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Abstract: Traditional analytical theory design scheme faces problems, such as high computational complex-
ity, limited analytical solution, and high time-consumption. To cambat these issues, based on the design of
traditional optical devices, a scheme for designing an optical power splitter with adjustable split ratio accord-
ing to the reverse design method is proposed. In a compact region of 1.92 pmx1.92 um, Ge,Sb,Se,Te,(GSST)
is introduced to change the refractive index distribution of the device. The direct binary search algorithm is
utilized to search the optimal state distribution of GSST in crystalline and amorphous states. A T-shaped op-
tical power splitter with adjustable split ratio is designed and implemented for the same device structure. The
initial structure, split ratio, phase change material region state distribution, manufacturing tolerance, and light
field distribution of the device are simulated and analyzed. The results show the minimum relative errors of

the designed optical power splitters with three splitting ratios of 1:1, 1.5:1 and 2:1 between wavelengths
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1530 nm and 1560 nm are 0.004%, 0.14% and 0.22%, respectively. The maximum fluctuations of the trans-

mission curve in the manufacturing tolerance range are 0.95 dB, 1.21 dB and 1.18 dB, respectively. The split-

ter has a compact structure and great potential for applications in optical communication and information pro-

cessing.

Key words: nanophotonic system; optical power splitter; reverse design; direct binary search
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Fig. 7 The simulated transmission spectra varying with the

hole diameter changing from —10 nm to 10 nm
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Tab.1 The error analysis table of different ports of
devices with different split ratios under differ-

ent manufacturing tolerances

Split Max Max absolute Max absolute Max absolute
r;ﬂio absolute error error error error
Outl(+10)/dB  Out2(+10)/dB _Outl(—10)/dB _Out2(—10)/dB
1:1 0.26 0.26 0.93 0.95
1.5:1 0.61 1.05 1.21 0.53
2:1 0.50 1.18 1.16 0.71

H1, a-GSST 1 c-GSST HY#F R334 0.17+0.02
W/m/K H1 0.43+0.04 W/m/K; A9k 1.45+
0.05 MJ/m*/K Fl 1.85+0.05 MJ/m*/K. 3@y
=, X7 GSST i 20 MK FEMK il (1 ps, 5 V) fil &
g5 &, W —~ s Rk b (2 ps, 15 V) 53] 9E4S &
R . 7€ Zhang 55 AU B A58, Al JE 5k
1 us, 545 R 0.03%, EE 100000 UK Y 6 ik
8 T LIRS 2] c-GSST, {98 A 100 ns Y5
Jok AT L4521 a-GSST. BE Ak, £l F e #4055, %t
T c-GSST, T 50 Ak np2H i ik b ef, H
JAW R 1 ms, 525 50%, HLE R 13 V, BIFX
fete ol 42.5 mJ, XF T a-GSST, M7 it fin—4~Ha,
JE2R 24 V ik, FFOCRERE A 5.5 pl.

4 % &

ARSCHE T i T TR, A B
FKEE, 7E SOL V-5 Liit T —FhfEds 45t A
AFRYFERE F, % GSST 1Y b A AR S S AE 2
A ARIRAS, SEBLAE TR A T BRI R 3R
28 PR SHA 1.92 pmx1.92 pm, 1:1, 1.5:1,
2:1 EYIR G RARFE WA N 1530~1560 nm 2
B A RARXT IR 2253 31 0.2% . 2.53% Fi1 10.04%,
T /MR R 2240518 0.004%., 0.14% £ 0.22%.
AN, B EL AT T i 25 22 X B s e, 2k
FLELAR Bl 22 AR A R 0 BE MR 78 R #5323
Bl o ASCHTR BT BB IE T O F &
SRR AT — B NS E X, BRI
PGB R AL T — A RUR R .
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