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Panasonic Materials for Advanced Semiconductors

F SRR [ SERDNERTFY

Semiconductor Encapsulation Materials/Mounting Reinforcement Materials

Secondary mounting Urderfil materials Im dge sensor W1 P / Pl PD
MEEN RSTERIERME . o E
. CVSSSOAS Cures at a low temp of 80°C. «,. R

After curing, Tg is 140°C or greater

Brsiim 8OTRIATEI . BE, Tg AN 140C Encapsulation Materials for FOWLP/PLP

FOWLP/PLP £7z=#7%4

® CV8511
® CV5/788

High heat resistance
Secondary mounting Reinforcement materials

(S MY FAVPE IR SEE NN E R 4
‘ CV5797 U Industry's highest Tg 160°C

T NEESHIKIEEZRE 160°C

‘ CV5794 I_ Lov:@%@{%lgge
* for the PKG (> 25 mm square sized) ! THNZ
XV7803 (%) |RErpr i

Low temp.curability

(RRE

BGA - e _
G Power Device .

-
/ —
7L

- e, N Sy For Intelligent Power Module (IPM)
| High heat resistance semiconductor encapsulation materials

IPM A S-SRI &4

S

FC CSP

\LA A A A A A A A J LA A A A A A AA/J

For Automotive IC package Delamination free
surface mounting semiconductor encapsulation materials

AT ERF ST

o5 R BN B AR
PO P ® CV8540series
O e W Low warpage, Low stress High heat resistance
!!m!! B (R e
High volume resistivity
LA A A A A A A A A =y vinl=]
Capillary Underfill(CUF) Molded Underfil(MUF)
Semiconductor encapsulation materials Semiconductor encapsulation Molding compounds
CUF EHERsMERFSM A I EI= MUF {22 KEPE T+ SR IVEI =4
» CV5300» CV5350 » CVE/710 » CV8/7/13 » CV8580

High fluidity for Narrow gap/pitch Reduced void/bleed Saving process time for Narrow gap/pitch Low warpage

EimantE & T IREEIER / SRR (E)ER IDSFL /i 4539 T ZRJiE) & T kegiE)f / kA= (E)EE (R E

MEGTRONGX *' &

» R-G545L/R-G545E

~ Module

|C Substrate Materials

Single-Chip wu PoP-Bottom AP, PAM ._ » R-G515S/R-G515E
Stacked-Chip £ Flip—Chip p - FEM,etc. g "EBIE (0,04 ~ 0imm)
NAND-Flash etc. > R—1515E

etc.

Thin marial

S

» R-1515V/R-1515K ® R—-G535S/R-G535E

Ultra—low CTE (*0.2 ~ 1.8mm) Low CTE (*0.2 ~ 1.8mm) - - !
BIEPIZAKRE (0.2 ~ 1.8mm) EEZBKERE (*0.2 ~ 1.8mm) AN TEREZVHRIEFHE

JPCA-ES-01-2003 &Y .
| » R—1515W ® R-1515A A
- Our Halogen—free materials are based on
JPCA-ES-01-2003 standard and others.

i
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SiP/ %< R #%&E#E (MUF, CUF)

Materials for SiP/Flip Chip Packaging (MUF, CUF)
EHAEZEREPIER - EHASEREIET FSAFFME CVE710, CV8713, CV5300

Mold Underfill / Capillary Underfill for Semiconductor encapsulation materlals. CV8710, CVv8713, CV5300
H SiP BARiE%E

SiP Technology Trend
2001 2013 2018 2020~ 2030~
A e A echnology
Tl ad A4 sonzcmmme

- FSHHAN

it_" EMCME* Compatible for loT
Requirement to EMC for Sip;

V i& R ksgialfE / R EinER L GRIETEED FC CSP + 335 WE FC Btk SiP
Flllng ablllty under FC, component. FC CSP + discrete Double-sided FC substrate SiP
g t% sslisilisilisilsslisilsn/isslessslen ] &s
o =l Packaging FO-3D SiP
Warpage control Trend FO-3D SiP
mﬁg/mﬁﬂ;ﬁm | | uuiiii\iiéd =) (1
Delamination / Solder extrusion resistance Embedded SiP

KA Applications
o *zz:béls & Ewé‘% . B TSk B FEELZENE ( FC-PKG)

Process comparison Each material and corresponding package
IC PKGs for mobile / f \
communication devices . Bl FRER7EEH (UF) : \ X EMCRIZER
ITZ (RIPIE2ERTR HEN PKGEi% e Requirement to EMC for FC-PKG; e ——
t Process rggg fgéclaézletroba" thlgﬂﬁ;;‘i(l:lﬁtrlii) PKG package Advantages v EFTFIESITN / BE IS G A B TEEE T filip chip oo " | Gap:<120um
EE Po\“ L ) P g Filling ability to narrow gap / fine pitch PKGER
1\g A4 Package substrate -rq:

IR ECERFE1EAN (UF) Heating Full package

BESH / Lo undar (0P, 4330080480 —
/S|I|con chip \ High cost Gap
———TEEUT R TR et T :
Nk i rotoeon = o

ﬁe;‘;ﬂﬂﬂ > > > P zmses
20um

Low warpage MUFTZ:7if2 WUF process & MUE CUE
UF+2{KE I EiaE
— 100um
No injection of liquid underfill is required. Curing process 45858 T Z B8]

W SiP/ RETE I e )

Correspond to SiP | Saving process time o

*PKG #9i& (RIS, MERERRS ) Firr4ERIEZ ¥ Factors resulting from PKG configuration (package chip, bump clearance, etc.) EH‘R?‘J‘ Ch|p size

Panasonic

v s
' Y $ NP o iEnEEee Gamile AWt o
2 LL{FEBY T Z Previous process
& Ak Ei e vmm
High reliability (MRT, TC, HAST, etc)
£ S EES

Excellent fillability for Narrow gaplpltch

DRI i
N

UF + Full packag(la:I sir;tjt‘aneously 80um
T el \
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Materials for Power Module /| Power Device

IPMH Si#ESHEHIIEFE CV8540series

High heat resistance semiconductor encapsulation materials for IPM CV8540 series

H . S
Concept/Line-up

X8540-SPL1

4
2 Cu L/F fotatn - THVBRECR ViddeCTE

. > {E2{K Lowmodulus
AL LS > S5EMAEERS  Hghadhesion to metal

X8540-SPL2
FARSEERIEIR > PUEAKREME  Low CTE

For Module with Ceramicsub. > ==& Lowmodulus

225 I CV8540 #%5 &Mk Application range of CV8540 series g8 SiC device

200 >

175 -

i FB Applications T $BSHITIRE RIS SiIGBT

Automotlve IC PKGs 600 B Voltage(V) 1200 1700 g
B FREBEFEE(TgkEE ) H 7rEISTE( To MR TE )
Evaluaton of volume resistance (Tg dependence) Dielectric property(Tg dependence)
¢ WSEWIR TRIFIREBEBR ¢ WSEWIRTRIRNMEBE. RRIEAIENEN
Effective for high-temprature volume resitanc Effective for high- temprature low dielectric constant low dissipation factor
‘E%ﬂ m ‘Emb o Evaluation of dielectric constant (200degC) Evaluation of dissipation factor (200degC)
M 4 Tres AT (200°C) SHERETITRE (200°C)
1.E+16 55 0.30

Low warpage, Low stress

>
G —~ ® Tg210°C —~ ® Tg210°C
~ \I, & =& Development product \I/ 0.25 & =& Development product
8 1E+15 - .’\ B Tg 195°C . ' W Tg 195°C
- % 5.0 & 75 Development product || _8 %75 Development product
®© +— O
W 1E+14 L S 020
n @) c
& © o .—\
@) [ -+
Q 1.E+13 = S¢ ® (0.15
- 5 2 :
e o [ [ )
— mmll'i S i = ', 2\ 10 _
DII X o ) NA
= Y75y = Rt L B \| \
n n o< 1.E+11 &= &< 005 o = | -
Ign neat resistance = °/ ¢ ¥ s a2 @
1.E+10 3.5 0.00
25 150 175 200 1.0.E+02 1.0.E+03 1.0.E+04 1.0.E+05 1.0.E+06 1.0.E+02 1.0.E+03 1.0.E+04 1.0.E+05 1.0.E+06
2 temp(C) 5= frequency (Hz) $= frequency(Hz)

Panasonic



HRESEMemoryRIFRHE IR EFTFEL

Surface mounting semiconductor encapsulation materials for Memory

& R EERESE ESHREE CV8710, CV8580 | EAHE4 A £ SHZEIHIE CV8710

Mold Underfill for Semiconductor encapsulation materials CV8710 & CV8580 / Compression Molding for Semiconductor encapsulation materials CV8710

B ES Memory BISHF B PKGRIEmhEFITEAL S

Requirement Technology for memory package Best warpage control
sRszialpEIRFe 1ERE
\Y- R4 t . E '
Jk4Eia]peiZEET Narrow gap encapsulation MRS Appearance quality Narrow gap filling performance
& PKG BRBiER PKG 7M\R XK SHHBRIGH & SRR
Low PKG concealmentat Narrow gap PKG appearance Large die and thin mold thick ness ead cry warpage [ — Ee3 —=
TR SBEOIRR RIS = I U FE{ERY Diesize \ E#RY Diesize | EERY Die size
Damage by Narrow gap;transparent High shading function Deterioration of reliability at assembly 5x8x0.25mm 5x9x0.15mm 9% 8x0.125mm
laser marking XS B BRI HEE T, - _ - _
| 5/ AcITi% E SRS IR E e BEEEMd thick> BEEE Wdthick | BEEE M th|ck>
Shaiiow laser marking EEaRTEEE HHPKGHR RERKIIR By the trend of large die and thin mold, 0.52Tmm 0.45Tmm 0.37Tmm
Gap of Die become more thinner ~ Low yield loss in various PKG to be controlled warpage becomes more flat.
SRR Foreign material control Tech. g
ATz Panasonic
Warpage NI Warpage flucuation
$1%1E8 Model Package
PKGK/M PKG Size: 12.5*12.5
il JEI=1 ; . B Mold Thickness: 0.5t AT SEOREH
FSH Compatibility ZEEERE On-vehicle quality PCBEE PCB Thickness: 0.2t(HL832NS, 2&Layer) 80 Panasonic o
ggﬂ'*ﬁgll'i ;%E?i,!lkmm BHRY Chip Size: 8x8x0.16mmt 60 |© Controlled cry Warpage , | é
- B " . N T EEE£81% (XS EPKG)
gz Appl ications 1(:Iompa_toblllty & :’\_'\’\,\ Automotive application Di6 volume Around 81%(Large die PKG) 2
Fvar mponen - =
- or various components /\,\/‘ S 3
® BEihg&EH BB - ... HN ‘ AECQ100 0% s
NP ‘i oo TUFEEESHEM I BRI SE Higher reliabillity requirements {ATHSE Panasonic b
¥ Sk 1=MEzS (DRAM, NAND) Sutablewax system ACEQ100 Greade 0 oo ; 3
. . for higher adhesion with EMI shield enchmar 30 50 75 100 %5 10 175 200 220 240 260 240 220 200 75 B0 125 100 75 50 30 =
Semiconductor memories (DRAM & NAND) I i
- - , -20 5
for mobile devices High HTSL Technology i Benchmark &
#rhizh Warpage flucuation —40 —_——
)

6B H (BXZE R F ) Performance improvement (Quality improvement A AR#=E Warpage control
%mﬁﬁu SIS i B REFIEREEHIERE RS
Unfilled trouble issue at various place Warpage control Best fine filler system for Filling abiloty
*BliREERBH *FCTERER
Warpage contrOI *Solder extrusion after reflow  *Unfilled under FC v iz El
HiR : @R Substrate : Thin or Less Warpage control
CHHITH : SESESN Chip & Prts : many & high integration o BRI AR

Unfill between die and substrate

T

LaJd ES

‘E |ﬂ < ZHPKGHEMER Small warpage in various PKG

I m E IE SIEFRMEEAR High Filling ability Technology SR Warpage control Tech. e pp——

I I f' | | b' | 1 f Solder flash during reflow process Deterioration of reliability 1875 unfill
e — KAMEIENEET, SETNEFSZEEMEIESR.
Excce ent I a I Ity or Narrow gap iﬁ%’é’ﬁ% ( ﬁ Bu*ﬂ*i&ﬂﬂ%ﬂ% ) ;; the trend of fine pitcl:,ﬁto be filled int:tyﬁejarrow gap becomes more difficult.

Pack trend & fut
ackage trend (now & near future) “HHE2H "B Good “Filler distribution”

fi%#a8s Package trend FiHRiEE Expectedissue PIABIR 58 1ist A Inrternal filling ability test
¥ Panasonic B#1 Benchmark1 @ &#2 Benchmark 2

FKIEF Unfilled
ohRY Die size: 25x25 {&8lfs Gap: 30-35um

e
ERTFE% PKG

L o EEMEFRRBSIE  Under fill void
SHRYIEK  Large die size S Cry Warpage 5

Filling abilitty .
¥B3I[EEEEE Thinner mold thickness Mzl Cry warpage

A wide range of variation
Compatible with various types of PKGs

Panasonic
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Materials for WLP, PLP
FOWLP/PLPH *S##%## CV8511C,CV5788

Semiconductor encapsulation materials for FOWLP/PLP CV8511C, CV5788

B FOWLP AR
FOWLP Technology Trend

QOO0
FO-PoP
3D-FOWLP
FBGA
y T——
FOWLP
[ FA7~=E lllustration of products using the materials
KA Applications FOWLP tech. BHBIRERIIEERA
@ SLintZalinBZHFEF PKG gt s - . -
e e e W SRS W 5% F/O WLP H3iteiniE
Molding process Position of encapsulation Material for Advanced F/O WLP

/O #=

st s /0 COUNT
gﬁ“ Poin ESE LS HFEIE EE = ERFm 4
T Encapsulant Encapsulation Process After Encapsulation Customer Product 10000 - - -
& Liquid

1& %ﬂ m ,Ii T Z Process : [E4& Comprassion

E#% Target : 2.5DInterposer,

// FO-3DSiP, CoW

ﬁ GPU, CPU+M&EMemory
. : , II..I. V

Low Warpage

& IS Liquid

®

—— 1000~ y
Encapsulation of 212inch size

1) e Rl o T g )
= -~ - o
e - i -
- (s ks B = o
- e e ;

Compression molding

LZ, Process : [£4a Comprassion
H#x% Target : FC-CSP, FC-BGA, FO-POP, AP

’- —»- ﬁ.‘.ﬂ.ﬂﬁé&iﬂ% DRAN, BB, RF, Wifi
@R IZ Sheet FOWLP Iﬁ*z Sheet
100 - , I
i‘j F!l I I—— > ﬁI"z,'" Process : [E&= Laminat;"' i PKG %)
z =—a == R B#x Target : CSP, FO-WLP, MEMS PKG Size
. > S ’ Panel size Displa | (mm)
2 HZEE Vacuum lamination
Correspond Various Process I o o o o oo o

Panasonic
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Materials for Mounting, Reinforcement

mAEZIXSERMEESE. KPiETRE CV5797, CV5794, CV5350,CV7803 ™

nghly heat resistant Secondary mount Sidefill / Underﬁll CV5797, CV5794 CV5350 C V78 3 ™under Development

—IRERMERFE —IRERIEEPRTEIHE

2nd Sidefill(Corner glue) 2nd Underfill
=R
Substrate
\ 125 /
Solder ball
M A Applications . .
PR L B MER - iR PKG W SRR
® FH ¥ S PKG L&EMEfM# Reinforcement type - Applicable PKGs Solder cracking mechanism
Mount relnforcmg materials for automotive IC PKGs . \ \
P O AEWR (IR - Bk 889 CTE t/i=tED)
Automotive camera modules MiEE3s Sidefill JE&BiEZE Underfill Heat cycle (*CTE mismatch between a part and a substrate)
Millimeter-wave radar modules ® mEAE PKG(e.g.*25mmlLA L) ® MM QFN ® HE/ME PKG(e.g.*25mmLATF) O IRohinls FAHEFRFIER. EBIES)
For large-size PKGs (e.g.*25mm or more) For QFT PKGs For medium- and small-size PKGs Vibration damage (*Stress concentration on solder and metal fatigue)

Automotive ECU (e.g.*25mm or less) ~—

BGA

) () C) (.
F# Mother Board

BGA
F#x Mother Board

g wabiEYE. MEARAIXIERSERISEE!

Underfill and sidefill enable drastic improvement of mount reliability!
CTE /) CTE Small

fErmsE2nl sElE
Improved mount reliability
TCT:-55<125C 6000cysle

Excellent fillability for Narrow gap Stress simulation

®BGA .
ERTEERTH PKG [ e ..

TREEM : 2~3ppm Mounted part : 2to 3 ppm Tk )

el s Ezmrﬂ Solder cracking |
F#R:15ppm Mother board:15 ppm | n

CTE X CTE Large

e s T 2
d=_ 0 SESSSrsssasstintases N . Ldeee 4 l\-‘-‘-"-"-':’}-'-‘::.‘.‘.'.'.l\'{.‘.‘:.‘ ) 5 seses \.'::::;‘,'.'.':::::.'::\:: ............
=Tg 150-160°C

L RAE (*sim.) _ 0
ngh Tg 150—16000 Stress value (*sim.) 222MPa ( ) 88MPa (A 60%) 154MPa (A 31 A))
[ Simulation Condition ]*PKG: 10mm BGA(0.4mm Ball Pitdh) «TCT: -55&125C

Panasonic
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Substrate Materials

| FC-CSP MODULE FC-BGA

HRER

Package
Type R
- Single—Chip * PoP-Bottom * Flip—Chip
- Stacked—-Chip * Flip—Chip - PAM etc.
- NAND-Flash etc. - FEM
etc. etc.
MEGTRON [©.¢{ R-1515V
Ultra-low CTE *5:1515K
MEGTRON [©{ R-G545L | R-G545E e
MEGTRON [©¢ R-G535S
Low Df /| Dk R7G3355
F = \ Low CTE -0.2-1.8mm
Product MEGTRON [©.{ R-G515S /| R-G515E

: : MEGTRON [©4 R-1515W
Ultra thin material -c.02-02mm

MEGTRON [©.¢{ R-1515E

_ ) MEGTRON [ R-1515A
Thin material

PR

Panasonic



SHEMEES. BF FSBIRERNH =

High modulus IC Thin substrate materials

Btk R1515E Z*EtH R—1410E

Laminate R-1515E Prepreg R-1410E

ML AR TE~. HE (EEF)

Now working on production and shipment at Suzhou Plant (Already mass stage)

CSP “#nfEtifl” il R EERERSER(EH

New Standard material” for CSP Many customers have been adopting the materials all over the world.

PSEffiEENSRERRAE

High quality PKG materials are supplied at reasonable costs.

WEFELnEIRed BE Al BTN = g ]

Delivered all over the Chinese mainland in short lead time.

Rz Applications
® FZ{FFEER IC PKG substrates

CSP
Single-Chip, Stacked-Chip, NAND-Flash etc.

To(OMA) 270C

ATREBF#E (5M) BIRAE]

Panasonic Industrial Device Materials (Suzhou) Co., Ltd.

BHEE 25C 33GP
Flexural modulus 25°C 33GPa ERATFESHIEERKL

Compatible with thinner semiconductor PKGs.

HEIRES X y-HA = 8-10ppm/C
CTE x, y-axis 8-10ppm/C

Panasonic



HRESH%E. BRERNERRENE e

Ultra-low transmission loss materials for IC substrate/ Module

Btk R-G545L* | R-G545E #*EtHF R-G540L* /| R-G540E

| aminate R—G515L_* / R—-G545E Prepreg R-G540L* / R-G540E * Low DK glass cloth type

ST SKERE DK/Df %=1

Achieving a high level of low Dk/Df as package materials

RS mmeiits BRI ERIESTERE

Stable properties in a high frequency band and in a high temperature and high humidity environment

EnhizAF mSAP I3
Capable of dealing with mSAP method.

(EiaIRFeLb s

Comparison of transmission loss

hzF3 Appllcatlons
@ F:EMHIEEIR IC PKG substrates BNE7E E BIBSS, R-G545 fEELE/ASINI Low Dk RIS ST T BRAEHIRE (A ATRIREIE)
&R Module _ ;
AiP, PAM, FEM etc. = R-G545L
i) _10 & Dk 375
- 7 Low Dk glass cloth
s R-G545E
Df 0.003 Dk 3.5 @12GHz
S E glass cloth
g -40
" _gg 3 \ BT
Be | \ eference materia
= 60 | | ; ‘. | {f Dk HE575
@ 0 5 10 15 517 Good 20 Low Dk glass cloth

$Z Frequency (GHz)

$HE? i 2=
@-I_J-‘E % W@?@ @ B %&fd Construction
@TI-IE M@@ 212ppml i -l:;lilnneel\j:it: 1,000mm

130 um

- fBH $1 Impedance 50Q
T | i 18um ] [280um §FI2E Copper type STD
T (DMA) 23OOC R B4R Inner Cu treatment | TERELLE No-surface treatment

o tk Core 0.14mm
FEELH Prepreqg #1067 74% x 2ply

Panasonic
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| EE SR ERRIE AR . m'.lﬁ'lﬂﬁil

Low CTE Higher Elongation materials for IC substrate + .

HikR R-1515V(S-HIE*) R-1515K(E-IHIS)

Laminate R-1515V(S—glass*) R-1515K(E-glass) roweTE gisss clombpe

STMEFEM Low CTE. KEHMRAERNERTF

Achieving a high level of low CTE and low warpage.

2.XD FX& FCBGA #3EH
Compatible with large-size FCBGA PKGs such as 2.xD.

(R is2 Bk

Low thermal expansion

i

R-1515V &iE R-1515V Warpage Performance

. 100
A Applications go [~
e B AkIFAEE 60 -
® FZFIEEM IC PKG substrates o ifieE Sample
40 ) ¥} / Material : R-1515V, ##%l H / Material H
FC-BGA 20 x5 E [/ Core Thickness : 1000umt (12-12um)
FC-BGA etc. PKG R/ PKG Size : 35x 35mm

(Die R /Die Size : 15%x15mm )

0

® PKG 414 | PKG Construction
CV5300-AM 40um 300um

HHE Coplanarity [um]

R, ¥ ”
3-5ppm/ C(ﬂiE...‘ﬂs,ﬂl%?ﬁﬂﬁiﬁ)

60 |- B R1515V | 340um
CTE X, y-axis sl . |m@EH B o
3_5ppml C (LOW CTE gIaSS) 100 — L Majeil?]ﬂ ******** R= 1515XX Core 1000um

imE Temprature [C]

FaEilaEEEE

A wide range of thickness lineup

R-1515V(S- I#1% ) / R-1515V(S—glass) : 0.2mm ~ 1.8mm
R-1515K(E- %1 ) / R-1515V(E—glass) : 0.2mm ~ 1.8mm

Panasonic



s KA. B8 FSWIIRERVE EmmTE=

Low CTE Ultra-thin IC substrate materials
Bk R-G515E | R-G515S* #¥El{tKF R-G510E /| R-G510S*

| aminate R—G515E / R-G515S* Prepreg R—-G510F / R-G510S* Low CTE glass cloth type

HFEiEEMAHE, Bt B iEisE

The ultra-thin materials contribute to the realization of thinner PKGs.

BHEE (BEEEEE 20um U F) SHER

Now in mass production of ultra-thin materials (insulation layer of 20um or less in thickness)

{EC i Bk

Low thermal expansion

izl Rk BT

Low warpage Moldability
A Applications tHEL SR E53 (1C package warpage ) Coreless/ETS & iEEEtRPrkEIERYf
@ I EAHEEIR IC PKG substrates Comparison of |IC package warpage Good moldability of ultra—thin substrates such as Coreless/ETS
CSP 200 1.E+1
POP_BOttom, Fllp_Chlp etC. 150 B E 1E410 R-G510S (¥Eftk Prepreg) 3 BEE /% 3degC/min s
= ' | R-G510S (#EfkE Prepreg) 4 EKE /5 4degC/min s m = = 1
> I > 1E+09 W ;-
) N\ ——— i~ S J
» (_% @ 1.E+08 C /',
O O| O| LO| O|LO|O |O|O|O|O|O| llllllllllll = 1.E+07 2 /‘00.
4y ® o~ oo NGHTEETTR DS~ B S 5 \
88 ia 20 = ol N o || 2 e O S
y \ o D O A B :
_/IOO ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, /IE+O5 ------------
VUltragthinf20umlis RGToE| B
“180f B 1E+04
R'GS15$ K 80 90 100 MO 120 130 140 150 160 170 180 190 200 210 220
-200

{2 Temperature (C) iRBE Temperature (C)

R-G510 MBI R ETHT=ENTBE,

Y '“ﬂ ﬂ& E ; :! ! X y Em ‘ 5 r] BRABZE (working window? ) TIEHHISTA .
4_6p pml C(‘En“ ﬂ&? &}Eiﬁ ) R-G510 resin system is designed for thinnest dielectric layer.

Resin has a wide room to flow-in.

CTE x, y-axis
4-6ppm/C (Low CTE glass)

Panasonic
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Our Global Operation

IREFH ( £8) BRAE

Panasonic Industrial Devices Materials (Shanghai) Co., Ltd.

=

J\\\

IR (B ) BIRAE

Panasonic Industrial Devices Materials ( Suzhou) Co., Ltd.

/]

V/

A=
=]

Manufacturing

MTEEFHR (T) BIRAE

Panasonic Industrial Devices Materials (Guangzhou) Co., Ltd.

FEBFMRIREATFFAZS L Electronic Materials China R&D Center
BEFHHEHBER&ME Electronic Materials China R&M Group

e =+ Multi-layer materials

ATEREFIIRIIE T B AR EER

Panasonic Corporation/Electronic Materials Business Division

B pm—
ll-li

KB Osaka

iH & -

Sales/Marketing

VA/NST

Headquarter

\

A NEFHERGNEIRAE]

Panasonic Industrial Devices Materials Europe GmbH

BathF| Austria

o E ¥l Molding compounds
oIttt ¥]l Encapsulation materials

DRSS E)

ORItk Circuit board

=% Multi-layer materials
oIIEE S EMRMEl Glass composite materials

il 1=
Manufacturing

e N EEMHRDBIRAE NI CwNT7 Sa k=2

Panasonic Industrial Devices Materials Taiwan Co., Ltd.

Panasonic Manufacturing Ayuthaya Co., Ltd.

Z=[E Thailand

N Singapore

AY o = = \ N = >, 7S S
il IS 7R . ) 1 e E G| BRI A R
Manufacturing R&D Sales/Marketin Manufacturing Sales/Marketing R&D Electronic Materials South Asia R&D Center

o/fE 1 Paper phenolic materials o:jii¥l Encapsulation materials
ok EE ¥ Molding compounds

%kl Encapsulation materials

BEFESARMREIARF A
Taiwan Semiconductor Materials R&D Center

o2 =#F Multi-layer materials

PME™ESNFr I
Yokkaichi Plant/South Factory

W=D

Yokkaichi Plant

=l Pl ARLLEVRR FRTT
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