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Ay Over View of the Ajinomoto Group

AJINOMOTO.
Foundation May 20, 1909 Paid-in Capital JPY 79,863million
Number of employee 34,452 Net sales FY2017 JPY 1,150.2 billion

(as of March 31, 2017)
Lower resource fermentation technology
Nutrition for animals, plants, and marine creatures
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Ajinomoto Build-up Film(ABF)
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ABF Application

— Electric Product

Packaging
Substrate

X-sectional view
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Print Circuit Board (PCB)
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o4y Outline of Manufacturing Substrates using ABF

AJINOMOTO,

¥ 1; Preparation of (]) 7 ; Patterning

core-boards

Build-Up Reisn
O 2 ; ABF vacuum J) 8 ; Electro Cu plating
lamination

3; Pre-curing O 9; Dry Film removal

Y4 ; Laser Via formation 10; Thin Cu etching &

11}

& Desmear Full-curing
(180-200degC)
O5 : Thin Cu plating Repeat for multilayered Build-up

L

F

)6 ; Photo Dry Film Resist
lamination

3L
ABF < 2oL
1L

3L
2L .
ABF { n [Packaging substrates]
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Ay Manufacturing Process of ABF

AJINOMOTO,

J Cover Film
\__ n\\\ HER \ ‘
resm, filler
o . > ABF
Mixing PET / PET—> (10-100um)
Coating :
Drying ~
Film = :
Varnish Mmanufacturing  Cover film y
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o4 Smartphone PKG trend & ABF development trend

AAJINOMOTO.

Patch antenna + (Yagi antenna)
A

Feed layers | High spee:d _transmission_|

/ Substrate (wiring)
_ FPC socket
EMI shield <__
RF Front End IC Transceiver IC  FPC Low Dielectric Loss ABF

Antenna Substrate

FO-PLP for Wide bus memory

000 000 O 000 Thin structure

Top RDLZL TSV Die partitioning Logic nets by Cu Pillar ‘
= - an | = Thinner ABF
VUV O=0 OV

AP function side (2 signal 1 power ) Silicon capacitor x n RDL

Application Processor

I High density & |
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o4  Next Build-up Material for High Speed Application

AJ)INOMOTO,

B Requirement for

Low Transmission LosS

Transmission loss (a)
= Dielectric loss(oy)
+ Conductor loss(a.)

oy o J&x tand

¢ : Dielectric constant
tand : Dielectric loss tangent

VA
/‘ﬂté

4

fal
“d

To reduce the transmission loss...
=» Low dielectric loss tangent (Df)
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m ABF for High Speed Transmission

GX series (Epoxy and Phenol Hardener)

o

6 Y _—" Polar moiety
A
A
R10\/<(|) + R?>~0—C=N —> )Nl\\/)N\ + r‘312/\0121

R20” "N~ “OR? R20

GL series (Epoxy and Phenolic Ester Hardener)

RZJLo o/ﬁ/\OR1
o N AN O™
o - o= — ¥

—_—

Reduction of polar group
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Outline of New ABF GL series

AJINOMOTO
ABF GX92 GX-T31 Gz41  CED GL
CTE (ppm: 25-150degC) 38 23 20 20
Tg (degC, tensile TMA) 153 154 176 153
Dielectric constant 3.2 3.4 3.3 3.3
(5.8GHz)
Loss tangent 0.018 0.014 0.0074 0.0044

ABF Surface

after desmear
{SEM. x3500)
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AJINOMOTO,

* Formula of strip line impedance

:307r[ (2H +1) }

Z
* 7 Je. | (W +0.441(2H +1)
W s N
: W : 45-50um — 1 | NG
I ..... SR S 2H : 80um | @ CEDGL . |
S . t: 13-23um | AGzar | |
Zs:50Q - oI
GX92
Reference ground -
1.E+C7 2.E+10 4E+10

Frequency

| ) ABF (t50um x 2)
coreosmey  [FANSMiSsion LOSS:
rrumxy @GX92 >> GX-T31 > GZ41 > GL

Cross sectional view image of PKG

Low Df material shows lower transmission loss.
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o4  Next Generation ABF for Thinner Application

AJ)INOMOTO,

B Redistribution layer of 2.1D / Fan-out package

===

v" Thinner LtL, Smaller via, Finer Line & Space = Using Smaller Silica

B Development of New ABF with smaller Silica

New ABF

New ABF with smaller silica showed smooth surface after E-less Cu plating
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AJINOMOTO,

After Wet desmear
x10 K ‘ ;

AR AR 1AL SERa

é¢5um via by UV Laser
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Ay Insulation reliability (Line to Line)

AJINOMOTO,

b
‘ Ni/Au |
m SR m HAST condition
o — ABF  130degC, 85%RH, 3.3V

s5 W B |

aBF | us=2/um | /s=3/aum | L/s=s/sum

GX92 150hrs pass 200hrs pass
GX-T31 NG 200hrs pass 200hrs pass
New ABF

with smaller Silica 200hrs pass 200hrs pass 200hrs pass

New ABF with smaller silica keeps good insulation even L/S = 2um /2um.
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Molding Film
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B Market expectation for Fan-out WLCSP

FC-BGA
Fan_in WLCSP FaI‘I-OUt WLCSP

» e — By v,
I I N I | I I |
m H IL:JUR.IJL::'UR.IJll)ut:a'l.»U'-.Ji.fUU\JUUUUU'\IJL:JU'\IJL:JU'\IJL:JI

m Advantages over fan-in WLCSP W Advantages over FC-BGA
v No pad pitch restriction due to fan-out area v’ Thinner _
v Only KGD is packaged! v' Shorter inter connection due to
v Potential SiP integration substrate-less .
v Lower thermal resistance v Future potential for SiP / 3D
integration
v Lower thermal resistance
B Wafer form to Panel form B Integrated antenna in FO-WLP
Antenna 6_\\\6\\\ 6\\\6\\\

array

L 4

(IME Industry Forum: High Density FOWLP Platform
for Next Generation Mobile/2.5D/5G Systems, March 2016)
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Characteristics of Sheet Molding Compound

AJINOMOTO,
Material Name LE
CTE (30-150degC)(ppm/K) <15
CTE (50-150degC)(ppm/K) TMA <15
CTE (150-240degC)(ppm/K) <25
Young’s modulus (GPa) Tensil <15
Breaking strength (MPa) ;stlee 50
Elongation (%) >1.0
Dielectric constant (Dk) Cavity 3.2~3.3
Perturbation
Dissipation factor (Df) method <0.01
@5.8GHz
Peel strength (kgf/cm) Cu Plating 0.4~0.5
x-y HAST L/S=15/15um | 1304895, 85%/ | 500

Hard segment

— / 7
\ I ‘
\
\\l !

v High temp. resistance
v Good insulation reliability
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Flexible segment

Reactive segment

v Low warpage
v' Relaxation on internal stress

Proprietary and Confidential of AJICO

v Reaction with epoxy resin H

eLow CTE & Low Young’s Modulus
= No warpage after the one-side
resin curing

LE: No warpage!

-

GX13:Big warpage!

-

(Laminated on 4 inches ¢ Si wafer)
eLow Df value

eGood insulation reliability

Suitable for
Molding Material!
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AJINOMOTO,

1. Advanced Build-up Materials; Next Generation ABF
- Low Dielectric Loss ABF
Lower Df ABF showed lower transmission loss
>> Applicable to high frequency packages

- Next Generation Material for Thinner Application
Good Processability & Insulation Reliability
>> Applicable to WLP/PLP redistribution layer and thinner packages

2. Molding Film (ABF-LE)
Low Warpage, Good HAST Reliability, and Low Loss Tangent
>> Suitable for FO-WLP/PLP
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-~
? Thank you very much for your attention!
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