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UFOLAZVE(LIT, LIB)NEEFHEE BEE EXRAKGODITFTEODNTSD, SBOMSBILADRIATN
T2, B, RETHASTITLERK - ERMBISHREMCTOEAKMBEEZR-X(C LT, BHERRREEM =
FiAETBHLIBMHIOMARFEPRMEZESD TEc, 2012F108(C[E, FHHFEHRHRASHOLIBT /I\A ARFEIIL—T &
SHFBISSRAPROLIBIHEIRE I IL—TZHEa L, MERMELIBT )1 AKMZ/ME S Bl zRES B,
LUIF, S#hiEd TV D ERRALIBROMEHRMIC DLW CTHIEL T %o

The market of lithium ion battery (LIB) is growing year by year in small electronic equipment, cars and industrial applications,
and the further expansion in future is expected. We have developed and commercialized the LIB related materials such as
high-performance carbon cathode based on the technologies of various organic and inorganic materials. In October 2012, the
development group of our Tsukuba Research Laboratory and the LIB equipment development group of Shin-Kobe Electric
Machinery Co., Ltd. were consolidated for the fusion of technologies of material and device. In this paper, our LIB and LIB
material technology for industrial use is outlined.
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X1 CH75 twI&EET21—Ib

Figure 1 CH75 Cell and Module

X2 KL200FL +tJL&48VREEMS X7 L
Figure 2 KL200FL Cell and 48 V Battery System
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Figure 3 Appearance of Imogolite
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Energy Storage Devices and Systems
BH BBl Masanori Sakai
MEXLP FEEESWMAR ThEmmRxEtEr 4
X¥F MWEZ Masahiko Amano
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R BRI S (EInESE L, EXAVUF UL VED BSROUFOLAAVF vV IDEET )\ AERZHE
LTW%, F],CTlE, ENPXAY—S—HRELLEOBETRIRILF—YRATLDEH, BROYA70/\(4TUy REEE
VAT LRFEFHELTHIFTC, TNENOEBET /A ADBREBHDOIMD HEHZERBNT Ulco MWhiROAXEEZET /(1
ATHDEEICONTE, N1 TUy MEICKDY AT LOEEBRE, SWHRIEKMOMEREEERIEZTEDTND, BEIC
DWTIE, TU—FEEICHTDEVASMEE BKU, 7ARUVIRA by T - RY—FOEDIRULICHT DRV 4EE
ZHDOHMULVEIEBHZREL, mHEICRALTVD,

Shin-Kobe Electric Machinery Co., Ltd. has been promoting the development of energy storage devices such as lead-acid
batteries, lithium ion batteries for industrial use, and lithium ion capacitors. In this paper, we outline the key features of these
storage devices for application in both a renewable energy generation scheme and a micro-hybrid automobile system. In a
MWh-scale power generation system that collects energy from both wind and large-solar units, hybrid-energy storage devices
are required to enhance operating rate and efficiency. In micro-hybrid automobiles that make use of an idling stop system (ISS),
enhanced lead-acid batteries are key energy storage devices, and are required to have high dynamic charge acceptance to
recuperate braking energy and high cycle durability under stop-start cycle conditions.
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Establishing a smart community containing renewable energy requires many technologies, e.g. power transmission network
and power electronics technologies, as well as renewable energy. Hitachi Chemical has developed many kinds of functional
material, including silicon carbide single crystal, thermally-conductive materials and solar cell related materials towards the
realization of a smart community. In this paper, their features and applications are described.

[ Tw =

BRAT AN F =D %8 52, HIREELOMEIZE ) UL TITL 22, TOBFZ EGHIIT T EZRH 2D H % & b
N3, 2oz, BN TIE, NI ANVF =2 RICHENE) POV TORBERZIETULENH L, ZOFED 1D
WA= AI 2254 —DEHTH S, $hbb, ERA Y T — 7ML EOBISRHEOGIEEN, EHH@EHm, 87—
IV ba=r AFH, EEBAMN, HETRETAVEF—HM2RE L CRERL, RETREROSVWEN VAT AEELZ
EThHbH, BHIIAT— M I 2 =7 1 —OFEFUIMIT TIRIA S BRBEUA B ZREL T b, KITIX, 20H BT —xL
7 ha =27 2L FAETRET 2V F— BRI DO W T OB O Y M4 L RFRGIZOW TR,

[| 2| 1wo—zvoro=szmH8

KEAY P77 RERABE, 732 % EORBORMFAIEEAH AR AT —REEPRPE e kAL £ 3 (SiC)
) a v (S &L T 3 EOLEHITIE, 108 OMRIBIRIRIE L 3HOBMGBENZ AT 2 2 b, TOMb, BEFHLEE
DL TA 3= 5 2 KIE/NUE, S TE 2 EHfFESI N TS, SICIRR 1 ITRT & 9 1ZSi& CAHYp3iR IS #LIE & Tk
FTHILILEY, HTOAF UREGHEET 2 EGMEG TRIENTMEZTEINT 5. 2 DSiE CORIFRYI D113 % Rk
Wb, 1T0HELEE S SDONLLHORMEEE) 4 7)) ZEL S, SICHKRY TN—2H57201013Z0KY) ¥
A T2 ODICHIET 2008 L %5,

LBHII I N TEHROSICE KM BMBEZ MY, LiliLThY,

C DL TH; o 72 i (1500 TULE) 7o A 2 £ L T,
BUE, A P-HIRRE L B% C O BRI 70 565 S 5 AT RE 70 ¥ = ?
I

FE(XE1)IZXASICHAER Y I N—OE 2 DTS, SiCHO

FENETSBBEEEL720120F, HEEZ S ) 7RBEBES R

AHREB BB L, 2o~A 2034 TRER EFN 4 21 Si

REICEE 2 T TR MR 30 3 2 LD 5. '-'::::_.»0
Wrkid, 20094 & O HADFFEHL A KA AT —2 L 7 fu=2

AWFFEER SRR (FUPET) (2B L, #ESERAMTRR AU 8T R0 51

K, LEEKERFETEMNEOSICORIRICIY HA TS,

R A RIS T L, KEY TA—OERIZEFL T2, B1 SICOEKIZ v b EERBEZEREIC & 54H-SICH
SICIHSHC AR THIRTOEBD I HETH 2720, HHY AT = AT
AP HRBEVIRAY v b H b, LaL, ZREEHT 2 Figure1 SiC structural unit and the method of growing single crystal

SiC from solution

2, BRI L 2 R 2 FEREM B LI - TS %o Ntk

Bifftm 7 7 = ALK — bk No.55(2013-18) 13



FS> 277 —E—JL K [CELY ) —X] ]

AT T REREEERM [HLY U —X] J

BHER A AR T 4 > n—Z b [X812]
EHEER T 4T T4V [HSY U —X]

E—FXTLy &
S - igiEE S — b [HISET]
v 220,

2 HHOKRRMLG/NT—ED 12— IVEMH

Figure 2 Hitachi chemical’ s technology for power module package

= RMEE(LiEAE 71 7—-DEFREL
z - F /gAY - R
- DT REETHNN - D EREIRAR
— - DELT 01 2B
=
fi8:& & 75 B Ml 1 B E R
- ER A - SEE b
- AR - BURB T
- SHREEER - SHRER AR RAIT
: (W&, FZBRiE, MHEkiE)
HizER
i T

3 BHOBIREL ORI
Figure 3 The key technologies of Hitachi Chemical

(& N E TH o 7B L VEB IR HeAl % A2 U Gl B ik B 22 E 2 BIZE LT 2 134, il B ST 2 BR8P I 5 58
RN —Z b &, HEMEHIES 2 VI AEO S WEGHEOMEZIT->Tw5 (R2),

F7z, N PERIIKEREZHE LR, 2082 E LS5, ZOROBBDHBO CTEELRPETH 5, Btz vy —F
ARG WA RE 2 S OB B 2 BEICES - ETHLTwb, FoRBEME LTR3ICRT L9 flics oBEimz 4
LTWwb, 2055, Bt B 8eir & ETHRE L A V7 Vv ERo R VY & Ui ofbRadm, 93y
7 ART 4 T — DEFCEBAMN 2 MAG D MGEEE Y — ML, BEERNS 5 ~15W/ m - KThY), NT—FET -7k
EORBITHBAINT VS, TOHEHY— ME, FEREPEET v 72 ERT AT E LTSNS 720, RETOIM
B aBERDONL, —HT, PEREFLE— b v 7 BOBRHM TIE, BERIERET HRHREFLETH S, €2
T, RAITRTHNIRTRVEASGESR L2 H T 2 BT & REBIEZ AW/ RED s v 2 a v — MTCY ) —X) 25
FEL 7207 BGRT O & ST I E PR LT W/ m- KU L OB EER 2o, TCY ) — X TR, YHMEAORM 7ot 212k -
T, BERT 0L O HEAEE FNCERI L TWb, ZOHE, TCY ) — X3, #ERORIRESN T2 Hn56 8
Fr PBEF-ASERE I L 7235 A ST, BB EENE 2 583 57, & 512, MEFSE OB IRBER I3 R TEF LR
TV, Y= MEIFKTHMNTER - BELR TV, TOMRE, RETREMEIER DI ENTE ST, IITRAMEIC
BND, FERMH SN D=2 MROFREM (7)) —2) TlE, BEARENESELE DRI TT7T MHFAEL, R0
BEEEOBIEBHEEE 2555, TCY ) —XF Y= MEKRELTWR720KR 777 oL R, BN, ZoBKE:
HeFF9 52 EDWHETH B BUE, HEREY — YD CPU (Central Processing Unit) 7* 5 O BJHEUCEH S TW B3 h, 287 —
BV 2= WHPELLHEEZ S HBEICODREVEA TS,

Bz b, YA EH O BER E A S DE T, M OB ZEIE LT LTw2Y, B2, ESOETRVF—1L

14 Ai{bR 7 7 =#H VLK — k No.55(2013-11)



80 1 E—-rXT

EﬁeEEﬁﬂ:/— |‘ Ly g“
60 +
404

20 +

Thermal Conductivity (W/m+K)

a) BRI FORIK b) B$AtiF OFIK, BLEIREE & HimgR
BLUY— MERAERR

X4 BIHFRRKEBEEE, o — bOBEAA

Figure 4 Picture of graphite particles, thermal conductivity of sheets and example applications

DOYEEE D SLEDIRAANOFNANE L T 555, LEDRBIZ w8 H W 6E 2 e ifidr & LC, & st - mTEicEns 71
F T NVRBIERMCE-50001% L LCTwa, 72, SHICH o2 UOIMBKMEEE T I 42— b L7227 L F 2 7V BN
(HT-9000ITM) i, $ERD X 5 IR AL L 72 2025 18 % BE A3 2 Tl A% <, S 7o X 2 ik T& 2, 61,
WL, WM A a0 PO — L2 S FXFLMBEIREL TV,

F72, RETIE, INOHEORBEZHAGDERENIRD LN TWDL, ZD72DI2IL, HEEME, WA, BWitosE
M7 5Ty I 2 L= 3 YHIAR 2B o MBI EAER - T & 722 F O Material System Solution (MSS) $4”
=< AR YA Y MEENER L, MROREZEASDEIRER D TV 5,

" BEAEET RV —RSE R

BAE, BANEI AV —-0EL2HDOT, RFEEL2EETLIENPROLNTVL, FAETEZRALVE—-0HTY, K
BRI R, AV TF VY ADPESTH L7290, /MIGHAOBRLE L THETH 5. St KEEMAME L LT,
KEME NV EoEHREETH Y 7R E 2RISR TEZ IZAZRIBOEERE 7 4 WACFY ) — X, WAN—EHERR—Z )
DOHIEZETTREIC T 2 EEAN—Z PCP-3004 &% LTLTEY, ®iE7 ot 2ofiig{k L K LELOPHIIET. > T b,

T2, TNFETE 727 v 7 TVEREEM B O R Z A0 L TR EICES T 5 F—E ¥ 7 X—2 FYT-2100-N% B3¢,
EliL7ze 2OR—ZMEIRSITRT L) &) VEFHEAGBILM 2 ELEMEOR—ZX N THY, A7) — VHKITETH %,
CONR—=A N ERA L2, 900 CROIE TS 2 2 LT, LELRHTIICLERD) V&2 F—E V7 $52 8N TEL, &
MIZ X D BB EAXTRETDH S ) 2, HEROPOCLAABICL YA MWy F Y770t AR TKIER 70
t A DAL DS BEIC 72 5 720

B B B %M

#57E (25 C) Pa-s 10-100
FUILTY IR — 1.6
ENRIECHRIE (150 umiE ~ X 7 (£ FHES) pm 220
X4 (400 ChnEhi%) % 10

o — MEHE (900 T, 10 minkERk %) Q/cm? 45L1F

5 K—E>J~X—XFYT-2100-NDOIMER & 4515
Figure 5 General properties of the YT-2100-N doping paste

HIfbr 77 =H VLR — b No.55(2013-18) 15



I[ 4] zv—taza=7 —menpomre ~zemEroRRIH

WHARBRTRO THFEW VI 27222 D 1212, EMOMREILY A7 23H 5, SIS, S Sz Ek
RHEHBEHEETIE, 1 20RO E 5727210 CRELEZENAE L L, oM EBEFIZOWTY, FEME O
IOV A7 BEIZH A0, TN THUNA MEZER LRAREDPLETH 5, KEBLRKEEICL D EMR O
PHHEIL L7256 THRBNE W THRMLERTE 5 L9 Wit ZEEr RO o T Y, 4 ITH A EMEROE
W, BEEHT TV 5,

CNOHOWYHATIMA T, MHaLEt: % X ) EmIICEHIS % > A 7 & ORGSR ESEHM KA RFORBEIR L JLFET
MYMATYS, T TICHEMZ 2T IS RETEGRMMAS D ERIERmE) &V 7 by 2 7 2BE LAY
P, ZORE, HEMEENZTEMOMAGDERRITHHENEDORED 2 0% M 5 2 EATREIC & - 7213, Mk
OHE) 27 B MR L TREOMIE) A7 bHETEL LI ko7, ZoFHEE2Y 7 by 2 7ORSICE D ived<
L7292 T, BuaHBICEHT I 2R ATVS, ZOX) ZHELRBNERICL D, BEOMEREELZ SO TVWE, [
VITANT I F X R EZDBMEE LTI R ESEBD TITEnEEZ T,

|

WERIRBEALOME, I X 2 HF IR ORI EBNAROMER &, PEIIINHEATH Y, KEpElZz &0 R A
VWF¥F—ZEZFLAT— A 227 4 —OMELIRDONT WD, FA 3BT, S, MERE, 2 X — 212
BLRPAMORA LT kT, BhisT—2L 7 tu=s X, AL AVF—HENEZ 1 OTHE REL TV E LI,
WERBEL 2 (X Lo & § B REMEICHF G L T FfETH %o

[ZE k) 8) MM — : HF—<N < I XY V¥, HIALET 7 =F

1) MERFEHESZEBT MBS =8 k70T 27 b VLFE—=1, 54, pp.6-12(2011)

FZER M (AR 2012/8 9) MW BV HEREHAEEME Y A7 4, HfLET 7 =

2) M. Akatsuka, Y. Takezawa : Study of high thermal ANV L R—=1b, 40, pp.7-12(2003-1)
conductive epoxy resins containing controlled high-order 10) FRHIME—, BARAER © 555 RALA R RT M 312 X 2 2l
structures, J.appl. Polym. Sci., 89(9), pp.2464-2467 (2003) ALRFEHET7 4 VLD A Y hT—2 K <—, 36,

3) Mg BCEHNIC X o TRk 2 B U 7w sl pp.2-10(2010)

IRF UG, ML SAREE AN LT Y RY Y 11) R —, HIERE, RREMEN 555008
MR E EF R T 2 ) a Y —, HNALER T 7 = AV LR — BB XY AT A, RN—VF LT Ea—FF
b, 53, pp.5-10(2009) HH -2 m ik 6, 1, 30-35(2012)

4) PriEHEE MR RF UBRO S v 5 A ORI B RE 12) Teiichi Inada, Koki Murakata and Tokuro Matsuo:
RN & 2 mEREAL, &5 T 59(2), pp.81-84(2010) Property Deign and Optimization of Die-bonding Film for

5) EIRFIEXR, BT, RARi—, VI, SfEmZ, 1 3D package, Science & Engineering Research support
HHE, "HXREEHIEHI RS OBRE v oEEYREa v society, The 2012 International Conference on Advanced
RYY N, Ay M= RY~<—, 29(4), pp.216-221(2008) Information Technology and Sensor Application (2012-2)

6) IIAKL, FHHER, FHM, KIBM, BIEE “EER T 13) fiHM—, MBEH  REEGOERLLEMLE T %E
FIAHIENC L2 7 L F Y TV mEBYEE Y — N, By bR T FHCZAPEMIERR ) 2 7 B, 7 =y Frar¥a—¥
7 =HNVLE=1T, 53, pp.11-16(2009-10) PR S aE RS T4, 2012/11/25

7) WAL, HHER, HIM, RIBMY, BEE HERT 14) fiHE—: 707548 F< 7)) 7 VD20 OF
BIAGIEIC L 23 v RY v b ¥ — bOFBYZE", =12 OB AR B RAT IS B S A %8, 1T RS 5RSC, 2012/9

Po =y 2gEEEAEE Voll3, Nob, pp462-468(2010)

16 AifbR 7 7 = #H VLK — k No.55(2013-11)



HitachiChemical

@ Working On Wonders

MEAYTN—70t A

Semiconductor Wafer Process Materials

2%
2
‘E-Iullé

888 X Shigeru Nobe M B& Takashi Shinoda
=l Bl Soh Anzai 8" B Hiroshi Matsutani
MBI EERE BEFHHEBER JIN—70O0AMERERES

AR—bT#¥w5TLw bPC, /—hPCIHEEICHKREINDEFHIBDE S D/\EYL, SMREEDIc, FEET/INA
ADWHME, ZEL, BIUFBMROBERIERSIDTONTVD. TNICHVEERFT )1 ABGEICHERFME (D I/\—
TOEAMED) [CERENDFEEEIM, FBHRLELTWVD,

HUHTIRK, INSBRICMABDIRLKDI/N-TJOEAMEE LT, STIXTEHEABEREICH G L TZCMP(Chemical
Mechanical Polishing) A5 U—® "“HSYU—X", Y UARBEHERED "HSG", A MU RNy T 7BV TBEEIC
BRATNSERFE AT EREIERELEHERE "AHYU—X" BEDDI/\—O— MZERE, EHLTWVD. &3]
TIFCMPRSU—, DI/)\—1— bO#1iiENE, HFERESLUSEORMICDOVTRET .

The shrinking design rules, increased number of layers, and application of new materials are the aspects characterizing
progress in semiconductor devices, alongside the downsizing and multi-functionalization of electronic devices such as
smartphones, tablet computers, notebook PCs, and so on. The required properties for semiconductor wafer process materials
have been increased and diversified under these circumstances.

Hitachi Chemical has been developing and commercializing various kinds of CMP (Chemical Mechanical Polishing) slurries,
“HS-series”, wafer coating materials such as spin-on silica film, “HSG”, and low temperature curable organic type photo
definable dielectrics, “AH-series” applied for stress buffers and the redistribution of bumps. Technical trends, our product
features and future works for CMP slurries and wafer coating materials are described in this report.
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Figure 1 SEM image of scratch on STl test pattern wafer
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Figure 2 Influence of scratch to the fine design-rule device
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Table 1 Polishing performance of ceria slurries with additive

25— HS-8005 HS-8005-X | HS-8005-X2 | HS-8005-X3 HS-NC
FFEEER FE [nm/min]
SiO,f% 350 330 300 250 250
SiNj& 8 8 8 8 4
pSifE 1 1 1 1 <1
SERM* [nm] <10 <10 <10 <10 <10
TREE(E [AEAHE] 100 40 20 <10 <1 3 HS-8005& HS-NC?h 4R

* Active/Trench=100/100 pm&B P Dishing

Figure 3 Appearance of HS-8005 and HS-NC
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Figure 4 Defect classification and counts after barrier CMP
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HitachiChemical
@ Working On Wonders
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Film Technologies for Semiconductor & Electronic Components
=% & Nozomu Takano
PEEMBIERAE EFMHERD

W& ' Tohru Fujinawa & FiZ Toshihiko Kato
BEMBERAT BEMBERE =R7 < VLRRD BHRMEERAB TFMHERS ZRMBIERE

Slullé

BIERD T « JULMENE, BFHERDNEUE - FEUEICHG U TEIRICHIEDEREIN TS, TH, 1980FREF
hSKRBEED DEFHEICAVSNIEESREET « JUL(ACF) W1990FREBENSAEY —F v TOREICAWVLSNT ARy
T4 207 4 JLI(DAF) FRERNET « JLLMEI TS D, BIEAIRE DEAIZE D ANTZ NS O FRHEHFRICTEERIT T
TI70 MEEN, TO0FED TSy MRILT « AT A PEEEFImAEEORINEERICKELEMRLULCE. S
®BEOIC, EE - SfEilER P ERE. SREREREZEEDT « JVLAMEEMZBRL, FITRIZHKETDT A ATLAP®
Ny T —IBEICHILUED S, SRTRERESOICHCEDTHFNOBENICRFAT .

Hitachi Chemical’s film materials are widely used for small & thin electronic equipment, primary examples of which are
anisotropic conductive film (ACF), used to connect displays from the late 1980’s and die attach film (DAF) used for memory
packages from the late 1990’s. These materials using Hitachi Chemical’s film technologies have become established global
standards and have contributed to a dramatic increase in flat panel display and various other electronic equipment for over
20 years. We will establish low-temperature fine-pitch connection technologies and high heat-radiation, film thickness control
technologies to apply to various displays and package structures, on a continuous basis. Furthermore, these materials are also
expected to spread to new fields such as three-dimensional packages.
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Figure 2 ACF bonding process
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Figure 3 Relationship between warpage and thickness
of IC (glass)
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Figure 4 Relationship between particle catching rate and fluidity
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Technology Trends and Future History of Semiconductor Packaging Substrate Material

it B/E  Yoshihiro Nakamura AR =B Shigeki Katogi
BREMBIEERT ERIRMEIEES MERAR FREESWMER BHREEHHFERtE S

IO bOZIRAEFRDIISOFEDERGBEREF UL, FERERGZDHKZEE>TER, RIATIE, AN—KT#
YTy FPCORRLEFEILKICHL), LSIDETHBDAEEL, BiR{L, EEESENLEEBICHEEFRN\vI—
(PKG) D/NBYE, BERUEDERHDELIEOTWVD, —/AT, LSIOEHEEEEZITASIL TEMMEEMO#ZEDTF > T
Wb T ENS, FEHFRPKGORBEL, BEBEILZER(ET DIchDEHIIMTE UTERBMANEESINTLD, EETIF,
XEUPOVY IEEDERIEDFEARPKGZIEET $Package on Package (PoP) 75 & D 3RTTHEHPKGODMIEHIEA L
TW3%, INSOHFERFRPKGOEBESZ A TEDIEF T Y MR E & FBERREMB TH D, XHRTIETY Y MR
WA B DS H EFFREMEIEICDVTIBNT T B.

The electronics industry has developed dramatically over the past half-century, primarily thanks to the semiconductor
industry. Today, with increasing demand for smartphones and tablet computers, further high-volume, high speed, low power
consumption LSIs and smaller/thinner semiconductor packages are strongly required. Meanwhile, the technical challenges
involved in further fine pitch design shift the focus to assembly technology, which is considered the core technology required to
achieve high-volume, high-integration semiconductor packages. Recently, the market for 3D semiconductor packages such as
Package on Package (PoP), capable of stacking different IC packages such as memory and logic, is growing. Materials which
have supported the development of such semiconductor packages include printed wiring board materials and semiconductor
packaging materials. This report will introduce the history of printed wiring board materials and its technical trends in future.
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Figure 1 Hierarchical structure of silicon chips, semiconductor package substrates and
printed wiring boards
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Figure 2 Printed Wiring Board materials
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Table 1 PWB and PKG substrate generations, respective materials and substrate structures

K £ 52 %3 %4
£ K 1955~ 1960~ 1975~ 1995~ 1993~ 1997~
SRARTEER FR-1 FR-4 FR-4 FR-4 FR-4, BT STg FR-4
1 fg Jx/—) IR¥Y SEEET A%, BT
B M K HIZ7AZ
7)) > MERARR FE (Gl ZE EWRT YT ZE EWVRTyT

ECARZE (L/S) (um) 250/250 200/200 200/200 100/100 30/30 15/15—10/10

B & AN PKG#AR

5 5 #X(2005~) ; BRI 7' > MECHRAR, 266 X (2010~) ; EX - St MEER
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Figure 4 L/S=5/5 pm Dry film formation
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. o , _ igure xample of thin post-encapsulation (pre-optimization
N, ?ﬂﬂiﬁgﬁ{%i&@?;?}%j{ &< I%”’ = 7%1‘4‘%1&?11»%6&1[3 Package size: 14 X14X0.51 mm, Chip size: 8XX8X0.12 mm
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Thickness of core substrate: 100 pym,
Thickness of encapsulation: 240 pm
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Figure 7 Package warpage analysis model
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Figure 8 Influence of substrate material property on package warpage

KIS, FHILBOPKGK I BT TEHIEM WO BN L7z FRZE 9 IRT . HILBOPKGK ) 133 kb o s
IR TARBEOBEEEZ RELSZ T 5, LaALars, aT7#EMERLY, BERRHORBEILILETH D I L2150
bo BIZIE, B9 IZHBWTIXI0 ppm/KFEE DS I Wl & 72 5 6

NS REBGES 2720, BBRREORZL: 2 a7 3 & HIEM 2 i G b THIERZOPKGK Y % 5 N2 )
7 =PRI L7z ARERI0B LR 2 ITRT, BHTER L FRRHRITREV—F 2R L, BIRREAVN S wa 74 &,
B IRAR I T Tl AL L 72 B 1M 2 A bR 2B Y A7 A No. 4 1%, #IEET#OPKGK Y Z2HIHI T & 720 BN —3GE 1172
O (el btt) 2R3 B baToE R (F6) LKL T, K 2 KIFIERTE TW5 2 L2050 5,

F 7z, BRHY 70 —iZon T, TRV S {, BEEEICENLEHIEM (No. 3, 4) # Hv7zE, FmnkEEosd %
WHTE, WY 7a—MW2m T 52 L2507,

Ny =R (um)

X9

Figure 9 Influence of encapsulation material property on package warpage
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Figure 10 Comparison of package warpage analysis and experimental results
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Table 2 Package evaluation result
MBS 2T L No. 1 No. 2 No. 3 No. 4
7 R sRARER (ppm/K) 9 3 3 3
s AR R E (ppm/K) 20 20 14 7
TR * (% 0.5 0.5 0.3 0.2
HiEH ﬂ;fy = a( 0;)
0.1 0.1 0.9 1.0
#&& 71 % (MPa)
. ERCT] 180 105 105 105
/\° iy —_) U
Y= IR (um) ik 85 135 | 120 75
gL AL 3 0/6 0/6 0/6 0/6
My 70— WL~
R EE) 8 L AL 2 1/6 4/6 0/6 0/6
o gL AL 6/6 6/6 0/6 0/6
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Printed Wiring Board Supporting Cloud Computing
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Cloud Computing became a familiar concept within our industory and personal use. And this gives us great convenience. The
systems on which Cloud Computing is based include a network, server and storage, for which more high-speed signals must
be used to send more data in a short time. The Printed Wiring Board fixes and connects LSIs and operates important functions
for high-speed operation. This paper introduces the situation of the Printed Wiring Board for high-speed signals and future
prospects.

The Multi Wiring Board (MWB®) is one of our products and suited for high-speed signals, because of its superior signal loss
and signal delay properties. As a specific example to achieve high-speed operation, this paper introduces “High-Speed Signal
MWB” and “Hybrid MWB?” for networks and servers and an “Optical Waveguide” development for speed exceeding 25 Gbps, for
which transmission by electrical signals is difficult.
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Nanotechnologies, major fields of which include Nanoprocess, Nanomaterials, Nanodevices, and Nanomeasurement, are
expected to become fundamental technologies for manufacturing in a wide range of industries. In this paper, Cu ink for Printed
Electronics is introduced as a typical Nanomaterial with which Hitachi Chemical is familiar. The scope also includes our efforts
to attain the international standard and cooperate with partners to overcome inconsistencies in advanced technologies. We,
Hitachi Chemical, will apply those advanced technologies to applications in the near future, expanding next generation ICT
(Information and Communication Technology) and other industries.
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Table 3 Dependence of the reactive conditions on the Cu layer structure
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Figure 2 Comparison of the manufacturing process between Ink-jet printing
and photolithography
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Since the establishment of our business a century ago, resin technology comprising various kinds of resin has been used
for many products. For products with high thermal conductivity and insulation, we have developed new epoxy resin with
higher order structures and higher thermal conductivity. Moreover, thanks to our new analytical technique, we have clarified
the thermally conductive property by revealing the interaction between the filler and resin, which has enabled us to design
advanced products. Furthermore, the development of new analytical techniques, such as the detection of a minute amounts
of accelerator in the thermosetting composite and analysis of the polymerization initiation mechanism of the UV curable resin
system have also supported new product design. Recently, we have been studying biomass resin technology, including lignin
resin for thermosetting materials, and silk fibroin for cosmetic applications. These resin technologies are expected to help
develop our new business, providing new resin materials and new analytical techniques for the new era in future.
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composite with high thermal conductivity
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Development Trend of Inorganic Materials and Our Developments
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Inorganic materials such as single crystals, ceramics and glass have been used as key products and devices in
semiconductor, automobile and life-science fields in recent years. Our GSO and LGSO single crystal products are used as
scintillators in PET medical imaging equipment, while our high-thermal conductive SiC ceramics and low thermal expansion
ceramics are used as structural materials in lithography equipment. Our vanadium-based low melting glass paste is expected
to have wide-ranging applications as a moisture-resistant sealing agent for electronic devices. Recent development trends in
inorganic materials and our developments are described.
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A century has elapsed since the first Ford T was produced in 1908. Since then, the strong economic growth of emerging
countries, especially the BRICs, has sparked a global explosion in automotive demand. In 2010, motor vehicle production
reached 74 million units and is expected to continue growing, with a production total forecast of 140 million vehicles by 2020
and 165 million by 2030.

Conversely, to deal with growing environmental issues such as declining energy resources, global warming and air pollution,
automotive makers have recently been focusing on improving existing gasoline engines by enhancing fuel efficiency and
reducing emissions-while developing commercially viable next-generation electric and fuel cell vehicles (HEV / EV).

In this report, we will present our latest technological developments to meet the requirements of these next-generation
vehicles in sectors of safety, comfort and environmental performance.
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Trends in Environmental and Energy-saving Technology for Automobiles and Corresponding Developments in Powder Metallurgy
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The motorization of society in China, India, Southeast Asia, and other emerging nations is driving a global increase in
demand for primary energy. In 2030, this demand is predicted to be 40% greater than at present, with 60% of petroleum
consumption predicted to be for automobiles. To decrease the environmental burden and minimize fossil fuel consumption,
automobile makers are accelerating the development of environmentally friendly and fuel-saving automobiles. In response,
more and more of our powder metallurgy products are supporting our customers’ development of environmentally friendly
automobiles. This report briefly reviews overall trends in the automobile industry and efforts by automobile makers to create
environmentally friendly automobiles, while in the second half outlines examples of Hitachi Chemical powder metallurgy
products that support these efforts.
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The Business Trend of In-Vitro Diagnostics: MAST and Seratestam.

=G 8 Takeshi Sawazaki
AF4ANELZI=ZY N BARIN-T

EMEICEAINTLIEEREMICIENENARSCEBRRIGEEN D D, fIEFEICRBRECTHHAINRELREN
HE<, BIZIFRET[Epg/mMLOBEX TAEAGETH D, BERFELEREBICAVLONDCEHEL, AEIENEMT
TURFAENTE, KEDY VITIVEEREDAIEEE TS, AT« AIVEEIZ Y MIT7 LILF—FEEPOCT (Point-of-Care
Testing) BF¥Z 2 DD E UTCEERERZR >THD, 7UILF—FETIEMAST(RA M L/ Y RZAFT LX), POCTEH(T
TSTRYLZTBICEHBHIEL TS, MASTIF200 pLOMBETIEEHD Y UILF—ZERFICEM TCE D RERERET
B, EITAYLIFRTE2L2IEEN S A V7w TESNEELERERET, 2450/\—I— RICAE/INS A—F X EDIER
HEREINTHED, FBEOBREZEIUN THRIENIRETH D, SEIFEEZEDQOL(Quality of Life) @_EDEN@ICIRTEDEZRIE
FEEIYFVIEHE, 20 FREOHBHDBFTZILAL, BN, FROIESTLERTEMEZRHT SEHEICK
DIcWEEZTULD,

Antigen-antibody and enzyme reactions are basic technologies used for in-vitro diagnostics. The antigen-antibody reaction
has high sensitivity and measurement specificity; for example, the concentration of pg/mL is expected as a detection limit.
The enzyme reaction technology enables rapid measurement based on a simple principle, which also means the design of
the instrument can be kept simple. Medical Business Unit of Hitachi Chemical is developing allergy and POCT (Point-of-Care
Testing) businesses as two cores. We are currently marketing MAST for the allergy business and Seratestam for the POCT
business respectively. MAST is an immunological diagnostic capable of measuring 33 allergens simultaneously with 200uL of
serum. Seratestam is a biochemical diagnostic capable of measuring 22 items with information on a two-dimensional bar code,
which records measurement parameters etc. A skilled laboratory technician is not needed to operate the Seratestam. The
current business of in-vitro diagnostics is aligned to the trend among patients for QOL (Quality of Life) improvement. The future
goal is to expand sales of current products and become a company that spreads diagnostic reagents, not only domestically, in
Europe and the America but worldwide within the next 20 years.
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Table 1 The Measurement Items of MAST
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No. B B %
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4 GOT/AST 253
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9 TG

10 T-CHO _—
11 HbATc ®-EX
12 HDL-C

13 LDL-C

14 CRE

15 BIL

16 BUN

17 UA EAQ, %%
18 TP

19 ALB

20 CRP

21 CA ,,
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Figure 3 The Components of Seratestam
(Left : Clinical Analyzer; Specialized Full-Automatic Analyzer
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Figure 4 The Measurement Principle for Seratestam
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