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Tablle Chat ' BRF [ 7]
GPT-1 GPT-2 GPT-3 GPT-4
Released date June 2018 February 2019 May 2020 March 2023
Model parameters 11768 dimensions 1600 dmensions ' 558 dmersions. Unpublished
Context window 512 tokens 1024 tokens 2048 tokens 8195 tokens
Pre-training data size About 5 GB 40 GB 45 TB Unpublished
Source of data BooksCorpus, Wikipedia WebText Common Crawl, ete. Unpublished
Learning target Unsupervised learning Multi-task learning In-context learning Multimodal learning
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Tabl-2 1—«stpPJ:De— [14]
core network 2018 2030 2050
IP Traffic EB/Y 2,400 39,000 4,640,000
IP Traffic Thit/sec 610 9,900 1,177,000
router power efficiency W/Gbps 1.6 0.16 0.16
router power consumption  |kW 14 40 40
switching capacity Thit/sec 9 250 250,
Mo. of Nodes 2,500 2,500 2,500
MNo. of Loops 50 50 50
IP Traffic per Node Thit/sec 12 198 23,540,
theoretical No. of routers 271.2 16 1,883
Mo. of routers per Node 56 32 3,768
JEer ion of
power consumption of a MWh/Y 90 250 251
router
power consumption of i
GWh/Y 12,600 20,000 2,360,000
routers
MNo. of amplifiers 10,000 10,000 10,000,
power consumption of the B
. GWh/Y 90 1,500 173,990
amplifiers
Core Network power
. ° GWh/Y 25,300 42,000 4,890,000
consumption
JST/LCS (2021 )
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Mixed Geometry Waveguides (ellipses and polygons)
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Graded index waveguides including diffused
waveqguides
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Metals, gainy or absorbing waveguides (with
Complex Engine option)

Anisotropic refractive index
(diagonal permittivity tensor)
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Full arbitrary permittivity and permeability tensors:
- biaxially birefringent materials

- opfically acfive materials

- ferromagnetic, ferroelectric, and magneto-optic
materials

Bend modes
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Compatibility with PMLs (with Complex Engine
option)
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Transparent boundary condifions (with Complex
Engine option)
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Periodic boundary conditions
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Compatibility with FIMMPROP

+++

+++

+++

e+

+++

Very thin layers
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D=04% Core width (um)
2 B 4 5 6 7 8 9 10 11 12 13 14 15
2 8.05 5.46 2.98 1.54 0.93 0.65 0.52 0.46 0.37 0.47 0.50 0.55 0.48 0.68
3 5.50 1.86 0.63 0.30 0.19 0.15 0.14 0.16 0.19 0.24 0.29 0.36 0.43 0.51
4 3.07 0.64 0.21 0.11 0.09 0.08 0.09 0.11 0.15 0.19 0.25 0.31 0.38 0.46
5 1.62 0.31 0.12 0.08 0.07 0.06 0.07 0.09 0.12 0.16 0.21 0.27 0.34 0.42
z 6 0.97 0.19 0.09 0.07 0.06 0.05 0.04 0.06 0.08 0.12 0.17 0.22 0.29 0.37
% 7 0.68 0.15 0.08 0.07 0.05 0.03 0.02 0.03 0.05 0.08 0.13 0.19 0.25 0.33
_'Ea 8 0.54 0.14 0.09 0.07 0.04 0.02 0.01 0.01 0.03 0.06 0.11 0.16 0.23 0.30
2 9 0.48 0.16 0.11 0.09 0.06 0.03 0.01 0.01 0.03 0.06 0.10 0.15 0.22 0.29
g 10 0.46 0.19 0.15 0.12 0.08 0.05 0.03 0.03 0.04 0.07 0.11 0.16 0.23 0.30
o 11 0.48 0.24 0.19 0.16 0.12 0.08 0.06 0.06 0.07 0.10 0.13 0.19 0.25 0.32
12 0.51 0.29 0.25 0.21 0.17 0.13 0.11 0.10 0.11 0.14 0.17 0.22 0.29 0.36
13 0.56 0.36 0.31 0.27 0.22 0.19 0.16 0.15 0.16 0.19 0.22 0.27 0.33 0.40
14 0.62 0.43 0.38 0.34 0.29 0.25 0.23 0.22 0.23 0.25 0.28 0.33 0.39 0.46
15 0.69 0.51 0.46 0.41 0.37 0.33 0.30 0.29 0.30 0.32 0.35 0.40 0.46 0.53
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D (%) Low(edsg)loss cor i LR Lovv(z;t)loss cor i L Low(zzt)loss cor i L
core hei core hei core hei
0.1 1.2 11x11 1.4 15x12 1.8 15x15
0.2 0.23 9x8 0.32 13x9 0.42 13x13
0.3 0.02 8x8 0.05 11x8 0.09 12x12
0.4 0.01 8x8 0.01 12x8 0.01 11x11
0.5 0.03 9x9 0.01 14x9 0.01 14x14
0.6 0.04 10x10 0.03 15x10 0.01 15x15
0.7 0.05 10x10 0.04 15x10 0.03 15x15
0.8 0.06 11x11 0.07 15x10 0.06 15x15
0.9 0.07 11x11 0.09 15x11 0.09 15x15
1.0 0.07 11x11 0.11 15x11 0.12 15x15
1.1 0.08 11x11 0.13 15x11 0.16 15x15
1.2 0.09 11x11 0.15 15x11 0.20 15x15
1.3 0.09 11x11 0.18 15x11 0.24 15x15
1.4 0.09 12x12 0.20 15x11 0.27 2%x4
15 0.10 12x12 0.22 15x11 0.31 3%2
1.6 0.10 12x12 0.24 15x12 0.29 2x3
1.7 0.10 12x12 0.26 15x12 0.32 2%3
1.8 0.10 12x12 0.28 15x12 0.38 2%3
1.9 0.10 12x12 0.30 15x12 0.42 2%x2
2.0 0.10 12x12 0.32 15x12 0.34 2x2
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- 9 Core width (um)
DREEL 2 el 4 5 6 7 8 - HQ 10 11 12 13 14 15
2 7.8 4.9 2.2 1.0 0.5 0.3 0.2 0.2 0.5 0.2 0.2 0.2 0.3 0.2
3 5.0 1.4 0.4 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3
4 2.5 0.4 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3
5 1.3 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
= 6 0.7 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
:?;' 7 0.5 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1
_'Ea 8 0.4 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1
2 9 0.4 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.0 0.0 0.0
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©2024 Optica
Tabl-&. 4G w'wed —
Lowest D (%)
coupling loss
[ (dB) 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 15 1.6 1.7 1.8 1.9 2
2 2.9 2.6 2.4 2.2 2.1 2.1 2.0 2.0 2.0 2.0 2.0 2.1 2.0
Bl 29 2.6 23 22 21 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.1
4 3.1 2.7 2.4 2.2 2.1 2.1 2.1 2.0 2.1 2.1 2.1 2.1 2.1 2.1 2.2 2.3
5 3.0 2.7 2.4 2.3 23 2.2 2.2 2.2 2.2 2.2 2.2 2.2 23 2.3 24 25
z 6 3.1 2.8 2.6 25 24 2.4 24 2.4 24 24 2.4 24 25 25 2.6 2.6
e 7 2.9 2.8 2.7 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6
En 8 3.0 2.9 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
% 9 2l 3.1 3.0 3.0 3.0 3.0 3.0 3.0 3.0 2.9 2.9 2.9 2.9
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11
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13
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©2024 Optica
Tabl-®. 4 Gl w'we>d —
Lowest D (%)
coupling loss
[ (dB] 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 15 1.6 1.7 1.8 1.9 2
2 3.1 3.0 2.8 2.6 2.4 2.3 2.2 2.1 2.1 2.0 2.0 2.0
3 2.9 2.6 2.4 2.2 2.1 2.1 2.0 2.0 2.0 2.0 2.0 2.0 2.0
4 2.8 25 23 2.2 21 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
5 3.0 2.6 2.4 2.2 2.1 2.1 2.0 2.0 2.0 2.0 2.1 2.0 2.0 2.0 2.1
2 6 29 2.6 24 22 2.2 21 2.1 21 21 2.1 21 21 2.1 21 22
= 7 2.8 2.6 2.4 23 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.3
Ea 8 2.9 2.6 24 23 2.3 2.2 2.2 2.2 2.2 2.3 2.2 2.3 2.3 23 24
% 9 29 2.7 25 24 2.4 2.3 23 2.3 2.3 2.4 2.3 2.3 2.4 24 24
g 10 3.0 2.7 2.6 25 2.4 24 2.4 2.4 24 2.4 2.4 2.4 2.4 2.4 2.4
11 3.1 2.8 2.7 2.6 25 25 25 25 25 2.4 24 24 2.4 24 24
12 29 2.8 2.7 2.6 2.6 25 2.5 25 25 2.5 25 25 2.5 25
13 3.0 2.9 2.8 2.7 2.6 2.6 2.6 2.6 25 25 25 25 25 25
14 3.1 3.0 29 2.8 2.7 2.7 2.7 2.6 2.6 2.6 2.6 2.6 25 25
15 3.1 3.0 2.9 2.8 2.8 2.7 2.7 2.7 2.6 2.6 2.6 2.6 2.6
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5 CPO r~ tVw!l %D —
Tabl-z2 &1 z—w' v < SMF—
50
Core size frm) 4 5 6 7 8 9 10 11 12 13 14 15
Sl 0.48 | 0.65 | 0.84
horizontal Gl 0.35 | 0.46
square Gl 0.62
circular Gl 0.92
75
Core size frm) 4 5 6 7 8 9 10 11 12 13 14 15
Sl 0.45 | 0.62 | 0.80
horizontal Gl 0.43
square Gl
circular Gl 0.42
100
Core size frm) 4 5 13 14 15
Sl
horizontal Gl

circular Gl
125
Core size frm) 4 5 6 7 8 9 10 11 12 13 14 15
Sl 0.63 | 0.50 0.41 | 0.57 | 0.76
horizontal GI | 0.42 | 0.47 | 0.40 0.41
square Gl 0.38
circular Gl 0.40 | 0.39
150
Core size frm) 4 5 6 7 8 9 10 11 12 13 14 15
Sl 0.77 | 059 | 0.37 0.39 | 0.56 | 0.74
horizontal GI | 0.56 | 0.59 | 0.49 | 0.37 0.40
square Gl 046 | 049 | 0.44 | 0.36
circular Gl 047 | 053 | 0.49 | 042
©2025 Optica
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S 0 % A  R'odas o=l 1 d L - Tabl e
53r- 3 < kv
Tab e o5 £—S QO —R' 02 A< —
Temperature®C) 25 50 75 100 125 150
Neore 1.506 | 1.507 | 1.507 | 1.507 | 1.507 | 1.507
N dadding 1.447 | 1.447 | 1448 | 1.448 | 1.448 | 1.449
D (%) 3.872 | 3.864 | 3.855 | 3.847 | 3.838 | 3.830
Core size 3.000 | 3.000 | 3.000 | 3.000 | 3.000 | 3.000
MFD_ X 3.108 | 3.109 | 3.110 | 3.111 | 3.112 | 3.114
MFD_y 3.139 | 3.140 | 3.141 | 3.142 | 3.143 | 3.144
NFP
Ta b 1-2|F45 sV dvt tte-fd st eyl -
t 9 < == D- Le<d> [ =™0 ™ <%3%] 3V CT B~
VE-Core —sizZlmo b LNegpy= oo % ¢4
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- A '” =0 - S O < — 2 S O
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—Ls o ¢ Qmmx L aAfw' vod - =
S Q < — L =V Z | < o= o - o= (=
0wz dTm—w' ¥ 2 <SS 0 < — 4 =V LFige- 5
A 0% A==—«s Quur A ~=™=| Appenrdi %V
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5 CPO - tVvw! w2 —

L ow= n - oe=w! y)— L A<z w ovo-—
dvtt  A{ s hos' s-'he # ™/ ORMOCER
3 (Or mo C@rrneo CDrardo M+ x ) & o - -V dLTabl e
54 Tabl-= T&bl-& 50 3V F g-8~5 1310 #rm —
£=|S kv

TablMOcMmoCor e —

index Sample temperature{ ) 30 40 50 60 70 80 90 100
wavelength(nm) TE ™ TE ™ TE ™ TE ™ TE ™ TE ™ TE ™ TE ™
404 1.58235| 1.58271| 1.58091 | 1.5819 | 1.5801 | 1.5801 | 1.5801 | 1.57874| 1.57694| 1.57739| 1.57532| 1.57567 | 1.57396 | 1.57423| 1.57233| 1.57233
Measured value 632.8 1.55157 | 1.55148 | 1.55059 | 1.55013 | 1.54951| 1.54924 | 1.54826| 1.54762| 1.547 | 1.54664 | 1.54583 | 1.54493 | 1.54421 | 1.54385| 1.54268 | 1.54268
831.5 1.54312 | 1.5432 | 1.5424 | 1.5424 N/A N/A 1.53989 | 1.54007 | 1.53846 | 1.53837| 1.53712| 1.53729 | 1.53577 | 1.53568| 1.53424| 1.53442
Culculated value 1310 1.53633 | 1.53665 | 1.53587 | 1.53654 N/A N/A 1.5333 | 1.53436| 1.53149| 1.53179| 1.5299 | 1.53144 | 1.52889| 1.52918| 1.52735| 1.52774
1550 1.53504 | 1.53542 | 1.53463 | 1.53546 N/A N/A 1.53206 | 1.53331| 1.53015| 1.53054 | 1.52851| 1.53035| 1.52757 | 1.52794| 1.52603| 1.52647

Tabl5®cmo C+ ad —

index Sample temperature{ ) 30 40 50 60 70 80 90 100
wavelength(nm) TE ™ TE ™ TE ™ TE ™ TE ™ TE ™ TE ™ TE ™
404 1.56445| 1.56491 | 1.56255| 1.56291| 1.56091| 1.561 | 1.55955| 1.55964| 1.55746| 1.55728| 1.55592| 1.55582 | 1.55383 | 1.55419| 1.55264 | 1.55273
Measured value 632.8 1.53503 | 1.53493 | 1.53322 | 1.53295| 1.53177 | 1.53141| 1.53006| 1.52978| 1.52816| 1.52797 | 1.52644 | 1.52625| 1.5249 | 1.52444| 1.52308 | 1.52299
831.5 1.52678 | 1.52704 | 1.52507 | 1.52524 | 1.52371| 1.52398 | 1.52218| 1.52226| 1.52055| 1.52064 | 1.51865| 1.51874 | 1.51703 | 1.51748 | 1.51513| 1.51548
Culculated value 1310 1.52009 | 1.52082 | 1.51849 | 1.51923| 1.51721| 1.51826| 1.51593| 1.51646| 1.51459| 1.51501| 1.5125 | 1.51292| 1.51073| 1.51232| 1.5088 | 1.50968
1550 1.51881| 1.51965| 1.51723| 1.5181 | 1.51597 | 1.51719| 1.51474| 1.51538| 1.51347 | 1.51396 | 1.51134 | 1.51184| 1.50954 | 1.51138| 1.5076 | 1.5086

Table®©r fno Mi x —

index Sample temperature{ ) 30 40 50 60 70 80 90 100
wavelength(nm) TE ™ TE ™ TE ™ TE ™ TE ™ TE ™ TE ™ TE ™
404 1.57631| 1.57603 | 1.57504 | 1.57486| 1.57315| 1.57332| 1.57152| 1.57161| 1.56989 | 1.56998 | 1.56835| 1.56844 | 1.56663 | 1.56644 | 1.56527 | 1.56499
Measured value 632.8 1.5452 | 1.54493 | 1.54412 | 1.54385| 1.54259| 1.54232| 1.54115| 1.54079| 1.53962| 1.53935| 1.538 | 1.53782| 1.53674| 1.5362 | 1.53521| 1.53484
831.5 1.5373 | 1.53738 | 1.53631| 1.5363 | 1.53487| 1.53496| 1.53308| 1.53325| 1.53146 | 1.53172| 1.53031 | 1.53043 | 1.52867 | 1.52867 | 1.52714| 1.52731
Culculated value 1310 1.53118 | 1.53166 | 1.53028 | 1.53058 | 1.52891| 1.52945| 1.52669 | 1.52752| 1.52496 | 1.52587 | 1.52436 | 1.52485| 1.52223| 1.52289| 1.52072| 1.52153
1550 1.53004 | 1.53061 | 1.52915 | 1.52952| 1.52779| 1.52845| 1.52549| 1.52646 | 1.52372| 1.52478| 1.52325| 1.52383 | 1.52101 | 1.52182| 1.51951| 1.52045
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1.540
OrmoCore® OrmoClad® OrmoMi
1.535
% 1.530
i 1.525
:g 1.520
& 1515
1.510
1.505
40 60 80 100
Temperature ()
Fi g813510 -A@®RMOCER —
Tabl-& T&b |- Té&b I-&f45 ofiki — - ™ n - TN
% o= i <Hhyh] 14] 52 =v 4 wwvdz| (3¢ €
- % %™V E - o= | - - LAV E#Ne
{1 3v Or moCo@remoC+ad #No Or moMi x | A==-—
2 Or moCoOemoC+ad— L<f=™| <% 2% <
o= 633 nTlE — nre— LTabl-B-35< kv 3V Tabl-®
— - Or v x Ye |- — # t44 or mom x L ==
TM_"
Tabl7e GRMOCER — @6 3 2n.nB Or mo M+ X
Sample temperature(j ) 30 40 50 60 70 80 90 100
OrmoCore 1.552 1.551 1.550 1.548 1.547 1.546 1.544 1.543
OrmoClad 1.535 1.533 1.532 1.530 1.528 1.526 1.525 1.523
OrmoMix 1.545 1.544 1.543 1.541 1.540 1.538 1.537 1.535
CalculatedOrmoMix 1.545 1.544 1.543 1.541 1.540 1.539 1.537 1.535
Tabi7e 5 < I %BESF2 c=™ 1<% #F%]| -
V %f = Oor mo M# x | ~ |k Or mo Ce 0Oe mo C+ ad
Bl - %L <%yl vV
~# ™= TE  — me— -~ A %L didé ik -= - o
- o= «v L Tabl-& g5¢ kv

TabBORMOCER — dn/ td-

dnre/dtc 109 OrmoCore OrmoClad OrmoMix
404 nm -1.5 -1.7 -1.6
632.8 nm -1.3 -1.7 -1.5
831.5 nm -1.3 -1.6 -1.5
1310 nm(calculated) -1.3 -1.6 -1.5
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5 CPO - tVvw! w2 —

Tabl-82 5 A=%| Or moCo@emoC+ad #Nof Or mo Mi dnré tdt

% clbkn - — %= w4 - o™ L<p=mfy
<#Ne|] =34 Tabl-B 5 < Y= Oor moMi x o |4~
- | OrmoCesmemoC+ad ~ o At <% |[F%<of v
# - vw! v - d/ td Tabl-k2 3=V 0>
[16] = ™ 1] - ™ kP wroki o oo™
Vv —afiki % %9 < evol «fi » et % < o=
- - eow V% 4
=#™= hoJ=)" ® % ™/w' > — 2 Nof t 1 Wi & fi
-= s L L [y L Tabl9eT&b & 5A 025 ORMOCER
- |H - o= - #FNe| 1<%  #2%VVE i w
£ fi - «=| 20°C q%# L oy

Ta b |-t I5Wi £ fi — —

L Sample temperature{ ) 30 50 70 90 110
Refractive index
wave length(nm) TE ™ TE ™ TE ™ TE ™ TE ™

404 151211 | 1.50981 | 1.51027 | 1.50797 | 1.50742  1.50714 | 1.50475| 1.50254 | 1.50199 | 1.49977

Measured value 632.8 1.48759 | 1.48686 | 1.48594 | 1.48566 | 1.48337 | 1.48309 | 1.48079 | 1.48061 | 1.47794| 1.47776

831.5 1.48361 | 1.48205 | 1.482224| 1.48031 | 1.47967 | 1.47783 | 1.47719| 1.47526 | 1.47435| 1.47242

Calculated val 1310 1.48139 | 1.47871| 1.47859 | 1.47629| 1.47773 | 1.47408 | 1.47536 | 1.4712 1.47253 | 1.46838
alculated value

1550 1.48107 | 1.47813 | 1.47794 | 1.47555| 1.47747 | 1.47342 | 1.47512| 1.47045| 1.4723 | 1.46764

Tabl-BOt 3 Wi & fi («' eo ) —

L Sample temperature{ ) 30 50 70 90 110
Refractive index
wave length(nm) TE ™ TE ™ TE ™ TE ™ TE ™
404 1.50474 | 1.50213 | 1.50259 | 1.50013 | 1.49995| 1.4984 | 1.49738 | 1.49511| 1.49462 | 1.49234
Measured value 632.8 1.48181 | 1.48145| 14799 | 1.47962 | 1.47759 | 1.47742| 1.47517 | 1.47488 | 1.47263| 1.47239
831.5 1.4769 | 147507 | 1.47489| 147301 | 147264 | 147064 | 1.47031| 146822 | 1.46757 | 1.46574
Calculated vl 1310 1.47345 | 1.4697 | 1.47056 | 1.46736 | 1.46908 | 1.46483 | 1.46685 | 1.46248 | 1.46385 | 1.45997
alculated value
1550 1.47284 | 1.46866 | 1.46976 | 1.46625| 1.46845| 1.46368 | 1.46623 | 1.46134 | 1.46318 | 1.45883
TabtEei BWI £ fi — dn/ td-
dnre/dtc 10y core cladding
404 nm -1.4 -1.5
632.8 nm -1.3 -1.4
831.5 nm -1.3 -1.3
1310 nm(calculated) -1.3 -1.3
ORMOCER =~ TE - me = A %Ldn/tk = =
o - o= oV LTabl-ers< kv Tabl-elf$ o= -«
1
ey — - | FsEz 0™ < %% 1310 rré/m
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- tVvw! w2

Tabl-ENBP =

<

Core width (m)

NFP

Temperature®C)

room
temperaturg

Tabltle 5 MF X « = —
Core width fm) | 1.3 3.3 4.8 7.1 7.6
. 22 254 | 797 | 7.77 | 8.65 | 9.47
% 46 27.7 | 7.16 | 8.07 | 8.87 | 9.40
§ 62 27.8 | 848 | 798 | 8.85 | 9.62
% 81 284 | 7.18 | 815 | 837 | 9.75
" 100 28.0 | 7.74 | 8.00 | 8.72 | 9.04
(mm)

Tabl-® 5 MF X « = —
Corewidthfm)| 1.3 | 33 | 48 | 7.1 | 76
. 22 174 | 923 | 845 | 7.72 | 855
% 46 100 | 960 | 857 | 799 | 7.85
§ 62 9.70 | 109 | 844 | 838 | 7.85
% 81 936 | 9.9 | 8.06 | 7.74 | 7.72
" 100 105 | 10.3 | 8.10 | 8.07 | 8.02
(mm)
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- r V<l T - e MFD- % [d =29 w'wvd
— % L A% #£%{ MFD- L. «r 1 #
- A=2 - — MF D- L MFRQvs = Tabl-B5 5
-3 < Lo 2s ey
Tabl-EMBDQ s .« = -
Core width (m) 13 | 33 | 48 | 71 | 76
22 21.4 | 860 | 8.11 | 8.18 | 9.01
ojoé/ 46 18.8 | 8.38 | 8.32 | 8.43 | 8.62
§ 62 18.7 | 9.67 | 8.21 | 8.61 | 8.74
g 81 18.9 | 855 | 8.10 | 8.06 | 8.73
100 19.2 | 9.04 | 8.05 | 8.40 | 8.53
(mm)
Tabl-259f8 «= 1 3m#%|d 7. ém# | << l- MFD- Y
% #% 14| - ™MDk e s +- 0 E % <V
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(photo address)

Square Gl D 1.0d8 2.2dB 1.8% 3e¢m B5em 2¢m

(Imprint)
Fi gl5 5 25°C# — - <sw! vo —
3V Figl® | 150C%— | ™4 — L Afw' v
z L 4 # -V 31 dBf=™% 1 —|ec -
e | ' fi-. ePovesd o o evr  — L etk o™y
Il # 25°Co |kd ~ 15 0C# o 4 ™Laq =34 t 4
=V L Aw' v - 4L Ay
— 4 A
1w oy -0t - 25°C 150C 2 o0 «- v 1 dop
Jw' v < SMF— - 4L e
< e=D= 0-4%S w' v> < SMF— L Tabl-k6 5

Tabl-#5A

Tabl-E®I5 w' v D (D= 0 <4SMf— @2 58C
_ o Core width (um)
b=04% 2 3 4 5 6 7 8 9 10 11 12 13 14 15
2 8.1 5.5 3.0 1.5 0.9 0.7 0.5 0.5 0.4 0.5 0.5 0.6 0.5 0.7
3 55 19 0.6 03 02 0.1 0.1 0.2 0.2 02 03 04 0.4 05
4 3.1 0.6 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 03 0.4 05
5 16 03 0.1 0.1 0.1 0.1 0.1 0.1 0.1 02 02 03 03 0.4
E[ 6 1.0 02 0.1 0.1 0.1 0.0 0.0 0.1 0.1 0.1 0.2 02 0.3 0.4
= 7 0.7 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.3 0.3
S s 05 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 02 02 03
2 9 05 02 0.1 0.1 0.1 0.0 0.0 0.0 0.0 01 0.1 02 02 03
2 10 05 02 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 0.1 02 02 03
ol 11 05 02 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 02 0.2 03
12 0.5 0.3 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.4
13 0.6 04 03 03 02 0.2 02 0.2 0.2 02 0.2 03 03 0.4
14 0.6 0.4 0.4 03 03 03 0.2 0.2 0.2 0.2 0.3 03 0.4 05
15 0.7 05 05 0.4 04 03 03 03 03 03 04 04 05 05
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i _
Tabl-#®B5 w' %> (D= 0 <4SM)F— @1 5%C¢
Core width (pm)
D=0.4%
? 2 & 4 5 6 7 8 9 10 11 12 13 14 15
2 0.3 0.5 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.9 1.0 1.1
8 0.5 0.8 0.9 0.9 0.8 0.8 0.7 0.7 0.7 0.8 0.8 0.9 1.0 1.1
4 0.6 0.9 0.9 0.9 0.8 0.7 0.6 0.6 0.6 0.6 0.7 0.8 0.8 0.9
. 5 0.7 0.9 0.9 0.7 0.6 0.5 0.5 0.4 0.4 0.5 0.5 0.6 0.7 0.7
g_ 6 0.7 0.8 0.8 0.6 0.5 0.4 0.3 0.3 0.3 0.3 0.4 0.4 0.5 0.6
= 7 0.6 0.8 0.7 0.5 0.4 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.4 0.5
_'Ev 8 0.6 0.7 0.6 0.5 0.3 0.2 0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.4
2 9 0.6 0.7 0.6 0.4 0.3 0.2 0.1 0.1 0.0 0.1 0.1 0.2 0.3 0.3
g 10 0.7 0.7 0.6 0.4 0.3 0.2 0.1 0.0 0.0 0.1 0.1 0.2 0.2 0.3
8] 11 0.7 0.8 0.6 0.5 0.3 0.2 0.1 0.1 0.1 0.1 0.1 0.2 0.3 0.4
12 0.8 0.8 0.7 0.5 0.4 0.2 0.2 0.1 0.1 0.1 0.2 0.2 0.3 0.4
13 0.9 0.9 0.8 0.6 0.4 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.4 0.5
14 1.0 1.0 0.8 0.7 0.5 0.4 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.5
15 1.1 1.1 0.9 0.8 0.6 0.5 0.4 0.3 0.3 0.4 0.4 0.5 0.5 0.6
o n # =V 25°C< 15 OC# — LA
— _ i
< = Tabl-28&525°C< 150C—D= 0+-4%S w ¢D SMF
— dL - AL
i _
Tabl-E®S5w' v (D= 0 <4SM)F—
(2°C 150C# — )
Core width (um]
D=0.4% (Hm)
2 3 4 5} 6 7 8 9 10 11 12 13 14 15
2 8.4 59 3.6 2.2 1.6 1.3 1.2 11 11 1.2 1.3 1.4 15 1.8
8 6.0 2.7 1.6 1.2 1.0 0.9 0.9 0.9 0.9 1.0 1.1 1.3 1.4 1.6
4 3.7 1.6 1.2 1.0 0.9 0.8 0.7 0.7 0.8 0.8 0.9 1.1 1.2 1.4
5 2.3 1.2 1.0 0.8 0.7 0.6 0.5 0.5 0.6 0.6 0.7 0.8 1.0 1.2
E 6 1.6 1.0 0.8 0.7 0.6 0.4 0.4 0.3 0.4 0.4 0.5 0.6 0.8 1.0
= 7 1.3 0.9 0.8 0.6 0.4 0.3 0.2 0.2 0.2 0.3 0.4 0.5 0.6 0.8
E 8 1.2 0.9 0.7 0.5 0.4 0.2 0.1 0.1 0.1 0.2 0.3 0.4 0.5 0.7
-;Cv) 9 1.1 0.9 0.7 0.5 0.3 0.2 0.1 0.1 0.1 0.1 0.2 0.3 0.5 0.6
S 10 1.1 0.9 0.7 0.6 0.4 0.2 0.1 0.1 0.1 0.1 0.2 0.3 0.5 0.6
11 1.2 1.0 0.8 0.6 0.4 0.3 0.2 0.1 0.1 0.2 0.3 0.4 0.5 0.7
12 1.3 1.1 0.9 0.7 0.5 0.4 0.3 0.2 0.2 0.3 0.3 0.5 0.6 0.8
13 1.4 1.2 1.1 0.8 0.6 0.5 0.4 0.3 0.3 0.4 0.5 0.6 0.7 0.9
14 1.6 1.4 1.2 1.0 0.8 0.6 0.5 0.5 0.5 0.5 0.6 0.7 0.8 1.0
15 1.8 1.6 1.4 1.2 1.0 0.8 0.7 0.6 0.6 0.7 0.8 0.9 1.0 1.2
i
o wl v -0to 1 ~#22.0% n o— & 4
i —
~ w' v - o - e=n o— 4L ¢
. i —
v Six0 <sw %D — - o= ~
— _ i .
< o= Tablle 528C< 15€C—D= 0—4%SI| w' ¢D Six0O
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Tabl-E®I5 w' v D (D= 0 <4S%)0 —
( R°C 15 OC# — )

B=@AT Core width (um)
2 3 4 5 6 7 8 O 10 11 12 13 14 15
2 277.9 10.9 9.1 8.2 7.8 7.7 7.9 8.2 9.1 8.8 9.2 9.6 11.0 10.3
3 10.9 7.6 6.2 58 5.8 6.0 6.4 6.8 7.3 7.7 8.2 8.6 9.0 9.4
4 9.0 6.2 5.2 51 5.3 5.7 6.1 6.6 7.1 7.6 8.1 8.5 9.0 9.4
5 8.1 5.7 5.1 51 5.4 5.8 6.3 6.8 7.3 7.8 8.3 8.8 9.2 9.7
E 6 7.7 5.8 53 5.4 5.8 6.2 6.7 7.2 7.7 8.3 8.7 9.2 9.7 10.1
S 7 7.7 6.0 5.7 59 6.2 6.7 7.2 7.7 8.2 8.7 9.2 9.7 10.2 10.6
_:51 8 7.8 6.4 6.1 6.3 6.7 7.2 7.7 8.2 8.8 9.3 9.8 10.2 10.7 11.1
2 &) 8.1 6.8 6.6 6.8 7.2 7.7 8.2 8.8 9.3 9.8 10.3 10.8 11.2 11.7
:5: 10 8.4 7.3 71 7.3 7.7 8.2 8.8 9.3 9.8 10.3 10.8 11.3 11.8 12.2
11 8.8 7.7 7.6 7.8 8.2 8.7 9.3 9.8 10.3 10.8 11.3 11.8 12.3 12.7
12 9.2 8.1 8.1 8.3 8.7 9.2 9.8 10.3 10.8 11.3 11.8 12.3 12.8 13.2
13 9.5 8.6 8.5 8.8 9.2 9.7 10.2 10.8 113 11.8 12.3 12.8 13.3 13.7
14 9.9 9.0 9.0 9.2 9.7 10.2 10.7 11.2 11.8 12.3 12.8 13.3 13.7 14.2
15 10.3 9.4 9.4 9.7 10.1 10.6 111 11.7 12.2 12.7 13.2 13.7 14.2 14.6

Lig#¢ |V Tabl-B8&fd - Tabl-89-6 L 25°C 150C% —

dL SA-” («n (q- (= -")?/8 2/3||.J # L 1L
oSl w!wo —  #Nef < a4
=#™= Tabl-e8Tabl-e®$ = 12 s L - 1y =
L o= z z kv 4 w'wod | S
- 4L - 2% % o 1| - td4 7/ 12 Tabl-k8Babte 5
19~ = Nef e» 1~ o= L A < /7 - —
L v ge=D= 0-4%S w' v>d — SMFo |4 - Si0
< — 25°C 15 0Cr %1 — % w' vd — <= i
o= <o L, — —wlwo «» <<lbl-Tabl-20-5< kv
Tab-20S5 w' ¢ > (D= 0 <4SMF SO -
(RC 150C— )</ — —w' ¥> s
D=0.4% SMF ' SiOx waveguide.z
Total loss (dB)| Core width (mm) | Total loss (dB) | Core width (mm)
2 1.1 10 7.7 7
3 0.88 8 5.8 5
4 0.71 9 51 5
5 0.52 9 5.1 4
= 6 0.34 9 5.3 4
% 7 0.20 9 57 4
S 8 0.10 9 6.1 4
E 9 0.06 9 6.6 4
g 10 0.08 9 7.1 4
11 0.13 9 7.6 4
12 0.22 9 8.1 4
13 0.33 9 8.5 4
14 0.48 10 9.0 4
15 0.63 10 9.4 4
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Total coupling loss (dB) Polymer waveguide core design
D (%) . _ | Core width @m) | Core width (nm) )
SMF | SiOx waveguidg [SMF] [SIOX waveguide Core heightifm)
0.10 1.4 12.6 11 7 9
0.20 0.4 8.7 9 6 7
0.30 0.3 6.5 9 5 6
0.40 0.5 51 9 4 5
0.50 0.7 4.2 9 4 5
0.60 0.8 35 10 4 5
0.70 0.7 3.1 10 3 5
0.80 11 2.7 10 3 5
0.90 1.2 2.3 10 3 5
1.0 1.3 2.1 11 3 5
1.1 1.4 1.9 11 3 5
1.2 1.5 1.8 11 3 5
1.3 1.6 1.6 11 3 5
1.4 1.7 15 11 3 5
1.5 1.7 1.4 11 3 5
1.6 1.8 1.3 11 3 5
1.7 1.9 1.3 11 3 5
1.8 1.9 1.2 11 3 5
1.9 1.4 1.7 11 3 6
2.0 14 1.7 11 3 6
3V Tabl-21§ SVMF< S 0O — 25°C< 15 OC— Ly ke
=V =34 Tabl2:+®2 <3 — ( -=1— 4 X<
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26| 14| 14| 14| 14| 14| 14| 14(14|15|15(15( 16| 16| 17| 17| 18| 18|19|19(20|21|22(22|23|24|25(26|27|28|29]|30

27| 14| 15(15| 15[ 15| 15| 15(15| 16| 16|16 17| 17| 18| 18| 19| 19|20|20(21|22|22(23|24|25|26(27|28|29|30]|31

28| 15(16| 16| 16| 16| 16| 16| 16| 17| 17( 17| 18| 18| 19(19|20(20|21|21|22|23|23|24|25(26|27|28|29|30|31]|32

29| 1717|1717 17| 17|17|18|18|18( 18| 19| 19| 20(20|21(21|22|22|23|24|25|25|26(27|28(29|30|31|32]|33

30| 18(18| 18| 18| 18| 18| 18| 19(19|19(20|20|20|21|21|22(22|23|24|24|25|26|26|27(28|29(30|31|32|33|34
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Appendix

1310 nm SME  105MmE meter

SI-MMF
8ch.cores P
ower
o Bl e
SMF 105mmF U
SI-MMF
15mm

1310 nm SME UHNAL meter
@ % 8ch.cores Power
meter
SMF - UHNA1

15mm
Fi ¢-1Six0 4 Vv UHNAZ —
L s # -V S w' vo o |k
1echos=2" @ # -V Gl w' v — w' ¥
(SIMMF ) w' ¥> (SMF ) 4 =V Ly
-4 TabkrleT&Db2e B
T a bB-1e # i S w! vo —
Insertion loss ave. Received fiber Insertion loss Received fiber
[dB] SI-MMF | UHNA1 [dB] SI-MMF | UHNAL
= o 12 2.19 2.77 = B 12 - -
& 2 11 1.87 2.18 o 2 11 0.10 0.09
T o o
5 g 10 1.89 2.10 52 10 0.08 0.12
; -§ 1.87 2.21 z -§ 9 0.23 0.27
3= 1.80 2.23 3= 0.13 0.11
2.02 251 7 0.13 0.08
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Appendix

TabE2eh o)« )" @ % = Gl w' > —

Insertion loss ave. Received fiber Insertion loss Received fiber
[dB] SI-MMF | UHNA1 [dB] SI-MMF | UHNA1
15 0.88 1.28 15 0.03 0.24
14 0.89 1.22 14 0.03 0.43
13 0.94 1.08 13 0.04 0.25
12 0.95 1.02 12 0.03 0.08
T 11 1.01 0.97 e 11 0.03 0.11
® 2 ® 2
<o 10 1.06 0.96 £ o 10 0.02 0.06
T S T g
s T 9 1.15 1.03 s O 9 0.04 0.15
o 9 o 0
5 S 8 1.18 1.05 S & 8 0.05 0.15
o= 7 1.20 1.05 ©= 7 0.11 0.18
6 1.24 1.15 6 0.03 0.05
5 1.39 1.84 5 0.09 0.25
4 1.54 2.12 4 0.09 0.10
3 1.63 2.80 3 0.05 0.08
F. & nj31 [A ¥4.5FBDgPo USMESi Ox
Aa (SSC )]
ssc &£ o # oes & Adw! v - s
SMFo 4~ s 0 < — 4 AR X Y w! v <
SMF S © < — L ~afw' v>d — A4
-~ TablleT&bI2eT&Db 3¢ BA
Ta b F-E. L ASl w!wd —
é:‘zzzev:‘d“uhss 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 10(%)11 12 1.3 1.4 15 1.6 1.7 18 1.9 2
T T o o 5 1 61 61 51«1 41 31 31 313 21212121212
3 15 12 9 7 6 5 4 4 3 3 3 2 2 2 2 2 2 2 2 2
4 15 10 7 6 5 4 4 3 3 3 2 2 2 2 2 2 2 2 2 2
5 15 9 7 6 5 4 4 3 3 2 2 2 2 2 2 2 2 5 5 5
£ 6 13 8 6 5 4 4 4 3 3 2 2 2 2 2 2 5 5 5 5 5
% 7 12 8 6 5 4 4 4 3 3 3 2 2 2 2 5 5 5 5 5 6
% 8 12 7 6 5 4 4 4 3 3 3 2 2 5 5 5 5 5 5 5 6
5 9 11 7 6 5 4 4 4 3 3 3 4 4 5 5 5 5 5 5 6 6
(5) 10 11 7 6 5 4 4 4 3 3 3 4 4 5 5 5 5 5 5 6 6
11 10 7 5 5 4 4 4 3 3 4 4 4 5 5 5 5 5 5 6 6
12 10 7 5 5 4 4 4 3 3 4 4 5 5 5 5 5 5 5 6 6
13 10 7 5 5 4 4 4 3 4 4 4 5 5 5 5 5 5 5 6 6
14 10 7 5 5 4 4 4 4 4 4 4 5 5 5 5 5 5 5 6 6
15 9 6 5 5 4 4 4 3 4 4 4 5 5 5 5 5 5 6 6 6
©2024 Optica
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AL i :
Ta b -6 . = A Gl w' v —«=  (SixO )
core width D %)
@lowest loss
[ (m 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 12 1.3 1.4 15 1.6 1.7 18 1.9 2
2 14 10 10 10 10 10 10 10 10 10 10 8 7 7 7 6 6 6 6 5
3 14 15 15 14 12 11 9 8 8 7 7 6 6 6 6 5 5 5 5 5
4 15 15 15 12 10 9 8 7 7 6 6 6 5 5 5 5 5 5 4 4
5 15 15 13 11 9 8 7 7 6 6 6 5 5 5 5 5 5 4 4 4
2 6 15 15 12 10 8 7 7 6 6 6 5 5 5 5 5 5 4 4 4 4
S 7 15 14 11 9 8 7 7 6 6 5 5 5 5 5 5 5 4 4 4 4
5 8 15 13 10 9 8 7 6 6 6 5 5 5 5 5 5 5 4 4 4 4
% 9 15 13 10 8 7 7 6 6 5 5 5 5 5 5 5 5 4 4 4 4
8 10 15 12 9 8 7 7 6 6 5 5 5 5 5 5 5 5 4 4 4 4
11 15 12 9 8 7 6 6 6 5 5 5 5 5 5 5 5 4 4 4 4
12 15 11 9 8 7 6 6 6 5 5 5 5 5 5 5 5 5 4 4 4
13 15 11 9 8 7 6 6 6 5 5 5 5 5 5 5 5 5 5 4 4
14 15 11 9 7 7 6 6 6 5 5 5 5 5 5 5 5 5 5 5 5
15 15 11 9 7 7 6 6 6 5 5 5 5 5 5 5 5 5 5 5 5
H.Ebg?° -Si Ox A aT L [A ¥5. 3EBg°
-Si Ox A aT L ]
i _ .
% ICHCHN o et L A{w' v> - == S0 < —
4k v  LTablle H
- i
Tablle oH £—S 0O sw' v —
25
Core size frm) 4 5 6 7 8 9 10 11 12 13 14 15
Sl 2.9 2.9 3.3 3.7 4.3 4.8 5.3 5.8 6.3 6.8 7.3 7.7

horizontal GI 4.0 3.3 3.3 3.5 3.8 4.1 4.5 4.9 5.2 5.6 5.9 6.2
square Gl 6.3 4.2 3.6 3.4 3.4 3.6 3.8 4.0 4.2 4.4 4.6 4.8
circular Gl 3.4 35 3.6 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7

50

Core size rm) 4 5 6 7 8 9 10 11 12 13 14 15
Sl 2.3 25 3.0 3.5 4.0 4.6 5.2 5.7 6.2 6.7 7.2 7.6
horizontal GI 3.1 2.7 2.8 3.1 35 3.8 4.2 4.6 5.0 5.3 5.7 6.0
square Gl 4.6 3.3 2.9 2.9 3.0 3.2 3.4 3.6 3.9 4.1 4.3 4.5
circular Gl 2.8 3.0 3.1 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2

75

Core size frm) 4 5 6 7 8 9 10 11 12 13 14 15
S 2.0 2.3 2.7 3.3 3.9 4.5 5.0 5.6 6.1 6.6 7.1 75
horizontal GI 2.5 2.3 25 2.8 3.2 3.6 4.0 4.4 4.8 5.2 55 5.9
square Gl 3.6 2.7 25 2.5 2.7 2.9 3.1 34 3.6 3.8 4.0 4.3

circular Gl 24 2.6 2.7 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8

100
Core size fm) 4 5 6 7 8 9 10 11 12 13 14 15
SI 1.7 2.1 2.6 3.2 3.8 4.4 4.9 5.5 6.0 6.5 7.0 7.5

horizontal GI 2.1 2.0 2.3 2.7 3.1 3.5 3.9 4.3 4.7 5.0 5.4 5.7
square Gl 2.8 2.2 2.1 2.2 2.4 2.6 2.9 3.1 3.4 3.6 3.8 4.0

circular Gl 2.1 2.3 24 2.5 25 25 2.5 25 25 2.5 25 25

125
Core size frm) 4 5 6 7 8 9 10 11 12 13 14 15
S 15 1.9 2.5 3.1 3.7 4.3 4.9 54 6.0 6.5 7.0 74
horizontal Gl 1.7 1.8 2.1 25 2.9 3.3 3.7 4.2 4.5 4.9 5.3 5.6
square Gl 2.3 1.9 1.9 2.0 2.2 25 2.7 2.9 3.2 34 3.6 3.8
circular GI 19 2.1 2.2 2.2 2.2 2.3 2.3 2.3 2.3 2.3 2.3 2.3

150
Core size frm) 4 5 6 7 8 9 10 11 12 13 14 15
Sl 1.3 1.8 24 3.0 3.6 4.2 4.8 54 5.9 6.4 6.9 7.4

horizontal GI 15 1.6 2.0 24 2.8 3.2 3.6 4.0 4.4 4.8 5.2 5.5
square Gl 1.9 1.6 17 1.8 2.1 2.3 25 2.8 3.0 3.2 35 3.7
circular Gl 1.7 1.9 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
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Appendix

| . CH@ SMAZD g©° /a [A ¥5.5.1. a
]
15@z— o D-w' v > % A SMF< — <
/ — L Acs ne= 1L Tabile A
Tablile O~ ~ |4 SMFs-— o k47— L
Aw' > = N 1 (15
Refractive index profile
Sl Horizontal GI Square Gl
D (%) Lowestloss| ©°F i wil ol Lowestloss| ©°F i v Lowestloss| ©°F i wi
(dB) core hei (dB) core hei (dB) core hei

0.1 2.3 4x4 2.5 6x4 2.8 6%6
0.2 1.9 4x4 2.1 6x4 2.3 6%6
0.3 15 3x4 1.7 5x4 1.9 6x5
0.4 1.3 3x4 1.5 5x3 1.6 5x5
0.5 1.0 3x3 1.2 5x3 1.3 5x5
0.6 0.8 3x3 1.0 5x3 1.1 5x5
0.7 0.7 3x3 0.8 5x3 1.0 5x5
0.8 0.6 3x3 0.7 4x3 0.9 5x4
0.9 0.5 3x3 0.6 4x3 0.7 4x4
1.0 0.4 3x3 0.5 4x3 0.6 4x4
1.1 0.3 3x3 0.4 4x3 0.5 4x4
1.2 0.3 3x3 0.4 4x3 0.5 4x4
1.3 0.3 3x3 0.3 4x3 0.4 4x4
1.4 0.2 3x3 0.3 4x3 0.3 4x4
1.5 0.2 3x3 0.2 4x3 0.3 4x4
1.6 0.2 3x3 0.2 4x3 0.3 4x4
1.7 0.2 3x3 0.2 4x3 0.2 4x4
1.8 0.1 3x3 0.2 4x3 0.2 4x4
1.9 0.1 3x3 0.1 4x3 0.2 4x4
2.0 0.1 3x3 0.1 4x3 0.2 4x4

Tabile Thbke 4 |4 i </ - -

- % of =™ <%Hy¥] 4| o =R — Dt

A1z wiwd =% A % VvV E SMF<-—

% <o o= % =V % Nef

=# ™= 15C%— o D-w' v > % AS Q < —

< / - AL A N s td Tabi2e A

186




Appendix

Tabhl2e - - [4{ s o < — o k-7 —
L Aw'l ¢v> = Na= 1 (15
Refractive index profile
SI Horizontal Gl Square Gl
D (%) Lowestloss| ©°F i A Lowestloss| ©°F i A Lowestloss| ©€°F i R
(dB) core hei (dB) core hei (dB) core hei
0.1 2.3 4x4 2.5 6x4 2.8 6%6
0.2 1.9 4%x4 2.1 6x4 2.3 6%6
0.3 15 3x4 1.7 5x4 1.9 6x5
0.4 1.3 3x4 15 5x3 1.6 5x5
0.5 1.0 3x3 1.2 5x3 1.3 5x5
0.6 0.8 3x3 1.0 5x3 1.1 5x5
0.7 0.7 3x3 0.8 5x3 1.0 5x5
0.8 0.6 3x3 0.7 4%3 0.9 5x4
0.9 0.5 3x3 0.6 4x3 0.7 4x4
1.0 0.4 3x3 0.5 4%3 0.6 4x4
1.1 0.3 3x3 0.4 4x3 0.5 4x4
1.2 0.3 3x3 04 4%3 0.5 4x4
1.3 0.3 3x3 0.3 4x3 0.4 4x4
14 0.2 3x3 0.3 4x3 0.3 4x4
15 0.2 3x3 0.2 4%3 0.3 4x4
1.6 0.2 3x3 0.2 4x3 0.3 4x4
1.7 0.2 3x3 0.2 4x3 0.2 4x4
1.8 0.1 3x3 0.2 4x3 0.2 4x4
1.9 0.1 3x3 0.1 4x3 0.2 4x4
2.0 0.1 3x3 0.1 4%3 0.2 4%x4
Tabidgf{l S © < — | % - ™ o= ™
1 % [d=%4 svF=<- 2 v = o A -
Ff=w’ v — D -V S P S—z2D2)Ke hOwa %y £ H
fi =0 - ™V Y EZ N
J. SMRESi Ox a (25¢060 a0 C )U7 &a a3szi
[A ¥5. 5. 1. a ]
Tab l2ex 590 L ™= SMRs|Fd Si Ox - (28
15— )</ — —as= - = ™M= Gl o - Gl w' v>
- o= =V AL Tabilel2s A
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Appendix

Ta b Ie Gl w' v < SMF% ! s 0 — (2
°C 15 0C— )</ — — =
Total coupling loss (dB) Polymer waveguide core design
4 (2) : _. | Core width (um) | Core width (Lm) :
SMF 510x wave guide [SMF] [Si0x waveside] Core height (lum)
0.10 1.6 12 8 15 11 g
0.20 04 8.0 14 8 7
0.30 03 6.9 13 8 ]
0.40 0.5 5.5 14 7 5
0.50 0.6 4.5 15 ] 5
0.60 0.8 39 15 6 5
0.70 09 33 15 5 5
0_80 1.1 29 15 3 5
0.90 1.4 23 2 5 4
10 1.5 2.0 2 5 4
1.1 1.6 1.6 2 5 3
12 1.8 1.4 2 5 3
13 20 1.2 2 5 3
14 1.8 1.4 2 3 2
15 20 1.2 2 5 2
16 22 1.1 2 5 2
1.7 24 09 2 5 2
18 27 0.8 2 4 2
19 30 0.7 14 4 2
20 31 0.6 14 4 2
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Appendix

Ta b I Gl w' v < SMF% | s O — (2
°C 15 0C— )</ — — =
Total coupling loss (dB) Polymer waveguide core design
D (%) . .. | Core width tm) | Core width (m) .
SMF SiOx waveguide [SMF] o Core height fm)
0.10 1.8 13.0 15 11 15
0.20 0.5 9.3 14 9 11
0.30 0.3 7.2 13 8 9
0.40 0.4 5.9 13 7 8
0.50 0.5 4.9 15 6 6
0.60 0.6 4.2 15 6 8
0.70 0.9 3.5 15 6 7
0.80 0.9 3.2 15 5 8
0.90 1.2 2.6 2 5 6
1.0 1.3 2.2 2 5 6
1.1 1.4 1.9 2 5 5
1.2 1.5 1.7 2 5 4
1.3 1.6 15 2 5 4
1.4 1.8 1.3 2 5 4
1.5 1.7 1.4 2 5 3
1.6 1.8 1.2 2 5 3
1.7 2.1 1.0 2 5 3
1.8 2.3 0.9 2 4 3
1.9 1.7 1.4 2 5 2
2.0 1.8 1.2 2 5 2
Tablle Tabd2}fd G w' v> 2| - <<~ ST
| to00f=™% ~D= 22pBMMs S w' ¥)d - < o=
t™ Gl ow' v | o - — cr= D om™ 2
Yo u n - 3f=™|VE (e Ouwmzx #| ~ SMF— %™ MFD
<S—veHfia¥h o™/ —VE (s Qwmpr - e - 0 - s
= SMFs< — —veufiad o Ly y=m Tabl e
J1 J32#| SMFs<— L A | toof =% -
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K.T 001 po 00S @ AnjOEDb¢o° a 31 [A ¥5.6. 3.
| 0 @ & nodEDbE®° ai 001 po 00S ]
1~ 2% o= «-» v 1L rSV<sm—w v — TE1z D)
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Appendix

< s L o=g<ky Gl w' ¥ Gl w' v
L/ d.d TablleT&bl2e K 0% Gl w' v Z |
(] — - - e — - ™ D=1. 0% 1% «=* 0Omm
SR 0 o k% [k4n- Y tdlo ™ A eV
AL =V
T a bK-1e Gl w' v < Si —s 4o Pyo P —
</ — —w'!wd (s
D lowest loss C::);?ewt;(itght
(%) (dB) (mm)
1.0 2.29 5_4
1.1 0.98 3.3
1.2 0.84 3.3
1.3 0.80 3.3
1.4 0.77 3.3
1.5 0.70 3.3
1.6 0.64 3.3
1.7 0.57 3.3
1.8 0.52 3.3
1.9 0.45 3.3
2.0 0.37 3.3
TabK-22 Gl w' v> < Si —v 4o s Pyo b —
</ — —w' > s
D lowest loss C(c)cr)?ev:g%ht
(%) (dB) (mm)
1.0 N/A N/A
1.1 N/A N/A
1.2 0.97 7.3
1.3 0.87 6_3
1.4 0.92 3.3
1.5 0.80 3.3
1.6 0.76 3.3
1.7 0.79 3.3
1.8 0.77 3.3
1.9 0.76 3.3
2.0 0.74 3.3
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Appendix

L. 1CAG DO1T 00T o 0OS & AnjOED¢g®° a 31
[A ¥5.61 001 po 00S aT L]
Sl Gl Gl w' v - o= 15%Cr2%1 ] Si
—r 4o Pys b — </ — —w'wyod = A o
L TablleTableTabl3e/H- -4 A
TabL® ISw' v> < Si —s 4o Pws P —
</ — —w'!wd «- ( 1500
D lowest loss C(c:)c")?ewrlgtight
(%) (dB) (i)
1.0 0.23 3.3
1.1 0.19 3.3
1.2 0.16 3.3
1.3 0.13 3.3
1.4 0.11 3_3
15 0.10 3.3
1.6 0.11 3.3
1.7 0.10 3.3
1.8 0.10 3.3
1.9 0.10 3.3
2.0 0.09 3.3
Ta b L-2 Gl w' v> < Si —s 40 Pyo P —
</ — —w'w> = ( 15C0
D lowest loss Cc?cr)?ewr;itir;)ht
(%) (dB) (mm)
1.0 0.25 4_3
1.1 0.20 4.3
1.2 0.16 3.3
1.3 0.12 3.3
1.4 0.11 3.3
1.5 0.09 3.3
1.6 0.08 3.3
1.7 0.06 3.3
1.8 0.05 3.3
1.9 0.03 3.3
2.0 0.02 3.3
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Appendix

Ta b L-8

Gl

—I‘DIP'D

(180

wi v < Si
</ — —w! w2 «-
D lowest loss ngfevﬂitight
(%) (dB) (mm)
1.0 0.37 3.3
1.1 0.31 3.3
1.2 0.30 3.3
1.3 0.31 3.3
1.4 0.30 3.3
15 0.27 3.3
1.6 0.24 3_3
1.7 0.22 3_3
1.8 0.18 3.3
1.9 0.16 3.3
2.0 0.13 3_3
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