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Analysis and Experiment of Micro-strip Line Lumped Elements
for SAW Duplexers
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Abstract

In this study, we analyzed and experimented micro-strip line inductors and capacitors for a SAW
duplexer, an important device for mobile communication. For SAW duplexers, micro-strip line lumped
elements must have small impedance values, below several tens of nH or several tens of pF, and a
small area pattern. In this study, we performed theoretical analysis of flat line type, meander line type,
and spiral line type inductors and interdigital capacitors on a LiTaOs piezo-crystal. We proposed a

measurement method to evaluate small values of lumped elements accurately with network analyzer. In

experiments,

we confirmed validity of the theoretical

analysis method through fabrication and

characterization of micro-strip line lumped elements. The analysis method in this paper can be applied

to SAW duplexers well as other microwave devices.
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Fig. 1. Schematics of micro-strip line lumped

elements.
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Fig. 2. Effects of mutual inductance in two parallel strip lines.
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Fig. 6. Measurement method to improve

accuracy in characterizing micro-strip
line lumped elements.
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Table 1. Dimension and theoretically predicted

impedance values of flat line type

micro-strip line inductors.

o g o] A T4
22}
L [nH] |R [Ohm]| w [£m] | 1 [pml]
L1 1.12 0.05 2800 3500
L2 6.37 0.98 330 7400
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Table 2. Dimension and theoretically predicted

impedance of spiral line type micro

-strip line inductors.
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# [ £ml]

ST 3469 | 1134 6 40 4000

T1 184.7 742 4 40 4000

T2 5473 | 154.0 8 40 4000

W1 3787 | 2184 6 20 4000

W2 33277 | 784 6 60 4000
Flat line 8 AYE Y F44A#E 19 7, spiral
line 3 HE e Z427%E 1¥ 8 ZZ Yy
Uitk &AATE Z 13 E 20 Bl o]8F o
Ao vad F dXFL YS&S & F U 2
79 flat line & AYEH S S G4 v Ly
@ Fulgo AdAAI oA way @
dAete AgS B 4 Jed, 2 ot Fof
7b $e4E EHEHe dgds o]l 50 Ohmel
o 747 2ARAFRR awd e Falgd e
ZA gkl WE A=t =7 wEelth 3 7hA
Eoldl oz g e Fufoa dygHx 3t
o] Wl$ ZA AAHRYEH, ol AFHoA =
v RElse dAZ d8 wAstE A
oz W HAstE FAYL Feld £ gk
Y 89 spiral line 3 AP EHe SHA3E 9y,



25

L
[
5

20 4

\
ml
°Oooooooooooooooooo

Inductance [nH]

I NN EEEEEENEEEEEER
] T T T T
o 20 40 60 80 100

Frequency [MHz]

20

- L1
—_ ® L2
g 1.5 4
o)
0]
i o®
e YT
[} eoe®
2 Pesocsees
B os-
[
14
---I.-.-
oo—l--—-l-F--—-—,—' -.--., T

0 20 40 80 80 100

Frequency [MHz]
(b) A%
a2

7. Flat line 8 J9¥H e SH A7

Fig. 7. Experimental result with flat line type

inductors.

Zr ARz vd =) g E) flat line 3
ol2x Ay ARt AXN ¢ 23
T sk vk, T2, W13 2ol 1
gio] wig %il = EHZ #A79
Ak AE A7l A ‘3%0] Hojup&= 5’?‘@ —r°1
Al %!
s

ol ol
9 FAgtol o A=

33 ojojlmaz AEgalel AHHAH

vlo] 2 ~EHEl ARAEE interdigital ¥
o2 AR, AALEE dA AP vpola
2 2EYgd JdYE e Ay
g A AYYE 2 7
27 w&el 50 Ohme] Adg HE o
et Az, £ nolar

- EE

[=)
gol ol e

9

A7) A A A 883 =52], Vol. 15, No. 1, January 2002.

1000 = ST
900 - * T
4 T2
T 0] v Wi
C 700 \ <+ W2
0] 500‘\ e O Y S
Q
c 500-\
S ol by oyt mpiog cecs
— -a--g . " . -
3 ™ EEEE S L T 2D
.
E 200 4 \o~.o;.....,.._.._..‘...
100
0 . ; .
o 5 10 15 20
Frequency [MHZz]
(a) Y&
300 - ST
e T
250 A T2
£ v w1
5200_vvvvvvv—vvvvvvvvvv0W2
-
[}
8150_AAAAAAAAAAAAAAAAAAvAA-
O
% ojem = m e e m s mw e =
]
Q BEEEEREEEEEEEE R A I iai
m 50 <
o . r i
o 5 10 15 20

Frequency {MHZz]

(b) A%
a2 8. Spiral line 8 A9E 9 HFHZAT
Fig. 8. Experimental result with spiral line type

inductors.

£ 3. Interdigital & vlo]lz 2 ~EHQ
AMAE ] A % ol BH A
Table 3. Dimension and theoretically predicted

impedance of interdigital type micro
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