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Design RF component in Thin-Film process

student : Ching-Hung Liu Advisors : Dr. Chi-Yang Chang

Degree Program of Electrical and Computer Engineering
National Chiao Tung University

ABSTRACT

This thesis presents the design of Balun and filter in thin-film process.
The Balun meets IEEE 802.11b(2.4GHz) wireless LAN'’s specifications
and provides DC feed function. The circuit uses modified Marchand balun

structure. The design achieves low loss ~ broadband and predictability by

high precision of thin-film process. Three type baluns are designed to
verify the theory. In the mean time, bandpass filters and diplexer are
designed various microwave passive circuits implemented by thin-film

process.
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e Meazured 821 -----
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1 Meamul'ed .i‘un|p D1ffe|1'e1lce I---- | | | | I 170
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3.6 Thin-film Type-B Balun : 50 — 100 Ohm
FCType-A REH Y A g R- B30 50 HET RS 8 E R
BoendRos A g % 4 S AR B (spiral-coil) k & 0 AT Rip B IR A &
éﬁi&'f‘”ﬁ?‘ BRR & - ke JLED T B Aok £
TR LA 4 Qi AP g EHREES T # 54

HBAa g 33
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v §_Type-A e Bl fF E &L fmk ek =35 2@ % 45
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b

N

AP T & 2 A 8P Balun ch M € 5 it L o
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Poit? GND Port3

Un-balance GND

GND
Poitl

B 3-16 Type-B Balun Layout
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-30— Simulated 821 -----
Simulated 831 -----
B Meagured S11 -----
-40— Measured 821 -----
- Meagured S31 -----
-50 I O
1 2 3 4 5 6 2
freq, GHz

Bl 3-18 Type-B H#t &2 £ il % %
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1 2 3 4 5 6 - 8
freq, GHz
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0.0 " 180
-0 5__ \J Sunulated Phage Difference ----- C 175
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20 21 22 23 24 25 26 27 28 29 3.0
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3.7 Thin-film Type-C Balun : 50 -50 Ohm

#T 4 5 dech Balun 2 Source 3 2 f Ui DR LR K & S0Q 0 i &
B B Balun (2 0 B 4 DI - B R a0 27 2 Type-C AKX
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B 3-21 Type-C Layout
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30

6 7

8



o

10—
20— | N
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Type-A Balun Return loss -

Type-A Balun Insertion logs -----
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¥ & a1 B (Diplexer)
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Pass Band

Low : §24-960 MHz

High : 1710~2170 MHz

Insertion Loss

Low : 0.70dB Max @ 824-915 MHz
Low : 0.85dB Max (@ 925-960 MHz
High : 0.75dB Max @ 1710~1910 MHz
High : 0.85dB Max @ 1910~-2170 MHz

Ripple in BW

Low :0.4dB Max
High :0.5dB Max

Attenuation

Low :20dB Min @ 16481830 NIHz
:25dB Min @ 2400-2500 MHz
Low :20dB Min (2 2472-2745 MHz
Low :20dB Min -@ 3296~-3660 MHz
High : 10dB Min @3420~3820 MHz
High : 10dB Min @5130~5730 MHz
High : 10dB Min (@6840~7640 MHz

1ow

VSWR in BW

Low : 2.0 Max
High : 2.0 Max
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Coating © er=3.25
tan & =0.04 ~ H=30um

SiN ¢ e =T
tan & =0.004 ~ H=1.0um

_ Alumina © g 1=9.9
tan & =0.004 ~ H=3&80um
.Conductor © g =1E7 ~ H=0.2um
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Metal 17 o =5E7 ~ H=3um
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