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ABSTRACT

Evaluation of Si—-based Optical Bench characteristics

fabricated by MEMS process

Jubin Yeom
Advisor : Prof. Hyon-Chol Kang, Ph.D
Dep. of Advanced Materials Engineering

Graduate School of Chosun University

Demand for high-capacity multimedia has rapidly increased due to the rapid
development of the telecom market to 5G beyond LTE and popularization of
smartphones and tablet PCs. Accordingly, the optical communication market is
focused on developing a technology for transmitting high-speed and
high-capacity Ethernet signals. To solve this problem, SiOB technology is
attracting attention. SiOB means Silicon Optical Bench. Silicon is present in
the form of sand, rock, and minerals. Silicon is one third of the earth’s crust,
and is very abundant in the earth. Therefore, it is regarded as a material
which can be supplied very stably. Also, it has no toxicity and is very
environmentally excellent and the device can be operated at a high
temperature of about 200 degrees, which i1s also excellent in thermal
characteristics. But, SiOB technology has many difficulties due to Si
semiconductor properties. In this paper, we design and fabricate optical engine
using optical bench manufacture of Silicon. In this paper, we propose a
method of designing a wideband optical bench using High Resistivity Silicon
Wafer. Also, the actual Optical Engine was fabricated with Optical Bench to

evaluate the characteristics.
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Fig. 16 High Resistivity Silicon Wafer Electrical Eye
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Fig. 17 SEM image of Via Hole
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Fig. 18 SEM image of Via Hole
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Fig. 19 EDS analysis of Via hole

_26_

Collection @ chosun



2. Optical Spectrum &4

ks gulolth A7) B AE71E o W FEE ZHas) Hid, o W
o Awdow B Fu4 EE ove Fug sdEy A uid w
oz s EARA Ak AMEY FA/ P9 qge gulo] Bah
EE gaf AolRe 14 AL 5 b $AYEHE i 9ol sbsatt

A o5 gy Ad 3]
- ptical Engine2 1310nm t
g 9tk T3 MSA 4 vk gle SMSR(Side

Mode Suppression Ratio)& &<l 3 4 9l=d °]i= Spectrum 49 714 =&
93 ®E=(Peak Mode)®] tH] ths X =(Next dominant mode)®] *}o]& U}HE}
= FAo)th MSA A A s dYAQ GdRE HolA tho|le=e] Ja B
o vy RE zbo]7t 40dBol o] Hojok Ao wEEth Fig.2lel 4 1310nm
el o] BE o)A tholezo Ha mr9l e X xo]7F 40dB o] NS
el oz . o]E Fd mkEo] 7 Optical enginedll #4] 2 4 59 93

glol el WAl FAstn 9%-% ehha ek

%2
o

&)

i@

[\

(@]

o

ot g
e}

o

)
i
ojf
o
of
ok
o
R.J
0,

o

v}

_27_

Collection @ chosun



main mode

& AN
S & =
A
SMSR
! side modes
> }— - >
S4OE oy

Fig. 20 SMSR(Side Mode Suppression Ratio)
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Fig. 21 Measurement of Optical Spectrum & SMSR
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Fig. 22 Optical Receive Sensitivity test set—up
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