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An introduction to company

Hojeonable (HJA), a spin-off company of Electronics and Telecommunications
Research Institute (ETRI), was founded in Jan. 2012 in order to commercialize
the research results and play a pivotal role in the electrode material field of
electronic packaging industry.

Despite domestic packaging companies are in front in the manufacturing
technologies and producing high-quality packages, a high-value packaging
materials have been still supplied by oversea material companies. This situation
has consistently delayed the application and follow-up of new materials, and the
mass-production of preceding packages and modules, resulting in weakening in
industrial competitiveness. Hence, localization development of state-of-the-art
packaging materials is in urgent need.

HJA has been developing the mass production of multi-functional electrode
materials such as epoxy solder paste or epoxy copper paste, special-functional
packaging materials such as epoxy flux paste of thermally conductive paste,
and filler materials such as Cu of Ag-coated Cu powder for last 3 years.
These materials have more excellent processability, fuctionality, and price
competitiveness than any other materials.

HJA will never stop innovating in the research and development. With
customers, moreover, HJA will endeavor to solve the difficulties that customers
face. Resultingly, HJA will play a role as a leading global company in the field of
electronic packaging materials.
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History

Hojeonable Inc. was founded
E=Tollol2 Y

R&D center was established

FEST00|E FAHHTA MG MATISTISHSE)

Approved for the 30th research company by Ministry of Science, ICT and Future Planning
AA7|Y 305 HESQUD[HEEDISHE )

Enrolled as a venture company

HX 7|1H SECIEES7IS)

Pilot line process was built
AXH Pilot Line M4t AJM 1=

2013.06 Development of Sn-Bi epoxy solder paste
28 ESP AXf 7Hd 2=

09 Application of Sn-Bi epoxy solder paste for flexible LED modules
K28 ESP AKXl Flexible LED ME X&

Development of SAC ESP

D28 ESP AXf etz

Moving to a new company building
AALZ OIF(CHHZHA RET HIFL11Z 17)

Facility construction for mass production
AH CHEE AL 15

Enrolled as a material-producing factory
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HO)JEONABLE

World-class Top-quality Epoxy Solder Paste for the
SMT Process that can Reduce Energy and CO2 Emission.
Leading the Package Bonding Materials and
Growing R&D Driving Company !

AIAl 2|3l Epoxy Solder Paste £=A41¢] ¢FAHI|E $3F
AE 2771900 2o] A

g1...

Period of Product Development

2012~2014

Application for Flexible LED Display Modules
=4S display HIE H4&

03 o)

Period of Company Growth

Period of Entering to Market

. . 2018~2020
Application for Consumer & Automotive Modules
ATH CHEF AAL 222 Export of ESP Material
210 shUE=) »=
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Epoxy Flux Paste (without filler) HOJEONABLE

Epoxy Flux Paste withoutfiller]

O Characteristics

- Fluxing effect the metal oxide film on package lead, solder ball, and Cu pad
- Solvent-free, cleaning-free, corrosion-free

- Customized formulation (viscosity, curing temp. curing time, Tg, etc)

o Application Field

- Reinforcement of bump edge by fillet formation after mounting of solder balls
- Stack chip package
- Package on package (PoP)

O Application Example

e Solder ball mounting process

' A A A A A A A AL AL 4 ' i I i i i I i

EFP dispensing Solder ball drop Reflow

T

Solder ball Cured epoxy

e Chip stacking

TOum

Fillet Forming

www.hojeonable.com (05



(O XOIN[PIANIM  Epoxy Flux Paste (with filler) CERIEIal HO)J)EONFBLE

Epoxy Flux Paste with fiter) HJ-ESP series

O Characteristics o ESP - 000 Series

- No-flow underfill material
- Si0, filler content: 10-70 wt%
- Si0, filler size: 0.2-4 /m — Epoxy Solder Paste

- Customized formulation (viscosity, curing temp. curing time, Ty, etc)

) SMT reflow max. temp

o Application Field o ESP-000 Characteristics
- Mounting of driver IC chips on film flip chips package - Epoxy-base solder paste
- Mounting of application processors on flip chip package - Five-free (solvent-free, void-free, cleaning-free, corrosion-free, electrical short-free)
- Fine pitch 1/0 flip chip package - Customized formulation (viscosity, curing temp, curing time, Ty, etc)

- Excellent bonding strength and electric insulation property
e CTE Vs SiO, content

Products ESP-130 ESP-150 ESP-180 ESP-240

. 250 10

£ CTE-2 Solder powder . Sn-58Bi, Sn-58Bi,

ERR composition (wt%) on-27In-o4Bi Sn-57.6Bi-0.4Ag Sn-57.6Bi-0.4Ag 5n-3.0Ag-0.5Cu
u% 150 \ £ g Application Plastic substrate PET film Plilm Rigid PCB
TEB ‘\/MeasuredValue ﬁ _&CU PP ngld PCB g

2 00 CTE-1 B = S

2 :

-02 [ SR "4!-__.

g ¥ e

% MeasureIValue /'" ~~~~~ Bt TSR

& ol e L e o ESP-000 Product Effect

Weight Percent of Silica Powder [%] Size[Microns] - compared to the conventional process

Si0; size distribution

Customized solder paste Epoxy solder paste
Solder paste
O Application Example o PG
= hi K Pack ick & Substrate PKG ESP
e Flip chip package ackage pic =
pchipp 9 place(SMT) Epoxy Solder Step 1 - Flux
Paste printing Solder paste printing Substrate
Step 1
Reflow process ESP printing
Package pick & b ¢ xPK‘G- -
Substrate

place
Step 2

RIECEITG) SMT reflow & flux cleaning

PKG
B B

Reflow &
epoxy curing

Substrate

PKG

Substrate Step 2
fg‘f;‘;.\f 25!;.“. :401‘%{‘ Ezt ‘:\fﬁa ———— 20pm Step 3 SMT Reflow & Curing
Epoxy dispensing & curing

Dispensi ng epoxy

Si0: Filler
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F[O)]XOIN[FIANM  Epoxy Solder Paste (HJ-ESP-130)

Epoxy Solder Paste (Hi-esp-130)

o Characteristics
- Reflow peak temp: 130 C

- Metal powder composition: Sn-27 In-54Bi solder
- Improved solder joint strength

- Customized formulation (viscosity, curing temp, curing time, T, etc)
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Temperature (*C) Sn/27 In/54 Bi

O Application Field

- SMT on plastic substrates
- SMT on textile substrates
- SMT on flexible PET

O Application Example

Acc W Spot Magn Dat WD p—————o 200pm
LLEI I i B B 3 SENIY

FPCB After Reflow
Pitch: 200um
Line width: 60um

08 HOJEONABLE

Epoxy Solder Paste (HJ-ESP-150) [RE[0J1I0N5]13i K3

Epoxy Solder Paste (Hi-esp-150)

O Characteristics

- Reflow peak temp: 150 C
- Metal powder composition: Sn-58Bi, Sn-57.6Bi-0.4Ag
- Post curing: 120 C, 30 min

- - -

o Application Field
- SMT on rigid PCBs

- SMT on textile substrates
- SMT on flexible PET films

138 sec 228 sec 300 sec

|. Ramp up (R.T ~150 C) II. Hold Time(150 C) Peak temp. lIl. Cooling(150 C~ 25 C)

Above 0.8~0.9/sec. 90 sec. 150 C -1~-2 C/sec.

O Application Example

www.hojeonable.com (09



F[O)]XOIN[FIAN  Epoxy Solder Paste (HJ-ESP-180)

Epoxy Solder Paste (Hs-esp-180)

O Characteristics

- Reflow peak temp: 180 C

- Metal powder composition: Sn-58Bi, Sn-57.6Bi-0.4Ag

- Shear strength: 1.5 times higher than that of conventional SAC solder paste
- Low energy consumption process

- Solvent-free, void-free

70~100 sec

180 C

N2 atmosphere

o Application Field

- SMT on rigid PCBs 25°C
- SMT on PI Films

- Smart Phone and flexible modules

=
.
&

272 sec 350 sec

|. Ramp up(R.T~180 C) ‘ II. Hold (180 C) ll. Cooling(180 C~)

0.8~0.9 C/sec. ‘ 70~100 sec. ‘ 170~190 C ‘ -1~-2 C/sec.

O Application Example

Conventional process
-

: j
= .
= i

Screen printing Chip mounting Reflow

New process
-

Screen printing Chip mounting Reflow

10 HOJEONABLE

Epoxy Solder Paste (HJ-ESP-240) HOJEONABLE

Epoxy Solder Paste (Hs-esp-240

O Characteristics

- Reflow peak temp: 240 C
- Metal powder composition: Sn-3.0 Ag-0.5 Cu solder
- Shear strength: 2 times higher than that of conventional SAC solder paste

- High bonding strength and reliability

Epoxy

coverage ., Soldering

i ...'ﬁg.h

T

. . . 240 oC 90 sec
O Application Field
- SMT on Pl substrates
- SMT on rigid PCB substrates 25 E
- SMT for automotive electronic modules

- SMT for military and aero space modules 144 sec 250 sec

I. Ramp up(R.T~240 C) Il. Hold Time(240 C) Peak temp. ll. Cooling(240 C~25 C)

Above 4 C/sec. 90 sec. 235~245C -1~-2 C/sec.

O Application Example

www.hojeonable.com 11



HO}EONF)BLE HJ-ECP series

HJ-ECP series

o ECP - 000 Series

) Properties

—) Epoxy Copper Paste

o ECP-000 Characteristics

- Epoxy-base copper paste
- Five-free (solvent-free, void-free, cleaning-free, corrosion-free, electrical short-free)

- Customized formulation (viscosity, curing temp. curing time, T, etc)

- Filer metal type: nano Cu powder, nano Ag-coated Cu powder

Products ECP-NCP ECP-ACC-Paste ECP-HB-180 ECP-HB-240 ECP-ACNC
Metal Nano Cu Ag-coated Cu powder+(Sn-Bi | Cu powder+(Sn-Ag- | Ag-coated nano
composition powder Cu powder solder powder] Cu solder powder) Cu powder
Application | PCB via filling PCSVIa filling, Die attach Die attach Die attach
Die attach

o ECP-000 Product Effect

- Replacing conventional Ag paste for via filling or die attach

Metal Pad
PCB

Curing
Process

<

Diameter of Hole : 0.1 ~ 0.3mm

12 HOJEONABLE

Epoxy Cu Paste (HJ-ECP-NCP) [JZ[0J]J0\7]131H 2

Epoxy Cu Paste (+J-ecp-ncp)

O Characteristics

- Cu particle size: 300-1500 nm
- Electrical conductivity: 1x10™ Q-cm
- Filler content: 70-80 wt%

SEM image ECP-NCP Product

o Application Field

- Formation of conductive electrode and line
- PCB via filling

O Application Example

ECP-NCP Printing PCB Substrate After Curing

www.hojeonable.com 13



HOJEON ABLE Ag-coated Cu paste (HJ-ECP-ACCP)

Ag-coated Cu paste (Hs-ecp-accp)

O Characteristics

- Ag content: 5-20 wt% in the powder
- Filler content: 70-80 wt%
- Proper electrical conductivity: 10°-10" Q-cm

- Low cost in comparison with the conventional Ag paste

spot Magn_flet WO ey 20ym
100KV 30 To00x SELNBE i

o Type

- ECP-HB-180: Low-temperature (~180 C ) curable conductive paste
- ECP-HB-240: High-temperature (~240 “C ) curable conductive paste

O Application Field

- Formation of conducting electrode and line
- PCBviafilling, die attach

- Dispensing or printing

O Application Example

- Die attach paste

Au Wire LED
Pad
ECP-HB-240
ECP-HB-240
LED Power: 1.2W / Applied Current: 400mA Measured Voltage: 3.32V

14 HOJEONABLE

Sub-micron Ag coated Cu powder (HJ-SACC-Powder) | Thermally Conductive Paste (HJ-TP-3w) (0] 1XOL\NI5):{ M3

Sub-micron Ag coated Cu powder
[HJ-SACC-Powder)

O Characteristics

- Particle size: 300-1500 nm
- Ag content: 5-20 wt%
- Low material cost in comparison with the pure Ag filler

120

M5

Cu 10t

105 Oxidation Pgint

Weight (%)

100+

Ag 95}
90

0 100 200 300 400 500 600
Temperature (°C)

O Application Field

- Replace nano Ag powder

- Nano Ag coated Cu paste filler

Thermally Conductive Paste (H-rp-aw)

o Characteristics

- High thermal conductivity: 3 W/mK - Viscosity at 25 C: 14000 cps
- AL, O, content: 80 wt% - Coefficient of thermal expansion (CTE): less than 20 ppm
- Thixotropic index: 0.5 - Peel strength: 1.4 (+0.2) kg;/cm

L)}
@
@
a
L]

o Application Field

- Thermal interface material (TIM)

www.hojeonable.com 15



