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Fig. 2 Schematic of the symmetric coplanar three electrodes
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) Fig. 3 Schemauc of the asymmetric coplanar two electrodes
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Table 1. Parameters of optimal design for the structure shown
in Fig. 1 (a) and Fig. 1 (b) respectively
& (um) p (um) W {um) ) & (m) p lum) W o(um} S
2 0.0 o0 C. 1140 2 34 4.8 0. 0894
3 0.0 oo 0.1078 3 N7 4.8 0.0871
4 0.0 oo 0. 1001 9 4,0 4,2 0. G845
5 o0 oo 0. 0920 3 4.5 4,2 0. 0819
6 00 oo C. 0839 ] 4. 8 4.0 0. 0795
7 6.0 oo 0. 0765 7 5.3 4.0 6. 0773
8 0.0 oo 0. 0697 8 2.8 4.0 0. 0732
9 1.6 el 0. 0642 9 6.3 3.8 . 0734
10 2. 4 o 0. 0557 | 10 B. 8 3.8 0. 0717
Table 2(a). Parameters of optimal design for the structure shown in Fig. 2 (a)
: wie=1 wW/e6=1,33 w/g=12 Wit =4 [ W/ie=8§ WiG=28 | Wig=10
!
wmy | ? 8 ? 5, ? 5 ? s P s ? s, b2 -
(pm) () tum?} (um? {pm lam ) {pm
2 26 0.0756 2.7 0.0838 3.2 0.0945 50 L1067 70 01103 9.0 0,117 11.0 0.1i25
4 4.0 00871 4.5 0.0909 5.8 0.0948 9% 00883 140 00892 | 180 0.0085 22.0 0.0997
& 5.2 0.0790 6.2 0807 8.2 0.0822 | 146 0.0834 |206 00837 [268 0.0838 328 0.0833
8 6.0 0.0701 7.3 00708 |10.2 00709 | 184 00706 | 268 00704 |346 0.0702 | 422 00701
10 7.0 0.0634 8.6- 00634 [12.0 0.062% |£2.2 00618 | 322 00613 424 0069 524 00607
2 7.8 0.0584 88 00,0579 |14.0 00571 |26.0 (.0556 | 38.2 00349 502 00545 622 00543
4 88 00544 [11.1 00337 1160 00526 1300 00509 |440 00302 1580 00408 72,0 00495
L& 985 00512 (124 0.0503 178 00491 34.0 00473 (50,0 00462 | 660 00461 82.0 00458
1 1108 00485 |13.8 0.0475 | 188 00462 38.0 0.0443 )56.0 0.0435 [74.0 0.0431 92,0 0.0428
20 118 0.0461 | 151 0.0431 {218 0D.0437 }42.0 00418 | 62.0 0.0410 | 82,0 0.0406 1102.0 0.0403
Table 2(b). Parameters of optimal design for the structute shown in Fig. 2(b)
. Wia =1 Wi = 1. 33 Wie =2 Wi = 4
1 H | M | 2 1 v
) (:m) Sii lJPmI Sz (:mJ Si- l:ml 52 J r:]m- S1L ljmj 52 1\:11) 1L (:,ml 8:
2 |58 00257 28 0.0260 | 59 00293 3.0 00303 | 66 0.0354 3.4 00354 B4 DD4F1 48 00432
{1 [80L 0.0360 41 00344 , 87 00395 45 0.0402 | 94  DO44% 54 00464 (138 0D536 BA 0530
& |106 00382 53 00370 | 116 00412 6.0 00403 | 136 00455 7.5 00463 (196 0.0522 128 0.0529
8 (136 00376 B3 00376 [ 148 00403 73 0.0308 | 176 C.0440 935 00442 |256 Q0495 16.8 00493
10 166 0.0363 7.3 0.0358 | 183 00387 85 L0380 | 216 00419 115 00413 [31.6 00467 20k 0.04R3
12 1196 0.0349 8.2 00349 |21.6 00370 9.9 0363 | 236 0.03%9 134 ¢.0399 (376 DO441 247 00447
14 |226 0.0334 91 00340 | 249 Q.0854 111 0.0385 295 0.0380 (54 0.0374 (436 LO4:9 0B7 00415
16 (256 00321 100 0.032@ | 282 0.0239 124 0.0334 335 00364 172 00365 49.6 0.0309 326 00403
18 (28.6 0.030% 11.1 0.0304 316 00226 137 00328 | 376 00349 1v3 00346 1556 O0.0362 366 D.03aEn
20 [316 00297 1240 0.0299 | 248 0.0314 150 0.0312 [ 416 00333 212 0.0340 [§16 00367 406 0.0365
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. ! WiG =8 /G =8 WG =10
() b3 S P 82, M 5. P Sa F4 Si1 b2 51
(um) {um) (pmd {um) (um? (um)
2 10.% 0.0533 6.4 0.0330)12.2 (0.0580 8.1 0.0589 | 14.2 0.0609 9.9 0.0622
4 17.8 0.0579 12.4 0.0586| 21.8 O0.0604 1A.2 0.0602 235.8 0.0621 20.0 O.0626
& 25.6 0.0534 185 0.0549| 31.6 D.0573. 24.7 10,0578 | 37.6 0.D535 30.1 0.058D
8 33.6 0.0520 24.4 0.0526|41.6 0.0335 32.2 0.0536| 49.6 0.0545 40.0 0. 0550
10 41.6 0.048% 30.4 0.0489 | 51.6 O0.0501 40.2 0.0498 [ 61.0 0.0500 50.0 40.0511
12 49.6 0.0461 36.4 00,0456 61.6 0.0472 48.1 0,04756(73.6 0.0478 0.0 0.0477
14 57.6 0.0436 42.3 0.0439 | 71.6 O.0446 56.1 0.0447 | B6. 6 0.0453 ©69.9 0. (0457
16 65.6 0.0415% 48.3 0.0415|81.6 0.0424 64.1 0.0423 97.6 0.0430 79.9 Q. 0432
18 73.6 0.0397 54.3 0.0394(91.6 0.0405 72.1 0.0402 |109.0 0.0411 89.9 0.0411
20 81.6 0.0380 60.2 0.0384(101.6 0.038E 80.0 0.0391 (121.6 0.0399 99.9 0.0392
Table 3. Parameters of optimal design for the structure shown
in Fig. 3 (a) and Fig. 3 (b) respectively
W=100a
G (umj p (pm) oy & (.m) p (um) W (pm) S5,
(um)
2 1.0 20 0D.1133 2 4.2 4. 2 0. 1205
3 1.6 30 0.1074 3 4.4 3.6 0.1184
4 2.0 40 0. 0939 4 2. 8 3.h 0.1162
) 2.8 a0 0. 0918 z 6. 6 3.4 0.1122
B 3.2 &0 0. 0&39 h 7.6 « 3.2 0. 1093
7 3.8 70 0. 0765 ¥ 8.6 3.2 0. 1066
3 5.0 a0 0. DGS9 8 9.6 32 0.1042
g 6.4 90 0. D644 9 10. 6 3.2 0. 1121
10 7.6 100 0. 0603 10 11. 6 3.2 0.1002
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Optimal Electrode and Waveguide Design for High Efficiency
Integrated Optic Modulatos and Switches

Chen Fushen
( Natwma!l Key Optic Fiber Laburatory, Unwersily of Electreme Science &. Technolugy . Chengfu 610054)
(Received 11 January 1995)

Abstract Effciency of an integrated optic modulator/switch depends on the overlap
integral between the applied electric field and the optical mede. In this work, the field
distribution of electrodes is analysed to determine the maximum overlap integral affected
by the parameters of electrode width, interelectrode gap and optical mode size etc. . "The
results of the optimal electrode and waveguide design for Ti:LiNbQO; modulators/switches
are presented by utilizing a systematic optimization of all the necessary parameters
according to the available technology.

Key words optimal design, optical waveguide. electrode. integrated electro-optic

maodulation.



