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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 Title

UCB/ERL M89/43 The Front End to Simulator Interface
UCB/ERL M89/44 The SPICE3 Implementation Guide
UCB/ERL M89/45 Adding Devices to SPICE3
UCB/ERL M89/46 SPICE3 Version 3C1 Users Guide

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

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

comparison with other simulators. These results conecpond 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 toexercise 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 important

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 briefdescription 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
QI8OD0 262 451 180 108 0 0
Q180D2o 262 451 180 108 0 0
Q2At 7 13 2 0 0 0
09Aa 6 7 0 0 0 0
O1024AO 2 2 0 0 0 0
N48Dt 31 36 0 0 0 48

0 158

0 158

0 8

0 7

0 1024

0 5
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#of #of #of #of #of #of #of #of
Name Nodes Equations BJTs Diodes JFETs MOSFETs MESFETs Other
QllAtad 19 33 11 0 0 0 0 15
Q5Ao 7 8 5 0 0 0 0 6
Q2Dtd 7 13 2 0 0 0 0 6
066At 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
05Alt 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
06Alt 3 5 0 0 0 0 0 6
03Ap 3 3 0 0 0 0 0 3
07Ap 5 6 0 0 0 0 0 7
TIAtad 3 7 0 0 0 0 0 3
T2Alt 4 13 0 0 0 0 0 5
TIAlt 3 7 0 0 0 0 0 2
tlA2t 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
Q5Dtd 14 29 5 3 0 0 0 8
Q5Dltd 14 29 5 3 0 0 0 8
Q7Dtd 16 34 7 2 0 0 0 9
Q6Dtd 15 31 6 2 0 0 0 10
Q5D2td 14 29 5 3 0 0 0 8
Q4A5ta 15 55 4 0 0 0 0 27
QlSatad 26 44 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
QllAo 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
Q22A5tad 27 52 22 0 0 0 0 18
03Alt 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
C18Alt 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
C14Dt 11 14 0 0 0 14 0 10
N804Dt 396 403 0 333 0 804 0 60 *
TIAt 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
C9Ao 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
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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 measuredon a VAX 8650 running Ultrix 3.0.



13.1. 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 QI8OD0 10.45 53 197.17
2 Q180D2o 10.53 53 198.68

• 3 Q2At 3.02 800 3.77
4 09Aa 0.07 3 2333
5 O1024Ao 0.09 3 30.00
6 N48Dt 153.33 2586 59.29
7 N5At 1.71 205 834
8 N5A2t 1.68 195 8.62
9 OlOAt 1.03 456 2.26

10 Q6Ao 0.07 13 5.38
11 Q6A2o - - -

12 Q4Ao 0.07 7 10.00
13 NIAot 0.37 124 2.98
14 NlA2ot 0.32 124 2.58
15 NlA3ot 0.32 124 2.58
16 08At 0.50 166 3.01
17 QIAdo 0.14 66 2.12
18 QlA2t 0.55 193 2.85
19 Q5Atd 2.36 424 5.57
20 C25Ao 2.60 155 16.77
21 C27Ao 2.80 141 19.86
22 . C7Ao 0.89 138 6.45
23 C4Dto 3.05 498 6.12
24 C22Dt 9.70 226 42.92
25 - •C22D2o 0.54 14 38.57
26 T2At 0.44 125 332
27 Q7Ao 0.09 13 6.92
28 N116Dt 146.56 1328 11036
29 N2Dod 0.56 216 239
30 Q4At 0.99 168 5.89
31 Q8Atd 7.42 600 12.37
32 Q4Alt 1.80 262 6.87
33 C4Dlto 1.75 259 6.76
34 Q4a2t 0.70 123 5.69
35 QlOAt 10.76 201 53.53
36 03At 0.20 127 1.57
37 NIODto 4.30 282 15.25
38 N10D2to 4.03 273 14.76
39 NIOAto 3.96 273 14.51
40 NlA4d 0.09 59 1.53
41 Q7Aat 5.04 340 14.82
42 Q3At 1.20 142 8.45
43 015ata 0.87 154 5.65
44 Qllatd 831 507 1639
45 05At 036 151 238
46 N27Aaod 7.76 317 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 N27A3o 3.03 147 20.61
49 N27A4o 325 147 22.11
50 N27A5o 2134 500 42.68
51 N27A6aod 5.52 275 20.07
52 N12At 2.79 240 11.63
53 N8Ao 0.17 8 2125
54 N2Ao 0.03 9 3.33
55 06At 0.26 127 2.05
56 NlA5d 0.09 41 2.20
57 N6At 3.81 427 8.92
58 QllAtad 10.59 667 15.88
59 Q5Ao 0.03 15 2.00
60 Q2Dtd 1.81 538 336
61 066At - . _

62 N2Dtdo 136 405 336
63 *Q8Dtd 10.55 614 17.18
64 Q4A3t 2.29 341 6.72
65 Q50At 144.75 2208 65.56
66 05Alt 0.23 151 1.52
67 C38Da 9.91 453 21.88
68 C38D2a 4.57 167 2737
69 06Alt 0.24 127 1.89
70 03Ap 0.02 6 333
71 07Ap 0.04 6 6.67
72 TIAtad 0.73 219 333
73 • T2Alt 1.47 503 2.92
74 TIAlt 0.49 324 131
75 tlA2t 026 204 127
76 T3At 1.42 122 11.64
77 T3A2t 1.42 122 11.64
78 Q5Did 6.24 733 831
79 Q5Dltd 6.09 762 7.99
80 Q7Dtd 7.45 743 10.03
81 Q6Dtd 6.86 743 9.23
82 Q5D2td 6.27 745 8.42
83 Q4A5ta 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 2530
88 QllAo 0.10 8 12.50
89 Q22A3tad 13.61 489 27.83
90 Q22A4tad 14.73 351 41.97
91 Q22A5tad 13.61 429 31.72
92 03Alt 0.14 117 120
93 N9At 184.59 12798 14.42
94 038Aa 038 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 C18Alt 939 517 18.16
97 Q18A2t 1026 549 18.69
98 N4Ada 0.86 41 20.98
99 C14Dt - . _

100 N804Dt _ _ _

101 TIAt 0.20 141 1.42

102 C19Mt 36.72 846 43.40
103 C68Dt 62320 4501 138.46
104 C9Ao 0.21 9 23.33
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 Q6At 41637 58500 7.12
111 C7Atd 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 19.41 4620 420
118 C119At - . .

119 C6Dt 3.67 254 14.45
120 Q2A2t 820 2401 3.42
121 Q6Alt 14.07 1743 8.07
122 Q4A4ta - - .

123 04Ao 0.02 3 6.67
124 H44Aa . _ _

125 QlOAo 024 12 20.00
126 C77Mt - . .

127 Q4Af 0.03 9 333
128 N2Aa 036 6 60.00
129 NIAd 028 111 232
130 05A2t 0.16 129 124
131 02At 0.15 231 0.65
132 02A2t 0.06 118 0.51
133 C205At 993.12 6940 143.10
134 T2A2t 0.56 125 4.48
135 C26At 14.46 257 5626
136 NIAt 025 117 2.14
137 C37At 112.94 1254 90.06
138 N3At 3.82 595 6.42
139 C6Dlt 1.40 248 5.65
140 Q86Aa 10.36 9 1151.11
141 C640Dt 183928 1611 1141.70
142 C1060Mt 73525 788 933.06
143 Q14Ao 0.32 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 . 1226 472 25.97
146 O20At 0.67 227 2.95
147 C277Mt 670.45 2784 240.82
148 C277M2t 25.43 88 288.98
149 C42Dt 21126 3268 64.65
150 C7Ad 2.58 250 1032
151 C14Dlt 45.90 1661 27.63
152 Q84At 1325.41 3575 370.74
153 Q50Alt 144.98 2208 65.66
154 O20AU 4.21 939 4.48

144 total 1343135 158489
average 9327 1100 84.75

10



Figure 1.2
SPICE3 with bypass, part 2

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

1 QI8OD0 - - .

2 Q180D2o - - -

3 Q2At 3.00 790 3.80
4 09Aa . _ _

5 O1024Ao - . .

6 N48Dt 152.55 2568 59.40
7 N5At 1.55 179 8.66
8 N5A2t 1.53 169 9.05
9 OlOAt 1.03 453 2.27

10 Q6Ao - - .

11 Q6A2o - - -

12 Q4Ao - - -

13 NIAot 0.35 118 2.97
14 NlA2ot 030 118 234
15 NlA3ot 029 118 2.46
16 08At 0.50 166 3.01
17 QIAdo - - .

18 QlA2t 0.54 184 2.93
19 Q5Atd 1.41 195 7.23
20 C25Ao - - .

21 C27Ao . . .

22 C7Ao - . .

23 C4Dto 2.92 468 6.24
24 C22Dt 9.15 211 4336
25 C22D2o - - .

26 T2At 0.40 122 3.28
27 Q7Ao - - .

28 N116Dt 144.05 1294 11132
29 N2Dod - . .

30 Q4At 0.96 160 6.00
31 Q8Atd 5.03 379 1327
32 Q4Alt 1.72 254 6.77
33 C4Dlto 1.62 237 6.84
34 Q4a2t 0.67 114 5.88
35 QlOAt 10.07 189 5328
36 03At 0.19 124 133
37 NIODto 3.88 248 15.65
38 N10D2to 3.56 239 14.90
39 NIOAto 3.50 239 14.64

40 NlA4d - . .

41 Q7Aat 3.29 258 12.75
42 Q3At 1.09 124 8.79
43 015ata 0.41 148 2.77
44 Qllatd 5.01 278 18.02
45 05At 0.34 147 231
46 N27Aaod . . .

47 N27A2t 16.88 381 4430
48 N27A3o . . _

11



Hgure 12
SPICE3 with bypass, part 2

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

49 N27A4o . . _

50 N27A5o 19.67 429 45.85
51 N27A6aod . . _

52 N12At 2.62 220 11.91
53 N8Ao . . «.

54 N2Ao _ . «

55 06At 025 124 2.02
56 NlA5d - . _

57 N6At 3.77 424 8.89
58 QllAtad 6.41 440 1437
59 Q5Ao - - .

60 Q2Dtd 1.15 315 3.65
61 066At - . _

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 05Alt 022 148 1.49
67 C38Da . _ „

68 C38D2a . _ _

69 06Alt 023 124 1.85
70 03Ap - - .

71 07Ap - - -

72 TIAtad 023 132 1.74
73 T2Alt 1.46 500 2.92
74 TIAlt 0.49 324 131
75 tlA2t 025 204 1.23
76 T3At 0.41 116 3.53
77 T3A2t 0.45 116 3.88
78 Q5Dtd 4.09 434 9.42
79 Q5Dltd 4.04 457 8.84
80 Q7Dtd 4.92 454 10.84
81 Q6Dtd 4.42 438 10.09
82 Q5D2td 4.43 504 8.79
83 Q4A5ta 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 QllAta 3.32 186 17.85
88 QllAo - - -

89 Q22A3tad 7.51 250 30.04
90 Q22A4tad 9.48 235 40.34
91 Q22A5tad 5.43 187 29.04
92 03Alt 0.13 114 1.14
93 N9At 184.37 12783 14.42
94 038Aa . _ .

95 C18At 11.84 474 24.98
96 C18AU 8.68 464 18.71
97 Q18A2t 930 496 19.15
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Figure 12

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 TIAt 020 138 1.45
102 C19Mt 36.35 838 43.38
103 C68Dt 621.49 4493 138.32
104 C9Ao - . _

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 182238 3409 534.64
110 Q6At 41632 58489 7.12
111 C7Atd 2.69 160 16.81
112 C52Aa - - _

113 Q340t 2647.79 2168 122131
114 C54Dt 97.03 862 11236
115 N1190Mt - . _

116 C31Dt 92.49 1233 75.01
117 Q2Alt 1939 4620 4.20
118 C119At . _ _

119 C6Dt 339 247 1433
120 Q2A2t 8.17 2393 3.41
121 Q6Alt 14.03 1734 8.09
122 Q4A4ta - - .

123 04Ao . . .

124 H44Aa . _ _

125 QlOAo - . .

126 C77Mt - . _

127 Q4Af > . _

128 N2Aa . _ _

129 NIAd - . _

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 034 122 4.43
135 C26At 1337 240 5634
136 NIAt 0.24 114 2.11
137 C37At 112.02 1242 90.19
138 N3At 3.75 585 6.41
139 C6Dlt 131 228 5.75
140 Q86Aa - - .

141 C640Dt 181928 1599 1137.76
142 C1060Mt 684.03 713 959.37
143 Q14Ao - - _

144 C28Dt 60.37 1764 34.22
145 C23Dt 12.09 465 26.00
146 O20At 0.67 227 2.95
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Figure 12
SPICE3 with bypass, part 2

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

147 C277Mt 669.78 2784 240.58
148 C277M2t 24.80 88 281.82
149 C42Dt 114.75 1242 92.39
150 C7Ad . . _

151 C14Dlt 45.85 1661 27.60
152 Q84At 1308.16 3543 369.22
153 Q50AH 143.15 2167 66.06
154 O20Alt 4.19 936 4.48

105 total 12772.79 146400
average 121.65 1394 87.25
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Figure 13
SPICE3 with bypass, part 3

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

1 QI8OD0 434 2.06 2.10 1.22

2 Q180D2o 4.47 2.15 2.02 1.16
3 Q2At 1.76 0.01 0.30 0.24
4 09Aa 0.00 0.00 0.00 0.00
5 O1024AO 0.01 0.00 0.00 0.00
6 N48Dt 13422 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 OlOAt 0.38 0.00 0.08 0.06
10 Q6Ao 0.04 0.00 0.01 0.00
11 Q6A2o - - - -

12 Q4Ao 0.00 0.01 0.01 0.00
13 NIAot 0.12 0.01 0.01 0.01
14 NlA2ot 0.12 0.00 0.03 0.02
15 NlA3ot 0.14 0.00 0.01 0.02
16 08At 020 0.00 0.04 0.04
17 QIAdo 0.06 0.00 0.02 0.02
18 QlA2t 028 0.00 0.03 0.02

19 Q5Atd 127 0.02 0.20 0.08
20 C25Ao 1.90 0.05 034 0.18
21 C27Ao 2.19 0.05 020 0.23
22 C7Ao 0.74 0.01 0.08 0.02
23 C4Dto 2.17 0.01 0.09 0.08
24 C22Dt 639 0.10 0.88 0.44
25 C22D2o 029 0.08 0.06 0.01
26 T2At 0.03 0.02 0.10 0.02
27 Q7Ao 0.05 0.01 0.01 0.00
28 N116Dt 101.34 0.23 6.40 4.61
29 N2Dod 037 0.00 0.00 0.00
30 Q4At 035 0.01 0.09 0.03
31 Q8Atd 3.43 0.06 1.19 0.66
32 Q4Alt 0.89 0.01 0.16 0.11
33 C4Dlto 1.18 0.01 0.03 0.07
34 Q4a2t 0.37 0.00 0.01 0.06
35 QlOAt 3.83 0.41 2.24 1.25
36 03At 0.03 0.00 0.01 0.06
37 NIODto 3.37 0.00 0.08 0.09
38 N10D2to 3.15 0.02 0.09 0.09
39 NIOAto 3.09 0.01 0.06 0.12
40 NlA4d 0.04 0.00 0.00 0.00
41 Q7Aat 2.75 0.04 023 0.19
42 Q3At 0.46 0.03 0.18 0.10
43 015ata 0.11 0.01 0.06 0.03
44 Qllatd 4.13 0.07 1.02 0.64
45 05At 0.18 0.00 0.01 0.03
46 N27Aaod 5.55 0.04 033 0.23
47 N27A2t 17.18 0.03 0.71 0.60
48 N27A3o 2.61 0.05 0.17 0.12
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Figure 1.3
SPICE3 with bypass, part3

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

022

solve time
49 N27A4o 2.72 0.02 0.18
50 N27A5o 17.45 0.03 0.64 0.52
51 N27A6aod 3.44 0.03 023 0.17
52 N12At 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 06At 0.10 0.00 0.00 0.01
56 NlA5d 0.05 0.00 0.01 0.01
57 N6At 239 0.02 0.06 021
58 QllAtad 5.30 0.07 0.86 0.47
59 Q5Ao 0.03 0.00 0.00 0.00
60 Q2Dtd 0.80 0.02 0.14 0.11
61 066At . . _ m

62 N2Dtdo 0.81 0.00 0.01 0.02
63 Q8Dtd 533 0.08 137 0.80
64 Q4A3t 122 0.02 0.24 0.15
65 Q50At 83.84 0.37 20.78 11.89
66 05Alt 0.03 0.01 0.00 0.02
67 C38Da 7.87 0.08 1.12 0.70
68 C38D2a 334 0.20 038 0.33
69 06Alt 0.09 0.00 0.00 0.00
70 03Ap 0.00 0.00 0.00 0.00
71 07Ap 0.00 0.00 0.00 0.00
72 TIAtad 0.03 0.02 0.04 0.01
73 T2Alt 020 0.01 0.13 0.22
74 TIAlt 0.08 0.00 0.03 0.01
75 tlA2t 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 Q5Dltd 3.07 0.02 0.77 036
80 Q7Dtd 3.73 0.06 1.00 0.78
81 Q6Dtd 3.40 0.04 0.83 0.85
82 Q5D2td 3.14 0.04 0.75 036
83 Q4A5ta 9.10 0.40 22.06 5.89
84 Q15atad 3.77 0.11 1.14 0.65
85 Q22Atad 7.17 021 1.57 0.85
86 Q22A2tad 5.79 0.17 1.56 1.06
87 QllAta 1.87 0.06 0.47 0.22
88 QllAo 0.04 0.02 0.02 0.00
89 Q22A3tad 6.73 0.17 1.53 0.77
90 Q22A4tad 533 0.25 1.74 1.33
91 Q22A5tad 533 0.15 133 0.74
92 03Alt 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 639 0.13 234 0.96
96 C18AU 5.02 0.11 1.45 0.86
97 Q18A2t 536 0.11 137 1.18
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Figure 13
SPICE3 with bypass, part 3

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

98 N4Ada 022 0.00 0.00 0.02
99 C14Dt - _ _ .

100 N804Dt . . _ _

101 TIAt 0.01 0.00 0.01 0.01
102 C19Mt 27.43 0.09 221 1.77
103 C68Dt 459.86 0.78 6739 36.42
104 C9Ao 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 C7Atd 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 Q2Alt 9.69 0.00 324 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 Q6Alt 10.67 0.00 0.66 0.64
122 Q4A4ta - - . .

123 O4A0 0.00 0.00 0.00 0.00
124 H44Aa - - . _

125 QlOAo 0.09 0.06 0.03 0.00
126 C77Mt - . . _

127 Q4Af 0.01 0.01 0.00 0.00
128 N2Aa 0.03 0.00 0.00 0.00
129 NIAd 0.18 0.00 0.01 0.02
130 05A2t 0.06 0.00 0.01 0.00
131 02At 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 NIAt 0.13 0.00 0.00 0.00
137 C37At 93.46 0.30 7.84 235
138 N3At 3.08 0.00 0.09 0.09
139 C6Dlt 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 QHAo 0.15 0.05 0.03 0.03
144 C28Dt 44.01 0.02 1.66 1.32
145 C23Dt 9.88 0.01 0.37 0.22
146 O20At 0.12 0.00 0.03 0.08
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Figure 13
SPICE3 with bypass, part3

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

147 C277Mt 471.68 038 37.05 22.00
148 C277M2t 20.61 2.01 1.15 0.60
149 C42Dt 161.43 0.48 2222 13.65
150 C7Ad 1.39 0.02 0.21 0.22
151 C14Dlt 38.05 0.01 1.11 1.17
152 Q84At 491.09 14.63 327.42 162.34
153 Q50Alt 83.78 0.36 20.14 12.99
154 O20Alt 1.64 0.01 0.60

2755.38

027

144 total 7719.76 133.82 801.05
average 53.61 0.93 19.13 5.56
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132. SPICE3 without bypass

Figure 1.4
SPICE3 without bypass, part 1

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

1 QI8OD0 1127 53 212.64
2 Q180D2o 1131 53 217.17
3 Q2At 331 917 3.83
4 09Aa 0.09 3 30.00
5 O1024Ao 0.10 3 33.33
6 N48Dt 209.88 2570 81.67
7 N5At 1.88 206 9.13
8 N5A2t 1.80 195 923
9 OlOAt 1.08 456 237

10 Q6Ao 0.06 13 4.62
11 Q6A2o - - -

12 Q4Ao 0.06 7 837
13 NIAot 035 188 2.93
14 NlA2ot 031 188 2.71
15 NlA3ot 033 188 2.82
16 08At 035 166 2.11

17 QIAdo 0.12 66 1.82
18 QlA2t 0.61 193 3.16
19 Q5Atd 2.47 424 5.83
20 C25Ao 3.48 155 22.45
21 C27Ao 3.72 141 2638
22 C7Ao 0.95 138 6.88
23 C4Dto 2.96 469 631
24 C22Dt 10.76 226 47.61
25 C22D2o 0.60 14 42.86
26 T2At 038 125 3.04
27 Q7Ao 0.08 13 6.15
28 N116Dt 16235 1320 123.14
29 N2Dod 0.65 216 3.01
30 Q4At 1.16 168 6.90
31 Q8Atd 7.81 605 12.91
32 Q4Alt 1.77 258 6.86
33 C4Dlto 1.70 259 6.56
34 Q4a2t 0.71 123 5.77
35 QlOAt 1039 189 56.03
36 03At 0.24 127 1.89
37 NIODto 5.36 274 19.56
38 N10D2to 4.91 259 18.96
39 NIOAto 4.86 259 18.76
40 NlA4d 0.08 59 1.36
41 Q7Aat 522 338 15.44

42 Q3At 1.25 142 8.80
43 015ata 0.82 154 532
44 Qllatd 8.71 505 1725
45 05At 038 151 2.52
46 N27Aaod 9.59 309 31.04
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Hgure 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 N27A3o 3.84 147 26.12
49 N27A4o 3.83 147 26.05
50 N27A5o 22.85 556 41.10
51 N27A6aod 6.03 265 22.75
52 N12At 2.78 240 1138
53 N8Ao 0.19 8 23.75
54 N2Ao 0.05 9 536
55 06At 0.28 127 220
56 NlA5d 0.10 41 2.44
57 N6At 4.14 427 9.70
58 QllAtad 11.38 685 16.61
59 Q5Ao 0.05 15 333
60 Q2Dtd 1.66 477 3.48
61 066At - . _

62 N2Dtdo 1.44 400 3.60
63 Q8Dtd 10.73 612 17.53
64 Q4A3t 2.45 357 6.86
65 Q50At 15824 2244 7032
66 05Alt 0.19 151 126
67 C38Da 15.00 544 2737
68 C38D2a 5.53 167 33.11
69 06Alt 0.23 127 1.81
70 03Ap 0.02 6 3.33
71 07Ap 0.05 6 833
72 TIAtad 0.62 219 2.83
73 T2Alt 1.41 503 2.80
74 TIAlt 033 324 1.64
75 tlA2t 0.31 204 132
76 T3At 1.44 122 11.80
77 T3A2t 1.46 122 11.97
78 Q5Dtd 6.16 733 8.40
79 Q5Dltd 626 759 825
80 Q7Dtd 7.76 742 10.46
81 Q6Dtd 7.94 975 8.14
82 Q5D2td 6.17 698 8.84
83 Q4A5ta 5225 1805 28.95
84 Q15atad 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 QllAo 0.13 8 1625
89 Q22A3tad 14.13 466 30.32
90 Q22A4tad 1338 279 47.96
91 Q22A5tad 1336 410 3239
92 03Alt • 0.11 117 0.94
93 N9At 274.21 16619 16.50
94 038Aa 038 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 C18AU 9.59 538 17.83
97 Q18A2t 9.80 547 17.92
98 N4Ada 0.92 41 22.44

99 C14Dt - . _

100 N804Dt . . • _

101 TIAt 0.25 141 1.77

102 C19Mt 41.83 846 49.44
103 C68Dt 763.43 4505 169.46
104 C9Ao 0.23 9 25.56
105 C82Dt - . _

106 C2At 1.08 155 6.97
107 C37Dt 92.71 1184 78.30
108 N27At 1428 300 47.60

109 N698Dt 2018.23 3454 58432
110 Q6At 452.03 60280 7.50
111 C7Atd 422 250 16.88
112 C52Aa 18.40 135 136.30
113 Q340t 2950.75 2160 1366.09
114 C54Dt 109.63 902 12134
115 N1190Mt - . .

116 C31Dt 10830 1327 81.76
117 Q2Alt 2806.07 715358 3.92
118 C119At - - .

119 C6Dt 3.72 254 14.65
120 Q2A2t 831 2401 334
121 Q6Alt 14.18 1743 8.14
122 Q4A4ta - - . .

123 04Ao 0.01 3 333
124 H44Aa - . .

125 QlOAo 023 12 19.17
126 C77Mt . . _

127 Q4Af 0.04 9 4.44

128 N2Aa 0.40 6 66.67
129 NIAd 031 111 2.79
130 05A2t 0.15 129 1.16
131 02At 0.18 231 0.78
132 02A2t 0.09 118 0.76
133 C205At 1108.77 6918 16027
134 T2A2t 0.62 125 4.96
135 C26At 1533 257 60.43
136 NIAt 0.27 117 231
137 C37At 113.85 1233 92.34
138 N3At 4.07 598 6.81
139 C6Dlt 132 246 537
140 Q86Aa 10.48 9 1164.44
141 C640Dt 1944.77 1618 1201.96
142 C1060Mt 966.41 691 1398.57
143 Q14Ao 032 14 22.86
144 C28Dt 65.12 1771 36.77
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Figure 1.5
SPTCE3 without bypass, part 2

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

1 QI8OD0 - - .

2 Q180D2o - - -

3 Q2At 3.49 907 3.85
4 09Aa - . _

5 O1024Ao - _ .

6 N48Dt 208.53 2552 81.71

7 N5At 1.68 180 933
8 N5A2t 1.62 169 9.59
9 OlOAt 1.06 453 2.34

10 Q6Ao - - .

11 Q6A2o - - .

12 Q4Ao - - -

13 NIAot 030 182 2.75
14 NlA2ot 030 182 2.75
15 NlA3ot 030 182 2.75
16 08At 035 166 2.11

17 QIAdo - - -

18 QlA2t 038 184 3.15
19 Q5Atd 130 195 7.69
20 C25Ao - - .

21 C27Ao . . _

22 C7Ao - - _

23 C4Dto 2.84 439 6.47
24 C22Dt 10.09 211 47.82
25 C22D2o . . .

26 T2At 038 122 - 3.11
27 Q7Ao - - -

28 N116Dt 159.95 1286 12438
29 N2Dod - . .

30 Q4At 1.11 160 6.94
31 Q8Atd 5.32 384 13.85
32 Q4Alt 1.74 250 6.96
33 C4Dlto 1.58 237 6.67
34 Q4a2t 0.68 114 5.96
35 QlOAt 9.85 177 55.65
36 03At 0.21 124 1.69
37 NIODto 4.77 240 19.88
38 N10D2to 436 225 1938
39 NIOAto 430 225 19.11
40 NlA4d - . .

41 Q7Aat 3.51 256 13.71
42 Q3At 1.13 124 9.11
43 015ata 038 148 2.57
44 Qllatd 5.28 276 19.13
45 05At 036 147 2.45
46 N27Aaod - . .

47 N27A2t 17.75 387 45.87
48 N27A3o - . «
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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)

49 N27A4o - _ .

50 N27A5o 19.18 410 46.78
51 N27A6aod - . .

52 N12At 2.64 220 12.00
53 N8Ao . . „

54 N2Ao - . _

55 06At 026 124 2.10
56 NlA5d - . _

57 N6At 4.08 424 9.62
58 QllAtad 7.11 458 15.52
59 Q5Ao - - _

60 Q2Dtd 0.97 254 3.82
61 066At - _ * _

62 N2Dtdo 0.64 151 4.24
63 Q8Dtd 6.69 337 19.85
64 Q4A3t 2.42 349 6.93
65 Q50At 15621 2203 70.91
66 05Alt 0.19 148 1.28
67 C38Da . . _

68 C38D2a - _ „

69 06Alt 021 124 1.69
70 03Ap - - .

71 07Ap - - .

72 TIAtad 0.18 132 1.36
73 T2Alt 1.40 500 2.80
74 TIAlt 0.52 324 1.60
75 tlA2t 030 204 1.47
76 T3At 0.41 116 3.53
77 T3A2t 0.46 116 3.97
78 Q5Dtd 4.05 433 935
79 Q5Dltd 4.15 461 9.00
80 Q7Dtd 5.19 453 11.46
81 Q6Dtd 4.44 436 10.18
82 Q5D2td 434 457 9.50
83 Q4A5ta 48.89 1795 27.24
84 Q15atad 4.25 169 25.15
85 Q22Atad 7.21 178 40.51
86 Q22A2tad 6.18 178 34.72
87 QllAta 329 169 19.47
88 QllAo - - .

89 Q22A3tad 7.64 227 33.66
90 Q22A4tad 7.63 163 46.81
91 Q22A5tad 5.31 168 31.61
92 03Alt 0.10 114 0.88
93 N9At 273.96 16604 16.50
94 038Aa - _ .

95 C18At 11.67 472 24.72
96 C18Alt 8.82 485 18.19
97 Q18A2t 9.08 494 18.38
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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 C277Mt 849.13 2882 294.63
148 C277M2t 33.85 88 384.66
149 C42Dt 118.48 1242 95.39
150 C7Ad . _ _

151 C14Dlt 49.91 1555 32.10
152 Q84At 1401.75 3513 399.02
153 Q50Alt 158.85 2203 72.11
154 O20Alt 4.01 936 4.28

105 total 16979.44 862749
average 161.71 8216 19.68
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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

1 QI8OD0 5.08 2.09 2.13 1.24
2 Q180D2o 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 O1024AO 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 130 0.00 0.02 0.02
9 OlOAt 0.39 0.00 0.09 0.07

10 Q6Ao 0.01 0.01 0.02 0.00
11 Q6A2o - - . _

12 Q4Ao 0.01 0.02 0.00 0.00
13 NIAot 0.21 0.01 0.04 0.04
14 NlA2ot 0.25 0.00 0.04 0.03
15 NlA3ot 0.25 0.00 0.01 0.01
16 08At 0.14 0.01 0.01 0.02
17 QIAdo 0.04 0.00 0.01 0.01
18 QlA2t 0.36 0.00 0.03 0.03
19 Q5Atd 1.41 0.00 0.17 0.16
20 C25Ao 2.99 0.04 0.22 0.12
21 C27Ao 3.10 0.05 0.30 0.15
22 C7Ao 0.75 0.02 0.05 0.05
23 C4Dto 2.17 0.00 0.08 0.11
24 C22Dt 7.78 0.12 0.80 038
25 C22D2o 0.37 0.09 0.03 0.01
26 T2At 0.06 0.00 0.02 0.05
27 Q7Ao 0.05 0.01 0.00 0.00
28 N116Dt 117.58 027 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 Q8Atd 3.94 0.05 1.06 038
32 Q4Alt 0.89 0.01 027 0.13
33 C4Dlto 1.15 0.02 0.07 0.05
34 Q4a2t 037 0.01 0.04 0.03
35 QlOAt 3.95 0.45 2.09 1.06
36 03At 0.15 0.00 0.01 0.00
37 NIODto 4.59 0.01 0.07 0.07
38 N10D2to 4.06 0.00 0.09 0.10
39 NIOAto 3.98 0.00 0.09 0.05
40 NlA4d 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 015ata 0.14 0.02 0.06 0.01
44 Qllatd 435 0.08 0.88 0.57
45 05At 0.16 0.00 0.00 0.03
46 N27Aaod 7.54 0.03 0.27 026
47 N27A2t 19.58 0.07 0.72 0.42
48 N27A3o 3.40 0.02 0.13 0.17
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Figure 1.6
SPICE3 without bypass, part3

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

49 N27A4o 3.29 0.03 023 0.14
50 N27A5o 18.94 0.06 0.76 0.49
51 N27A6aod 3.85 0.03 0.24 0.16
52 N12At 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 06At 0.07 0.00 0.01 0.03
56 NlA5d 0.05 0.00 0.00 0.02
57 N6At 2.91 0.02 0.13 0.11
58 QUAtad 6.01 0.04 0.89 034
59 Q5Ao 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 Q8Dtd 5.35 0.08 135 0.90
64 Q4A3t 1.31 0.00 027 022
65 Q50At 96.55 035 2035 12.95
66 05Alt 0.08 0.00 0.01 0.00
67 C38Da 12.88 0.08 1.10 0.75
68 C38D2a 4.15 0.18 0.80 027
69 06Alt 0.06 0.00 0.03 0.01
70 03Ap 0.00 0.00 0.00 0.01
71 07Ap 0.01 0.00 0.00 0.00
72 TIAtad 0.03 0.01 0.04 0.06
73 T2Alt 0.17 0.01 0.24 0.09
74 TIAlt 0.10 0.00 0.03 0.06
75 tlA2t 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 Q5Dtd 3.23 0.04 0.73 032
79 Q5Dltd 327 0.04 0.94 0.51
80 Q7Dtd 430 0.06 0.88 0.65
81 Q6Dtd 4.52 0.03 0.99 0.65
82 Q5D2td 335 0.01 0.60 0.44
83 Q4A5ta 1131 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 QllAta 1.94 0.07 0.40 0.15
88 QllAo 0.07 0.02 0.00 0.00
89 Q22A3tad 7.06 0.16 137 0.78
90 Q22A4tad 538 0.28 1.61 0.92
91 Q22A5tad 5.62 0.14 125 0.69
92 03Alt 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 0.14 225 1.06
96 C18Alt 5.43 0.10 1.66 034
97 Q18A2t 5.73 0.13 1.58 0.48
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133. 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 QI8OD0 10.05 53 189.62
2 Q180D2o 10.00 53 188.68
3 Q2At 2.85 800 336
4 09Aa 0.08 3 26.67
5 O1024AO 0.09 3 30.00
6 N48Dt 134.19 2586 51.89
7 N5At 1.54 205 7.51
8 N5A2t 1.50 195 7.69
9 OlOAt 0.94 456 2.06

10 Q6Ao 0.04 13 3.08
11 Q6A2o - - .

12 Q4Ao 0.03 7 4.29
13 NIAot 033 124 2.66
14 NlA2ot 032 124 2.58
15 NlA3ot 0.32 124 238
16 08At 0.42 166 2.53
17 QIAdo 0.13 66 1.97
18 QlA2t 034 193 2.80
19 Q5Atd 2.16 424 5.09
20 C25Ao 237 155 15.29
21 C27Ao 2.43 141 1723
22 C7Ao 0.86 138 6.23
23 C4Dto 2.66 498 5.34
24 C22Dt 8.66 226 38.32
25 C22D2o 0.49 14 35.00
26 T2At 0.43 125 3.44
27 Q7Ao 0.11 13 8.46
28 N116Dt 132.18 1328 99.53
29 N2Dod 0.48 216 222
30 Q4At 1.08 168 6.43
31 Q8Atd 6.97 600 11.62
32 Q4Alt 1.69 262 6.45
33 C4Dlto 1.51 259 5.83
34 Q4a2t 0.65 123 528
35 QlOAt 10.04 201 49.95
36 03At 0.18 127 1.42
37 NIODto 3.84 282 13.62
38 N10D2to 3.53 273 12.93
39 NIOAto 333 273 12.93
40 NlA4d 0.10 59 1.69
41 Q7Aat 4.85 340 1426
42 Q3At 1.13 142 7.96
43 015ata 0.76 154 4.94
44 Qllatd 8.07 507 15.92
45 05At 034 151 225
46 N27Aaod 6.95 317 21.92
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Figure 1.7
SPICE3 with by]pass using thei gcc compiler, part 1

Circuit Circuit Total Total Total CPU per
number name CTUtime iterations iteration (msec)

47 N27A2t 1835 527 3520
48 N27A3o 2.70 147 18.37
49 N27A4o 2.66 147 18.10
50 N27A50 1835 500 37.10
51 N27A6aod 4.93 275 17.93
52 N12At 232 240 1030
53 N8Ao 0.18 8 2230
54 N2Ao 0.04 9 4.44

55 06At 0.25 127 1.97
56 NlA5d 0.10 41 2.44

57 N6At 332 427 7.78
58 QllAtad 10.69 667 16.03
59 Q5Ao 0.07 15 4.67
60 Q2Dtd 1.71 538 3.18
61 066At - . -

62 N2Dtdo 1.15 405 2.84
63 Q8Dtd 9.93 614 16.17
64 Q4A3t 2.23 341 634
65 Q50At 137.46 2208" 6226
66 05Alt 0.20 151 1.32
67 C38Da 8.90 453 19.65
68 C38D2a 3.91 167 23.41
69 06Alt 021 127 1.65
70 03Ap 0.02 6 333
71 07Ap 0.04 6 6.67
72 TIAtad 0.61 219 2.79
73 T2Alt 127 503 232
74 TIAlt 0.48 324 1.48
75 tlA2t 026 204 127
76 T3At 139 122 1139
77 T3A2t 138 122 1131
78 Q5Dtd 5.58 733 7.61
79 Q5Dltd 5.89 762 7.73
80 Q7Dtd 6.98 743 9.39
81 Q6Dtd 6.17 743 8.30
82 Q5D2td 6.11 745 8.20
83 Q4A5ta 42.97 1630 2636
84 Q15atad 10.07 412 24.44

85 Q22Atad 15.98 430 37.16
86 Q22A2tad 14.43 431 33.48
87 QllAta 4.88 202 24.16
88 QllAo 0.11 8 13.75
89 Q22A3tad 12.89 489 2636
90 Q22A4tad 1426 351 40.63
91 Q22A5tad 13.16 429 30.68
92 03Alt 0.11 117 0.94
93 N9At 171.24 . 12798 1338
94 038Aa 039 3 130.00
95 C18At 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 C18Alt 823 517 15.92
97 Q18A2t 8.84 549 16.10
98 N4Ada 0.83 41 20.24
99 C14Dt - . _

100 N804Dt . . .

101 TIAt 020 141 1.42
102 C19Mt 3322 846 3927
103 C68Dt 56227 4501 124.92
104 C9Ao 022 9 24.44

105 C82Dt - . .

106 C2At 0.98 155 632
107 C37Dt 73.37 1176 6239
108 N27At 9.84 281 35.02
109 N698Dt 1649.64 3446 478.71
110 Q6At 40532 58500 6.93
111 C7Atd 334 250 1336
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 9037 1292 70.10
117 Q2Alt 18.45 4620 3.99
118 C119At - - .

119 C6Dt 324 254 12.76
120 Q2A2t 7.82 2401 326
121 Q6Alt 13.89 1743 7.97
122 Q4A4ta - - .

123 04Ao 0.00 3 0.00
124 H44Aa . . .

125 QlOAo 021 12 1730
126 C77Mt . . _

127 Q4Af 0.03 9 333
128 N2Aa 034 6 56.67
129 NIAd 023 111 2.07
130 05A2t 0.18 129 1.40
131 02At 0.17 231 0.74
132 02A2t 0.08 118 0.68
133 C205At 939.80 6940 135.42
134 T2A2t 036 125 4.48
135 C26At 13.51 257 52.57
136 NIAt 0.22 117 1.88
137 C37At 104.02 1254 82.95
138 N3At 333 595 5.60
139 C6Dlt 125 248 5.04
140 Q86Aa 9.98 9 1108.89
141 G540Dt 1674.17 1611 103921
142 C1060Mt 654.28 788 830.30
143 Q14Ao 032 14 22.86
144 C28Dt 53.36 1779 29.99
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Figure 1.8
SPICE3 with bypassusing the gcc compiler, part 2

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

49 N27A4o . . .

50 N27A5o 17.10 429 39.86
51 N27A6aod - - .

52 N12At 2.37 220 10.77
53 N8Ao . . .

54 N2Ao - . _

55 06At 0.25 124 2.02
56 NlA5d - - .

57 N6At 3.25 424 7.67
58 QllAtad 6.49 440 14.75
59 Q5Ao - - -

60 Q2Dtd 1.09 315 3.46.
61 066At . . .

62 N2Dtdo 0.57 156 3.65
63 Q8Dtd 620 339 18.29
64 Q4A3t 2.18 333 635
65 Q50At 135.73 2167 62.63
66 05Alt 0.19 148 128
67 C38Da . . _

68 C38D2a . . _

69 06Alt 0.21 124 1.69
70 03Ap .- - .

" 71 07Ap - - .

72 TIAtad 0.16 132 121
73 T2Alt 126 500 2.52
74 TIAlt 0.47 324 1.45
75 tlA2t 026 204 127
76 T3At 039 116 336
77 T3A2t 0.41 116 333
78 Q5Dtd 3.63 434 836
79 Q5Dltd 3.92 457 838
80 Q7Dtd 4.63 454 10.20
81 Q6Dtd 4.09 438 9.34
82 Q5D2td 4.41 504 8.75
83 Q4A5ta 39.67 1620 24.49
84 QlSatad 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 534 187 28.56
92 03Alt 0.10 114 0.88
93 N9At 171.02 12783 13.38
94 038Aa - - .

95 C18At 11.21 474 23.65
96 C18Alt 7.62 464 16.42
97 Q18A2t 823 496 16.59

36



4k
,

4k
.

4>
4k

.
4k

.
O

n
on

4
^

O
J

to
^
A

W
W

W
W

W
W

W
W

W
W

M
M

M
S

S
w

iO
tJ

M
M

M
M

M
M

M
M

l-
M

M
M

O
O

O
P

N
O

n
o

1—
e
n

1
©

•-
O

J
8

,8
.

0
0

e
n

H
-

I-
-

N
O

O
H

-
O

J
O

J
O

J
O

t
O

O
-
O

O
O

O

^4
CO

h-
»

t
o

^
J

©
4

k.
4

k.
O

J
0

O
O

to
to

io
U

jo
n

v
o

b
H

-
^
*

-
0

©
l
O

©
4

k
.
t
O

-
^
|
^
4

O
N

t
o

4
k.

-
4

t
o

O
n

O
n

-
o

e
n

4
k.

t
o

O
J

o
j

4k
p

M
K

J
M

-
4

4
*

©

h
-

v
o

t
0

0
0

4
k
.
f
4

k
.
t
O

t
O

t
-
*

t
O

r
O

O
J

V
O

O
O

O
n

t0
4

k
.O

tO
O

N
4

k
.O

O
O

N

0
0

©
e
n

o
j

o
j

e
n

•

>
-
*

0
0

e
n

o
j

o
n

u
n

o
jj

—
to

4k
.
e
n

p
p

»—
»

o
j

t
o

4
k

^
4

H
U

ib
N

O
V

0
4

k
4

»
b

\^
J

o
o

v
o

N
O

O
J
t
o

o
J
t
o

^
o

n
53

<Q
Q

*
0

E
9

*
9

Q
&

Q
°
£

,0
z

P
<

o
P

0
<

o
2

2
0

^
•«

]
»

-*
4

>
4

k
.4

^
0

N
to

O
N

*
->

to
o

j»
-i

e
n

o
jo

n
>

o
o

N
O

N
p

o
j

r
?

P
P

£j
**

«"•
'

P
>

r»
i-

»
©

f-
»

'*
l»

P
-

H
R

J
»

O
J

-
4

O
J

h
-

O
O

O
O

*
4

b
o

b
O

M
4k

.
k
)

O
J

©
O

N
4

^
N

O

X
N

O
O

N
H

-
tO

t
o

t
o

h
-

o
n

4^
ON

t
o

_
O

J
-
4

to
on

en
n

o
to

p
4k

.
Ju

V
j

o
j

bo
C

o
o

n
n

o
©

o
j

e
n

O
O

O
O

H
0

0
N

O
O

N
I—

|—
^

>
00

VO
>

**
*•»

f?

e
n

O
N

O
J

p
to

©
^4

bo
to

©
0

0
©

t—
to

,
«

o
O

J
to

•
O

J
n

o
4

k.
&

S
•

^
I

0
0

H
-

'
0

0
O

J
»

—
>-

>
4k

.
4k

.
to

•-
>

•-
*

'
4^

OO
M

t
o

O
J

O
N

O
N

O
N

O
O

©
O

n
O

n
4

k.
©

N
O

N
O

4
k
.

O
N

-O
V

O
O

J
O

J
4

k.
O

J
-
0

O
O

J
t
o

0
0

O
J

0
0

0
0

»—
H

-»
4

k.
*-

»
.

>
l

,
O

O
O

,
h

-4
O

J
O

n
^
j
o

j
i
o

1
o

j
©

'
on

h
-

'
on

on
n

o
e
n

to
on

no
to

^4
vo

^O
bo

bo
h

->
vo

b
o

t0
4

>
4

>
0

0
O

n
v
o

v
o

v
o

•—
O

n
O

J
O

J
4

x
O

J
O

n
O

n

to
o

j
4

k
.

n
o

•-

^
tO

4k
.

v
o

4
k

e
n

2
0

2
0

0
•-

*
4

k.

2
§

>
o

~
8*

§.

t
o

O
J

-
o



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)

147 C277Mt 637.52 2784 228.99
148 C277M2t 2122 88 241.14
149 C42Dt 109.49 1242 88.16
150 C7Ad - _ _

151 C14DU 40.11 1661 24.15
152 Q84At 1252.94 3543 353.64
153 Q50Alt 13235 2167 61.17
154 O20Alt 3.68 936 3.93

105 total 11904.96 146400
average 11338 1394 81.32
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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

98 N4Ada 0.19 0.00 0.02 0.01
99 C14Dt _ . _ _

100 N804Dt . . _ m

101 TIAt 0.01 0.00 0.00 0.01
102 C19Mt 24.66 0.10 2.06 1.58
103 C68Dt 41138 0.69 6022 3536
104 C9Ao 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 1.77
108 N27At 7.48 0.03 0.29 0.19
109 N698Dt 1019.73 3.78 153.60 83.43
110 Q6At 299.56 0.02 27.52 22.71
111 C7Atd 2.65 0.01 0.10 0.07
112 C52Aa 41.80 1.86 24.01 539
113 Q340t 866.72 6827 1286.07 233.35
114 C54Dt 37.97 1.45 29.76 11.14
115 NU90MI - . _ „

116 C31Dt 71.34 0.17 6.65 4.49
117 Q2Alt 9.51 0.00 2.85 1.87
118 C119At - . _ _

119 C6Dt 2.77 0.01 0.02 0.07
120 Q2A2t 5.16 0.01 0.41 0.39
121 Q6Alt 10.88 0.00 0.63 0.48
122 Q4A4ta - - . .

123 04Ao 0.00 0.00 0.00 0.00
124 H44Aa - . . m

125 QlOAo 0.09 0.06 0.00 0.00
126 C77Mt - . . m

127 Q4Af 0.02 0.00 0.00 0.01
128 N2Aa 0.02 0.00 0.00 0.00
129 NIAd 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 696.92 032 81.09 43.92
134 T2A2t 0.10 0.01 0.09 0.06
135 C26At 737 0.24 1.94 0.81
136 NIAt 0.07 0.01 0.00 0.01
137 C37At 85.15 0.24 730 2.73
138 N3At 239 0.00 0.12 0.16
139 C6Dlt 0.79 0.00 0.04 0.06
140 Q86Aa 0.43 0.97 025 0.15
141 C640Dt 996.97 16.42 464.63 52.76
142 C1060Mt 488.01 8.11 7230 21.95
143 Q14Ao 0.15 0.05 0.03 0.02
144 C28Dt 37.16 0.02 1.74 1.50
145 C23Dt 928 0.02 0.21 0.25
146 O20At 0.16 0.01 0.06 0.05
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Figure 1.10
SPICE3 with by]pass using thei vcc compi]ler, part 1

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

47 N27A2t 19.18 527 36.39
48 N27A3o 2.77 147 18.84
49 N27A4o 2.86 147 19.46
50 N27A50 1939 500 39.18
51 N27A6aod 5.04 275 18.33
52 N12At 2.46 240 1025
53 N8Ao 0.15 8 18.75
54 N2Ao 0.04 9 4.44
55 06At 023 127 1.81
56 NlA5d 0.11 41 2.68
57 N6At 3.47 427 8.13
58 QllAtad 1030 667 15.74
59 Q5Ao 0.05 15 3.33
60 Q2Dtd 1.83 538 3.40
61 066At . . _

62 N2Dtdo 122 405 3.01
63 Q8Dtd 1025 614 16.69
64 Q4A3t 2.37 341 6.95
65 Q50At 140.95 2208 63.84
66 05Alt 021 151 1.39
67 C38Da 9.13 453 20.15
68 C38D2a 4.16 167 24.91
69 06Alt 020 127 1.57
70 03Ap 0.01 6 1.67
71 07Ap 0.04 6 6.67
72 TIAtad 0.67 219 3.06
73 T2Alt 1.31 503 2.60
74 TIAlt 0.48 324 1.48
75 tlA2t 026 204 127
76 T3At 132 122 10.82
77 T3A2t 132 122 10.82
78 Q5Dtd 5.93 733 8.09
79 Q5Dltd 6.06 762 7.95
80 Q7Dtd 7.43 743 10.00
81 Q6Dtd 6.81 743 9.17
82 Q5D2td 6.51 745 8.74
83 Q4A5ta 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 24.95
88 QllAo 0.10 8 12.50
89 Q22A3tad 1330 489 2720
90 Q22A4tad 15.40 351 43.87
91 Q22A5tad 13.76 429 32.07
92 03Alt 0.16 117 137
93 N9At 17823 12798 13.93
94 038Aa 038 3 126.67
95 C18At 1124 492 22.85
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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)

49 N27A4o - . _

50 N27A5o 18.11 429 42.21
51 N27A6aod . . _

52 N12At 2.32 220 10.55
53 N8Ao . . _

54 N2Ao . _ _

55 06At 0.22 124 1.77
56 NlA5d - _ _

57 N6At 3.42 424 8.07
58 QllAtad 6.50 440 14.77
59 Q5Ao - - .

60 Q2Dtd 1.17 315 3.71
61 066At - . _

62 N2Dtdo 0.52 156 3.33
63 Q8Dtd 6.49 339 19.14
64 Q4A3t 230 333 6.91
65 Q50At 139.30 2167 6428
66 05Alt 0.19 148 1.28
67 C38Da . _ „

68 C38D2a . . _

69 06Alt 0.19 124 1.53
70 03Ap - - .

71 07Ap - - .

72 TIAtad 0.19 132 1.44
73 T2Alt 130 500 2.60
74 TIAlt 0.48 324 1.48
75 tlA2t 026 204 1.27
76 T3At 039 116 336
77 T3A2t 0.41 116 333
78 Q5Dtd 3.90 434 8.99
79 Q5Dltd 3.98 457 8.71
80 Q7Dtd 4.94 454 10.88
81 Q6Dtd 4.43 438 10.11
82 Q5D2td 4.68 504 9.29
83 Q4A5ta 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 3.33 186 17.90
88 QllAo - . _

89 Q22A3tad 7.49 250 29.96
90 Q22A4tad 9.88 235 42.04
91 Q22A5tad 5.67 187 30.32
92 03Alt 0.14 • 114 1.23
93 N9At 178.04 12783 13.93
94 038Aa - _ _

95 C18At 10.86 474 22.91
96 C18Alt 7.90 464 17.03
97 Q18A2t 8.33 496 16.79
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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 C14Dlt 39.89 1614 24.71
152 Q84At 126122 3543 355.98
153 Q50Alt 144.70 2167 66.77
154 O20Alt 3.75 936 4.01

103 total 11974.13 144990
average 11625 1407 8239
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Figure 1.12
SPICE3 with bypass using the vcc compiler, part 3

Circuit Circuit Total Total
number name load time reorder time

49 N27A4o 231 0.01
50 N27A5o 15.81 0.03
51 N27A6aod 2.89 0.03
52 N12At 1.47 0.00
53 N8Ao 0.11 0.01
54 N2Ao 0.01 0.01
55 06At 0.07 0.00
56 NlA5d 0.05 0.00
57 N6At 2.40 0.00
58 QllAtad 5.29 0.06
59 Q5Ao 0.04 0.00
60 Q2Dtd 0.72 0.00
61 066At _ _

62 N2Dtdo 0.74 0.01
63 Q8Dtd 523 0.07
64 Q4A3t 139 0.03
65 Q50At 8323 0.30
66 05Alt 0.04 0.00
67 C38Da 7.03 0.09
68 C38D2a 2.87 0.18
69 06Alt 0.06 0.00
70 03Ap 0.00 0.00
71 07Ap 0.01 0.00
72 TIAtad 0.01 0.00
73 T2Alt 020 0.00
74 TIAlt 0.02 0.00
75 tlA2t 0.04 0.00
76 T3At 0.06 0.02
77 T3A2t 0.02 0.03
78 Q5Dtd 3.08 0.05
79 Q5Dltd 327 0.03
80 Q7Dtd 4.10 0.03
81 Q6Dtd 3.68 0.02
82 Q5D2td 331 0.05
83 Q4A5ta 8.75 0.33
84 Q15atad 3.86 0.14
85 Q22Atad 735 0.16
86 Q22A2tad 6.13 0.17
87 QllAta 1.97 0.03
88 QllAo 0.04 0.02
89 Q22A3tad 6.66 0.14
90 Q22A4tad 5.86 025
91 Q22A5tad 5.71 0.13
92 03Alt 0.05 0.00
93 N9At 138.81 0.03
94 038Aa 0.01 0.01
95 C18At 526 0.11
96 C18Alt 4.83 0.09
97 Q18A2t 4.79 0.09

Total LU Total

decomposition time solve time

0.16 0.06
0.80 0.50

026 033
0.11 0.03

0.00 0.00

0.00 0.00

0.01 0.00
0.00 0.01

0.11 0.17

0.94 038

0.01 0.00

0.19 0.12

0.03 0.05

1.09 0.99
020 0.15

18.28 12.46

0.01 0.02

1.10 0.78

0.67 0.32

0.02 0.02

0.00 0.00

0.00 0.00

0.03 0.02

0.16 0.10

0.06 0.06

0.01 0.01

0.04 0.08
0.07 0.08

0.71 0.49
0.56 0.54
0.94 0.61

0.82 033
0.67 0.61

22.58 5.96

1.17 0.68

1.61 0.90

1.54 0.90

036 0.17

0.00 0.00
1.44 0.87

1.75 1.64

1.18 0.86

0.00 0.01

10.49 7.84

0.00 0.00

2.34 1.02

1.43 0.47

1.66 0.62

52



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

98 N4Ada 022 0.00 0.00 0.01
99 C14Dt - . _ —

100 N804Dt - . _ _

101 TIAt 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 3725
104 C9Ao 0.14 0.01 0.00 0.00
105 C82Dt - . . _

106 C2At 0.60 0.00 0.04 0.07
107 C37Dt r5431 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 2728 23.28
111 C7Atd 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 Q2Alt 10.87 0.01 3.10 2.10
118 C119At - . . m

119 C6Dt 2.75 0.01 0.06 0.05
120 Q2A2t 6.02 0.01 0.51 0.42
121 Q6Alt 11.68 0.00 0.51 0.38
122 Q4A4ta - - . _

123 04Ao 0.00 0.00 0.00 0.00
124 H44Aa - . . _

125 QlOAo 0.03 0.06 0.06 0.02
126 C77Mt - . _ _

127 Q4Af 0.01 0.01 0.00 0.00
128 N2Aa 0.02 0.00 0.00 0.00
129 NIAd 0.11 0.00 0.01 0.00
130 05A2t 0.05 0.00 0.01 0.02
131 02At 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 735 0.23 1.82 0.81
136 NIAt 0.10 0.00 0.00 0.01
137 C37At 87.20 0.25 722 237
138 N3At 2.66 0.02 0.10 0.17
139 C6Dlt 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 6933 22.23
143 Q14Ao 0.13 0.05 0.03 0.02
144 C28Dt 3935 0.03 1.61 1.54
145 C23Dt 9.63 0.02 0.26 0.28
146 O20At 0.13 0.01 0.07 0.04
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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 C18Alt 24.43 549 523 44.50
97 Q18A2t 26.40 598 570 44.15
98 N4Ada 1.42 70 0 20.29
99 C14Dt . -• _ _

100 N804Dt - . _ _

101 TIAt - _ _ _

102 C19Mt . . _ m

103 C68Dt 397.07 1661 1652 239.05
104 C9Ao . _ _ „

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 45433 52240 52229 8.70
111 C7Atd 9.97 326 185 3038
112 C52Aa - . . _

113 Q340t 5023.77 2346 2188 2141.42
114 C54Dt 177.82 857 851 207.49
115 N1190Mt . . _ m

116 C31Dt . _ _ m

117 Q2Alt 140427 284785 284786 4.93
118 C119At - . . _

119 C6Dt 7.02 252 244 27.86
120 Q2A2t 10.02 2325 2317 431
121 Q6Alt 16.18 1774 1765 9.12
122 Q4A4ta - - _ _

123 04Ao _ . _ „

124 H44Aa . . _ m

125 QlOAo 1.23 37 0 33.24
126 C77Mt - . _ _

127 Q4Af 0.32 9 0 35.56
128 N2Aa 0.62 6 0 10333
129 NIAd 038 125 0 4.64
130 05A2t 0.32 128 126 2.50
131 02At 0.18 114 114 138
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 NIAt 0.62 120 114 5.17
137 C37At . _ _ —

138 N3At . . „ —

139 C6Dlt - _ _ _

140 Q86Aa 14.02 9 0 1557.78
141 C640Dt - _ _ _

142 C1060Mt - _ _ _

143 Q14Ao 1.25 14 0 8929
144 C28Dt . _ _ _
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Circuit

number

Circuit

name

Figure 1.13
SPICE2 with bypass, part 1

Total Total Transient
CPU time iterations iterations

117

Total nCPU per
iteration (msec)

145 C23Dt . . _ m

146 O20At . _ _ —

147 C277Mt 1317.30 3385 3385 389.16
148 C277M2t 2503.52 5003 5003 500.40
149 C42Dt . _ _ —

150 C7Ad . . _ _

151 C14Dlt . . _ _

152 Q84At 1316.45 3496 3465 376.56
153 Q50Alt 154.77 2229 2192 69.43
154 O20Alt 5.88 1204 1200 4.88

total

average

17260.48

147.53

399136
3411

390700

3339 43.24

58
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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 TIAt . - . _

102 C19Mt - . _ .

103 C68Dt 3637 14.58 1258 318.43
104 C9Ao - _ _ „

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 C7Atd 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 amt - _ „ m

117 Q2Alt 332.93 171.17 246534 711.47
118 C119At - _ • _ —

119 C6Dt 0.05 0.05 166 5.65
120 Q2A2t 1.18 032 1794 5.78
121 Q6Alt 1.28 0.60 1290 10.87
122 Q4A4ta . . «. .

123 04Ao . _ _ —

124 H44Aa . _ — .

125 QlOAo 0.47 0.08 36 0.10
126 C77Mt - _ _ _

127 Q4Af 0.02 0.02 8 0.02
128 N2Aa 0.02 0.02 5 0.00
129 NIAd 0.08 0.00 69 0.28
130 05A2t 0.00 0.00 64 0.00
131 02At 0.00 0.00 56 0.02
132 02A2t 0.00 0.02 59 0.03
133 C205At . _ _ m

134 T2A2t 0.18 0.03 85 0.07
135 C26At 5.43 1.00 183 13.93
136 NIAt 0.02 0.00 62 022
137 C37At . . —

138 N3At _ _ ^

139 C6Dlt . _ _ .

140 Q86Aa 3.60 0.17 8 0.30
141 C640Dt . _ _ —

142 C1060Mt . _ — .

143 Q14Ao 0.20 0.10 13 0.12
144 C28Dt . _ _ m

145 C23Dt _ _ — _

146 O20At _ „ ^
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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

147 C277Mt 76.85 28.70 2476 956.60
148 C277M2t 119.85 43.80 3734 1976.20
149 C42Dt . _ m

150 C7Ad _ „ .

151 C14Dlt . „ _

152 Q84At 321.30 124.07 2241 437.12
153 Q50Alt 27.88 10.27 1604 83.80
154 O20Alt 1.12 0.87 794 1.62

117 total 4859.07 81837 330933 9074.25
average 4133 7.00 2828 77.56
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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 QI8OD0 22.93 53 0 432.64
2 Q180D2o 22.65 53 0 427.36
3 Q2At 3.97 875 865 434
4 09Aa 027 2 0 135.00
5 O1024AO - - . .

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 OlOAt - . _ _

10 Q6Ao 0.25 13 0 1923
11 Q6A2o 0.90 147 0 6.12
12 Q4Ao 0.27 7 0 38.57
13 NIAot 1.17 142 134 8.24
14 NlA2ot 137 228 220 6.89
15 NlA3ot 1.07 182 174 . 5.88
16 08At 0.82 220 220 3.73
17 QIAdo 0.37 70 0 5.29
18 QlA2t 1.22 360 351 3.39
19 Q5Atd 2.83 419 193 6.75
20 C25Ao 1.78 34 0 5235
21 ' C27Ao 2.55 43 0 59.30
22 C7Ao 0.68 44 0 15.45
23 C4Dto 4.42 403 383 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 Q7Ao 0.38 13 0 29.23
28 N116Dt 324.95 1562 1494 208.03
29 N2Dod 120 229 0 5.24
30 Q4At 1.78 166 158 10.72
31 Q8Atd 7.17 611 382 11.73
32 Q4Alt 2.03 256 248 7.93
33 C4Dlto 338 308 278 11.62
34 Q4a2t 1.03 123 114 8.37
35 QlOAt 12.42 189 177 65.71
36 03At 0.23 126 124 1.83
37 NIODto 8.17 287 245 28.47
38 N10D2to 7.78 281 239 27.69
39 NIOAto 8.15 260 218 31.35
40 NlA4d 0.25 61 0 4.10
41 Q7Aat 6.30 337 255 18.69
42 Q3At 1.35 142 124 9.51
43 015ata 1.25 142 138 8.80
44 Qllatd 7.63 527 276 14.48
45 05At . _ _ _

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)

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 TIAt . . _ _

102 C19Mt . . _ .

103 C68Dt 329.48 1655 1646 199.08
104 C9Ao - . . «

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 C7Atd 8.18 327 186 25.02
112 C52Aa - . . _

113 Q340t 3927.57 1925 1797 2040.30
114 C54Dt 15438 833 827 185.57
115 N1190Mt . _ _ .

116 C31Dt . - _ _

117 Q2Alt 25.80 5379 5379 4.80
118 C119At . . . _

119 C6Dt 5.13 252 244 20.36
120 Q2A2t 8.62 2169 2161 3.97
121 Q6Alt 15.83 1800 1791 8.79
122 Q4A4ta - - . _

123 04Ao . _ _ _

124 H44Aa . . _ _

125 QlOAo 1.17 37 0 31.62
126 C77Mt - _ . _

127 Q4Af 0.25 9 0 27.78
128 N2Aa 0.53 6 0 88.33
129 NIAd 033 125 0 4.24
130 05A2t 027 128 126 2.11
131 02At 0.17 114 114 1.49
132 02A2t 022 117 114 1.88
133 C205At - - . _

134 T2A2t 033 170 168 3.12
135 C26At 25.38 282 265 90.00
136 NIAt 0.57 120 114 4.75
137 C37At - _ _ _

138 N3At _ _ _ _

139 C6Dlt - _ _ _

140 Q86Aa 12.58 9 0 1397.78
141 C640Dt - . . _

142 C1060Mt - . _ «.

143 Q14Ao 1.03 14 0 7337
144 C28Dt _ _ _ m
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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 . _ „ m

146 O20At . . . m

147 C277Mt 1583.70 3309 3309 478.60
148 C277M2t 2833.18 4589 4589 617.39
149 C42Dt . _ . _

150 C7Ad . _ _ _

151 C14Dlt _ . _ „

152 Q84At 1189.62 3576 3545 332.67
153 Q50Alt 159.93 2273 2236 70.36
154 O20Alt 4.70 1204 1200 3.90
117 total 15577.79 118588 110097

average 133.14 1013 941 13136
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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

1 QI8OD0 7.85 1.30 52 4.85
2 Q180D2O 7.67 1.22 52 4.82
3 Q2At 0.48 030 664 2.25
4 09Aa 0.00 0.00 1 0.00
5 O1024AO . . . _

6 N48Dt 2.78 1.15 727 113.68
7 N5At 0.05 0.00 90 1.55
8 N5A2t 0.08 0.02 92 1.58
9 OlOAt . _ _ _

10 Q6Ao 0.02 0.03 12 0.02
11 Q6A2o 0.10 0.08 146 0.37
12 Q4Ao 0.00 0.00 6 0.02
13 NIAot 0.03 0.02 74 0.42
14 NlA2ot 0.00 0.03 117 0.62
15 NlA3ot 0.02 0.05 94 0.37
16 08At 0.02 0.03 152 0.17
17 QIAdo 0.02 0.02 48 0.05
18 QlA2t 0.13 0.12 264 0.43
19 Q5Atd 0.10 0.12 236 1.42
20 C25Ao 0.20 0.05 33 0.83
21 C27Ao 0.25 0.03 42 133.
22 C7Ao 0.02 0.00 43 0.43
23 C4Dto 0.12 0.05 257 323
24 C22Dt 1.10 0.32 144 10.47
25 C22D2o 0.22 0.07 15 0.52
26 T2At 0.27 0.15 193 0.17
27 Q7Ao 0.05 0.02 12 0.03
28 N116Dt 10.95 5.05 1089 277.70
29 N2Dod 0.07 0.00 127 0.58
30 Q4At 0.13 0.08 108 0.62
31 Q8Atd 1.22 030 394 3.82
32 Q4Alt 0.17 0.03 165 1.00
33 C4Dlto 0.05 0.02 197 2.65
34 Q4a2t 0.05 0.00 65 0.43
35 QlOAt 4.25 0.95 120 3.90
36 03At 0.02 0.00 63 0.07
37 NIODto 0.08 0.18 198 6.73
38 N10D2to 0.12 0.13 193 638
39 NIOAto 0.15 0.07 176 6.83
40 NlA4d 0.00 0.03 34 0.07
41 Q7Aat 0.47 0.20 271 3.48
42 Q3At 027 0.05 79 0.33
43 015ata 0.12 0.00 72 0.08
44 Qllatd 1.18 0.68 335 4.48
45 05At - _ . _

46 N27Aaod 0.48 0.28 190 8.73
47 N27A2t 0.80 0.32 268 20.35
48 N27A3o 0.12 0.05 16 0.38
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Figure 1.16
SPICE2 without bypass, part2

Circuit Circuit Total reorder and LU Matrix Number of Total
number name decomposition time solve time matrix solves

2426

load time

147 C277Mt 62.07 23.55 1382.73
148 C277M2t 92.20 35.15 3415 2537.43
149 C42Dt - _ _ —

150 C7Ad _ „ — .

151 C14Dlt . _ _ .

152 Q84At 296.40 112.90 2288 521.98
153 Q50Alt 24.60 10.32 1631 105.08
154 O20Alt 1.05 037 794 1.90
117 total 3419.19 530.04 87711 10130.89

average 29.22 4.53 749 8639
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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 QI8OD0 16.47 53 0 310.75
2 Q180D2o 1623 53 0 306.23
3 Q2At 2.63 945 935 2.78
4 09Aa 0.18 2 0 90.00
5 O1024AO - - - -

6 N48Dt 56.05 992 978 56.50
7 N5At 1.47 160 140 9.19
8 N5A2t 137 162 142 8.46
9 OlOAt ...

10 Q6Ao 0.22 13 0 16.92
11 Q6A2o 0.57 147 0 3.88
12 Q4Ao 0.23 7 0 32.86
13 NIAot 0.67 142 134 4.72
14 NlA2ot 0.92 228 220 4.04
15 NlA3ot 0.68 182 174 3.74
16 08At 0.50 220 220 2.27
17 QIAdo 0.25 70 0 3.57
18 QlA2t 0.73 360 351 2.03
19 Q5Atd 1.78 419 193 4.25
20 C25Ao 1.12 34 0 32.94
21 C27Ao 1.53 43 0 35.58
22 C7Ao 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 Q7Ao 028 13 0 21.54
28 N116Dt 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 128 258 250 4.96
33 C4Dlto 2.23 305 275 7.31
34 Q4a2t 0.63 123 114 5.12
35 QlOAt 9.42 199 187 47.34
36 03At 0.17 126 124 1.35
37 NIODto 4.17 291 249 1433
38 N10D2to 4.02 285 243 14.11
39 NIOAto 3.88 259 217 14.98
40 NlA4d ...

41 Q7Aat 4.02 337 255 11.93
42 Q3At 0.82 142 124 5.77
43 015ata 0.88 142 138 6.20
44 Qllatd 5.13 528 277 9.72
45 05At ...

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)

145 C23Dt . _ _

146 O20At . _ m _

147 C277Mt 653.88 3451 3451 189.48
148 C277M2t 1253.00 5002 5002 250.50
149 C42Dt . _ m _

150 C7Ad . . —

151 C14Dlt . _ _ .

152 Q84At 807.42 3496 3465 230.96
153 Q50Alt 91.17 2228 2191 40.92
154 O20Alt 327 1204 1200 2.72
113 total 12435.64 392277 384007

average 110.05 3471 3398 31.70
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Figure 1.18
SPICX2 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

16

load time

49 N27A4o 0.08 0.02 0.30
50 N27A5o 038 0.30 232 8.95
51 N27A6aod 0.25 022 145 2.75
52 N12At 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 06At 0.00 0.00 63 0.03
56 NlA5d 0.00 0.02 41 0.10
57 N6At 0.12 0.07 247 2.00
58 QllAtad 0.77 0.37 511 3.98
59 Q5Ao 0.02 0.00 14 0.03
60 s Q2Dtd 0.20 0.13 365 033
61 066At 5.98 2.28 872 4.28
62 N2Dtdo 0.22 0.13 915 2.18
63 Q8Dtd 138 0.67 425 3.13
64 Q4A3t 0.17 0.22 220 0.70
65 Q50At 18.52 7.87 1604 53.47
66 05Alt 0.02 0.00 75 0.05
67 C38Da . _ _ _

68 C38D2a - . . _

69 06Alt 0.00 0.00 63 0.02
70. 03Ap - - . .

71 07Ap - - - .

72 TIAtad 0.08 0.00 172 0.07
73 T2Alt 0.35 0.08 449 0.17
74 TIAlt 0.05 0.03 163 0.02
75 tlA2t 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 Q5Dtd 0.67 0.48 532 1.85
79 Q5Dltd 0.60 0.37 565 2.13
80 Q7Dtd 1.08 0.42 524 2.60
81 Q6Dtd 0.87 0.43 533 2.08
82 Q5D2td 0.72 0.37 528 2.15
83 Q4A5ta - - . .

84 Q15atad 135 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 QllAo 0.05 0.00 7 0.02
89 Q22A3tad 1.93 0.52 348 4.17
90 Q22A4tad 2.35 0.62 214 3.10
91 Q22A5tad 1.38 0.42 309 3.82
92 03Alt - . . _

93 N9At 035 0.35 460 5.85
94 038Aa 0.05 0.00 1 0.00
95 C18At . . _ .

96 C18Alt 4.08 1.08 439 6.62
97 Q18A2t - - - .
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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

2523

load time

147 C277Mt 51.43 19.07 485.15
148 C277M2t 77.98 30.77 3735 998.10
149 C42Dt . _ m —

150 C7Ad . _ „ m

151 C14Dlt . . _ m

152 Q84At 225.35 84.60 2241 280.45
153 Q50Alt 17.58 7.03 1604 52.07
154 O20Alt 0.78 0.37 794

315432

1.12

113 total 5432.35 717.54 4944.35
average 48.07 6.35 2791 43.76
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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 CPUper
number name CPU time iterations iterations iteration (msec)

1 QI8OD0 14.50 46 0 315.22
2 Q180D2O 13.73 46 0 298.48
3 Q2At 4.32 1139 1129 3.79
4 09Aa 1.70 2 0 850.00
5 O1024AO - - . _

6 N48Dt 34.97 810 795 . 43.17
7 N5At . . . _

8 N5A2t . . _ _

9 OlOAt . . . .

10 Q6Ao 1.03 13 0 7923
11 Q6A2o - - - .

12 Q4Ao 1.07 7 0 152.86
13 NIAot . . _ _

14 NlA2ot . . . _

15 NlA3ot . . - _

16 08At 2.67 518 518 5.15
17 QIAdo - - - .

18 QlA2t 1.88 210 201 8.95
19 Q5Atd 4.62 299 286 15.45
20 C25Ao - . . _

21 C27Ao . . _ _

22 C7Ao . . . .

23 C4Dto 3.15 503 495 626
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 Q7Ao 1.07 13 0 82.31
28 N116Dt . . _ _

29 N2Dod - . . _

30 Q4At 2.50 217 209 11.52
31 Q8Atd - - . .

32 Q4Alt 3.13 311 303 10.06
33 C4Dlto - . . .

34 Q4a2t 2.02 175 166 11.54
35 QlOAt 16.23 426 414 38.10
36 03At 1.07 186 184 5.75
37 NIODto . _ _ _

38 N10D2to . . _ _

39 NIOAto . . . _

40 NlA4d . _ _ _

41 Q7Aat . . . .

42 Q3At - - . .

43 015ata - . . _

44 Qllatd - . _ .

45 05At - . _ _

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)

96 C18AU 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 TIAt 1.08 166 164 6.51
102 C19Mt - . _ .

103 C68Dt 313.92 4675 4667 67.15
104 C9Ao . . _ _

105 C82Dt . . _ _

106 C2At 1.48 145 140 10.21
107 C37Dt . - . .

108 N27At 16.22 657 644 24.69
109 N698Dt . - - _

110 Q6At 248.37 58527 58516 4.24
111 C7Atd 6.18 212 189 29.15
112 C52Aa . _ _ _

113 Q340t . . - _

114 C54Dt . . . .

115 N1190Mt . . . _

116 C31Dt . . _ _

117 Q2Alt - - . .

118 C119At - - . .

119 C6Dt 4.03 287 282 14.04

120 Q2A2t - . - _

121 Q6Alt - - - -

122 Q4A4ta 9.38 5 0 1876.00
123 CMAo . . . _

124 H44Aa . . _ _

125 QlOAo - - - .

126 C77Mt - . . _

127 Q4Af 0.93 9 0 103.33
128 N2Aa 1.22 15 0 81.33
129 NIAd . - . .

130 05A2t 1.10 128 126 839
131 02At - . . _

132 02A2t 0.93 Ill 108 8.38
133 C205At - - . _

134 T2A2t 4.88 2002 2000 2.44

135 C26At . - - _

136 NIAt 1.42 114 Ill 12.46
137 C37At . . . _

138 N3At . _ _ _

•139 C6Dlt 2.27 178 151 12.75
140 Q86Aa 10.77 9 0 1196.67
141 C640Dt . . . ..

142 C1060Mt . - . _

143 Q14Ao 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

146

147

148

149

150

151

152

153

154

57

C23Dt

O20At

C277Mt

C277M2t

C42Dt

C7Ad

CHDlt

Q84At
Q50Alt
O20AU

total

average

21.88

917.13

16.09

1079

80996

1420

1079

80250

1407

20.28

11.32
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Figure 120
Industrial Circuit Simulator running on a VAX 8800, part 2

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

0.00 2.05

1.48 2.13
032 0.97

0.00 0.00

1.03 29.65

0.00 0.03

0.00 0.00

0.03 0.38

0.03 0.08

0.03 0.77

1 Q180Do
2 Q180D2o
3 Q2At
4 09Aa

5 O1024Ao

6 N48Dt

7 N5At

8 N5A2t

9 OlOAt

10 Q6Ao
11 Q6A2o
12 Q4Ao
13 NIAot

14 NlA2ot

15 NlA3ot

16 08At

17 QIAdo
18 QlA2t
19 Q5Atd
20 C25Ao

21 C27Ao

22 C7Ao

23 C4Dto

24 C22Dt

25 C22D2o

26 T2At

27 Q7Ao
28 N116Dt

29 N2Dod

30 Q4At
31 Q8Atd
32 Q4Alt
33 C4Dlto
34 Q4a2t
35 QlOAt
36 03At

37 NIODto

38 N10D2to

39 NIOAto

40 NlA4d

41 Q7Aat
42 Q3At
43 015ata

44 Qllatd
45 05At

46 N27Aaod

47 N27A2t

48 N27A3o

0.08 1.47

0.60 4.62

0.05 0.12

0.00 0.02
0.02 0.02

0.08 0.40

0.15 0.65

0.03 0.23

0.00 4.70

0.00 0.03
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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 C14Dlt 2.15 15.57
152 Q84At - .

153 Q50Alt . .

154 O20Alt - -

57 total 99.41 555.75

average 1.74 9.75
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