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Abstract

The SPICE circuit analysis program has a limited math capability and, in general, cannot be used
for RF and microwave simulation because a complex arithmetic is required to compute S-parameters
from node voltages. This paper presents two test bench models that can be used to obtain node
voltages proportional to incident, reflected, and transmitted signals. From SPICE computed node
voltages, S-parameters are computed using the math capability of the PSPICE post processor,

PROBE, as an example for a low-pass filter consisting of transmission line sections.
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The results of this example are compared with another high frequency circuit analysis program,

TOUCHSTONE. The difference between the results of these two programs in magnitude was

less than 0.003 and in phase was a few tenths of a degree. By using these test benchs to

simulate a filter, RF and microwave analysis can be made with the SPICE, which can be a

cost-effective and readily available computational tool for educators and practicing engineers.
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TEST OF NETWORK ANLYZER
SIMULATION FOR FILTER

X 12CKT

R1 11030

R20401

R30501

R4 2050

GL040102

G2050202

IIN 40 0 AC 1

VIN 10 0 AC 1

SUBCKT CKT 25

T1 2 09 0 Z0=130 F=1000MEG NL=0.25
T2 9 0 50 ZO=130 F=1000MEG NL=0.25
T11 2 0 12 0 ZO=81 F=1000MEG NL=0.25
Ti9 9 0 19 0 ZO=81 F=1000MEG NL=0.25
T15 5 0 15 0 ZO=81 F=1000MEG NL=0.25
AC LIN 90 100MEG 1000MEG

.PROBE

END
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(Table 3) Low-pass filter characteristics determined with PSPICE and

TOUCHSTONE
| _FREQ. PSPICE TOUCHSTIONE PSPICE TOUCHSTONE |
MHz sn @ Sy D N D g2 S D a2
100 0.19% 54.93 0.197 54.93 0.978 3507 0.980 -35.07
150 0.286 37.74 0.286 3759 0.956 -52.26 0.958 5241
200 0.365 20.44 0.365 2045 0931 ~69.56 0931 -69.56
250 0431 331 0432 3450 0.900 -86.69 0.902 -86.55
300 0482 -1350 0484 ~1350 0.873 1035 0.875 10350
| 30 0520 -30.46 0521 -30.60 0.852 -1205 0.851 ~120.60
40 0537 4828 0537 4828 0.844 -1383 0844 | -13828 |
450 0521 67.45 0522 -67.31 0.851 -1575 0.853 -157.31
500 0.447 -89.48 0450 -89.48 0.895 1795 0.893 -179.48
50 0.238 -119.1 0.239 -119.23 0.969 150.9 0971 150.77
600 0272 1486 0.272 14.86 0.962 1049 0.962 104.86
650 0.797 -38.50 0.799 -38.36 0.600 51.50 0601 51.64
700 0957 7472 0.960 7472 0277 1528 0278 15.28
7 0.990 0892 0.992 -99.07 0.123 -893 0123 | -9.07
800 0.999 1182 0.999 -1182 0.052 -2821 0052 | m2 |
|80 0.997 -135.1 1.000 -1350 0019 4510 0019 449 |
900 0.998 -1505 1.000 -1505 | 52E-03 | 6048 | 52E-03 | 6048
[ 950 0.998 -165.2 1.000 1654 | 62E-04 | 7523 | 62E-04 | 7538
| 1000 1.000 -180.0 1.000 180.0 28E-07 | 9680 | 16E-22 | -17908 |
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