The Joumal of the Korean Institute of Electrical and Electronic Material Engineers. Vol. 8, No. 1, pp.51-58,19%.

HHT|E CPW Zduty B oloj3=u HREH

!ﬂ

¢
!
@

Microwave Transmission Characteristics of CPW
Traveling—wave Electrode for Light Intensity Modulator
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Abstract

This report describes thick traveling-wave electrode formation and microwave transmission
characteristics of the fabricated electrodes. Effective refractive indices of the microwave in the 5
micron CPW type traveling-wave electrodes is around 2.45 according to the results of time domain
S parameter measurements. The bandwidth of the electrodes is about 10 Ok and could be extended
to 15 Oz through optimization of the process. The developed process technique that enables plating
of micropatterns upto 20 micron can be applied to broadband optical intensity modulators.
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o) g ZAsiet

H 7 3} of A xpe]
= 9led DC =8EZEE
qggol ¥ e

03(_" m‘lw "‘O

© \

o %
2

Lo

o X

Arsher 4

240FE o
}'1\ al, %’21]'
a8z 7
% g4 &
Qge e

sti1 2HE
e A g
A) = A}l

= L il

Process parameter

N0 1420 SCCM

Gas SiH 160 SCCM

N2 240 SCCM

Chamber base 0 mtorr
pressure process 800 mtorr
APC angle 0 degree |
foward power 10 watts

RF power reflected power 0 watls
P load position 50 watts

tune position 50 watts

Process temperature 3I0C |
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Table 2. Photo-resist thickness for electrode
formation

spin coating mode exposure soft & hard bake thickness

rom acc  sec sec min min A
3000 1000 20 proximity 30 30 no 190,009
vacuum contact
35 30 30 173,200
3000 1000 40 manual 40 30 no
manual 40 40 no 132.669
manual 30 30 no 150,000
proximity 34 30 no 150,824
6000 1000 20 manual 30 30 no 91.000
manual 30 40 no 92,439
manual 30 10 no 90,816
proximity 34 30 no 92,500
6000 1000 30 vacuum contact
35 30 30 73.350
30 30 30 73684
proximity 35 30 30 74,448

t  soft-bake @ 90T
hard-bake : 110T
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Fig. 1. Process chart of electrode formation
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Table. 3. Summary of microwave characteristic
of fabricated CPW traveling-wave
elctrode
frequency  impedance  impedance impedance
(Hz Z (short) Z (open) Z{characteristic)
1 34.09-7126.39  63.051+) 59.477  54.6751-j91.418
2 3297456314 16,143 29062  46.5737 j 0.527
3 1474 j24.237 85341 j 81.754  36.2563 40144
1 120.7-j22.582 12.15-j] 40195 39.3522-) 2.6646
5 29.73+j 9614 D3.965-j 42904 45.6673 j 8.2851
6 184 -322.04  30.488+) 28.887  34.5087 ) 2.14049
7 72.22+136.047 16453 7 22.058  36.1544+j30.2333
8 1780+ 1.351 71.918-j 7.552 35.7828+j 3.23601
9 575 j25553 18232+ 17479 37.2915-j 8.25683
10 18.95+j21.449 21.694 j 3.227 23.5378+7 8.583411
11 33.60+) 1.821 36.52-) 4792 40.9056 j18.8972
12 50.33+j21.543 22.276+3 27175 42.6045-j10.4194
13 41.33+)68.574 103.56+) 92.883  67.2639+)81.3243
14 95.06-) 5543 53.738+] 45918  77.7608+j26.1513
15 161.19+} 61.086 154.0-} 64.13] 169.742 j 3.21436
16 64.16-367.363 99.73 -j107.27 79.495-j85.009
17 93.61-j60.93 70336-j 47.148  8l.146 j53.6019

18 19.95-j44.898 14.103-j 49.0922 17.129-j47.0758
19 14.44- ) 6.7949 17.276-j16.141 16.08 -j10.8978
20 19.4 j10.541 13.49 -j 8.805 16.195-j 9.6664
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