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Transient Analysis of Network by means of S-matrix and Bilinear z-transformation

Takao Komuro, MicHio Akivama and SEcHI Honpa

Abstract — Recently, a method for the transient analysis of networks by means of the S-matrix and the

z-transform has been developed. By use of the bilinear z-transformation instead of an interpolated z-transform

in the mehod, the transformation from s-plane to z-plane can easily be obtained and the accuracy can be

improved.
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Fig. 1 A terminal capacitor.
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Fig. 2 Mapping from s-plane to z-plane.

125 E
I (2)=1imZy(Gr () (s)]
m-—>1

C(1—2e"*)+e? 27!

-1
z (4)
1—e 277!

(2) (Gm—Z) Gu()aRfEAsEcE, BE0
2 s dBe
T (2)=Z(Gm () (s))
_ (20— et 1) A20—e") /

1—e"? g1

—a -1

ate )z 5)

CNHOEHIE, s (s=0+ jo) CEELE
A SUCEYEFEO 2R (z=a+ j ) ~DEHH
K2h), 0 (HOERE r IXEEER) 0L DIC, 2 F
HOHNHORNBILEREN LD LSTRETHD, L
HL, ESHEMHORTICERINSOT, BRERES
TBLDBEBEMBTIIREIRET 32 LIS DEER
EBE LD, TOBREEZCQLDOOFBAREL LTS
RSN TH B,

SFEOMABTIET CZi=a << 1A4HETHLD
IBIEN SN, COELEINLDMAEEEIMIFERD
ZaRPEEOREBEELD, (Gp —Zg ) PBEHF
47—, (Gp—Z INEREICHELTNDT &
RENTOA, ChEb, SEACA Y B R L—2 &0
MEE, 1 BHAET 2 BEAOEHEE, o<1 DEE
ST OBBEROBNERET s AEEZESEUTE &b
ARbDEEMEELOND, THDE, s=(1—2zT)
S TOEEMN(Gp—2Zn) &, s=2(1—2"1) /T
(1427 OBMHA (G —2 ) LEHTH B,
ZTIT, TITHRHSTAINOBRERICA VA2 H V-2 %
TER&E2 &, TOWMMEET s CEE s=2(1
—2 DY T (142 ) oW~k B4, 248
BADEMWMCEHII AL ( S—Zy; ) & LTIRET S,

(3) (S—Zp;) WOHEEFs KEEN—R2E
Hs=2(1—2"1 /T(1+27) £HldHE

= 1—z7!
I3(z) =I(s) y:% 1+z_
—(1—A)/(1+A) +2™
BT ICEN ISR
7o12L, A=a/2Th5,

ZOW— 2 BHRIER 2RI L D, s FEROE
o & A 2 PROBEAMM E &2 ORBICERT D
OCHTRENERTHD, COEHBRERAOICE S DE
wEd, BEAEOLALEL K1 EERDT, (Gu
—Z JERBETHY, (Gr—Zplhhsty, &
Bic, RE) OFHRBETEEADELEI, (Gy—2)
WCHANRTEESERICHETCHIZ 0T, TNE=Z20F
WDIL ([ S—Zp JHESBVzHEBNOEHBTHS,

6)

3. 8 I

K3 IR RL CHEEE, M4 R LCEBKANE L
T, Zog=102&0L, (Gpo—24,), (G —2Z), (8
—Zypi ) OEFEICL BT L1,

B 3 OEEE ORITHIS R,

Va(t)=1—(1+t)e" 0
TEbEh, RRICRT LIS, 2 EBROHAIET

=105 & LT, ZORELELISHECHTBE
1.0
R L
= in 0.5H T
: 0.5 Ej C Ves
@ #
Ej=1 (t20) (V)
0 2 L 6 8 10
t(s)

Fig. 3 RLC network and the transient state.
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Table 1  Errors of RLC network.

T=10"%s

t(s) 1 2 3 6
Gho-Zn —8.6x10"°| —2.0x107%] - 9.5x107"| ~ 1.3x10”"
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Fig. 4 LC network.
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Table 2 Errors of LC network.
T=10""s
t(s) 3.2 34.6 66.0 97.4
Gho-Zm —1.0x107" | - 8.6x107"] — 1.6x107°| - 2.5x107°
6h1-Z, S-Zpj 3.4x107° ] 3,9x107°|  3.4x107°|—1.1x107°
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