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ABSTRACT

The eiching characleristics of Er-doped sodium borosilicate giass film for the planar optical waveguides were
investigated using reactive ion etching, The etch rate decreased as (he pressure increased, but increased as the RF power
increased The elch rate increased as the flow rate of C,Fg gas and the amount of O; addition increased, but decreased
aver criical ponl(C.Fg 7.5 scem, O, 209%}. The etch rate was 180 A jmin under CoF; 7.5 scom. O 20%, RF power 270
W, pressure 150 mTorr. With (his optimum etching condition and subsequent heat wreatment al 975°C for 30 nunutes,
planar optical waveguides having improved sidewall roughness were fabricated successfully.
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Fig. 1. Schematic diagram of reactive 1on etching cquipment.
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Fig. 2. Etch rate change as a function of pressure at 230 W.
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Fig. 3. SEM micrographs showing etched profiles as a func-
tion of pressure at 230 W : {a) and (c) CyFg 10 scem .
(b) and (d) C,F4 10 scem + O 3 scem.



Aerosol Flame Deposition 8o 2% A=# Er F7} Scdinm Borosilicate FaEleke] A& #8l A7 949

FA A ] nle 2750 MEE delugitl
A7 ellA AR YIks e Badk vRs 2
% o, A7 AACER] 5% 0, 718 JrlRE RF
Ag gol vk HWA 34 gl e HEe) ¥EE
AR sk 9¥E 150, 200, 250. 300 mTore ®
A, old RF AH2 230 W, CFJ0, 71229 &
)= 10 scem/0 scem® 10 scem/3 seom@E SHRTH
] n}2 AzkEe) Wsle Fg 2o Jehd bl gt
2|, o] ot vt JAHoR Al T
T2 Y vk o] ErRSE Aol tde
o= wEo] Trg ule} o)) e FUlERG
sheath F7T Fasle] ol pE ofui=lzl AFE7| o
wolr), gk 4=e] Fvkz QlE Az AdE
EER] JHElA) Ealu 4 S| 28 gleies
Azgo| 7had Sx ik EF- 7o grEzndA 0,
7EE FH7EEA] goks o 2o e of 2z1 o)
gL oF = glsloh et Fig 3eld o, 7k
H7PE Al H2)rEe] FHol o ARogeL ¢
F ez, ofe] e 7 (underam) Bo] JHES
assith

g2 CFg 7H=9) -§3) W 2zge] Hils =
AbEpc) 4 $HL 150 wlom, RF AL 210 W
7 2Asiger, 222 12087 et mA CF,
o] AL 5, 10, 15, 20 scem® 2 WEA)HT). Fig 4
o 5ol M & glRo] ANEE fRo] Foge vl
F7HE Eeolth 75 scom oVt TAEe 2o
QA olatelAe] faEe] 7kt ZetEvl g BAi
TR SR eRR Aziee] FHE Ty,
FAAE oldelAe] F3ke] Sk A e EE o
AsH A7 93 B £5E TrRTA a2, 9
= & E=kEv UelA) AAE oles) g So)

130

7 3 scom
120 ‘Working Pressure |50 mTorr
RF Power: 210 W

110 -
—_

- L
s

g+
g
a4
-

E 80 |
m

T

60 L

L L 3

5 10 15 2
C_F_ Gas Flow Rate (scom)
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Fig. 5. SEM micrographs showing etched profiles as a func-
ton of C,Fy flow rale at 210 W, 150 mTorr. (a) 5
scem, (b) 10 scem, (¢) 15 scem and (d) 20 sccm.
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