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History of...

B Jae-Shik, Choi Ph.D. : CEO of LUMICLE
B 7998. 01 ~ 2001. 05 : ETRI (Electronic and Telecommunications Research Institute of KOREA)
: Samsung Electronics (Fiber Optics Div.)
B 2001. 05 ~ 2013. 07 : Director of Fiber Optics Div. & R&D center in Hantech Co., Ltd.
m 2013.10 ~ : CEO of LUMICLE Co., Ltd.,

B Products development
B Angle Polished Fiber Array Blocks (FAA) : Q4/2001
Monitor-PD Integrated Fiber Array Module (FMA): Q4/2002
Collimated Fiber Array Blocks (FAC): Q1/2003
Channel Monitoring Module (FMT & E): Q4/2005 > Telcordia Certified at 2Q/2006
Micro Lens fiber array (FAC): Q3/2009
Optical Line Checker: Q3/2010
1xN Optical Switch: Q1/2011
B Expanded Beam Connector: Q2/2013

B Patents
B Register 8 Patents in Domestic & Overseas > ZX ZLf9/ T 474 £5/2t 2XF

B LUMICLE Certifications
B 2016.05.25 : R&D Center Established
B 2016.06. 30 : Venture Company Certification
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Production line and facility

Measurement system (3 set

T
n

Wire bonder . ... 0oL Relidbility. MCs

] :I"-!"", |

Line 1 (& 100%) : FA & FM
Line 2 (& 50&) : FCB (Clean
booth) & H 314

S Set-up H|E : ~ 304 &

V-groove machining Equipment Dicing MC Polishing line (4 sets)




Business Portfolio

FMEC
Optical
Power
Monitoring
module
OEM service for FCB & Submount series

* Flip-chip bonder : 3 systems
* Bonding accuracy: < 1.5 um

Optical connector series

<1.0 um) Optica| #SC, FC, LC, MT/MP etc.
« Available for multi channel bon¥ bench &

by using discrete chip Flip-chip Hermetic components
* Available for custom made of bonding

submount (SiOB, Glass and AL}

services

I

Fiber array series Metallized fiber

»

KOVAR feed-through

45 deg. FA 45 deg. FA-MT
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Fiber Array Series
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FEATURES

« Creative and practical fiber arrays with functionality

« Excellent accuracy of fiber core position

* Low insertion loss and high reliability

« Si & glass based fiber array available

* PD integrated fiber array for optical power monitoring
* Available for PM fiber array by customization

* AR coating available
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Fiber Array (FA)
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Specifications for FAA

Parameters Unit Specifications Remarks
Number of Channel port ~ 1530 (10 layers) Available for customization and multi layers
Materials Silicon, Pyrex (Py), Quartz (Qz) Available for customization
Insertion Loss dB < 0.5
Return Loss dB > 50 @ angle polished
Core pitch / Error um 127 ~ 250/ + 0.5 (Si), + 0.7 (Py,Q2) ?,\‘A’Z'c'f"bri i‘;\ro;“frfogijj:)"”
Polishing Angle deg. Standard : 0, 8, 12 (£ 0.3) Available for customization
Connector Type LC, SC, FC Available for customization
Operating Temp. °C -10 ~ +70
Storage Temp. °C -40 ~ +85

ifE

1530 ch (10 layers) | |

0.501
0.994

Enaly
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Specifications for 45 deg. FAA

Parameters Specification Remarks
Fiber type SMF & MMF
Number of Channels 12 ch. Customized
Material (Lid/Substrate) Quartz/Quartz Available for Pyrex and Silicon
Fiber Exposure Length (FEL) 2 mm Customized
Fiber Length (FL) 10 ~ 20 mm Available for less than 10 mm
Insertion Loss Max 0.7 dB (Typ. ~ 0.3 dB) Included Connector
Polishing Angle 45° (£ 0.5°) Customization available
Connector MT ferrule Available for Premium grade

4.0(W) x 9.0(L) x 1.4(H) mm?3

for standard 12 channel Customization available

Dimensions

MT ferrule ptical fiber tip :

Guide pin FL 9.0 Chipping < 30 um
41 \ Optical fiber tip :
%} B = i Chipping < 30 um

Detail A (1:10) Detail B (1:10)

~H

C e —
f —— & 7/ 4 [ |

12—ribbon_fiber
SMF or MMF
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Channel Monitoring Module

I Inune (tap) TvPE | I TerminaL TYPE |

TERMINAL & TAP MONITORING MODULE Power LED

« Ultra compact optical channel monitoring module
« Uniform monitoring power and high sensitivity

« High reliability (certified Telcordia)

« User friendly chip design

JINAOIN INIHOLINOIN TINNVHY)

OPTICAL CHECKER

* Real-time monitoring of datacom & telecom system
» Convenient LED indication for active lines

* Low insertion loss : < 1.0 dB (Typ. 0.5 dB)

» Wide dynamic range & low power consumption

» Compact size : 4.3cm x 3.5cm x 3cm Dead line

I OpricaL cHecker 1
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Optical Monitoring Module
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TELCORDIA Certifications

Isgue mrmber - U7 -0CE2-0] PAGE 1 { 148

ETRI TEST REPORT

L. Applicart
Receipt Mo, f ETRI-OCR-08-082, 084, 085, 0848, 083, 103, 104, 106, 180
Compeny Mame © HANech
Applicant Address © 2683-25, Gomae-Ri, Giheung-Eup, Yongin-5i,
Gyeonggi—Ho, Korea
Respre sentutive | Han, Jong Hoon
Recept Date @ May 15, 2008

2- s of Test Repoart @ Risllakility Verfication
1 Commodity Sty L FMT, #ea

4, Test Hems ¢ BSD, Damp Hest Test, Low Temperabore Sarags Tast,
High Temperahure Storags Test Fiber Pull Teat, Temperature Cyeling Test
Miecharieal Shock Test, Vibration Test, Thenmal Shock Test

&, Test Methods
Toebeardin GR-463-CORE (200

b Test [Date * Juises 22, 2008 — Decembeer 27, 2000
7. Test Hesulls @ See Appomo
Mote | The el relates ooy [or Use samoles provided by the applicand

Cupees of this report are nod valid
Testing persenned © Chol, Sieumg oS Tiecknical Manager : Kang, Hyun F:L-':r:)_:tﬂ
Yum, Fw A Les Jang W"
This test feport (s aceredifod by AULA CGhmencan Aszociation for Leborsiory
Accreditntion) in LS4,

January 18, 2007

11106 Oryeng-doreg. Bule-gu, Gwangjn, Koree
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FMEC Series

Ihput
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FIBER OPTICS 13




FMEC Series — cont.

No 1o MNo 18
ol I e ol o o e e I s

A
Chiz /
Ch.1 //
A
Chig] e Chi2
Blue Agua
A—A

—

FM-EC12
YY-XO(XX

[P O P O W I
MNo.9 Mol

Ne.10 MNao.18
i o o o e e I e B

A
Ch.18 {
et L
A
Ch.1 +===+ Ch.16
Blug Blocllue Black
M e T
A=A

LU M I

L0 O P I I A
MNe.4 Mo

cle

Fiber Color  Pin Mo, Agsign Fiber Color  Fin Ma, Azsign
Mo, 1 = Me 10 Cathoda
White Mo 2 Zhg Mo.11
// Groy Ho.3 Ch.s A, Wo.t2  Chaz
\\ ‘ Brown Ne.4 Ch.a Pink No 13 Ch.i
// Green Mo G Ch.a Wlalet Mo.14 Ch.1a
Orakige Mo Chee Yellow Ha.l5  Ch.g
Blue N7 Cha Black No g Ch.g
Ne.B Red N, 17 Ch.?
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Fiker Color  Pin Mo, Aszign Fiber Celor  Fin Mo, Assign
Black, No.1 Ch.& - Mo, 10 Cathode
Red MNe.2 Ch.7 Black Ma. 11 Ch.1&
// | White No3  ChE Redd No1Z  ©hi15
Gray Ma.d Ch.s White Mo.13  Ch.14
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Orangs MNa.7 Ch.z Green MNa 16 Ch.11
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= N9 Caothode Blus Mo, 18 Ch, 8
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Specifications for FMEC

Parameters Specification
Remarks

Tap ratio (%) 2 5 10
Number of Beams 1~16 Standard : 8, 12, 16
Insertion Loss dB < 0.6 <08 < 1.0
Responsivity Range mA/W > 15 > 30 > 50
Dark Current nA <1.0 Typ. 0.2nA @ -5V, RT
Adjacent Cross-talk dB > 35
Directivity dB < -7 Between the upstream and downstream
Packaging Type Dual in-line EMC molding case
Number of Pins ea 18
Pin Pitch mil 70
Dual in-line Pitch mil 600
Dimension (W x L x H) mm?3 14.2 x 23.0 x 3.5
Operating Temperature °C 0~70

MPO connector available.
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FMTC Series
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Ch.B No.2 Mo, 11
; / Nol3 Brown MNa. 12 Ch.b
: N FM-TCOS Black No.4  Ch.l Green  Noi3  Ché
’ Red No.5 Ch.2 Oronge  MNo.14  Ch.?
ot A YY-XXXX 2
®) White No.§ Ch.3 Elue No.15  Chd
A Groy No.7 Ch.d Mo 16
P P I I O No.8 No.17
Ch.l  --e-- Ch.s bez MNo.1 = No.9 No.1&8  GCathode
Black Blue
W
A=A
A
- 25.00 & 600 MiL O
~—74.20 o

{

J ][ ; t s
il g)&
70 MIL 0.26%001 ~ofu>

H (). 4 5z001

LAS
AR

I,

© Wnit ¢ mm)

[ o | e FIBER OPTICS 16




FMTC Series
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Specifications for FMTC

Parameters

Specification

Remarks

Number of Beams

1~16

Standard : 8, 12, 16

Responsivity A/W > 0.8
Dark Current nA <10 Typ. 0.2nA @ -5V, RT
Adjacent Cross-talk dB > 35
Return Loss dB > 40
Packaging Type Dual in-line EMC molding case
Number of Pins ea 18
Pin Pitch mil 70
Dual in-line Pitch mil 600
Dimension (W x L x H) mm?3 14.2 x 23.0 x 3.5
Operating Temperature °C 0~70
MPO connector available.
C e FIBER OPTICS 18



Optical bench & Si micro-machining

Micro-Machining & Mirror V-Groove for Optical Metallization on 3D Structure (0.07um~ 70um)

Silicon Submount for Optical Devices

- Metallization and Solder(AuSn) on 3D Structures
- Silicon and Al Nitride Substrate
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Optical bench & Si micro-machining

Silicon Optical Bench (SiOB) & Flip-chip bonding (FCB)
QsSioB : LD £ PDE & stiilX].
OFCB : 40| SiOB0| LD & PD 24Xt SS1um 0|5t §UE=2 £ 26t Il =.
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