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SUMMARY

The  communication in the world become more sophisticated  and
diversified. It is indispensable that the circuit used in modern communication
requires wide bandwidth and highly integrated circuits. Since iductor may be
larger than other element. it can be used in the limited range of frequencies
in circuit design, therefore the development of MMIC has been needed to
meet the requirement. The design of a microstrip transmission line utilized in
the most of MNIC's become more difficult due to parasitic component and
radiation cffect in the integrated circuit at high frequencies. In this paper for
the characteristic impedance of the microstrip circuit. strip circuit has heen
simulated with variation of dielectric thickness by Sonnet Em. therefore new
formula has been suggested by comparing the result from the CAD tool of
the analvtic cquation. And the variation of S parameter has also been
analvzed for the microstrip line with a neighboring microstrip line. In the end
for the sake of NIMIC in high frequencies. inductors of circular spiral circuit
has been simulated. Therefor _an . equivalent - circuit - of inductor for SPICE
analvsis has been improved and the parameter of an theoretical equation has
been determined. From the result of comparison a reflection coefficient of
inductor for SPICE analysis with for Em simulation has been confirmed a

similar vanation of frequencies locus in Smith Chart.
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Fig. 1. Transmission line.
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Fig. 2. TEM form of electromagnetic field in a microstrip line.
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Fig. 1. Y parameter for 2 port netdwork.
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Table 1. Error in accordance with w/h ( unit : % )
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(d) Inductor dl, d2, d3.
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Fig. 24. Result of the inductors with Em simulation.
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Table 6. 1100 (inductor o

0224

0310 T 0332

f inner diameter 100um)

T \
v L(nH) Riohm) CifF) Cml(fF)
A T
\ 0.6 1.875 -35.087 P98 |
b lo-om7 0268 23667 | 5153
. 0.181 0165  -3061 1167

0330

CmatfF)
75.199
22572

4748

Table 2. 1.420 (inductor of inner diameter 420um)
Table 2. 1,420 (ir - of inner d L
. ‘ Ll Riohm)  CbUfE) Cml(fF) CmatfF)
ths PP E O N
) ~0.640 388 13672 10543 | 41250
b 062 3.59 36637 | 15475 66.915
oL 0T 02 a6 oas 7sa |
Table 3. L340 (inductor of inner dizmeter 340um)
v ‘ LinH) Riohm) CbifE? Cml{fF) CmalfF)
A %
., g 10102 | 47.002 83.664 54751
N 0.665 8135 2076 | 23312 5139 |
. 0.635 -0.908 10.002 2548 0.431 \
Table 4. L260 tinductor of inner diameter 3@@%)77 B .
. LintD Riohm} ChifF) ' CmitE CmatfF)
A4 e L 7 )
0.877 0592 . | 1054 29053 | 57.609
. -0.411 0537 1 4069 1 15.948 -1.830
. 0.506 0145 0946 5144 0.920
Table 5. 1180 (inductor of inner diameter 180um) o
Y Lt Réohmy CroHE CmldE) Crai 1)
A 7 7 AL NATILNAL e : o
-0.149 | -2.731 -22.172 87.418 44067
D * 0394 | 2504 [ 12730 5205 1953 !



% 260 17 100 JAYE tiste]l A (72)e osiq ek S} spebn)

&8 ol8stel & SPICES Al&uol4l & Zutolt} SPICES] Zi} dlo]H

EOAE AT FoAM BAAF Syel Ave 94 Smith EEo) uhehy)

of g WAl st 29 %ol AM S SPICE 4oy dHE Em 2

“

(b} Inductor bl, b2, b3.

(c) Inductor cl, c2, c3, (d) Inductor di, d2, d3,

Fig. 26. Result of SPICE and Em by using the parameters obtained from the
suggested equation.
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(e} Inductor el, e2, e3.

Fig. 26, Result of SPICE and Em by using the parameters obtained from the

suggested equation,
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1. SPICE a4 =12

K ok ok ox ok ok ok ok 3 e ook ok 3% 3k 3Kk Kk ok ok ok ok sk ki ok ok ok ok sk sk o ok ok sk ok sk ok ok sk sk ok 31 Sk K 0k oK A 3k ok ok ok K ok 3k ok oK ok ok oK K K sk X

CIRCUIT DESCRIPTION

K sk e s i R o S ok kK i e s sk s i ok ok o ok SR ok okosk ok 3k sk sk ok ok ok 3 sk ok 3k ok 5K Ok 3 3k o K ROK R K SRR K K K K R K oK oK % oK K ok ok ok xR K K K

SUBCKT TEST t 2
= CIRCUIT TO BE TESTED
= NODET © PORTL NODE2 @ PORT2

RTEST 1 250

IO i -] R

ENDS TEST

AC LIN 501G 106G

PRINT AC VMOLID VPG VM921) VPO92D
VPeg22)

* CALCULATE THE S PARAMETERS

EINT 101 0 99 0 1

RST 101 102 50

XTI 102 103 TEST

RL1T 103 0 50

VMI912) VP(O912) VAM(922)



RL2 203 0 50

XT2 203 202 TEST
RS2 202 201 50
EIN2 201 0 99 0 1
*SI1 = V1 - VRI
ES11 301 0 102 0 1
ESI2 911 301 102 101 1
RS11 911 0 1K

#S2] = 2 % \72

ES21 921 0 103 0 2
RS21 921 0 1K
#8522 = V2 - VR2
ES31 401 0 202 0 1
ES32 922 401 202 201 1
RS22 922 0 1K

*S12 = 2 x V]

ES41 912 0 203 0 2
RSI2 912 0 1K

.

VSRC 99 0 AC 1
RSRC 99 0 1K
WIDTH OUT = 132
END
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