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Abstract

The equivalent circuits of Open End and Step discontinuity effects for Suspended Strip line are obtained. The circuit
parameters for each discontinuity effect are represented by equations after optimization based on EM analysis results, and
the coefficients of the equations are obtained by curve fitting for all impedance cases.

Keywords : suspended strip, discontinuity, open end, step, curve fitting, EM analysis

I.M E

nfolA2y 32E HAZ 7EY 3¢ PCB gH=2
A& e planar T2 ol BHsLE O gt} oY
3t planar T2 strip line, micro strip line, slot line,
coplanar waveguide, suspended strip line, fin-line,
image line 5°] ot

Strip line?} suspended strip line 7+%& A ZHs}7]
ojfgAIR FA &4o] AY g7l WEY =& Q#E
873 329 LY 4 3t} ©]F suspended strip
lineo] AZ3t7] o 431 & Q#E ZA|T, strip line
AY EAA9ds BEAdE &9 53 22 parameter
o] 402 ¥¥d 77 g ol gz 44

A3, T B, sANYg R ARFNAAT
(Soong Sil University)
¥ o] dFE 20083 =
4oz ATHAE.
g} 2008910497, FH4EY: 2008912210

o3

A
=4

S gt dFue =

£

(1107)

Fo] B2l Rl FHsy, A= A4S oF)
DA ddel 8 5 Atk 53, EAE TR}
Z AAANREH BgHA G B, 4A dxge
g Z2%E 292 5 i

£ =FME strip lined S4YIHEE FHE
Air-filled 24& $3}4 suspended strip line®] =A%
A% A AgsAtk B, 20GHz F35 HH7HA 4
A ARE e, A4 EM 4 333 284
#FES 4391, Open Ends} Step BEAE EHES
SONNET EM tool& ol&3te] si4issict. 53, step
B4 5de Fee 987 299 Wl deE =
ANIAE AL A& FPH. 2 4 &
4% FHsd o3 HEE ¥ 2l 4R
¥, EM 34 Zzs} vimste] 2o ghe HH3
o}cﬂ E&3AoH, o] A3} AHAES WlBOE, B

3]
o

(2]

L

e r1r1

E gz dis) A8 & JIEE curve fittingS
S $45¢ Fagh



SH3|
org)

2008 128 [AS

gt

II. Suspended Strip LineQ| MZE 2
E21F0l Zt 2 EM A Z7ie] AX

Suspended Strip Line®] A&7t A$HE= I
ZE 139 13 2o 974, sE 1A A, t=

TA 9 FA, g5 FAA NFAE We &4 F b
© 25 =A% ofgE A e Aoy, A g9
EAE 7+ Azlelth
! A _|
b Im . ' ‘L S, €r
1 Air T
3% 1. Suspended Strip Line 7+&
Fig. 1. Suspended Strip Line Structure.
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Table 1. Comparison  characteristic  impedances  with
those by EM analysis.

Characteristic Cpnductor Impedance Difligzgzs of
Impedance (Q)| Width (mm) { by EM (Q) Tmpedance (%)
200 0.134355 195.05 247
1% 0.225939 173.37 0.82
150 0.370457 146.26 1.87
1365 0.480814 1345 1.00
125 0.59943 12321 0.89
1125 0.761856 111.24 0.63
100 0.970741 9347 0.76
875 1.24434 86.91 0.29
06 1613 74.29 035
625 2.13159 62.03 0.24
50 2.91067 4997 0.02
4325 351878 4312 0.07
375 42091 3744 0.03
3H 458061 3434 0.08
325 500831 3231 0.09
30 550838 29.66 0.17
215 6.09878 26.7 0.40
2% 6.80726 2236 107
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Fig. 2. Open end discontinuity effect and its equivalent
circuit.
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L 010 Table 2. (a) CoefflClents for circuit element L over Zi.
20_08 // (b) Coefficients for circuit element C over Z..
© L~ (@)
0.06 2
% // + Optimized Z a a D )2 D3
2004 200 | 004318 | 0:003435 | 0 0 0
2 = Calculated
= 0.02 175 | 0.04813 | 0.002086 0 0 0.00974
150 | 0.05183 | -0.001723 0 0.04015 | 0.00615
0.00 1365 | 0.0568 | -0.00165 | -0.058 0.0585 | 0.00956
0.5 ! 1.5 222 /7 12-5 3.5 4 125 | 0.06233 | -0.00144 | -0.0859 | 0.07574 | 0.00842
1125 | 006761 | -0.002183 | -0.0841 | 0.08736 | 0.00712
(a) 100 | 0.07207 | -0.004022 | -0.0493 | 0.06804 | 0.01113
0,050 875 | 008024 | 0005662 | -0.047 | 0.07204 | 0.01129
IR 0.0907 | -0.006384 | -0.05 | 0.08174 | 0.01206
W 0.025 625 | 01102 | -0.003901 | -0.0456 | 0.08362 | 0.0146
go 020 i / 50 0.1472 | -0.009289 | -0.0544 | 0.1193 | 0.01101
2 X //" 4325 | 01938 | -0.001398 | -0.0325 | 0.07423 | 0.03193
£o015 L 375 | 02461 | 0.001146 | -0.0281 | 0.07003 | 0.03616
3 / * Optimized 3H 02687 | -0.001734 | -0.0283 | 0.07165 | 0.03973
goomn \ % — Caleulated 325 | 03272 | 0001605 | -0.0223 | 0.08972 | 0.05037
8 005 / 30 | 03776 | -0.007945 | -00228 | 0.05547 | 005688
275 | 02231 | -0.03813 | -0.0212 | 0.0558 | 0.06714
0.000 25 0 0 -0022 | 00557 | 0.08303
0.5 1 1.5 2 2.5 3 3.5 4
2,17, (b)
{b) ) a a o 8 s
a8 6 (a) Step 29E Filel S| H2M$ Lo 200 | 00121 | -0.002371 0 0 0
®M3} ZIpe 241 A A AT} (2,=50Q) 175 | 001334 | 0002432 | 0 0 | 0.00681
(o) Step 2012 Fole| 57} g2M4 Co % 150 | 001522 | -0.003587 | 0 | 001148 |0.00233
X3} Aol 4 A Ao (7,=50Q) 1365 | 001706 | -0.003315 | -0.0209 | 0.02152 | 0.00173
Fig. 6. (a) Results optimized and calculated by equation 125 | 0.0191 | -0.003285{ -0.0313 | 0.02829 |0.00144
of equivalent circuit element L for step 1125 | 002116 | -0.003813 | -0.0376 | 0.03618 | 0.00081
discontinuity (Z;=50%) 100 0.02385 | -0.003672 | -0.0245 | 0.02836 | 0.00257
(b} Results optimized and calculated by equation 875 00275 | -0.004264 | -0.0201 | 0.02736 |0.00309
of equivalent circut element, C for step 5 0.03367 | —0.004076 | -0.0192 | 0.02828 | 0.00398
discontinuity (Z;=5062). 625 | 0.04283 | -0.003815 | ~0.0181 | 0.02828 | 0.0056
= - s 50 0.05396 | -0.002993 | -0.0185 | 0.03355 | 0.00589
AsE A dATE & 5 Ak 4325 | 007829 | -0.002697 | ~0.0084 | 0.01563 |0.01574
3™ 60lA Lt Col gk AWA AHER a2 A 375 | 01 | -0001377 | 00089 | 0.01757 | 0.01685
(2)8} Zow, dut t}ah3t4=e] v)#) Logarithmic ¥ 35 | 01083 | -0.002184 | -0.0043 | 0.00597 | 0.02547
g AMgEEA 25T 29oH 32 ASd dE 5 325 | 01364 | -0.001534 | -0.0058 | 0.01041 | 0.02445
o] Ao ClEhah . o 30 | 01559 | -0.004303 | -0.0065 | 001145 |0.02716
Ne) A4EL etz FaHRA 2ot E 20 U 275 | 01276 | -0.01326 | ~0.0061 | 0.00979 | 003216
wsis 25 0 0 -0.0033 | 0.0008 |0.042838
ng/ 4 = = = = S
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