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CUSTOMAPPLICATIONS

ISV Ecosystem, Custom Built, Verticalized

DEVELOPMENT PLATFORM

SDK, Provisioning, Deployment platfarm, Business Process,
Collaboration, Update 1t, Security

HE2EE

COMMUNICATION | DATAEND POINTS BIG DATASTORE ASSET MANAGEMENT

Smart Gateways / Network infra, PAN, LAN, WAN / | Message Bus, Pub Sub / Real Predictive Engines, Machine Asset provisioning, modeling, ERP integration,
Telecom Operators time filtering Leaming, Pattern Recognition Inventory Management, Parts management
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FIELD SERVICE CUSTOMER SERVICE AND SUPPORT ANALYTICS &
INSIGHTS

Work Order, Scheduling, Task &
Project Management, Mobility, GP'S, oo
Route Planning Intelligent Knowledge Entitlements, Multi-Channel, Chat, || Visualization, trends, patterns,

reporting & dashboards

Routing / creation & Warranties, SLA, Email, Portal, CTI,
x
06
OO —

CONNECTED DEVICES

MEMS, Sensors / Connectivity

RMA Voice, Social

workflows & management
BPM

SALES & MARKETING PROCESSES

Upsell, cross-sell, renewals, Biling, Quotes, Campaigns, Lead
predictive & proactive sells Crder Generation,
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EXTERIORS

CAMERAS/LIDAR RETROFITTERS
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Sensing applications Actuating applications

Voice / Motion / Pressure Projecting / RF related Managing Emerging
Sound position monitoring receiving Light functions fluids MEMS. ..
' . silicon ] Gyroscopes | [ . pressure | [- Micro- | (- oOscilators/ | [+ InkjetMEMS | [ - p-Displays.
microphones L. ! Sansors 3 Resonators modules MEMS

- RF-MEMS | - Auto-focus
switches | = Microfluidic & actuators

Q' = TEMS Bio-chips
modules 5

- FBAR/BAW :

<5 | filters

Q Accelerometers

- Magnetometers

= Fusion sensor

combos & IMUs - SAW filters

MEMS : Micro-Electro-Mechanical Systems % : Yole Development
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2.5D and HBM

Micro Bumps
Memory
Memory
Memory
Memory Logic
- - -
Interposer
E 3 E 3 E 3 E 3

Package Substrate

Package Bumps
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Minimize / Integration / Flexibility !! ’

LED technology for
Future industry trends

< LED Display >

o 2

<LED + Sensor >

B2 QD s

< LED Communication = IoT >

Xt aBRFT— A Bas 2% IE AR T W

Big Data
Industry

Artificial
Intelligence
Vehicles

SMART garbage
Umbrella, Mirror,
Auto-bio examination,
Coffee-maker, - - -

SMART glasses,
Contact lens,
Virtual Reality

Artificial Intelligence
computer,
Radar/Lidar/Stereo
Camera, Scanner

SMART glasses,
Contact lens,
Virtual Reality

Courtesy by LEDEXPO 2016 Foru
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Type Category Technology

) Elastomer Pick LEDs from growth
wafer with intermediate

) Electrostatic substrate and place
/ them on TFT matrix

Intermediate
Substrate Magnetic : Printing
§ Put an ink composed of % Hoad
Base - ULEDs onto printing o
| Vacuum head and print the LEDs
i to display TFT matrix

| Soft layer
Transfer

LED ink printing
4 Directbond growth

N and display TFT matrix
Wafer Bonding bondin

Self assembly

Display TFT matrix
(dry) Use vibration or liquid to u Groove

have LED devices
automatically filled in
grooves in substrate

Self assembly
( Fluidic )

Direct Direct growth 10' ; Grow LEDs on substrate _ Same subs ate for
/ used for display matrix growth and display
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Wafer Bonder 1%

I RMB

20204, Mitt & [E 58 & V1 BR324 31,000,000,000 RMB,
TCHIERBES VLT ZEL)IX 18,000,000,000 RMB.
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2017

2016

2015

2014

2012

2011

2010

2008

2007

NEHE

Start the Product evaluation for micro LED Project with LG Display AR/VR Team
Supply 6 inch RF Heater for Wearable Device — Wonik IPS
Development of 8 inch Thermocompressive Wafer Bonder for MEMS and WLP

Supply 6 inch Thermocompressive Wafer Bonder for UV-LED and Lighting — LG innotek

Awarded the Government project (300mm BSI-CIS Wafer Bonder)
INNO-BIZ. Company Awarded

Awarded the Government Project (Thermocompressive Bonder for LED)

Supply 6 inch RF Thermocompressive Bonder for LED

Supply 8 inch Thermocompressive Wafer Bonder for 3D-CIS to Samsung System LSI
Awarded the Government Project (High Brightness vertical LED Wafer Bonder)

Supply 12 inch Wafer Direct Bonder for SOI - Charm Engineering
R&D Lab. Establishment

LTrin Establishment
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MRS
2007-0097037
2007-0097038
2008-0021513
2008-0038202
2008-0038204

12/602,285 (US)
2010-0011642
2010-0067798

10-2011-0070115
2011-0109796

13/577,458 (US)

61/817,624 (US)

10-2013-0130622

10-2014-0059256

10-2014-0064394

10-2014-0064395

10-2016-0102538

ERRS
10-0936778
10-0893182
10-0980045
10-0872908
10-0886957

US 8,278,186 B2
10-1017361
10-1165784
10-1544895
10-1268898

US 8,999,099 B2

10-1621792
10-1608921
10-1621777
10-1580206

5

B E Overseas patent pending :

Overseas patent :

Domestic patent pending :

Wafer Cleaning Method Domestic patent o 1

Substrates Bonding Method Total 17

Wafer Bonding Method

WalhN=

Apparatus for Substrate Surface Treatment

Substrate Bonding Module and Method using the same

Wafer Cleaning Method and Wafer Bonding Method using the same
Substrate Bonding System and Mobile Chamber used Thereto
Epitaxial Wafer Package and Fabrication Method using the same
Apparatus for Adjusting Coil and Substrate Bonding Chamber using the same
Apparatus for bonding substrates and method of bonding substrates
Substrate Bonding System and Mobile Chamber used Thereto
Apparatus and method for bonding substrates

Apparatus for substrates bonding

Apparatus for substrates bonding

Apparatus and method for substrates bonding

Apparatus for substrates bonding

Wafer bonder and coil block apparatus using electromagnetic wave heating R 17
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CEO Name Yong-Won, Cha 24 years experience in the semiconductor field
Aug/09 ~ Present LTrin CO., LTD. CEO
* 6" RF Heater for Wearable Device (Wonik IPS)
* 6" Thermocompressive Wafer Bonder for LED (LG Innotek)
+ 8" Thermocompressive Wafer Bonder for MEMS and V-LED (Chung-Ang Univ.)
+ 8" Thermocompressive Wafer Bonder for 3D-CIS (Samsung Electronics)
Feb/08 ~ July/09 ITI Ventures President
+ Technical consultant for VSEA (Applied Materials,USA)
July/02 ~ Jan/08 SAMSUNG ELEC. CO., LTD. Senior Engineer —Process Development Team, Memory R&D Division

Controlled the full process schemes to make Si active layers using the layer transfer technologies in stacked devices and set the base processes such as H implantation, wafer bonding and cleaving key development items

for stacked devices, especially stacked Flash memory for 64G or 128G density. (2 patent)

Developed and implemented a new STI method utilizing new structural concepts and processes to enhance the reliabilities including retention, endurance and HTS properties and to cut costs through simple STI structure

in the Flash memory. (2 patents)

Created and evaluated a new HDP-CVD process for Silicon-rich Oxide as a discrete charge storage medium of non-volatile memory cell that is one of the key technologies in sub-50nm device and beyond.

(Published at IEDM and MRS, 1 patent)

Developed various HDP-CVD processes such as NF;-HDP, H,-HDP and H,-PSG for DRAM, SRAM and Flash Memory using Design of Experiments and set those procedures standard conditions for sub-90nm technology
devices.
(Published at VLSI, 3 patents)

Conceived various gap-filling processes for STI, ILD and IMD layers and successfully transferred the key gap-filing methods to the mass production line using 300mm wafers.
June/97 ~ June/01 Hynix Semiconductor Inc. Assistant Manager — Advanced Process Team, Memory R&D Division
+ Spearheaded the dielectric thin film part in the Task Force Team for 512 Mb DDR DRAM development using 0.134n technology and transferred key CVD processes to the mass production line successfully.
* Successfully launched HDP-CVD processes at STI, ILD and IMD layers in the Task Force Team for the purpose of transferring key technologies of the 0.184n design-rule 256Mb SDRAM device to the plant for mass
production. Achieved overall yield 60% in the mass production line.
Jan/94 ~ May/97 Rinnai Korea Cooperation Engineer — Electronic Ceramics Team, R&D Division
+ Developed SAW filter devices for communication and high-k materials such as PTC, NTC and PZT for semiconductor sensors.

fom]
+ Designed, created and installed the new sorting machine in production line, resulting in 10% cost savings. ﬁﬁ L] 18
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R AL

(Alignment) (Surface Treatment)

BAR

le Plasma
LTRIN
process)




4l &k : Permanent Bonder 1

Morian200RA

Heating
Type : RF Induction
Performance : Range < 500°C (Max. 550°C)

Heating Rate > 200°C/min (Controllable)

_ Uniformity + 1%
Pressing

Type : Servo Press
Performance : Max. 60KN

Uniformity < 2%

Alignment
Type : In-situ alignment and bonding

Performance : Align Accuracy <+ 1.0um
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Performance
Item REINE
Competitor Morian200RA
Wafer Size 4~12” 4~12” =
Number of Chamber Max. 4 Max. 4 =
General
RGA port NO YES =
N2, He, Ar,
Number of Gas port - 4 Port Forming Gas, etc.
Type Alignment + Bonding In-situ Align and Bonding -
Align
Align Accuracy < +1.0um < +1.0ym =
Max. Temperature 550 °C 550 °C -
e Max. Heating Rate < 35 °C/min > 200 °C/min Controllable
Muglls Temperature Uniformity 5~10°C <+1% -
Control of cooling rate NO YES -
Max. Pressure 50KN 60KN Option : 100KN Available
Pressing
Pressure Uniformity <2% <2% -
- <1 x e-5 mbar <1 x e-5 mbar
v VacuumiC2EaEi (7 x e-6 torr) (7.5 x e-6 torr) )
Chamber

Pressurized Capability

No

YES

< 2,000 torr (2.3 ATM)

R 22



Wafer Direct Bonding System
Model : LTRIN3000

»Cleanable Plasma & Cleaning Hybrid Module Cleanable Plasma &

- Particles removal by nano-spray Cleaning Hybrid Module
«Cleanable AP plasma for surface treatment

(orgaric particle removal) b Specification » Defect-free & High Bonding Strength

+ Substrate modification from hydrophobic to ' ' —
hydrophilic surface vVloid-free bonding

. v Grinding / CMP acceptable high bonding
» Wafer Bonding Module strength (22.3 /)

Wiafer Bonding Module IR Inspection Module

>2.6J/m2 > 2.6J/m?

« Auto mechanical alignment in the chamber v'Throughput : 2> 20wph 0x/0x Bonding 0x/Si Bonding SOl Wafer
* Room temperature process vAuto defect-inspection System ' “ ®Remain Silicon : 60ym

+Low vacuum pressure @ No Defect after Thinning

+8' ~ 12" wafer compatible
@ High Bonding Strength

After Thinning Process




fldh . Temporary Bonder
Model : LTRIN2000A

P Wafer Level Package Bonding System

+ Auto mechanical alian in the chamber

»High thermal process (<400,

+High vacuum (ATM10"tor) process

+ Anti-Contamination system against out-gassing

Auto pressure optimization system

Wafer Bonding Module Auto EFEM Module High Transfer Robot

» Specification » Defect-free Image

vVoid-free / Anti-scratch bonding

v Grinding / CMP acceptable high bonding strength
v Max. process temp : ~400T

vMax. process force : 100KN

vTemp. uniformity : < +1%

vPressure uniformity : < + 5% .
*No void / No pattern collapse
vEasy maintenance by simple cluster type system «Glass / Patterned wafer bondina

with the adhesive film










Wafer Bonder K

(M RMB)

s (FESH

kiR : Yole Development

FETE (Hit)

(M RMB)
X% 2017 2018 2019 2020 Remark
H AR PEUN 5260 8500 17200 30000 % : Yole
PEY/H R 5% 10% 20% 30%
EP @ Tﬁ% Fiit pL0) 850 3440 10000 B
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BOLIH (20204E) (20214)

REEH HBWBEA 1 -
BARFEAN . F 4 /MEMS T 7 EA SR & T 1 1
BAREH 2 348 /MEMS L5 EAR U AL /E 2
BRI F B4k /MEMS TFHA
Bk LRI 2D/3D CAD#tit, HREZHE
RS TR BT KRR TE

(S/W T H2ii) Multi Tasking & C++, PLC ##l

FlbAR R REHERER, BERR
B 5 %, =it, B%F
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(Class 10, 000 prpge BB : 18m
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