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Two-Step Ion-Exchanged Waveguides Splitter with Low-Loss
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Abstract A detailed experiment and a theoretical analysis of two-step ion-exchanged glass optical power splitter are
reported. In order to facilitate quantitative analysis, a rational model of physics for a rise inverse sine structure of 1
X 2 S-branch power splitter in glass is proposed. In thermal ion exchange, the distribution of normalized refractive
index of two-step ion-exchanged optical power splitter and the distribution of splitter refractive index of different
exchange time have been gotten. On this basis, these surface half-round channel waveguides are fabricated by first
performing a thermal T1" exchange in melt Tl,SO, through a mask patterned on the glass surface. The resulting
surface channel waveguides are then buried by second thermal Na® exchange, unmasked ion exchange, in melt
NaNO;. In this step the TI" ions migrate from the glass, and the wavguides are buried below the glass surface. A
optical power splitter of insertion loss 0. 15 dB and coupling ratio 50: 50 has been realized.
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Fig. 1 Normalized exchanged ion concentraion spread of

waveguide along the two ion-exchanged depth /

213 AN [ B ) A 8 - A 4 IS BB TR AT 5 3R —
YA, A 2 i, @ = 0.01,D =1.8X 10"
mm/ht™, & 2() F () BR T X F— KB F A4
AR ALt [E] , B LR T1Y 85 7 =,y VA [F
WERE [ A HHREES, B 2(0), (D, (e, (D
VR T E—KE T 388 R R oS5 b, 3
158 BB 7RI B 3 5

R G5 TR AE SR AR o AR v R AR S AL T, B b o
e A RIS, 45 R % BB R4 B e 3%
P B FAER, RAERE. B 2484, %K)
&I Z], BT B A5 AT R R
TR 55 67 4537 UG e Y BRI

3 AR HIE B 2R
T A6 #% 4 DA BK-7 3538 R RS, #E4T T1T -



6 F BRI 4. P BT 3 B AR A D I 5 B 4 A B T A 667

(a)

(b)

I /um

! jum
A E-NReN

B 2 RIRES T3 4 B T BG5BT 5 R A A
Fig. 2 Refractive index spread of waveguide
for different exchange time
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Table 1 Outpower and access loss of optical power splitter

I, /pW I /uW n/dB

0. 402 0.39 0.13

1.294 1.25 0.15
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