 2.11 1.18
3 Q2At 2.10 0.00 0.47 0.19
4 09Aa 0.00 0.00 0.00 0.00
5 01024A0 0.02 0.00 0.00 0.00
6 N48Dt 190.68 0.05 4.89 3.36
7 N5At 1.42 0.01 0.02 0.02
8 N5A2t 1.50 0.00 0.02 0.02
9 O10At 0.39 0.00 0.09 0.07
10 Q6A0 0.01 0.01 0.02 0.00
11 Q6A20 - - - -
12 Q4Ao0 0.01 0.02 0.00 0.00
13 NlAot 0.21 0.01 0.04 0.04
14 N1A2ot 0.25 0.00 0.04 0.03
15 N1A3ot 0.25 0.00 0.01 0.01
16 O8At 0.14 0.01 0.01 0.02
17 QlAdo 0.04 0.00 0.01 0.01
18 QlA2t 0.36 0.00 0.03 0.03
19 Q5Aud 1.41 0.00 0.17 0.16
20 C25A0 2.99 0.04 0.22 0.12
21 C27A0 3.10 0.05 0.30 0.15
22 ClAo0 0.75 0.02 0.05 0.05
23 C4Dto 2.17 0.00 0.08 0.11
24 C22Dt 7.78 0.12 0.80 0.38
25 C22D20 0.37 0.09 0.03 0.01
26 T2At 0.06 0.00 0.02 0.05
27 Q7Ao0 0.05 0.01 0.00 0.00
28 N116Dt 117.58 0.27 6.41 4.86
29 N2Dod 0.42 0.00 0.02 0.02
30 Q4At 0.72 0.02 0.02 0.06
31 Q8Aud 3.94 0.05 1.06 0.58
32 Q4Alt 0.89 0.01 0.27 0.13
33 C4D1to 1.15 0.02 0.07 0.05
34 Q4a2t 0.37 0.01 0.04 0.03
35 Q10At 3.95 0.45 2.09 1.06
36 03At 0.15 0.00 0.01 0.00
37 N10Dto 4.59 0.01 0.07 0.07
38 N10D2to 4.06 0.00 0.09 0.10
39 N10Atwo 3.98 0.00 0.09 0.05
40 N1A4d 0.00 0.00 0.01 0.01
41 Q7Aat 3.01 0.02 0.24 0.18
42 Q3At 0.47 0.04 0.15 0.08
43 O15ata 0.14 0.02 0.06 0.01
44 Qllad 4.55 0.08 0.88 0.57
45 O5At 0.16 0.00 0.00 0.03
46 N27Aaod 7.54 0.03 0.27 0.26
47 N27A2t 19.58 0.07 0.72 0.42
48 N27A30 3.40 0.02 0.13 0.17

27



Figure 1.6
SPICE3 without bypass, part 3
Circuit Circuit Total Total Total LU Total
number  name load time  reorder time  decomposition time  solve time

49 N27A40 3.29 0.03 0.23 0.14
50 N27A50 18.94 0.06 0.76 0.49
51 N27A6aod 3.85 0.03 0.24 0.16
52 NI12At 1.74 0.00 0.11 0.07
53 N8Ao 0.15 0.03 0.00 0.00
54 N2Ao 0.04 0.00 0.00 0.00
55 O6At 0.07 0.00 0.01 0.03
56 N1ASd 0.05 0.00 0.00 0.02
57 N6At 2.91 0.02 0.13 0.11
58 Ql1Atad 6.01 0.04 0.89 0.54
59 Q5Ao0 0.02 0.01 0.00 0.00
60 Q2Dtd 0.75 0.01 0.07 0.10
61 066At - - - -

62 N2Dtdo 0.86 0.00 0.05 0.08
63 Q8Dud 5.35 0.08 1.55 0.90
64 Q4A3t 1.31 0.00 0.27 0.22
65 Q50At 96.55 0.35 20.35 12.95
66 O5AIt 0.08 0.00 0.01 0.00
67 C38Da 12.88 0.08 1.10 0.75
68 C38D2a 4.15 0.18 0.80 0.27
69 O6AIlt 0.06 0.00 0.03 0.01
70 O3Ap 0.00 0.00 0.00 0.01.
71 O7Ap 0.01 0.00 0.00 0.00
72 T1Atad 0.03 0.01 0.04 0.06
73 T2A1t 0.17 0.01 0.24 0.09
74 T1Alt 0.10 0.00 0.03 0.06
75 t1A2t 0.04 0.00 0.02 0.02
76 T3At 0.02 0.03 0.09 0.04
77 T3A2t 0.05 0.03 0.08 0.04
78 Q5Dud 323 0.04 0.73 0.52
79 Q5D1d 3.27 0.04 0.94 0.51
80 Q7Dud 4.30 0.06 0.88 0.65
81 Q6Dtd 4.52 0.03 0.99 0.65
82 Q5D2td 3.35 0.01 0.60 0.44
83 Q4ASta 11.31 0.39 25.93 6.31
84 Q15atad 4.26 0.12 . 1.18 0.67
85 Q22Atad 8.27 0.19 1.78 0.85
86 Q22A2tad 6.37 0.19 1.49 1.03
87 Ql1Ata 1.94 0.07 0.40 0.15
88 Ql1A0 0.07 0.02 0.00 0.00
89 Q22A3tad 7.06 0.16 1.57 0.78
90 Q22A4tad 5.58 0.28 1.61 0.92
91 Q22AStad 5.62 0.14 125 0.69
92 O3AIt 0.03 0.00 0.00 - 0.01
93 N9At 221.77 0.03 13.76 10.07
94 038Aa 0.00 0.01 0.00 0.01
95 C18At 6.08 0.14 2.25 1.06
96 C18AIlt 5.43 0.10 1.66 0.54
97 Q18A2t 573 0.13 1.58 0.48
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Figure 1.6
SPICE3 without bypass, part 3
Circuit Circuit Total Total Total LU Total
number  name load time reorder time decomposition time  solve time

98 N4Ada 0.26 0.01 0.02 0.02

99 C14Dt - - - -
100 N804Dt - - - -
101 T1At 0.03 0.01 0.01 0.03
102 Ci9Mt 3241 0.11 - 2.29 1.92
103 C68Dt 604.47 0.80 64.79 36.11
104 C9A0 0.15 0.03 10.01 0.00
105 C82Dt - - - -
106 C2At 0.68 0.01 0.07 0.05
107 C37Dt 81.05 0.08 1.64 1.62
108 N27At 11.49 0.04 0.30 0.19
109 N698Dt 1343.73 4.11 156.70 83.01
110 Q6At 336.88 0.01 29.30 23.79
111 C7Ad 3.48 0.02 0.10 0.09
112 C52Aa 9.88 0.87 191 0.71
113 Q340t 1150.56 70.34 1211.07 221.62
114 C54Dt 51.06 1.49 31.82 11.28
115 N1190Mt - - - -
116 C31Dt 87.58 0.21 7.34 4.64
117 Q2Al1t 1611.55 0.00 482.72 301.89
118 C119At - - - -
119 C6Dt 3.15 0.01 . 0.08 0.01
120 Q2A2t 5.63 0.00 0.63 0.51
121 Q6A1t 11.20 0.00 0.55 041
122 Q4Adta - - - -
123 O4Ao0 0.00 0.01 0.00 0.00
124 H44Aa - - - -
125 Q10A0 0.07 0.06 0.04 0.01
126 CT™Mt - - - -
127 Q4ASf 0.02 0.00 0.00 0.00
128 N2Aa 0.01 0.00 0.00 0.00
129  N1Ad 0.17 0.00 0.01 0.04
130 O5A2t 0.04 0.01 0.00 0.00
131 0O2At 0.04 0.00 0.01 0.00
132 02A2t 0.02 0.00 0.01 0.01
133 C205At 847.95 0.58 87.83 43.96
134 T2A2t 0.06 0.03 0.06 0.09
135 C26At 9.10 0.27 2.05 0.72
136 N1At 0.18 0.00 0.00 0.00
137 C37At 94.30 0.25 7.83 2.65
138 N3At 3.12 0.00 0.19 0.13
139 C6D1t 0.76 0.01 0.08 0.05
140 Q86Aa 0.53 1.12 0.24 - 0.14
141 C640Dt 1253.07 17.44 466.35 52.78
142 C1060Mt 810.38 8.84 65.53 19.33
143 Ql4A0 0.14 0.04 0.04 0.02
144 C28Dt 47.95 0.02 1.75 1.43
145 C23Dt 11.76 0.00 0.24 0.24
146 020At 0.17 0.00 0.03 0.08
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Figure 1.6
SPICE3 without bypass, part 3
Circuit Circuit Total Total Total LU Total
number  npame load time  reorder time  decomposition time  solve time
147 C277TMt 645.95 0.63 38.82 22.46
148 C277M2t 29.62 2.05 1.04 0.71
149 C42Dt 165.77 0.43 22.05 14.07
150 C7Ad 1.72 0.02 0.26 0.15
151 C14D1t 42.18 0.01 121 1.15
152 Q84At 574.42 15.67 335.01 163.86
153 Q50A1t 99.40 0.35 20.11 13.20
154 020A1t 1.69 0.02 0.55 0.32
144 total 10860.69 134.92 3152.65 1084.99
average 75.42 0.94 21.89 7.53



1.3.3. SPICE3 with bypass using the gcc compiler

Figure 1.7

SPICE3 with bypass using the gcc compiler, part 1

Circuit Circuit Total Total Total CPU per
number name CPU time  iterations  iteration (msec)
1 Q180Do 10.05 53 189.62
2 Q180D20 10.00 53 188.68
3 Q2At 2.85 800 3.56
4 09Aa 0.08 3 26.67
5 01024A0 0.09 3 30.00
6 N48Dt 134.19 2586 51.89
7 NSAt 1.54 205 7.51
8 NSA2t 1.50 195 7.69
9 O10At 0.94 456 2.06
10 Q6Ao0 0.04 13 3.08
11 Q6A20 - - -
12 Q4Ao0 0.03 7 4.29
13 NiAot 0.33 124 2.66
14 N1A2ot 0.32 124 2.58
15 N1A3ot 0.32 124 2.58
16 O8At 0.42 166 2.53
17 Q1lAdo 0.13 66 1.97
18 QIlA2t 0.54 193 2.80
19 Q5Aud 2.16 424 5.09
20 C25A0 237 155 15.29
21 C27A0 243 141 17.23
22 C7Ao0 0.86 138 6.23
23 C4Dto 2.66 498 5.34
24 C22Dt 8.66 226 38.32
25 C22D20o 0.49 14 35.00
26 T2At 0.43 125 3.4
27 Q7A0 0.11 13 8.46
28 N116Dt 132.18 1328 99.53
29 N2Dod 0.48 216 222
30 Q4At 1.08 168 643
31 Q8Atd 6.97 600 11.62
32 Q4Alt 1.69 262 6.45
33 C4Dl1to 1.51 259 5.83
34 Q4a2t 0.65 123 5.28
35 Q10At 10.04 201 49.95
36 O3At 0.18 127 1.42
37 N10Dto 3.84 282 13.62
38 N10D2to 353 273 12.93
39 N10Ato 3.53 273 12.93
40 N1A4d 0.10 59 1.69
41 Q7Aat 4.85 340 14.26
42 Q3At 1.13 142 7.96
43 Ol5ata 0.76 154 4.94
44 Qllawd 8.07 507 15.92
45 O5At 0.34 151 225
46 N27Aaod 6.95 317 21.92
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Figure 1.7
SPICE3 with bypass using the gcc compiler, part 1
Circuit Circuit Total Total Total CPU per
number name CPU time iterations iteration (msec)

47 N27A2t 18.55 527 35.20
48 N27A30 2.70 147 18.37
49 N27A40 2.66 147 18.10
50 N27A50 18.55 500 37.10
51 N27A6aod 493 275 17.93
52 N12At 252 240 10.50
53 N8Ao 0.18 8 22.50
54 N2Ao 0.04 9 444
55 - O6At 0.25 127 1.97
56 N1ASd 0.10 41 2.44
57 N6At 332 427 7.78
58 Ql1Atad 10.69 667 16.03
59 Q5A0 0.07 15 4.67
60 Q2Dtd 171 538 3.18
61 O66At - - -

62 N2Dtdo 1.15 405 2.84
63 Q8Dtd 9.93 614 16.17
64 Q4A3t 2.23 341 6.54
65 Q50At 137.46 2208 62.26
66 OS5A1t 0.20 151 132
67 C38Da 8.90 453 19.65
68 C38D2a 391 167 2341
69 O6A1t 0.21 127 1.65
70 03Ap 0.02 6 333
71 O7Ap 0.04 6 6.67
72 T1Atad 0.61 219 2.79
73 T2A1t 127 503 252
74 T1AlLt 0.48 324 1.48
75 t1A2t 026 204 127
76 T3At 1.39 122 11.39
77 T3A2t 1.38 122 11.31
78 Q5Dtd 5.58 733 7.61
79 Q5D1ud 5.89 762 7.73
80 Q7Dud 6.98 743 9.39
81 Q6Did 6.17 743 8.30
82 Q5D2td 6.11 745 8.20
83 Q4ASta 4297 1630 26.36
84 Q15atad 10.07 412 24.44
85 Q22Atad 15.98 430 37.16
86 Q22A2tad 1443 431 33.48
87 QllAta 4388 202 24.16
88 Ql1Ao 0.11 8 13.75
89 Q22A3tad 12.89 489 26.36
90 Q22A4tad 1426 351 40.63
91 Q22A5tad 13.16 429 30.68
92 O3Alt 0.11 117 094
93 NO9At 171.24 12798 13.38
94 0O38Aa 0.39 3 130.060
95 Cl18At 11.62 492 23.62
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Figure 1.7
SPICE3 with bypass using the gcc compiler, part 1
Circuit Circuit Total Total Total CPU per
number  name CPU time iterations iteration (msec)
96 Cl18A1lt 8.23 517 15.92
97 . Q18A2t 8.84 549 16.10
98 N4Ada 0.83 41 20.24
99 Cl14Dt - - -
100 N804Dt - - -
101 T1At 0.20 141 1.42
102 CioMt 33.22 846 39.27
103 C68Dt 562.27 4501 124.92
104 C94A0 0.22 9 24.44
105 C82Dt - - -
106 C2At 0.98 155 6.32
107 C37Dt 73.37 1176 62.39
108 N27At 9.84 281 35.02
109 N698Dt 1649.64 3446 478.71
110 Q6At 405.52 58500 6.93
111 C7Add 3.34 250 13.36
112 C52Aa 84.03 927 90.65
113 Q340t 2731.82 2300 1187.75
114 C54Dt 92.90 867 107.15
115 N1190Mt - - -
116 C31Dt 90.57 1292 70.10
117 Q2A1t 18.45 4620 3.99
118 Cl119At - - -
119 C6Dt 324 254 12.76
120 Q2A2t 7.82 2401 326
121 Q6A1t 13.89 1743 7.97
122 Q4Adta - - -
123 04A0 0.00 3 0.00
124 H44Aa - - -
125 Q10A0 0.21 12 17.50
126 CT7Mt - - -
127 Q4Af 0.03 9 3.33
128 N2Aa 0.34 6 56.67
129 N1Ad 0.23 111 207
130 O5A2t 0.18 129 1.40
131 O2At 0.17 231 0.74
132 02A2t 0.08 118 0.68
133 C205At 939.80 6940 135.42
134 T2A2t 0.56 125 448
135 C26At 13.51 257 52.57
136 N1At 022 117 1.88
137 C37At 104.02 1254 82.95
138 N3At 333 595 5.60
- 139 C6D1t 125 248 5.04
140 Q86Aa 9.98 9 1108.89
141 C640Dt 1674.17 1611 1039.21
142 C1060Mt 654.28 788 830.30
143 Ql4A0 0.32 14 22.86
144 C28Dt 53.36 1779 29.99
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Figure 1.7
SPICE3 with bypass using the gcc compiler, part 1
Circuit Circuit Total Total Total CPU per
number name CPU time  iterations iteration (msec)
145 C23Dt 11.44 472 24.24
146 0O20At 0.74 227 3.26
147 C27T™Mt 638.20 2784 220.24
148 C277T™M2t 21.88 88 248.64
149 C42Dt 198.54 3268 60.75
150 C7Ad 243 250 9.72
151 C14D1t 40.14 1661 24.17
152 Q84At 1269.34 3575 355.06
153 Q50A1t 134.13 2208 60.75
154 O20A1t 3.7 939 3.95
144 total 12525.78 158489
average 86.98 1100 79.03
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Figure 1.8
SPICE3 with bypass using the gcc compiler, part 2

Circuit Circuit Transient  Transient Transient CPU
number  name CPU time  iterations  per iteration (msec)
1 Q180Do - - -
2 Q180D20 - - -
3 Q2At 2.82 790 3.57
4 O9%Aa - - -
5 01024A0 - - -
6 N48Dt 133.47 2568 51.97
7 N5At 1.38 179 7.71
8 N5A2t 1.34 169 7.93
9 O10At 0.94 453 2.08
10 Q6Ao0 - - -
11 Q6A20 - - -
12 Q4Ao - - -
13 NlAot 0.29 118 2.46
14 N1A2ot 0.29 118 2.46
15 N1A3ot 0.30 118 2.54
16 O8At 0.40 166 241
17 QlAdo - - -
18 Q1lA2t 0.51 184 2.77 -
19 Q5Ad 1.29 195 6.62
20 C25A0 - - . -
21 C27A0 - - -
22 C7Ao0 - - -
23 C4Dto 2.56 468 5.47
24 C22Dt 8.18 211 38.77
25 C22D2o - - -
26 T2At 0.40 122 3.28
27 Q7A0 - - -
28 N116Dt 129.85 1294 100.35
29 N2Dod - - ' -
30 Q4At 1.02 160 6.38
31 Q8Aud 472 379 12.45
32 Q4Alt 162 - 254 6.38
33 C4D1lto 141 237 5.95
34 Q4a2t 0.58 114 5.09
35 Q10At 9.37 189 49.58
36 O3At 0.17 124 1.37
37 N10Dto 3.44 248 13.87
38 N10D2to 3.14 239 13.14
39 N10Ato 3.13 239 13.10
40 N1A4d - - -
41 Q7Aat 3.10 258 12.02
42 Q3At 0.99 124 7.98
43 Ol15ata 0.33 148 2.23
44 Qllad 4.86 278 17.48
45 O5At 0.32 147 2.18
46 N27Aa0d - - -
47 N27A2t 14.86 381 39.00

48 N27A30 - - -



Figure 1.8
SPICE3 with bypass using the gcc compiler, part 2
Circuit Circuit Transient Transient Transient CPU
number pame CPU time iterations  per iteration (msec)
49 N27A4do - - -
50 N27AS50 17.10 429 39.86
51 N27A6aod - - -
52 NI12At 237 220 10.77
53 N8Ao - - -
54 N2Ao - - -
55 06At 0.25 124 2.02
56 N1AS5d - - -
57 N6At 3.25 424 7.67
58 Ql1lAtad 6.49 440 14.75
59 Q5A0 - - -
60 Q2Dtd 1.09 315 346.
61 O66At - - -
62 N2Dtdo 0.57 156 3.65
63 Q8Dtd 6.20 339 18.29
64 Q4A3t 2.18 333 6.55
65 QS0At 135.73 2167 62.63
66 O5A1t 0.19 143 1.28
67 C38Da - - -
68 C38D2a - - -
69 O6A1t 0.21 124 1.69
70 - 03Ap - - -
N O7Ap - - -
72 T1Atad 0.16 132 1.21
73 T2A1t 1.26 500 252
74 T1Alt 047 324 1.45
75 t1A2t 0.26 204 1.27
76 T3At 0.39 116 3.36
77 T3A2t 041 116 3.53
78 Q5Dtd 3.63 434 8.36
79 Q5D1wd 392 457 8.58
80 Q7Dtd 4.63 454 10.20
81 QéDtd 4.09 438 9.34
82 Q5D2wd 441 504 8.75
83 Q4ASta 39.67 1620 24.49
84 Q15atad 3.74 173 21.62
85 Q22Atad 6.25 185 33.78
86 Q22A2tad 5.70 188 30.32
87 QllAta 3.18 186 17.10
88 QllAo - - -
89 Q22A3tad 7.06 250 28.24
90 Q22A4tad 9.13 235 38.85
91 Q22A5tad 5.34 187 28.56
92 O3A1t 0.10 114 0.88
93 NOAt 171.02 12783 13.38
94 0O38Aa - - -
95 C18At 11.21 474 23.65
96 C18A1t 7.62 464 16.42
97 Q18A2t 823 496 16.59
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Figure 1.8
SPICE3 with bypass using the gcc compiler, part 2

Circuit Circuit Transient  Transient Transient CPU
pumber  name CPU time  iterations  per iteration (msec)

98 N4Ada - - -

99 C14Dt - - -
100 N804Dt - - -
101 T1At 0.20 138 1.45
102 C19Mt 32.88 838 39.24
103 C68Dt 560.70 4493 124.79
104 ClAo0 - - -
105 C82Dt - - -
106 C2At 0.95 147 6.46
107 C37Dt 72.83 1166 62.46
108 N27At 9.30 264 35.23
109 N698Dt 1635.79 3409 479.84
110 Q6At 405.46 58489 6.93
111 C7Ad 242 160 15.13
112 C52Aa - - -
113 Q340t 2562.25 2168 1181.85
114 C54Dt 91.21 862 105.81
115 N1190Mt - - -
116 C31Dt 8729 1233 70.79
117 Q2Alt 18.44 4620 3.99
118 C119At - - -

"119 CéDt 3.16 247 12.79
120 Q2A2t 7.80 2393 3.26
121 Q6A1t 13.83 1734 7.98
122 Q4Adta - - -
123 04dAo0 - - -
124 H44Aa - - -
125 Q10A0 - - -
126 CT™Mt - - -
127 Q4Af - - -
128 N2Aa - - -
129 N1Ad - - -
130 O5A2t 0.16 126 1.27
131 O2At 0.17 228 0.75
132 02A2t 0.07 114 0.61
133 C205At 937.92 6926 135.42
134 T2A2t 0.54 122 4.43
135 C26At 12.70 240 52.92
136 NI1At 0.22 114 1.93
137 C37At 103.20 1242 83.09
138 N3At 3.27 585 5.59
139 C6D1t 1.18 228 5.18
140 Q86Aa - - -
141 C640Dt 1655.40 1599 1035.27
142 C1060Mt 608.43 713 853.34
143 Ql4Ao - - -
144 C28Dt 53.10 1764 30.10
145 C23Dt 11.27 465 24.24

146  O20At 0.72 227 3.17



Figure 1.8
SPICE3 with bypass using the gcc compiler, part 2

Circuit Circuit Transient Transient Transient CPU

pumber name CPU time  iterations  per iteration (msec)
147 C27TMt 637.52 2784 228.99
148 C277M2t 21.22 - 88 241.14
149 C42Dt 109.49 1242 88.16
150 C7Ad - - -
151 C14D1t 40.11 1661 24.15
152 Q84At 1252.94 3543 353.64
153 Q50A1t 132.55 2167 61.17
154 020A1t 3.68 936 3.93
105 total 11904.96 146400

average 113.38 1394 81.32



Figure 1.9
SPICE3 with bypass using the gcc compiler, part 3
Circuit Circuit Total Total Total LU Total
number  name load ime reorder time  decomposition time  solve time
1 Q180Do 420 1.91 2.04 1.17
2 Q180D20o 4.25 2.01 191 1.15
3 Q2At 1.56 0.01 0.36 0.17
4 09Aa 0.00 0.00 0.00 0.00
5 01024A0 0.02 0.00 0.00 0.00
6 N48Dt 116.24 0.06 438 3.14
7 N5At 1.06 0.01 0.05 0.05
8 N5A2t 1.02 0.00 0.06 0.05
9 O10At 0.32 0.00 0.09 0.09
10 Q6A0 0.02 0.00 0.00 0.00
11 Q6A20 - - - -
12 Q4Ao0 0.00 0.01 0.01 0.00
13 N1Aot 0.09 0.02 0.02 0.01
14 N1A2ot 0.09 0.00 0.00 0.01
15 N1A3ot 0.07 0.00 0.03 0.02
16 OB8At 0.19 0.00 0.02 0.03
17 QlAdo 0.03 0.00 0.02 0.00
18 Q1A2t 0.25 0.01 0.07 0.02
19 Q5AW 1.19 0.00 0.17 0.11
20 C25A0 191 0.02 0.22 0.14
21 C27A0 1.89 0.06 0.24 0.11
22 ClAo 0.76 0.00 0.03 0.04
23 C4Dto 1.97 0.00 0.09 0.08
24 C22Dt 5.94 0.10 0.72 0.49
25 C22D2o0 0.22 0.08 0.04 0.04
26 T2At 0.03 0.01 0.07 0.06
27 Q7A0 0.06 0.01 0.00 0.01
28 N116Dt 90.38 0.26 6.40 4.77
29 N2Dod 0.31 0.00 0.02 0.02
30 Q4At 0.60 0.01 0.09 0.04
31 Q8Aud 312 0.04 0.98 0.83
32 Q4Alt 0.80 0.02 0.15 0.15
33 C4D1to 1.06 0.01 0.04 0.04
34 Q4a2t 0.29 0.00 0.02 0.03
35 QI0At 341 0.41 217 1.22
36 03At 0.04 0.00 0.01 0.01
37 N10Dto 297 0.01 0.08 0.08
38 N10D2to 2.73 0.00 0.08 0.05
39 N10Ato 2.62 0.00 0.18 0.12
40 N1A4d 0.04 0.00 0.01 0.00
41 Q7Aat 2.61 0.03 0.36 0.19 -
42 Q3At 0.43 0.03 0.19 0.04
43 Ol5ata 0.05 0.00 0.01 0.04
44 Qllad 3.77 0.07 0.99 0.80
45 O5At 0.16 0.00 0.02 0.01
46 N27Aaod 4.82 0.03 0.29 0.25
47 N27A2t 15.36 0.02 0.69 0.35
48 N27A30 221 0.04 0.21 0.14
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Figure 1.9

SPICE3 with bypass using the gcc compiler, part 3

Circuit Circuit Total Total Total LU Total
number name load time  reorder time decomposition time  solve time

49 N27A40 2.31 0.03 0.15 0.10
50 N27ASo 15.08 0.05 0.52 0.48
51 N27A6a0d 2.93 0.01 0.23 0.26
52 N12At 1.7 0.00 0.10 0.03
53 N8Ao 0.12 0.02 0.01 0.00
54 N2Ao 0.02 0.00 0.01 0.00
55 O6At 0.06 0.00 0.01 0.05
56 N1AS5d 0.02 0.01 0.00 0.01
57 N6At 2.23 0.01 0.16 0.10
58 Ql1Atad 5.38 0.04 0.85 0.72
59 Q5A0 0.03 0.01 0.01 0.00
60 Q2Dud 0.82 0.00 0.20 0.13
61 O66At - - -

62 N2Dtdo 0 64 0.00 0.04 0.09
63 Q8bud 4.69 0.06 1.52 0.93
64 Q4A3t 1.17 0.00 0.21 0.15
65 QS50At 79.80 0.34 19.23 12.26
66 OSAlt 0.03 0.00 0.01 0.00
67 C38Da 7.23 0.07 0.86 0.63
68 C38D2a 2.66 0.16 0.77 0.20
69 O6A1t 0.01 - 0.00 0.02 0.01
70 0O3Ap 0.00 0.00 0.00 0.00
71 O7Ap 0.00 0.00 0.00 0.00
72 T1Atad 0.05 0.02 0.05 0.01
73 T2A1t 0.15 0.01 0.19 0.14
74 T1Alt 0.05 0.01 0.03 0.06
75 t1A2¢ 0.03 0.01 0.01 0.03
76 T3At 0.05 0.02 0.10 0.00
77 T3A2t 0.04 0.04 0.06 0.06
78 QSDtd 2.85 0.02 0.73 0.39
79 Q5D1wd 3.16 0.02 0.67 0.50
80 Q7Dud 3.54 0.05 111 0.62
81 Q6Dud 3.25 0.03 0.76 0.46
82 Q5D2td 3.22 0.04 0.75 0.41
83 Q4A5ta 8.12 0.32 20.99 5.95
84 Q15atad 3.56 0.12 1.32 0.55
85 Q22Atad 7.04 0.15 1.33 1.16
86 Q22A2tad 5.58 0.16 1.47 0.98
87 QllAta 1.80 0.07 0.32 0.30
88 QllAo 0.00 0.02 0.00 0.03
89 Q22A3tad 6.35 0.12 1.40 0.86
90 Q22A4tad 5.58 0.24 1.78 1.24
91 Q22AStad 5.30 0.13 1.33 0.84
92 O3Alt 0.02 0.00 0.00 0.00
93 N9At 131.77 0.02 10.61 8.44
94 038Aa 0.00 0.02 0.00 0.00
95 Cl8At 5.72 0.10 242 0.96
96 C18A1t 455 0.10 1.58 0.41
97 Q18A2t 4.39 0.09 1.62 0.45



Figure 1.9
SPICE3 with bypass using the gcc compiler, part 3
Circuit Circuit Total Total Total LU Total
number  pame load time  reorder time  decomposition time  solve time
98 N4Ada 0.19 0.00 0.02 0.01
99 Cl14Dt - - - -
100 N804Dt - - - -
101 T1At 0.01 0.00 0.00 0.01
102 Ciomt 24.66 0.10 2.06 1.58
103 C68Dt 411.38 0.69 60.22 35.56
104 C9A0 0.13 0.01 0.00 0.01
105 C82Dt - - - -
106 C2At 0.64 0.00 0.02 0.02
107 C37Dt 62.15 0.05 1.70 .77
108 N27At 7.48 0.03 0.29 0.19
109 N698Dt 1019.73 3.78 153.60 83.43
110 Q6AL 299.56 0.02 27.52 22.71
111 C7Ad 2.65 0.01 0.10 0.07
112 C52Aa 41.80 1.86 24.01 5.39
113 Q340t 866.72 68.27 1286.07 233.35
114 C54Dt 37.97 1.45 29.76 11.14
115 N1190Mt - - - -
116 C31Dt 7134 0.17 6.65 4.49
117 Q2Al1t 9.51 0.00 2.85 1.87
118 Cl119At - - - -
119 C6Dt - 277 0.01 0.02 0.07
120 Q2A2t 5.16 0.01 041 0.39
121 Q6A1t 10.88 0.00 0.63 0.48
122 Q4Adta - - - -
123 0O4A0 0.00 0.00 0.00 0.00
124 H44Aa - - - -
125 Q10A0 0.09 0.06 0.00 0.00
126 C7T™Mt - - - -
127 Q4Af 0.02 0.00 0.00 0.01
128 N2Aa 0.02 0.00 0.00 0.00
129 N1Ad 0.07 0.00 0.02 0.00
130 05A2t 0.06 0.00 0.01 0.01
131 02At 0.03 0.00 0.01 0.01
132 02A2t 0.02 0.00 0.01 0.00
133 C205At 696.92 0.52 81.09 43.92
134 T2A2t 0.10 0.01 0.09 0.06
135 C26At 7.57 0.24 1.94 0.81
136 Nl1At 0.07 0.01 0.00 0.01
137 C37At 85.15 0.24 7.50 2.73
138 N3At 2.59 0.00 0.12 0.16
139 C6D1t 0.79 0.00 0.04 0.06
140 Q86Aa 0.43 0.97 0.25 0.15
141 C640Dt 996.97 16.42 464.63 52.76
142 C1060Mt 488.01 8.11 72.30 21.95
143 Ql4A0 0.15 0.05 0.03 0.02
144 C28Dt 37.16 0.02 1.74 1.50
145 C23Dt 9.28 0.02 0.21 0.25
146 020At 0.16 0.01 0.06 0.05

41
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Figure 1.9
SPICE3 with bypass using the gcc compiler, part 3
Circuit Circuit Total Total Total LU Total
number name load time  reorder time decomposition time  solve time
147 C277Mt 454.16 0.56 35.59 21.00
148 C277TM2t 17.31 1.81 1.07 0.64
149 C42Dt 151.38 0.38 20.27 13.37
150 C7Ad 1.36 0.01 0.20 0.16
151 C14D1t 32.79 0.01 1.04 1.07
152 Q84At 447.87 13.93 324.44 160.63
153 QS50A1t 75.99 0.31 18.82 12.51
154 020A1t 1.34 0.02 0.51 0.29
144 total 6997.36 128.21 2727.09 793.84
average 48.59 0.89 18.94 5.51



1.3.4. SPICE3 with bypass using the vcc compiler

Figure 1.10
SPICE3 with bypass using the vcc compiler, part 1
Circuit Circuit Total Total Total CPU per
number  name CPU time iterations iteration (msec)
1 Q180Do 10.12 53 190.94
2 Q180D20 10.26 53 193.58
3 Q2At 3.03 800 3.79
4 09Aa 0.08 3 26.67
5 01024A0 0.07 3 23.33
6 N48Dt 139.50 2586 53.94
7 N5At 1.66 205 8.10
8 N5A2t 1.52 195 7.79
9 O10At 0.96 456 2.11
10 Q6A0 0.10 13 7.69
11 Q6A20 - - -
12 Q4Ao0 0.05 7 7.14
13 NlAot 0.30 124 242
14 N1A2ot 0.33 124 2.66
15 N1A3ot 0.34 124 2.74
16 O8At 0.42 166 2.53
17 QlAdo 0.14 66 2.12
18 Q1A2t 0.54 193 2.80
19 QSAud 2.25 424 5.31
20 C25A0 2.36 155 15.23
21 C27A0 2.58 141 18.30
22 C7Ao0 0.82 138 5.94
23 C4Dto 2.74 498 5.50
24 C22Dt 8.98 226 39.73
25 C22D2o 0.50 14 3571
26 T2At 0.41 125 3.28
27 Q7A0 0.09 13 6.92
28 N116Dt 131.14 1328 98.75
29 _N2Dod 0.49 216 2.27
30 Q4At 1.04 168 6.19
31 Q8Awd 7.39 600 1232
32 Q4Alt 1.75 262 6.68
33 C4Dl1to 1.57 259 6.06
34 - Qda2t 0.68 123 5.53
35 Q10At 10.12 201 50.35
36 . O3At 0.19 127 1.50
37 N10Dto 3.83 282 13.58
38 N10D2to 3.55 273 13.00
39 N10Ato 3.53 273 12.93
40 N1A4d 0.08 59 1.36
41 Q7Aat 4.85 340 14.26
42 Q3At 1.22 142 8.59
43 Ol5ata 0.78 154 5.06
44 Qllatd 8.29 507 16.35
45 O5At 0.26 151 1.72
46 N27Aaod 7.11 317 22.43

43



Figure 1.10

SPICE3 with bypass using the vcc compiler, part 1

Circuit Circuit Total Total Total CPU per
number name CPU time  iterations iteration (msec)
47 N27A2t 19.18 527 36.39
43 N27A30 2.77 147 18.84
49 N27A40 2.86 147 19.46
50 N27A50 19.59 500 39.18
51 N27A6aod 5.04 275 18.33
52 NI12At 246 240 10.25
53 N8Ao 0.15 8 18.75
54 N2Ao 0.04 9 444
55 O6At 023 127 1.81
56 N1ASd 0.11 41 2.68
57 N6At 347 427 8.13
58 Ql1Atad 10.50 667 15.74
59 Q5A0 0.05 15 3.33
60 Q2Dtd 1.83 538 340

61 066At - - -

62 N2Dtdo 122 405 3.01
63 Q8Dud 1025 614 16.69
64 Q4A3t 2.37 341 6.95
65 Q50At 140.95 2208 63.84
66 O5A1t 021 151 1.39
67 C38Da 9.13 453 20.15
68 C38D2a 4.16 167 2491
69 O6ALlt 020 127 1.57
70 O3Ap 0.01 6 1.67
71 O7Ap 0.04 6 6.67
72 T1Atad 0.67 219 3.06
73 T2Alt 131 503 2.60
74 T1Alt 0.48 324 1.48
75 t1A2t 0.26 204 1.27
76 T3At 132 122 10.82
77 T3A2t 132 122 10.82
78 Q5Dtd 593 733 8.09
79 Q5D1ud 6.06 762 7.95
80 Q7Dud 7.43 743 10.00
81 Q6Dtd 6.81 743 9.17
82 Q5D2ud 6.51 745 8.74
83 Q4ASta 45.31 1630 27.80 .
84 Q15atad 10.48 412 25.44
85 Q22Atad 16.76 430 38.98
86 Q22A2tad 1522 431 3531
87 QllAta 5.04 202 2495
88 Ql1Ao0 0.10 8 12.50
89 Q22A3tad 13.30 489 2720
90 Q22A4tad 15.40 351 43.87
91 Q22A5tad 13.76 429 32.07
92 03A1t 0.16 117 1.37
93 NO9At 178.23 12798 13.93
94 038Aa 0.38 3 126.67
95 C18At 11.24 492 22.85



Figure 1.10
SPICE3 with bypass using the vcc compiler, part 1
Circuit Circuit Total Total Total CPU per
number name CPU time  iterations iteration (msec)

96 C18Al1t 8.54 517 16.52

97 QI8A2t 8.98 549 16.36

98 N4Ada 0.86 41 20.98

99 C14Dt - - -
100 N804Dt - - -
101 T1At 0.23 141 1.63
102 CloMt 34.67 846 . 40.98
103 C68Dt 588.64 4501 130.78
104 C9A0 0.21 9 23.33
105 C82Dt - - -
106 C2At 0.96 155 6.19
107 C37Dt 76.33 1176 64.91
108 N27At 10.15 281 36.12
109 N698Dt 1623.54 3446 471.14
110 " Q6At 430.55 58500 7.36
111 C7Atd 341 250 13.64
112 C52Aa - - -
113 Q340t 2805.02 2300 1219.57
114 C54Dt 92.55 867 106.75
115 N1190Mt - - -
116 C31Dt 89.31 1292 69.13
117 Q2Alt 20.19 4620 4.37
118 C119At - - -
119 C6Dt 328 254 1291
120 Q2A2t 8.55 2401 356
121 Q6Alt 14.63 1743 8.39
122 Q4Adta - - -
123 0OdAo0 0.00 3 0.00
124 H44Aa - - -
125 Q10Ao 024 12 20.00
126 C77Mt - - -
127 Q4Af 0.04 9 4.44
128 N2Aa 0.38 6 63.33
129 Ni1Ad 022 111 1.98
130 O5A2t 0.17 129 1.32
131 02At 0.15 231 0.65
132 02A2t 0.07 118 0.59
133 C205At 914.09 6940 131.71
134 T2A2t - - -
135 C26At 13.33 257 51.87
136 NI1At 0.25 117 2.14
137 C37At 106.19 1254 84.68
138 N3At 3.50 595 5.88
139 C6D1t 1.27 248 5.12
140 Q86Aa 9.83 9 1092.22
141 C640Dt 1707.58 1611 1059.95
142 C1060Mt 682.89 788 866.61
143 Ql4Ao 0.32 14 22.86
144 C28Dt 55.98 1780 3145

45



Figure 1.10
SPICE3 with bypass using the vcc compiler, part 1

Circuit Circuit Total Total Total CPU per

number name CPU time  iterations iteration (msec)
145 C23Dt 11.90 472 25.21
146 020At 0.72 227 3.17
147 C277Mt 626.44 2784 225.01
148 C277M2t 22.69 88 257.84
149 C42Dt - - -
150 C7Ad 248 250 9.92
151 C14D1t 39.92 1614 24.73
152 Q84At 1277.82 3575 35743
153 Q50A 1t 146.43 2208 T 66.32
154 020A1t 3.79 939 4.04
141 total 12427.61 154123

average 88.14 1093 80.63



Figure 1.11
SPICE3 with bypass using the vcc compiler, part 2

Circuit Circuit Transient  Transient Transient CPU
number name CPU time  iterations  per iteration (msec)
1 Q180Do - - -
2 Q180D20 - - -
3 Q2At 3.00 790 3.80
4 09Aa - - -
5 01024A0 - - -
6 N48Dt 138.78 2568 54.04
7 NSAt 1.50 179 8.38
8 N5A2t 1.36 169 8.05
9 O10At 0.95 453 2.10
10 Q6Ao0 - - -
11 Q6A20 - - -
12 Q4Ao0 - - -
13 NlAot 0.28 118 2.37
14 N1A2ot 0.31 118 2.63
15 N1A3ot 0.30 118 2.54
16 O8At 041 166 247
17 QlAdo - - -
18 Q1A2t 0.51 184 2.77
19 Q5Aud 139 195 7.13
20 C25A0 - - -
21 C27A0 - - -
22 C7Ao0 - - -
23 C4Dto 2.62 468 5.60
24 C22Dt 8.4 211 40.00
25 C22D20o - - -
26 T2At 0.40 122 328
27 Q7A0 - - -
28 - N116Dt 128.99 1294 99.68
29 N2Dod - - -
30 Q4At 0.99 160 6.19
31 Q8Atd 5.00 379 13.19
32 Q4Alt 1.69 254 6.65
33 C4Dl1to 1.48 237 6.24
34 Q4a2t 0.65 114 5.70
35 Q10At 942 189 49.84
36 03At 0.17 124 1.37
37 N10Dto 3.44 248 13.87
38 N10D2to 3.16 239 13.22
39 N10Ato 3.19 239 13.35
40 N1Ad4d - - -
41 Q7Aat 3.13 258 12.13
42 Q3At 1.10 124 8.87
43 Ol5ata 0.36 148 243
44 Qilatd 5.03 278 18.09
45 O5At 0.26 147 1.77
46 N27Aaod - - -
47 N27A2t 15.42 381 40.47

48 N27A30 - - -



Figure 1.11
SPICE3 with bypass using the vcc compiler, part 2

Circuit  Circuit Transient  Transient Transient CPU
oumber  name CPU time  iterations  per iteration (msec)

49 N27A40 - - -

50 N27AS50 18.11 429 42.21
51 N27A6aod - - -

52 N12At 2.32 220 10.55
53 N8Ao - - -

54 N2Ao - - -

55 O6At 0.22 124 .77
56 N1As5d - - -

57 N6At 342 424 8.07
58 Ql1Atad 6.50 440 14.77
59 Q5Ao0 - - -

60 Q2Did 1.17 315 3N
61 O66At - - -

62 N2Dtdo 0.52 156 3.33
63 Q8Dtd 6.49 339 19.14
64 Q4A3t 2.30 333 6.91
65 QS50At 139.30 2167 64.28
66 OSA1t 0.19 148 1.28
67 C38Da - - -

68 C38D2a - - -

69 -O6Alt 0.19 124 1.53
70 . O3Ap - - -

71 O7Ap - - -

72 T1Atad 0.19 132 1.44
73 T2Alt 1.30 500 2.60
74 T1Alt 0.48 324 1.48
75 t1A2t 0.26 204 1.27
76 T3At 0.39 116 3.36
77 T3A2t 041 116 353
78 Q5Dud 3.90 434 8.99
79 Q5D1td 3.98 457 8.71
80 Q7Dtd 4.94 454 - 10.88
81 Q6Dd 443 438 10.11
82 Q5D2d 4.68 504 9.29
83 Q4AS5ta 41.99 1620 25.92
84 Q15atad 3.93 173 22.72
85 Q22Atad 6.75 185 36.49
86 Q22A2tad 6.17 188 32.82
87 QllAta 333 186 17.90
88 QllAo0 - - -

89 Q22A3tad 7.49 250 29.96
90 Q22A4tad 9.88 235 42.04
91 Q22AS5tad 5.67 187 30.32
92 O3Alt 0.14 - 114 1.23
93 N9At 178.04 12783 13.93
94 038Aa - - -

95 C18At 10.86 474 2291
96 C18A1t 7.90 464 17.03
97 Q18A2t 8.33 496 16.79



Figure 1.11
SPICE3 with bypass using the vcc compiler, part 2

Circuit Circuit Transient  Transient Transient CPU
number pame CPU time iterations  per iteration (msec)

98 N4Ada - - -

99 Cl4Dt - - -
100 N804Dt - - -
101 T1At 0.23 138 1.67
102 Ciomt 34.29 838 40.92
103 C68Dt 587.08 4493 130.67
104 C9A0 - - -
105 - C82Dt - - -
106 C2At 0.92 147 6.26
107 C37Dt 75.78 1166 64.99
108 N27At 9.63 264 36.48
109 N698Dt 1610.75 3409 472.50
110 Q6At 430.47 58489 7.36
111 C7Aud 2.49 160 15.56
112 C52Aa - - -
113 Q340t 2633.67 2168 1214.79
114 C54Dt 90.93 862 105.49
115 N1190Mt - - -
116 C31Dt 86.07 1233 69.81
117 Q2A1t 20.19 4620 437
118 C119At - - -
119 C6Dt 3.16 247 . 12.79
120 Q2A2t 8.50 2393 - 3.55
121 Q6A1t 14.58 1734 8.41
122 Q4Adta - - -
123 04A0 - - -
124 H44Aa - - -
125 Q10A0 - - -
126 CT™Mt - - -
127 Q4Af - - -
128 N2Aa - - -
129 N1Ad - - -
130 O5A2¢ 0.17 126 1.35
131 O2At 0.14 228 0.61
132 02A2t 0.07 114 0.61
133 C205At 912.26 6926 131.72
134 T2A2t - - -
135 C26At 12.50 240 52.08
136 N1At .23 114 2.02
137 C37At 105.32 1242 84.80
138 N3At 3.43 585 5.86
139 C6D1t 1.19 228 5.22
140 Q86Aa - - -
141 C640Dt 1689.05 1599 1056.32
142 C1060Mt 635.61 713 891.46
143 Ql4A0 - - -
144 C28Dt 55.67 1765 31.54
145 C23Dt 11.75 465 25.27

146 0O20At 0.72 227 3.17
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Figure 1.11
SPICE3 with bypass using the vcc compiler, part 2
Circuit Circuit Transient  Transient Transient CPU
number name CPU time iterations  per iteration (msec)
147 C277Mt 625.81 2784 224,79
148 C277M2t 22.01 88 250.11
149 C42Dt - - -
150 C7Ad - - -
151 C14D1t 39.89 1614 24.71
152 Q84At 1261.22 3543 355.98
153 Q50A1t 144.70 2167 66.77
154" 020A1t 3.75 936 4.01
103 total 11974.13 144990

average 116.25 1407 82.59



Figure 1.12
SPICE3 with bypass using the vcc compiler, part 3
Circuit Circuit Total Total Total LU Total
number  name load time  reorder ime decomposition time  solve time

1 Q180Do 4.28 1.93 1.95 1.22
2 Q180D20 442 2.00 1.91 1.19
3 Q2At 1.80 0.00 0.29 0.26
4 09Aa 0.01 0.00 0.060 0.00
5 01024A0 0.01 0.00 0.00 0.00
6 N48Dt 12041 0.04 4.30 3.40
7 N5At 1.27 0.00 0.05 0.02
8 N5SA2t 1.04 0.00 0.05 0.06
9 O10At 0.25 0.01 0.07 0.10
10 Q6Ao0 0.05 0.01 0.00 0.00

11 Q6A20 - - - -
12 Q4Ao 0.01 0.00 0.00 0.01
13 NlAot 0.13 0.00 - 0.02 0.02
14 N1A2ot 0.09 0.00 0.00 0.03
15 N1A3ot 0.11 0.00 0.01 0.03
16 O8At 0.19 0.00 0.03 0.01
17 QlAdo 0.07 0.00 0.01 0.02
18 QlA2t 0.31 0.00 0.02 0.02
19 Q5Aud 1.29 0.02 0.12 0.11
20 C25A0 1.99 0.04 0.14 0.13
21 C27A0 1.98 0.06 0.20 0.22
22 Cl7A0 0.67 0.02 0.06 0.03
23 C4Dto 2.00 0.00 0.08 0.10
24 C22Dt 6.19 0.12 0.62 0.48
25 C22D2o 0.26 0.09 0.03 0.04
26 T2At 0.04 0.01 0.06 0.04
27 Q7A0 0.06 0.00 0.00 0.00
28 N116Dt 88.86 0.23 592 4.63
29 N2Dod 0.26 0.00 0.02 0.02
30 Q4At 0.55 0.01 0.14 0.06
31 Q8Ad 348 0.06 1.14 0.63
32 Q4Alt 0.96 - 0.02 0.10 0.07
33 C4D1to 1.07 0.03 0.03 0.04
34 Q4a2t 0.38 0.02 0.03 0.06
35 Q10At 342 0.41 225 1.16
36 0O3At 0.06 0.01 0.01 0.00
37 N10Dto 3.00 0.02 0.16 0.09
38 N10D2to 2.79 0.03 0.09 0.08
39 N10Ato 2.67 0.02 0.15 0.13
40 N1A4d 0.00 0.00 0.00 0.01
41 Q7Aat 2.67 0.03 0.30 0.14
42 Q3At 0.54 0.06 0.10 0.07
43 O15ata 0.08 0.00 0.05 0.02
4 Qilatd 3.89 0.07 1.00 0.70
45 OS5At 0.18 0.00 0.03 0.03
46 N27Aaod 4.87 0.04 0.46 0.29
47 N27A2t 15.83 0.02 0.71 0.51
48 N27A30 234 0.02 0.15 0.13

51



Figure 1.12

SPICE3 with bypass using the vcc compiler, part 3

Circuit Circuit Total Total Total LU Total

number  name load time  reorder time decomposition time  solve time
49 N27A4d0 251 0.01 0.16 0.06
50 N27A50 15.81 0.03 0.80 0.50
51 N27A6a0d 2.89 0.03 0.26 0.33
52 NI12At 1.47 0.00 0.11 0.03
53 N8Ao 0.11 0.01 0.00 0.00
54 N2Ao 0.01 0.01 0.00 0.00
55 O6At 0.07 0.00 0.01 0.00
56 N1AS5d 0.05 0.00 0.00 0.01
57 N6At 240 0.00 0.11 0.17
58 Ql1Atad 529 0.06 0.94 0.58
59 Q5Ao 0.04 0.00 0.01 0.00
60 Q2Dud 0.72 0.00 0.19 0.12
61 O66At - - -
62 N2Dtdo 0.74 0.01 0.03 0.05
63 Q8Dud 5.23 0.07 1.09 0.99
64 Q4A3t 1.39 0.03 0.20 0.15
65 Q50At 8323 0.30 18.28 12.46
66 O5Alt 0.04 0.00 0.01 0.02
67 C38Da 7.03 0.09 1.10 0.78
68 C38D2a 2.87 0.18 0.67 0.32
69 O6Alt 0.06 0.00 0.02 0.02
70 03Ap 0.00 0.00 - 0.00 0.00
71 - O7Ap 0.01 0.00 0.00 0.00
72 T1Atad 0.01 0.00 0.03 0.02
73 T2A1t 0.20 0.00 0.16 0.10
74 T1Alt 0.02 0.00 0.06 0.06
75 t1A2t 0.04 0.00 0.01 0.01
76 T3At 0.06 0.02 0.04 0.08
77 T3A2t 0.02 0.03 0.07 0.08
78 Q5Dud 3.08 0.05 0.71 0.49
79 Q5D1td 327 0.03 0.56 0.54
80 Q7Dud 4.10 0.03 0.94 0.61
81 Q6D 3.68 0.02 0.82 0.53
82 Q5D2wd 351 0.05 0.67 0.61
83 Q4ASta 8.75 0.33 22,58 5.96
84 Q15atad 3.86 0.14 1.17 0.68
85 Q22Atad 7.55 0.16 1.61 0.90
86 Q22A2tad 6.13 0.17 1.54 0.90
87 QllAta 1.97 0.03 0.36 0.17
88 QllAo 0.04 0.02 0.00 0.00
89 Q22A3tad 6.66 0.14 144 0.87
90 Q22A4tad 5.86 0.25 1.75 1.64
91 Q22A5tad 571 0.13 1.18 0.86
92 O3A1t 0.05 0.00 0.00 0.01
93 NOAt 138.81 0.03 10.49 7.84
94 038Aa 0.01 0.01 -0.00 0.00
95 C18At 5.26 0.11 234 1.02
96 C18A1t 483 0.09 143 0.47
97 QI18A2t 4.79 0.09 1.66 0.62



Figure 1.12
SPICE3 with bypass using the vcc compiler, part 3
Circuit Circuit Total Total Total LU Total
number  name load time  reorder ime decomposition time  solve time

98 N4Ada 022 0.00 0.00 0.01

99 C14Dt - - - -
100 N804Dt - - - -
101 T1At 0.03 0.01 0.02 0.03
102 C19Mt 25.63 0.10 2.02 1.83
103 C68Dt 434.69 0.68 60.05 37.25
104 C9A0 0.14 0.01 0.00 0.00
105 C82Dt - - - -
106 C2At 0.60 0.00 0.04 0.07
107 C37Dt 64.51 0.08 1.61 2.15
108 N27At 7.67 0.02 0.25 0.32
109 N698Dt 977.86 3.88 151.70 84.96
110 Q6At 322,53 0.01 27.28 23.28
111 C7Ad 2.78 0.00 0.06 0.07
112 C52Aa - - - -
113 Q340t 932.90 67.63 1271.89 248.71
114 C54Dt 38.11 1.41 28.72 11.05
115 N1190Mt - - - -
116 C31Dt 69.86 0.17 6.16 4.66
117 Q2A1t 10.87 0.01 3.10 2.10
118 C119At - - - - .
119 C6Dt 275 0.01 0.06 0.05
120 Q2A2t 6.02 0.01 0.51 0.42
121 Q6A1t 11.68 0.00 0.51 0.38
122 Q4Adta - - - -
123 O4Ao0 0.00 0.00 0.00 0.00
124 H44Aa - - - -
125 Q10A0 0.03 0.06 0.06 0.02
126 CTMt - - - -
127 Q4Af 0.01 0.01 0.00 0.00
128 N2Aa 0.02 0.00 0.00 0.00
129 N1Ad 0.11 0.00 0.01 0.00
130 O5A2t 0.05 0.00 0.01 0.02
131 O2At 0.02 0.00 0.01 0.00
132 02A2t 0.02 0.00 0.00 0.00
133 C205At 665.74 0.50 79.25 44.74
134 T2A2t - - - -
135 C26At 7.35 0.23 1.82 0.81
136 N1At 0.10 0.00 0.00 0.01
137 C37At 87.20 0.25 7.22 2.57
138 N3At 2.66 0.02 0.10 0.17
139 C6D1t 0.80 0.00 0.05 0.02
140 Q86Aa 0.39 1.02 0.25 0.16
141 C640Dt 1046.15 15.61 448.82 52.41
142 C1060Mt 517.52 8.02 69.53 22.23
143 Ql4A0 0.13 0.05 0.03 0.02
144 C28Dt 39.55 0.03 1.61 1.54
145 C23Dt 9.63 0.02 0.26 0.28
146 0O20At 0.13 0.01 0.07 0.04

53



Figure 1.12
SPICE3 with bypass using the vcc compiler, part 3

Circuit Circuit Total Total Total LU Total

number  name load time reorder time decomposition time  solve time
147 C277Mt 436.42 0.52 35.26 22.02
148 C277TM2t 17.93 1.90 1.10 0.70
149 C42Dt - - - -
150 C7Ad 1.31 0.01 0.18 0.19
151 C14D1t 32.95 0.02 1.13 0.87
152 Q84At 465.65 14.10 315.03 162.71
153 Q50A1t 88.00 0.31 18.29 12.59
154 020A1t 1.65 0.02 0.51 0.39
141 total 6967.44 124.95 2633.55 799.92

average 4941 0.89 18.68 5.67



1.3.5. SPICE2 with bypass

Figure 1.13
SPICE2 with bypass, part 1
Circuit Circuit Total Total Transient  Total CPU per
number name CPU time  iterations iterations iteration (msec)

1 Q180Do 22.47 53 0 423.96
2 Q180D20 22.53 53 0 425.09

3 Q2At 4.62 948 938 4.87

4 09%9Aa 0.30 2 0 150.00

5 01024A0 - - - -

6 N48Dt 134.22 992 978 135.30

7 NS5At 2.98 160 140 18.63

8 N5A2t 3.00 162 142 18.52

9 0O10At - - - -
10 Q6Ao0 0.30 13 0 23.08
11 Q6A20 0.88 147 0 5.99
12 Q4Ao0 0.33 7 0 47.14
13 NlAot 1.22 142 134 8.59
14 N1A2ot 1.68 228 220 7.37
15 N1A3ot 1.27 182 174 6.98
16 O8At 0.93 220 220 4.23
17 QlAdo 0.37 70 0 529
18 Q1A2t 1.18 360 351 3.28
19 Q5Aud 3.08 419 193 7.35
20 C25A0 1.93 T34 0 56.76
21 C27A0 273 43 0 63.49
22 ClAo0 0.98 44 0 22.27
23 C4Dto 5.30 421 403 12.59
24 . C22pt 16.83 208 180 80.91
25 C22D20 2.07 16 0 129.38
26 T2At 1.75 386 384 453
27 Q7A0 0.40 13 0 30.77
28 N116Dt 295.80 1565 1497 189.01
29 N2Dod 1.48 231 0 6.41
30 Q4At 1.73 166 158 10.42
31 Q8Atd 7.12 605 375 11.77
32 Q4Alt 2.37 258 250 9.19
33 C4D1to 4.18 305 275 13.70
34 Q4a2t 1.12 123 114 9.11
35 Q10At 14.48 199 187 72.76
36 0O3At 0.25 126 124 1.98
37 N10Dto 9.87 291 249 33.92
38 N10D2to 9.28 285 243 32.56
39 N10Ato 8.73 259 217 33.71
40 N1A4d 0.22 61 0 3.61
41 Q7Aat 6.57 337 255 19.50
42 Q3At 1.48 142 124 10.42
43 O15ata 1.58 142 138 11.13
44 Qllad 8.25 528 277 15.63
45 O5At - - - -
46 N27Aaod 12.32 292 0 42.19
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Figure 1.13
SPICE2 with bypass, part 1
Circuit Circuit Total Total Transient  Total CPU per
number name CPU time iterations iterations iteration (msec)

47 N27A2t 28.90 441 424 65.53
48 N27A30 1.43 17 0 84.12
49 N27A40 1.43 17 0 84.12
50 N27A50 28.73 426 418 67.44
51 N27A6aod 8.98 247 0 36.36
52 N12At 5.58 310 262 18.00
53 N8Ao 0.92 10 0 92.00
54 N2Ao 0.52 10 0 52.00
55 O6AL 0.45 126 124 3.57
56 N1AS5d 0.43 53 0 8.11
57 N6At 6.15 401 398 15.34
58 QllAtad 11.18 756 499 14.79
59 Q5Ao0 0.33 15 0 22.00
60 Q2Dtd 2.77 562 313 4.93
61 O66At 34.78 1706 1689 20.39
62 N2Dtdo 8.68 1218 460 7.13
63 Q8Dtd 10.38 628 343 16.53
64 Q4A3t 3.22 337 329 9.55
65 Q50At 153.93 2229 2192 69.06
66 O5A1t 0.57 150 148 3.80
67 C38Da - - - -

68 C38D2a - - - -

69 O6Alt 0.32 126 124 2.54
70 03Ap - - - -

71 O7Ap - - - -

72 T1Atad 143 342 256 418
73- T2Alt 2.62 900 898 291
74 T1Alt 0.83 328 328 2.53
75 t1A2¢ 0.68 328 328 2.07
76 T3At 2.03 300 296 6.77
77 T3A2t 1.92 300 296 6.40
78 Q5Dtd 6.63 753 460 8.80
79 Q5D1td 6.78 779 466 8.70
80 Q7Dud 7.90 737 455 10.72
81 Q6Dtd 7.20 745 440 9.66
82 Q5D2td 6.72 762 482 8.82
83 Q4ASta - - - -

84 Q15atad 12.42 496 167 25.04
85 Q22Atad 17.10 446 176 38.34
86 Q22A2tad 14.85 449 178 33.07
87 QliAta 5.47 183 167 29.89
88 Ql1Ao0 0.52 8 0 65.00
89 Q22A3tad 14.78 549 254 26.92
90 Q22A4tad 13.78 340 230 40.53
91 Q22AStad 13.38 475 178 28.17
92 O3Alt - - - -

93 NIAt 15.62 619 591 25.23
94 038Aa 0.80 2 0 400.00
95 C18At - - - -
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Figure 1.13
SPICE2 with bypass, part 1
Circuit Circuit Total Total Transient  Total CPU per
number - name CPU time  iterations iterations iteration (msec)

96 C18A1t 24.43 549 523 44.50

97 Q18A2t 26.40 598 570 44.15

98 N4Ada 1.42 70 0 20.29

99 Clabt - - - -
100 N804Dt - - - -
101 T1At - - - -
102 C19Mt - - - -
103 C68Dt 397.07 1661 1652 239.05
104 C9A0 - - - -
105 C82Dt - - - -
106 C2At 1.88 175 169 10.74
107 C37Dt - - - -
108 N27At 18.57 322 306 57.67
109 N698Dt 3257.62 3553 3469 916.86
110 Q6At 454.33 52240 52229 8.70
111 CTAd 9.97 326 185 30.58
112 C52Aa - - - -
113 Q340t 5023.77 2346 2188 2141.42
114 C54Dt 177.82 857 851 207.49
115 N1190Mt - - - -
116 C31Dt - - - -
117 Q2Alt 1404.27 284785 284786 4,93
118 C119At - - - -
119 C6Dt 7.02 252 244 27.86
120 Q2A2t 10.02 2325 2317 4.31
121 .Q6Alt 16.18 1774 . 1765 9.12
122 Q4Adta - - - -
123 O4Ao0 - - - -
124 H44Aa - - - -
125 Q10A0 1.23 37 0 33.24
126 C7T™Mt - - - -
127 Q4Af 0.32 9 0 35.56
128 N2Aa 0.62 6 0 103.33
129 N1Ad 0.58 125 0 4.64
130 0O5A2t 0.32 128 126 2.50
131 02At 0.18 114 114 1.58
132 02A2t 0.23 117 114 1.97
133 C205At - - - -
134 T2A2t 0.82 170 168 4.82
135 C26At 28.28 273 256 103.59
136 N1At 0.62 120 114 5.17
137 C37At - - - -
138 N3At - - - -
139 C6D1t - - - -
140 Q86Aa 14.02 9 0 1557.78
141 C640Dt - - - -
142 C1060Mt - - - -
143 Ql4Ao 1.25 14 0 89.29
144 C28Dt - - - -
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Figure 1.13
SPICE2 with bypass, part 1
Circuit Circuit Total Total Transient  Total CPU per
number name CPU time iterations iterations iteration (msec)
145 C23Dt - - - -
146 020At - - - -
147 C277Mt 1317.30 3385 3385 389.16
148 C277M2t 2503.52 5003 5003 500.40
149 C42Dt - - - -
150 C7Ad - - - -
151 Cl14D1t - - - -
152 Q84At 1316.45 3496 3465 376.56
153 Q50A1t 154.77 2229 2192 69.43
154 0O20A1t 5.88 1204 1200 4.88
117 total 17260.48 399136 390700
average 147.53 3411 3339 43.24



Figure 1.14
SPICE2 with bypass, part 2

Circuit Circuit Total reorder and LU Matrix Number of Total
number  name decomposition time  solve time  matrix solves  load time
1 Q180Do 8.35 1.38 52 3.92
2 Q180D20o 8.30 1.32 52 3.87
3 Q2At 0.52 0.48 719 2.17
4 09Aa 0.00 0.00 1 0.00
5 01024A0 - - - -
6 N48Dt 2.63 1.27 727 127.55
7 N>5At 0.02 0.05 90 1.73
8 N5A2t 0.05 0.03 92 1.87
9 O10At - - - -
10 Q6Ao0 0.02 0.00 12 0.07
11 Q6A20 0.18 0.02 146 0.43
12 Q4Ao 0.03 0.00 6 0.00
13 NilAot 0.03 0.05 74 0.32
14 N1A2ot 0.02 0.02 117 0.57
15 N1A3ot 0.03 0.05 94 0.35
16 O8At 0.07 0.03 152 0.18
17 QlAdo 0.07 0.02 48 0.03
18 Q1A2t 0.05 0.02 264 0.47
19 Q5Awd 0.28 0.10 236 1.32
20 C25A0 0.18 0.03 33 0.92
21 C27A0 0.22 0.03 42 1.42
22 Cl7Ao0 0.07 0.02 43 0.50
23 C4Dto 0.12 0.03 272 3.87
24 C22Dt 1.10 0.42 144 12.50
25 C22D2o 0.28 0.05 15 0.63
26 T2At 0.25 0.08 193 0.12
27 Q7A0 0.05 0.00 12 0.05
28 N116Dt 12.98 6.08 1090 217.03
29 N2Dod 0.03 0.00 129 0.78
30 Q4At 0.17 0.07 108 0.45
31 Q8Aud 1.33 0.47 389 3.38
32 Q4Alt 0.28 0.03 167 0.85
33 C4D1to 0.10 0.07 197 2.82
34 Q4a2t 0.07 0.03 65 0.33
35 Q10At 4.97 1.05 129 348
36 O3At 0.00 0.00 63 0.05
37 N10Dto 0.17 0.08 202 8.30
38 N10D2to 0.08 0.12 197 7.77
39 N10Ato 0.17 0.05 177 7.13
40 N1A4d 0.00 0.00 34 0.07
41 Q7Aat 0.28 0.32 271 3.32
42 Q3At 0.15 0.07 79 0.48
43 Ol15ata 0.13 0.03 72 0.07
4 Qllatd 1.38 0.60 336 4.03
45 O5At - - -
46 N27Aaod 0.48 0.22 190 9.40
47 N27A2t 0.92 0.33 299 24.12
48 N27A30 0.13 0.03 16 0.60



Figure 1.14
SPICE2 with bypass, part 2
Circuit Circuit Total reorder and LU Matrix Number of Total
number  name decomposition time  solve time  matrix solves load time

49 N27A40 0.12 0.02 16 0.63
50 N27AS0 0.73 0.47 284 24.07
51 N27A6aod 0.33 0.20 145 6.32
52 N12At 0.22 0.10 199 3.80
53 N8Ao 0.07 0.00 9 0.25
54 N2Ao 0.03 0.02 9 0.05
55 O6At 0.02 0.02 63 0.05
56 N1ASd 0.03 0.00 41 0.13
57 N6At 0.30 0.20 247 4.02
58 QllAtad 1.28 0.82 51 5.87
59 Q5Ao0 0.02 0.00 14 0.05
60 Q2Dhud 0.20 0.18 365 0.80
61 0O66At 7.75 3.32 891 6.07
62 N2Dtdo 0.33 0.15 915 4.92
63 Q8Dtd 2.25 0.80 425 4.98
64 Q4A3t 0.37 0.18 220 1.20
65 Q50At 27.95 10.98 1604 82.55
66 O5A1t 0.00 0.00 75 0.03
67 C38Da - - - -

68 C38D2a - - - -

69 O6A1t 0.02 0.00 63 0.05
70 O3Ap - - - -

71 O7Ap - - - -

72 T1Atad 0.08 0.00 172 0.08
73 T2A1t 0.22 0.28 450 0.27
74 T1Alt 0.07 0.03 163 0.08
75 t1A2t 0.10 0.07 163 0.05
76 T3At 0.22 0.12 151 0.08
77 T3A2t 0.23 0.12 151 0.07
78 Q5Dud 1.12 0.52 532 3.07
79 Q5D1td 1.28 0.55 562 3.18
80 Q7Dtd 1.50 0.80 524 3.60
81 Q6Dtd 1.40 0.63 533 3.12
82 Q5D2ud 1.32 0.72 528 2.82
83 Q4ASta - - - -

84 Q15atad 2.55 0.77 336 4.18
85 Q22Atad 2.50 0.98 287 7.70
86 Q22A2tad 245 0.87 290 5.55
87 QllAta 0.52 0.15 110 1.68
88 QllAo 0.07 0.00 7 0.05
89 Q22A3tad 2.75 0.88 348 6.77
90 Q22A4tad 3.12 1.00 214 5.05
91 Q22AStad 2.05 0.72 309 5.52
92 O3A1t - - - -

93 N9At 0.87 0.57 460 12.08
94 038Aa 0.05 0.00 1 0.02
95 C18At - - - -

96 C18Alt 6.55 1.22 418 13.47
97 Q18A2t 6.92 1.38 456 14.35
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Figure 1.14

SPICE2 with bypass, part 2
Circuit Circuit Total reorder and LU Matrix Number of Total
number  name decomposition time  solve time  matrix solves load time
98 N4Ada 0.07 0.00 58 0.68
99 C14Dt - - - -
100 N804Dt - - - -
101 T1At - - - -
102 C19Mt - - - -
103 C68Dt 36.57 14.58 1258 318.43
104 C9A0 - - - -
105 C82Dt - - - -
106 C2At 0.05 0.03 114 1.40
107 C37Dt - - - -
108 N27At 0.53 0.37 201 14.95
109 N698Dt 216.48 71.88 2377 2497.40
110 Q6At 49.33 30.38 41820 294.85
111 C7Aud 0.58 0.25 233 7.60
112 C52Aa - - - -
113 Q340t 3476.08 261.22 1821 955.88
114 C54Dt 60.22 13.42 663 80.90
115 N1190Mt - - - -
116 C31Dt - A - - -
117 Q2A1t 332.93 171.17 246534 711.47
118 C119At - - - -
119 CéDt 0.05 . 0.05 - 166 5.65
120 Q2A2t 1.18 0.52 1794 5.78
121 Q6AIlt 1.28 0.60 1290 10.87
122 Q4Adta - - - -
123 O4A0 - - - -
124 H44Aa - - : - -
125 Q10A0 0.47 0.08 36 0.10
126 CTmt - - - -
127 Q4Af 0.02 0.02 8 0.02
128 N2Aa 0.02 0.02 5 0.00
129 N1Ad 0.08 0.00 69 0.28
130 O5A2¢ 0.00 0.00 64 0.00
131 O2At 0.00 0.00 56 0.02
132 02A2t 0.00 0.02 59 0.03
133 C205At - - - -
134 T2A2t 0.18 0.03 . 85 0.07
135 C26At 5.43 1.00 183 13.93
136 N1At 0.02 0.00 62 0.22
137 C37At - - - -
138 N3At - - - -
139 C6D1t - - - -
140 Q86Aa 3.60 0.17 8 0.30
141 C640Dt - - - -
142 C1060Mt - - - -
143 Ql4Ao0 0.20 0.10 13 0.12
144 C28Dt - - - -
145 C23Dbt - - - -

146 0O20At - - - -



Figure 1.14

SPICE2 with bypass, part 2
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Circuit Circuit Total reorder and LU Matrix Number of Total

number  name decomposition time  solve time  matrix solves load time
147 C27TMt 76.85 28.70 2476 956.60
148 C277M2t 119.85 43.80 3734 1976.20
149 C42Dt - - - -
150 C7Ad - - - -
151 C14D1t - - - -
152 Q84At 321.30 124.07 2241 437.12
153 Q50A1t 27.88 10.27 1604 83.80
154 020A1t 1.12 0.87 794 1.62
117 total 4859.07 818.57 330933 9074.25

average 4153 7.00 2828 77.56



1.3.6. SPICE2 without bypass

Figure 1.15
SPICE2 without bypass, part 1
Circuit Circuit Total Total Transient  Total CPU per
number name CPU time  iterations iterations iteration (msec)

1 Q180Do 22.93 53 0 432.64

2 Q180D20 22.65 53 0 427.36

3 Q2At 3.97 875 865 4.54

4 09Aa 0.27 2 0 135.00

5 . 01024A0 - - - -

6 N48Dt 119.93 992 978 120.90

7 N5At 2.63 160 140 16.44

8 N5A2t 2.60 162 142 16.05

9 O10At - - - -
10 Q6Ao0 0.25 13 0 19.23
11 Q6A20 0.90 147 0 6.12
12 Q4Ao 0.27 7 0 38.57
13 NlAot 1.17 142 134 8.24
14 N1A2ot 1.57 228 220 6.89
15 N1A3ot 1.07 182 174 . 5.88
16 O8At 0.82 220 220 3.73
17 QlAdo 0.37 70 0 5.29
18 Q1A2t 1.22 360 351 3.39
19 Q5Atd 2.83 419 193 6.75
20 C25A0 1.78 34 0 52.35
21° C27A0 2.55 43 0 59.30
22 C7Ao 0.68 44 0 15.45
23 C4Dto 442 403 383 10.97
24 C22Dt 13.97 208 180 67.16
25 C22D2o 1.92 16 0 120.00
26 T2At 1.53 386 384 3.96
27 Q7A0 0.38 13 0 29.23
28 N116Dt 324.95 1562 1494 208.03
29 N2Dod 1.20 229 0 5.24
30 Q4At 1.78 166 158 10.72
31 Q8Atd 7.17 611 382 11.73
32 Q4AlLt 2.03 256 248 7.93
33 C4D1to 3.58 308 278 11.62
34 Q4a2t 1.03 123 114 8.37
35 Q10At 12.42 189 177 65.71
36 O3At 0.23 126 124 1.83
37 N10Dto 8.17 287 245 28.47
38 N10D2to 7.78 281 239 27.69
39 N10Ato 8.15 260 218 31.35
40 N1A4d 0.25 61 0 4.10
41 Q7Aat 6.30 337 255 18.69
42 Q3At 1.35 142 124 9.51
43 Ol5ata 1.25 142 138 8.80
44 Qllad 7.63 527 276 14.48
45 O5At - - - -
46 N27Aaod 11.48 292 0 39.32
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Figure 1.15
SPICE2 without bypass, part 1

Circuit Circuit Total Total Transient  Total CPU per
number name CPU time iterations iterations iteration (msec)

47 N27A2t 23.55 392 375 60.08
48 N27A30 1.05 17 0 61.76
49 N27A40 1.22 17 0 71.76
50 N27A50 22.12 366 358 60.44
51 N27A6aod 7.38 247 0 29.88
52 N12At 5.62 309 266 18.19
53. N8Ao 0.72 10 0 72.00
54 N2Ao 0.48 10 0 48.00
55 O6At 0.38 126 124 3.02
56 NI1A5d 0.30 53 0 5.66
57 N6At 5.33 385 382 13.84
58 Q1l1Atad 10.10 722 465 13.99
59 Q5A0 0.33 15 0 22.00
60 Q2Dtd 2.28 503 254 4.53
61 O66At 28.18 1680 1663 16.77
62 N2Dtdo 6.98 1218 460 5.73
63 Q8Dtd 9.95 621 341 16.02
64 Q4A3t 2.92 352 344 8.30
65 QS50At 160.00 2273 2236 70.39
66 O5A1t 0.48 150 148 3.20
67 C38Da - - - -
68 C38D2a - - - -

" 69 06Alt 0.28 126 124 222
70 03Ap - - - -
71 O7Ap - - - -
72 T1Atad 1.28 342 256 3.74
73 T2A1lt 2.15 898 896 2.39
74 T1Alt 0.82 328 328 2.50
75 t1A2t 0.78 328 328 2.38
76 T3At 1.72 300 296 5.73
77 T3A2t 1.50 300 296 5.00
78 Q5Dud 6.30 731 437 8.62
79 Q5D1td 6.52 765 471 8.52
80 Q7Did 1.73 736 454 10.50
81 Q6Dtd 7.42 830 438 8.94
82 Q5D2td 6.33 738 458 8.58
83 Q4ASta - - - -
84 Q15atad 13.28 526 164 25.25
85 Q22Atad 16.48 446 176 36.95
86 Q22A2tad 14.17 447 176 31.70
87 QllAta 4.78 183 167 26.12
88 QllAo0 0.43 8 0 53.75
89 Q22A3tad - 13.60 527 232 25.81
90 Q22A4tad 12.08 272 161 44.41
91 Q22AS5tad 13.53 463 166 29.22
92 O3A1lt - - - -
93 N9At 12.98 595 567 21.82
94 038Aa 0.68 2 0 340.00
95 C18At - - - -



Figure 1.15
SPICE2 without bypass, part 1

Circuit Circuit Total Total Transient  Total CPU per
number name CPU time iterations iterations iteration (msec)
96 C18Alt 23.10 571 547 40.46
97 Q18A2t 23.92 579 551 41.31
98 N4Ada 1.32 70 0 18.86
99 C14Dt - - - -
100 N804Dt - - - -
101 T1At - - - -
102 CioMt - - - -
103 C68Dt 329.48 1655 1646 199.08
104 C9A0 - - - -
105 C82Dt - - - -
106 C2At 1.42 175 169 8.11
107 C37Dt - - - -
108 N27At 19.65 325 309 60.46
109 N698Dt 3734.77 3546 3468 1053.23
110 Q6At 430.42 52412 52401 8.21
111 C7Ad 8.18 327 186 25.02
112 C52Aa - - - -
113 Q340t 3927.57 1925 1797 2040.30
114 C54Dt 154.58 833 827 185.57
115 N1190Mt - - - -
116 C31Dt - - - -
117 Q2A1t 25.80 5379 5379 4.80
118 C119At - - - -
119 Ce6Dt 5.13 252 244 20.36
120 Q2A2t 8.62 2169 2161 397
121 Q6ALt 15.83 1800 1791 8.79
122 Q4A4ta - - - -
123 0O4Ao0 - - - -
124 H44Aa - - - -
125 Q10A0 1.17 37 0 31.62
126 C7TTMt - - - -
127 Q4Af 0.25 9 0 27.78
128 N2Aa 0.53 6 0 88.33
129 N1Ad 0.53 125 0 4.24
130 O5A2t 0.27 128 126 2.11
131 02At 0.17 114 114 1.49
132 02A2t 0.22 117 114 1.88
133 C205At - - - -
134 T2A2t 0.53 170 168 3.12
135 C26At 25.38 282 265 90.00
136 NI1At 0.57 120 114 4.75
137 C37At - - - -
138 N3At - - - -
139 C6D1t - - - -
140 Q86Aa 12.58 9 0 1397.78
141 C640Dt - - - -
142 C1060Mt. - - - -
143 Q14A0 1.03 14 0 73.57
144 C28Dt - - - -
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Figure 1.15
SPICE2 without bypass, part 1
Circuit Circuit Total Total Transient ~ Total CPU per
number name CPU time iterations iterations iteration (msec)
145 C23Dt - - - -
146 020At - - - -
147 C277Mt 1583.70 3309 3309 478.60
148 C277M2t 2833.18 4589 4589 617.39
149 C42Dt - - - -
150 C7Ad - - - -
151 C14D1t - - - -
152 Q84At 1189.62 3576 3545 332.67
153 Q50A1t 159.93 2273 2236 70.36
154 020A1t 4.70 1204 1200 3.90
117 total 15577.79 118588 110097
average 133.14 1013 941 131.36
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Figure 1.16
SPICE2 without bypass, part 2
Circuit Circuit Total reorder and LU Matrix Number of Total

pumber name decomposition time solve time  matrix solves load time
1 Q180Do 7.85 1.30 52 4.85
2 Q180D20 7.67 1.22 52 4.82
3 Q2At 0.48 0.30 664 225
4 09Aa 0.00 000 1 0.00

5 01024A0 - - ' - -
6 N48Dt 2.78 1.15 . 727 113.68
7 NS5At 0.05 0.00 90 1.55
8 N5A2t 0.08 0.02 92 1.58

9 O10At - - - -
10 Q6Ao0 0.02 0.03 12 0.02
11 Q6A20 0.10 0.08 146 0.37
12 Q4Ao 0.00 0.00 6 0.02
13 N1Aot 0.03 0.02 74 0.42
14 N1A2ot 0.00 0.03 117 0.62
15 N1A3ot 0.02 0.05 94 0.37
16 O8At 0.02 0.03 152 0.17
17 QlAdo 0.02 0.02 48 0.05
18 QlA2t 0.13 0.12 264 043
19 Q5Aud 0.10 0.12 236 142
20 C25A0 0.20 0.05 33 0.83
21 C27A0 0.25 0.03 42 1.33.
22 C7Ao0 0.02 0.00 43 0.43
23 C4Dto 0.12 0.05 257 323
24 C22Dt 1.10 0.32 144 1047
25 C22D2o 0.22 0.07 15 0.52
26 T2At 0.27 0.15 193 0.17
27 Q7A0 0.05 0.02 12 0.03
28 N116Dt 10.95 5.05 1089 271.70
29 N2Dod 0.07 0.00 127 0.58
30 Q4At 0.13 0.08 108 0.62
31 Q8AWd 1.2 0.50 394 3.82
32 Q4Alt 0.17 0.03 165 1.00
33 C4D1to 0.05 0.02 197 2.65
34 Qda2t 0.05 0.00 65 0.43
35 Q10At 4.25 0.95 120 3.90
36 O3At 0.02 0.00 63 0.07
37 N10Dto 0.08 0.18 198 6.73
38 N10D2to 0.12 0.13 193 6.58
39 N10Ato 0.15 0.07 176 6.83
40 N1A4d 0.00 0.03 34 0.07
41 Q7Aat 0.47 0.20 271 348
42 Q3At 0.27 0.05 79 0.33
43 Ol15ata 0.12 0.00 72 0.08
44 Qllatd 1.18 0.68 335 448

45 O5At - - - -
46 N27Aaod : 0.48 0.28 190 8.73
47 N27A2t 0.80 0.32 268 20.35
48 N27A30 0.12 0.05 16 0.38



Figure 1.16
SPICE2 without bypass, part 2

Circuit Total reorder and LU Matrix Number of Total
name decompbosition time solve time  matrix solves load time
49 N27A40 0.07 0.00 16 0.52
50 N27A50 0.73 043 245 18.90
51 N27A6aod 0.43 0.23 145 4.78
52 NI2At 0.10 0.03 193 4.23
53 N8Ao 0.05 0.00 9 0.15
54 N2Ao 0.03 0.00 9 0.05
55 O6AL 0.00 0.03 63 0.03
56 N1A5d 0.02 0.00 41 0.15
57 N6At 0.23 0.07 239 3.75
- 58 Ql1Atad 1.02 0.57 433 6.20
59 Q5A0 0.02 0.00 14 0.03
60 Q2Dtd 0.12 0.15 318 0.80
61 066At 7.12 2.98 876 6.32
62 N2Dtdo 0.25 0.15 915 4.12
63 Q8Dtd 1.97 0.85 418 5.48
64 Q4A3t 0.32 0.17 231 1.25
65 Q50At 24.92 9.82 1631 107.60
66 O5A1t 0.02 0.00 75 0.05
67 C38Da - - - -
68 C38D2a - - - -
69 O6ALt 0.03 0.00 63 0.02
70 03Ap - - - -
71 O7Ap - - - -
72 T1Atad 0.08 0.00 172 0.07
73 T2A1t 0.32 0.22 449 - 027
74 . T1AIt 0.08 0.05 163 0.12
75 t1A2t 0.08 0.02 163 0.05
76 = T3At 0.10 0.15 151 0.12
77 T3A2t 0.07 - 020 151 0.07
78 Q5Dud 0.85 0.62 516 338
79 Q5D1d 1.03 0.60 547 345
80 Q7Dtd 1.33 0.68 523 4,18
81 Qé6Dtd 1.50 0.45 613 4.00
82 Q5D2d 0.88 0.62 510 348
83 Q4A5ta - - - -
84 Q15atad 2.63 0.75 367 5.67
85 Q22Atad 2.25 0.65 287 8.73
86 Q22A2tad 2.13 0.73 288 6.47
87 QliAta 0.48 0.10 110 2.07
88 QllAo 0.05 0.00 7 0.07
89 Q22A3tad 1.87 0.73 336 7.88
90 Q22A4tad 2.32 0.73 183 5.32
91 Q22AStad 2.2 0.57 303 6.50
92 O3Alt - - - -
93 NO9At 0.65 0.45 442 10.33
94 038Aa 0.05 0.00 1 0.02
95 C18At - - - -
96 CI18Alt 5.58 1.35 436 13.93
97 Q18A2t 5.93 1.20 439 14.62



Figure 1.16
SPICE2 without bypass, part 2

Circuit Circuit Total reorder and LU Matrix Number of Total
number name decomposition time  solve time - matrix solves load time
98 N4Ada 0.05 0.00 58 0.58
99 C14Dt - - - -
100 N804Dt - - - -
101 T1At - - - -
102 Cl9Mt - .- - -
103 C68Dt 31.90 12.70 1255 269.42
104 C9A0 - - - -
105 C82Dt - - - -
106 C2At 0.03 0.00 114 0.97
107 C37Dt - - - -
108 N27At 0.33 0.18 200 16.68
109 N698Dt 186.50 66.47 2370 3163.82
110 Q6At © 3845 27.05 41941 300.80
111 ClAd 0.45 0.30° 235 6.10
112 C52Aa - - - -
113 Q340t 2507.92 185.28 1462 928.87
114 C54Dt 49.70 10.68 . 646 80.15
115 N1190Mt . - ‘ - - -
116 C31Dt - - - -
117 Q2Alt 4.90 2.57 4204 13.80
118 C119At - - - -
119 C6Dt 0.10 0.10 166 4.00
120 Q2A2t 0.80 0.47 1661 . 522
121 Q6A1lt 0.97. 0.60 1318 11.78
122 Qd4Ada - - - -
123 O4A0 - - - -
124 H44Aa - - L. - -
125 Q10Ao 0.40 0.07 36 0.17
126 C7T™Mt - - - -
127 Q4Af 003 . 0.02 8 0.00
128 ' N2Aa 0.02 0.00 5 0.03
129 N1Ad 0.00 0.07 69 0.27
130 0O5A2t 0.00 0.02 64 0.02
131 02At 0.00 0.00 56 0.02
132 02A2t 0.00 0.00 59 0.07
133 C205At - - - -
134 T2A2¢ 0.10 0.05 85 0.08
135 C26At 4.67 0.60 190 14.53
136 N1At 0.00 0.00 62 0.17
137 . C37At - - - -
138 N3At - - - -
139 C6D1t - - - -
140 Q86Aa 3.17 0.17 8 0.43

141 C640Dt - - - -
142 C1060Mt

143 Ql4A0 0.20 0.02 13 0.12
144 C28Dt - - - -
145 C23Dt - - - -

146 020At - - - -



Figure 1.16
SPICE2 without bypass, part 2

Circuit Circuit Total reorder and LU Matrix Number of Total

number name decomposition time  solve time  matrix solves  load time
147 C27TMt 62.07 23.55 2426 1382.73
148 C27TM2t 92.20 3515 3415 253743
149 C42Dt - - - -
150 C7Ad - - - -
151 C14D1t - . - - -
152 Q84At 296.40 112.90 2288 521.98
153 Q50A1t 24.60 10.32 1631 105.08
154 020A1t 1.05 0.57 794 1.90
117 total 3419.19 530.04 87711 10130.89

average 29.22 4.53 749 86.59



1.3.7. SPICE2 with bypass using the fort compiler

Figure 1.17
SPICE2 with bypass using the fort compiler, part 1
Circuit Circuit Total Total Transient  Total CPU per
number name CPU time iterations iterations iteration (msec)

1 Q180Do 16.47 53 0 310.75

2 Q180D20 16.23 53 0 306.23

3 Q2At 2.63 945 935 2.78

4 09Aa 0.18 2 0 90.00

5 01024A0 - - - -

6 N48Dt 56.05 992 978 56.50

7 N5At 1.47 160 140 9.19

8 N5A2t 1.37 162 142 8.46

9 O10At - - - -
10 Q6Ao0 0.22 13 0 16.92
11 Q6A20 0.57 147 0 3.88
12 Q4Ao0 0.23 7 0. 32.86
13 NlAot 0.67 142 134 4.72
14 N1A2ot 0.92 228 220 4.04
15 N1A3ot 0.68 182 174 3.74
16 O8At 0.50 220 220 2.27
17 QlAdo 0.25 70 0 3.57
18 QlA2t 0.73 360 351 2.03
19 Q5Ad 1.78 419 193 425
20 C25A0 1.12 34 0 32,94
21 C27A0 1.53 43 0 35.58
22 ClAo0 0.50 44 0 11.36
23 C4Dto 2.65 423 403 6.26
24 C22Dt 8.03 208 180 38.61
25 C22D2o 1.23 16 0 76.88
26 T2At 1.08 386 384 2.80
27 Q7A0 0.28 13 0 21.54
28 N1i16Dt 146.18 1564 1496 93.47
29 N2Dod 0.72 231 0 3.12
30 Q4At 1.03 166 158 6.20
31 Q8Atd 4.53 605 375 7.49
32 Q4Alt 1.28 258 250 4.96
33 C4D1to 2.23 305 275 7.31
34 Q4a2t 0.63 123 114 5.12
35 Q10At 9.42 199 187 47.34
36 03At 0.17 126 124 1.35
37 N10Dto 4.17 291 249 14.33
38 N10D2to 4.02 285 243 14.11
39 N10Ato 3.88 259 217 14.98
40 N1A4d - - - -
41 Q7Aat 4.02 337 255 11.93
42 Q3At 0.82 142 124 5.77
43 Ol5ata 0.88 142 138 6.20
44 Qllatd 5.13 528 277 9.72
45 O5At - - - -
46 N27Aaod 6.42 292 0 21.99
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Figure 1.17
SPICE2 with bypass using the fort compiler, part 1
Circuit Circuit Total Total Transient  Total CPU per
number name CPU time  iterations iterations iteration (msec)

47 N27A2t 12.95 402 385 32.21
48 N27A30 0.83 17 0 48.82
49 N27A40 0.92 17 0 54.12
50 N27A50 11.40 349 341 32.66
51 N27A6aod 4.75 247 0 19.23
52 NI2At 2.97 310 262 9.58
53 N8Ao 0.58 10 0 58.00
54 N2Ao 0.33 10 0 33.00
55 O6At 0.23 126 124 1.83
56 N1ASd 0.23 53 0 4.34
57 N6At 3.13 401 398 7.81
58 Ql11Atad 7.27 756 499 9.62
59 Q5Ao0 0.18 15 0 12.00
60 Q2Dtd 1.72 562 313 3.06
61 066At 2222 1669 1652 13.31
62 N2Dtdo 4.30 1218 460 3.53
63 Q8Dtd 6.65 628 343 10.59
64 Q4A3t 1.93 337 329 5.73
65 Q50At 93.63 2228 2191 42.02
66 O5A1t 0.38 150 148 2.53
67 C38Da - - - -

68 C38D2a - - - -

69 O6A1lt 0.22 126 124 1.75
70 O3Ap - - - -

71 O7Ap - - - -

72 T1Atad 0.97 342 256 2.84
73 T2Alt 1.82 898 896 2.03
74 T1Alt 0.67 328 328 2.04
75 t1A2t 0.53 328 328 1.62
76 T3At 1.22 300 296 4.07
77 T3A2t 1.18 300 296 3.93
78 Q5Dtd 3.93 753 460 5.22
79 Q5D1wd 4.12 782 466 5.27
80 Q7Dtd 5.03 737 455 6.82
81 Q6Dtd 4.45 745 440 5.97
82 Q5D2td 4.33 762 482 5.68
83 Q4ASta - - - -

84 Q15atad 8.32 496 167 16.77
85 Q22Atad 11.02 446 176 24,71
86 Q22A2tad 9.72 449 178 21.65
87 Ql1Ata 3.28 183 167 17.92
88 QllAo 0.32 8 0 40.00
89 Q22A3tad 9.32 549 254 16.98
90 Q22Adtad 9.17 340 230 26.97
91 Q22A5tad 9.18 475 178 19.33
92 03Alt - - - -

93 N9At 7.92 619 591 12.79
94 038Aa 0.48 2 0 240.00
95 C18At - - - -
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Figure 1.17
SPICE2 with bypass using the fort compiler, part 1
Circuit Circuit Total Total Transient  Total CPU per
number name CPU time iterations iterations iteration (msec)

96 C18A1t 13.57 575 549 23.60

97 Q18A2t - - - -

98 N4Ada 0.75 70 0 10.71

99 Cl14Dt - - - -
100 N804Dt - - - -
101 T1At - - - -
102 Ci9Mt - - - -
103 C68Dt 184.13 1661 1652 110.85
104 C9A0 - - - -
105 C82Dt - - - -
106 C2At 0.90 175 169 5.14
107 C37Dt - - - -
108 N27At 9.23 322 306 28.66
109 N698Dt 1606.67 3536 3469 454.38
110 Q6At 263.30 52289 52278 5.04
111 C7Aud 452 326 185 13.87
112 C52Aa - - - -
113 Q340t 6092.68 4144 4028 1470.24
114 C54Dt - - - -
115 N1150Mt - - - -
116 C31Dt - - - -
117 Q2A1t 833.07 278030 278031 3.00
118 Cl119At - - - -
119 C6Dt 2.97 252 244 11.79
120 Q2A2t 5.83 2294 2286 2.54
121 Q6A1t 9.00 1725 1716 5.22
122 Q4Adta - - - -
123 04A0 - - - -
124 H44Aa - - - -
125 Q10A0 0.80 37 0 21.62
126 C7™Mt - - - -
127 Q4Af 0.17 9 0 18.89
128 N2Aa 0.42 6 0 70.00
129 N1Ad 0.28 125 0 2.24
130 O5A2t 0.20 128 126 1.56
131 0O2At 0.10 114 114 0.88
132 O2A2t 0.17 117 114 1.45
133 C205At - - - -
134 T2A2t 0.52 170 168 3.06
135 C26At - - - -
136 N1At 0.42 120 114 3.50
137 C37At - - - -
138 N3At - - - -
139 C6D1t - - - -
140 Q86Aa 9.82 9 0 1091.11
141 C640Dt - - - -
142 C1060Mt - - - -
143 Ql4A0 0.68 14 0 48.57
144 C28Dt - - - -
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Figure 1.17
SPICE2 with bypass using the fort compiler, part 1
Circuit Circuit Total Total Transient  Total CPU per
number  name CPU time iterations iterations iteration (msec)
145 C23Dt - - - -
146 0O20At - - - -
147 C277Mt 653.88 3451 3451 189.48
148 C277T™M2t 1253.00 5002 5002 250.50
149 C42Dt - - - -
150 C7Ad - - - -
151 C14D1t - - - -
152 Q84At 807.42 3496 3465 230.96
153 Q50A1t 91.17 2228 2191 40.92
154 020A1t 3.27 1204 1200 272
113 total 12435.64 392277 384007

average 110.05 3471 3398 31.70



Figure 1.18

SPICE2 with bypass using the fort compiler, part 2

Circuit Circuit Total reorder and LU Matrix Number of Total
number  pame decomposition time  solve time  matrix solves  load time
1 Q180Do 5.80 1.13 52 2.82
2 Q180D20 6.02 0.92 52 2.70
3 Q2At 0.37 0.27 716 1.18
4 O%Aa 0.00 0.00 1 0.00
5 01024A0 - - - -
6 N48Dt 2.10 0.75 727 51.52
7 NS5At 0.00 0.07 90 0.68
8 N5A2t 0.00 0.02 92 0.67
9 O10At - - - -
10 Q6Ao0 0.02 0.00 12 0.05
11 Q6A20 0.12 0.02 146 0.25
12 Q4Ao0 0.02 0.00 6 0.02
13 NlAot 0.05 0.00 74 0.13
14 N1A2o0t 0.05 0.05 117 0.25
15 N1A3ot 0.00 0.00 94 0.15
16 OB8At 0.05 0.05 152 0.10
17 QlAdo 0.00 0.05 48 0.02
18 Q1A2t 0.03 0.05 264 0.27
19 Q5Aud 0.18 0.15 236 0.83
20 C25A0 0.12 0.03 33 0.45
21 C27A0 0.18 0.08 42 0.60
22 - ClAo 0.03 0.02 43 0.22
23 C4Dto 0.08 0.07 274 1.80
24 C22Dt 0.93 0.47 144 5.15
25 C22D2o 0.22 0.00 15 0.28
26 T2At 0.23 0.10 193 0.07
27 Q7A0 0.03 0.00 12 0.02
28 N116Dt 7.37 3.57 1089 110.37
29 N2Dod 0.00 0.02 129 0.38
30 Q4At 0.12 0.02 108 0.30
31 Q8AWd 0.67 0.33 389 2.55
32 Q4Alt - 0.08 0.08 167 0.65
33 C4Dl1to 0.03 0.08 197 1.40
34 Qda2t 0.02 0.02 65 0.25
35 Q10At 3.70 0.73 129 2.30
36 03At 0.00 0.03 63 0.03
37 N10Dto 0.03 0.13 202 3.28
38 N10D2to 0.08 0.08 197 3.10
39 N10Ato 0.08 0.02 177 3.08
40 N1A4d - - - -
41 Q7Aat 0.28 0.18 271 1.82
42 Q3At 0.18 0.05 79 0.20
43 Ol5ata 0.02 0.00 72 0.03
44 Qllad 0.88 0.55 336 2.68
45 O5At - - - -
46 N27Aaod 0.32 0.22 190 4.40
47 N27A2t 0.73 0.18 279 10.42
48 N27A30 0.07 0.00 16 0.33
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Figure 1.18
SPICE2 with bypass using the fort compiler, part 2

Circuit Circuit Total reorder and LU Matrix Number of Total

number  name decomposition time  solve time matrix solves load time
49 N27A40 0.08 0.02 16 0.30
50 N27A50 0.58 0.30 232 8.95
51 N27A6aod 0.25 0.22 145 2.75
52 NI12At 0.08 0.12 199 1.95
53 N8Ao 0.03 0.00 9 0.10
54 N2Ao 0.02 0.00 9 0.02
55 O6At 0.00 0.00 63 0.03
56 N1ASd 0.00 0.02 41 0.10
57 N6At 0.12 0.07 247 2.00
58 Ql1Atad 0.77 0.37 511 3.98
59 Q5Ao0 0.02 0.00 14 0.03
60 Q2Dtd 0.20 0.13 365 0.53
61 O66At 5.98 2.28 872 4.28
62 N2Dtdo 0.22 0.13 915 2.18
63 Q8Dtd 1.58 0.67 425 3.13
64 Q4A3t 0.17 0.22 220 0.70
65 Q50At 18.52 7.87 1604 53.47
66 O5Alt 0.02 0.00 75 0.05
67 C38Da - - - -
68 C38D2a - - - -
69 O6Alt 0.00 0.00 63 0.02
70. O3Ap - - - -
71 O7Ap - - - -
72 T1Atad 0.08 0.00 172 0.07
73 T2Alt 0.35 0.08 449 0.17
74 T1Alt 0.05 0.03 163 0.02
75 t1A2t 0.08 0.00 163 0.02
76 T3At 0.17 0.03 151 0.05
77 T3A2t 0.08 0.02 151 0.10
78 Q5D 0.67 0.48 532 1.85
79 Q5D1td 0.60 0.37 565 213
80 Q7Did 1.08 0.42 524 2.60
81 Q6Dtd 0.87 0.43 533 2.08
82 Q5D2ud 0.72 0.37 528 2.15
83 Q4A5ta - - - -
84 Q15atad 1.55 0.60 336 3.03
85 Q22Atad 1.88 0.65 287 4.70
86 Q22A2tad 1.63 0.67 290 3.70
87 QllAta 0.42 0.20 110 0.90
88 Ql1Ao0 0.05 0.00 7 0.02
89 Q22A3tad 1.93 0.52 348 4.17
90 Q22A4tad 235 0.62 214 3.10
91 Q22AStad 1.38 0.42 309 3.82
92 O3A1t - - - -
93 NOAt 0.55 0.35 460 5.85
94 038Aa 0.05 0.00 1 0.00
95 C18At - - - -
96 C18A1t 4.08 1.08 439 6.62
97 Q18A2t - - - -



Figure 1.18

SPICE2 with bypass using the fort compiler, part 2

Circuit Circuit Total reorder and LU Matrix Number of Total
number name decomposition ime  solve time  matrix solves load time
98 N4Ada 0.02 0.03 58 0.20
99 Cl14Dt - - - -
100 N804Dt - - - -
101 T1At - - - -
102 C19Mt - - - -
103 C68Dt 24.73 9.33 1258 137.28
104 C9A0 - - - -
105 C82Dt - - - -
106 C2At 0.03 0.02 114 0.57
107 C37Dt - - - -
108 N27At 0.50 0.25 201 7.03
109 N698Dt 141.72 48.63 2360 1165.93
110 Q6At 28.73 17.93 41862 170.03
111 C7Aud 0.32 0.20 233 3.03
112 C52Aa - - - -
113 Q340t 4562.23 361.58 3463 892.88
114 C54Dt - - - -
115 N1190Mt - - - -
116 C31Dt - - - -
117 Q2Alt 215.57 106.42 230795 389.23
118 C119At - - - -
119 C6Dt 0.15 0.03 166 2.02
120 Q2A2t 0.57 0.33 1765 3.23
121 Q6AIt 0.95 0.27 1248 5.73
122 Q4Adta - - - -
123 O4Ao0 - - - -
124 H44Aa - - - -
125 Q10Ao0 0.30 0.07 36 0.07
126 C7T™Mt - - - -
127 Q4Af 0.02 0.00 8 0.02
128 N2Aa 0.00 0.00 5 0.00
129 N1Ad 0.00 0.02 69 0.13
130 O5A2t 0.00 0.03 64 0.02
131 02At 0.02 0.00 56 0.00
132 02A2¢ 0.00 0.02 59 0.02
133 C205At - - - -
134 T2A2t 0.07 0.03 85 0.08
135 C26At - - - -
136 N1At 0.00 0.02 62 0.12
137 C37At - - - -
138 N3At - - - -
139 CeD1t - - - -
140 Q86Aa 2.57 0.13 8 0.25
141 C640Dt - - - -
142 C1060Mt - - - -
143 Ql4A0 0.17 0.03 13 0.07
144 C28Dt - - - -
145 C23Dt - - - -
146 020At - - - -
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Figure 1.18
SPICE2 with bypass using the fort compiler, part 2
Circuit Circuit Total reorder and LU Matrix Number of Total
number  name decomposition time  solve time  matrix solves load time
147 C277Mt 51.43 19.07 2523 485.15
148 C27TM2t 77.98 30.77 3735 998.10
149 C42Dt - - - oo-
150 C7Ad - - - -
151 C14D1t - - - -
152 Q84At 225.35 84.60 2241 280.45
153 Q50A1t 17.58 7.03 1604 52.07
154 020A1t 0.78 0.37 794 1.12
113 total 5432.35 717.54 315432 4944.35

average 48.07 6.35 2791 43.76



1.3.8. Industrial Simulator on a VAX 8800

Figure 1.19
Industrial Circuit Simulator running on a VAX 8800, part 1
Circuit Circuit Total Total Transient  Total CPU per
number name CPU time iterations iterations iteration (msec)
1 Q180Do 14.50 46 0 315.22
2 Q180D20 13.73 46 0 298.48
3 Q2At 4.32 1139 1129 3.79
4 09Aa 1.70 2 0 850.00
5 01024A0 - - - -
6 ‘N48Dt 34.97 810 795 43,17
7 N5At - - - -
8 N5A2t - - - -
9 O10At - - - -
10 Q6A0 1.03 13 0 79.23
11 Q6A20 - - - -
12 Q4Ao0 1.07 7 0 152.86
13 NlAot - - - -
14 N1A2ot - - - -
15 N1A3ot - - - -
16 0O8At 2.67 518 518 5.15
17 QlAdo - - - -
18 QlA2t 1.88 210 201 8.95
19 Q5Atd 4.62 299 286 15.45
20 C25A0 - - - -
21 C27A0 - - - -
22 ClAo - - - -
23 C4Dto 315 503 495 6.26
24 C22Dt 10.33 258 246 40.04
25 C22D2o 1.92 13 0 147.69
26 T2At 2.12 220 218 9.64
27 Q7A0 1.07 13 0 82.31
28 N116Dt - - - -
29 N2Dod - - - -
30 Q4At 2.50 217 209 11.52
31 Q8Aw - - - -
32 Q4ALlt 313 311 303 10.06
33 C4Dl1to - - - -
34 Q4a2t 2.02 175 166 11.54
35 QI0At 16.23 426 414 38.10
36 O3At 1.07 186 184 5.75
37 N10Dto - - - -
38 N10D2to - - - -
39 N10Ato - - - -
40 Ni1Add - - - -
41 Q7Aat - - - -
42 Q3At - - - -
43 Ol5ata - - - -
a4 Qllad - - - -
45 O5At - - - -
46 N27Aaod - - - -
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Figure 1.19
Industrial Circuit Simulator running on a VAX 8800, part 1
Circuit Circuit Total Total Transient  Total CPU per
number name CPU time  iterations iterations iteration (msec)
47 N27A2t - - - -
48 N27A30 - - - -
49 N27Ado0 - - - -
50 N27A50 - - - -
51 N27A6aod - - - -
52 N12At 477 357 347 13.36
53 N8Ao - - - -
54 N2Ao 112 10 0 112.00
55 "O6At 1.77 182 180 9.73
56 N1A5d - - - -
57 N6At 5.18 379 376 13.67
58 QllAtad - - - -
59 Q5A0 0.98 15 0 65.33
60 Q2Dud - - - -
61 066At 8.72 705 688 12.37
62 N2Dtdo - - - -
63 Q8Dtd - - - -
64 Q4A3t 3.60 391 383 9.21
65 Q50At 66.67 1994 1958 33.44
66 O5A1t 1.93 258 256 7.48
67 C38Da - - - -
68 C38D2a - - - -
69 O6A1t 1.03 202 200 5.10
70 O3Ap - - - -
71 O7Ap - - - -
72 T1Atad - - - -
73 T2Al1t 2.12 420 418 5.05
74 T1Alt - - - -
75 t1A2t 1.55 362 362 428
76 T3At - - - -
77 T3A2t - - - -
78 Q5Dtd - - - -
79 Q5D1wd - - - -
80 Q7Dud - - - -
81 Q6Dtd - - - -
82 Q5D2td - - - -
83 Q4A5ta - - - -
84 Q15atad - - - -
85 Q22Atad - - - -
86 Q22A2tad - - - -
87 QllAta - - - -
88 Ql1lAo 1.38 8 0 172.50
89 Q22A3tad - - - -
90 Q22Ad4tad - - - -
91 Q22A5tad - - - -
92 O3A1t - - - -
93 NOAt 6.07 326 296 . 18.62
94 038Aa 1.67 2 0 835.00
95 CI18At 12.12 549 520 22.08
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Figure 1.19
Industrial Circuit Simulator running on a VAX 8800, part 1
Circuit Circuit Total Total Transient  Total CPU per
number name CPU time iterations iterations iteration (msec)

96 C18Al1t 11.18 508 464 22.01

97 Q18A2t 10.98 503 461 21.83

98 N4Ada 2.57 80 0 32.13

99 C14Dt - - - -
100 N804Dt - - - -
101 T1At 1.08 166 164 6.51
102 C19Mt - - - -
103 C68Dt 313.92 4675 4667 67.15
104 C9A0 - - - -
105 C82Dt - - - -
106 C2At 1.48 145 140 10.21
107 C37Dt - - - -
108 N27At 16.22 657 644 24.69
109 N698Dt - - - -
110 Q6AL 248.37 58527 58516 4.24
111 C7Aud 6.18 212 189 29.15
112 C52Aa - - - -
113 Q340t - - - -
114 C54Dt - - - -
115 N1190Mt - - - -
116 C31Dt - - - -
117 Q2A1t - - - -
118 C119At - - - -
119 C6Dt 4.03 287 282 14.04
120 Q2A2t - - - -
121 Q6ALt - - - -
122 Q4Adta 9.38 5 0 1876.00
123 0O4A0 - - - -
124 H44Aa - - - -

- 125 Q10A0 - - - -
126 C77TMt - - - -
127 Q4Af 0.93 9 0 103.33
128 N2Aa 1.22 15 0 81.33
129 N1Ad - - - -
130 O5A2t 1.10 128 126 8.59
131 02At - - - -
132 02A2t 0.93 111 108 8.38
133 C205At - - - -
134 T2A2t 4.88 2002 2000 2.44
135 C26At - - - -
136 NI1At 1.42 114 111 12.46
137 C37At - - - - :
138 N3At - - - -
139 C6D1t 2.27 178 151 12.75
140 Q86Aa 10.77 9 0 1196.67
141 C640Dt - - - L -
142 C1060Mt - - - -
143 Ql4A0 1.63 14 0 116.43
144 C28Dt - - - -
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Figure 1.19
Industrial Circuit Simulator running on a VAX 8800, part 1

Circuit Circuit Total Total Transient  Total CPU per
number name CPU time  iterations iterations iteration (msec)

145 C23Dt - - - -

146 020At - - - -

147 C277Mt - - - -

148 C277TM2t - - - -

149 C42Dt - - - -

150 C7Ad - - - -

151 Cl14D1t 21.88 1079 1079 20.28

152 QB84At - - - -

153 Q50A1t - - - -

154 020A1t - - - -

57 total 917.13 80996 80250

average 16.09 1420 1407 11.32



Figure 1.20
Industrial Circuit Simulator running on a VAX 8800, part 2
Circuit Circuit Total reorder and LU Total
number  name decomposition time  load time
1 Q180Do 0.00 2.05
2 Q180D20 1.48 213
3 Q2At 0.52 0.97
4 09Aa 0.00 0.00
5 01024A0 - -
6 N48Dt 1.03 29.65
7 N5At - -
8 N5A2t - -
9 Ol0At - -
10 Q6Ao0 0.00 0.03
11 Q6A20 - -
12 Q4Ao 0.00 0.00
13 NlAot - - ’
14 N1A20t - -
15 N1A3ot - -
16 O8At 0.03 0.38
17 QlAdo - -
18 QlA2t 0.03 0.08
19 QS5Aud 0.03 0.77
20 C25A0 - -
21 C27A0 - -
22 ClAo - -
23 C4Dto 0.08 1.47
4 C22Dt 0.60 4.62
25 C22D2o0 0.05 0.12
26 T2At 0.00 0.02
27 Q7A0 0.02 0.02
28 N116Dt - -
29 N2Dod - -
30 Q4At 0.08 0.40
31 Q8Awd - -
32 Q4Alt 0.15 0.65
33 C4D1to - -
34 Qda2t 0.03 0.23
35 Q10At 0.00 4.70
36 O3At 0.00 0.03
37 N10Dto - -
38 N10D2to - -
39 N10Ato - -
40 N1A4d - -
41 Q7Aat - -
42 Q3At - -
43 Ol5ata - -
44 Qllatd - -
45 O5At - -
46 N27Aao0d - -
47 N27A2t - -
48 N27A30 - -
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Figure 1.20
Industrial Circuit Simulator running on a VAX 8800, part 2

Circuit Circuit Total reorder and LU Total

number  pame decomposition time  load time
49 N27A40 - -
50 N27A50 - -
51 N27A6aod - -
52 N12At 0.07 1.75
53 N8Ao - -
54 N2Ao 0.02 0.03
55 O6At 0.03 0.02
56 N1A5d - -
57 N6At 0.10 1.48
58 Ql1Atad - -
59 Q5A0 0.00 0.03
60 Q2Dtd - -
61 O66At 1.52 132
62 N2Dtdo - -
63 Q8Dtd - -
64 Q4A3t 0.13 0.67
65 Q50At 12.33 42.18
66 OSAlt 0.02 - 0.05
67 C38Da - -
68 C38D2a - -
69 O6A1t 0.02 0.05

.70 0O3Ap - -
71 O7Ap - -
72 TlAtad - -
73 T2At 0.13 0.10
74 TI1ALt - -
75 t1A2t 0.07 0.10
76 T3At - -
77 T3A2t - -
78 Q5Dtd - -
79 Q5D1td - -
80 Q7Dud - -
81 Q6Dtd - -
82 Q5D2td - -
83 Q4AS5ta - -
84 Ql5atad - -
85 Q22Atad - -
86 Q22A2tad - -
87 Ql1Ata - -
88 QllAo0 0.02 0.00

89 Q22A3tad . .
) Q22Adtad - .
91 Q22A5tad - .

92 O3Alt . ;

93 NOAt 0.18 2.75
94 038Aa 0.00 0.00
95 Cl8At 1.73 6.07
96 CI8Alt 1.77 5.42
97 Q18A2t 1.67 5.32



Figure 1.20
Industrial Circuit Simulator running on a VAX 8800, part 2
Circuit Circuit Total reorder and LU Total
number  ‘name decomposition ime  load time
98 N4Ada 0.03 0.25
9 C14Dt - -
100 N804Dt - -
101 T1At 0.07 0.02
102 C19Mt - -
103 C68Dt 42.48 247.57
104 C9Ao0 - -
105 C82Dt - -
106 C2At 0.00 0.28
107 C37Dt - -
108 N27At 0.68 12.05
109 N698Dt - -
110 Q6At 28.73 159.67
111 C7Ad 0.15 1.27
112 C52Aa - -
113 Q340t - -
114 C54Dt - -
115 N1190Mt - -
116 C31Dt - -
117 Q2A1t - -
118 C119At - -
119 C6Dt 0.02 1.57
120 Q2A2t - -
121 Q6ALlt - -
122 Q4Adta 0.00 0.02
123 0O4Ao0 - -
124 H44Aa - -
125 Q10A0 - -
126 CT™Mt - -
127 Q4Af 0.00 0.03
128 N2Aa 0.00 0.03
129 N1Ad - -
130 O5A2t 0.02 0.00
131 O2At - -
132 02A2t 0.00 0.00
133 C205At - -
134 T2A2t 0.77 0.57
135 C26At - -
136 N1At 0.02 0.17
137 C37At - -
138 N3At - -
139 C6D1t 0.08 0.67
140 Q86Aa 0.22 0.27
141 C640Dt - -
142 C1060Mt - -
143. Ql4Ao0 0.05 0.08
144 C28Dt - -
145 C23Dt - -
146 020At - -
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Figure 1.20
Industrial Circuit Simulator running on a VAX 8800, part 2
Circuit Circuit Total reorder and LU Total
number  name decomposition time  load time
147 C277Mt - -
148 C277M2t - -
149 C42Dt - -
150 C7Ad - -
151 C14D1t 2.15 15.57
152 QB84At - -
153 Q50A1t - -
154 O20A1t - -
57 total 99.41 555.75

average 1.74 9.75
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