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Abstract

A silicon Fabry—Perot tunable thermo-optic filter for WDM using the thin film silicon coating is proposed
and experimented. The filter is implemented by using the CMP process and polishing both sides of the
commercial silicon wafer with normal thickness of 100um®*l%. The filter also has 2-ayer or 3-ayer dielectrics
thin film coating mirror which are alternated A/4 layers of SiO2(Mew=1.44) and a—Si(nien=3.48) for the central
wavelength of 1550nm by RF sputtering. The experiment shows that FSR is 3.6lnm and FWHM is 0.56nm
and the finesse is 6.4 for 2-layer mirror with the reflection of 61%, and that FSR is 3.36nm and FWHM is
0.13nm and the finesse is 25.5 for 3-layer mirror with the reflection of 89%. According to thermo-optic effect,
the transmitted central wavelength of 1549.73nm at 23°C is shifted to 1550.91nm at 30C and 1553.46nm at 60C
for 2-ayer mirror, and the transmitted central wavelength of 1549.83mm at 23C is shifted to 1550.92m at 30C
and 1553.07nm at 60C for 3-ayer mirror.
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Table 1. Temperature change according to the applied
voltage to PTC thermistor
L PTC Mn|2E QUF Agdel] Wb FE|9] &% g}

3L
T

A7 V) Fo FHEE(C)
0 23
1.5 30
2.5 60
3.0 70

S| FE e 54 F7rE Slske] 3 7HE el

A (AQ4321D, ANDO)$} # AFEZwWE 47
(AQ6713B, ANDO)E AF&-3+3i ).
a9 3> FEE 2% g FEE sgls w), At

A7F3EA] gkot A& (23T)el X ¢ FSR¥ FWHM S
A 2 zelth a¥ 3@l A A st A

le mlo




Silicon Fabry—Perot Tunable Thermo—-Optic Filter 5

HA S Afole] Ag7E oF 7.22molEE SA R
FSRS ¢k 361m¢lS & 4 vk w3 18 30)=
FWHMS =438 o= o 056me Z& 7HeS
& 4= Q) o]ZFHE 2 BE T3] ALt finesse
Fi& 64011 YAMES oF 61%ehs 2S¢ & 91
ol QoA 1EFE Ak 1”4 Avtgl o=k dx| st

1545, O 1550 0rm

2N Do 06 21321
SECTRAL HIOTH ST
THEESH LULT
—|fr H L
_EBETD
308

1 EMELOFE
LOME K : 1.0

1250, e 0.50m 0 1552, Sldrm
T

b) FWHM
@ FSR and () FWHM of Fabry—Perot tunable
filter with 2-tayer thin film mirror
2% 28t AE2E il 4HE2|E ni=EE|E obE
7t ZEo|lM2] (@) FSR2t () FWHM

% 42 25 9 Aes 7Hd A2 stue] )
2 97k FE 9 PTC Au|AEel] AgE A7bst

o] ¥ 25 WAL ol F3} HFY olF

BEE BolFE 2dzolt 13 404 B+ A
of BEY REE FANA W T3 3 gl ©
EXo OB ¢ & vk AFIAEL £ 13
2ol PTC Mu|2Ed 017}5H$ Agte] 0OV, 15V,
25V o SA4¥ Jd¥ =%=& 23T, 30T, 60T

FH R, 23C2 Ao A= 1549.73mm
A mpgo] ok 30T HAF ¢F 1.18m

i)

u

-~ &
K

i

m)’

(135)

QEZO0F o]F3le] 1550.91Imoel Ao, 60T o=
A} ok 3.73mE ©]§38ked 1553.46me] Yt} ©o]= PTC

}Jﬂ U] »/:]—j Oﬂ %j_?:lL = 0‘_17]"5‘]'X] %"»‘(_3_— /\O]—_‘Q: (23°C)oﬂ }\1 9/]
FSRell 98 AAHE= A9 Frt =4 1%

1553.45m 9} theF &%) ghe},

SNE Dec @7 10:33

FES! O.5m_ SENSIHOFT HLD @G: 1 SHPL: 5000

Fig. 4. Transmission wavelength shift due to temperature
increase in silicon Fabry—Perot tunable filter with
2-ayer thin film mirror (reflection coefficient: 61%)
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