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Open Innovative Activity of Total Solution for Semiconductor Packaging
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Since the 21 century began, the mainstream of the supply chain of the semiconductor package industry has changed from
vertical integration to a horizontal specialization model. The twilight of Moore’s law, which has been a driver of the electronics
industry for the past half century, is becoming apparent and the barrier of 5 nm coming in several years is convincing. Recently,
packaging technology is strongly expected lead the continued progress of the system performance of electronic devices. In this
situation, the strategy of the packaging material business of Hitachi Chemical is dynamically changing. This article describes
open innovation through co-creation with other companies and organizations, based on Hitachi Chemical’'s open laboratory,
founded with a state-of-the-art full assembly line in 2014 at the former Tsukuba Research Laboratory (currently the Core
Technology Center). It also describes the creation and proposal of a total solution of a brand new semiconductor package,
unifying material, equipment and process.

|

1980~20004E D8R DY T 54 F 2 — Y OR\EAER 1 IR ENT WS, RIOAHNIRENTW S X 9 IZIDM (Integrated
Device Manufacturer) & H-EN 5 KT O PEARK A — 712 X 2 MEHERSBIBTH - 720 20Dy, 21ALICA S EROKE
Ml [Branding & Marketing| #*5 [Foundry)] &/RENTWVBEEREMEIC X A AREDEASKE S HE L TE 2, PEL
NSRBIy =DV TRIANTOET

ZHOEROFRLIDMTH - 72 b 0%, ZhZh _I I I I l I

Foundry & OSAT (Outsource Assembly and Test) Assembly & Test
EIFIEN D LFEITED -T2 ZLTEHIZHEETIE
FHLWEX & LT, Foundry\ K T-DTSMC (Taiwan
Semiconductor Manufacturing Co., Ltd.) 2338k~ = Design &
NEFEZZT TR, HHBEOPERY 2 N E v e

Procurement & Logistics |: J

+ Philips -~ IBM |—{Motorolaf-— NEC - Siemens

S = SHLAN TR ST B LIk 7o o

Ry r =T Y IR R BE T ) ERITEICINS I conductor

505, VBN Y r— VRGN RIEEEORKRITR ’ Passives o B B B |
FRATH FHEA AT A LIENA A, £ HITEk Camponers

Apple Inc. ® X ) I[N OB, TitdpE, Wt CHEE R

EITO W) EREATHEELRENREL, JEA

NRyr—=ID =NV ) a—a VREZFEILT 1 1980-2000fF D BHEGEDY TS5 F—>
vy ( 72012 gi’ g*ﬁ%ﬁ&@g/\@%ﬁgfjﬁﬂmﬁ\%‘ (HHE8 : Prismark Partners LLC, ELECTRONICS SUPPLY CHAIN REPORTER Q3 2016)
PiL T XTI, Figure 1 Supply chain of semiconductor products in 1980-2000

6 At T 7 = H VLR — b No.59(2016-128)



I[ 2] smmrcor—snmemos<ms

HEEARYT 2 NDOBEFELNVTOT 7 ) Ay — ) — Nanometer
FOZEAE 212 F X 5TV S, 20096 ML 1:)2 DRAN
S MAMEDOHEAL T L T2 2 LA S RT oo™ el
Wb, E5121F, 2017425010 nm 7 2+ AT 80 N . MPU
DEELR, TnmTORERWS T F 7 ¥ AEh 70 ;\\4 — — Trend 90 t0 32 nm
TBY, HEHCMOSOEEE EbHNTEX5nm 60 s :3’ """" Trend 32 nm to horizen
AL EHERISES TR E VI RIS 50 =g
Bo TOE A, 3IGHLEROMBALE S e FoETE
IR TETHEY, AT TIREMLLE 80 b’“‘;’:n ________ ¥
$5TVh, NAND7 9 v ¥ 2T, AE) &L 20 = i
D 3 KTALHMHFAL S 22 ETAEYIE - K Sl
TEERE v b HAERK & SRR oW 7 A5 F 72 g g '8 g 5 8 g £ gy
$ 75D 5N ) BHEVTH D, —Ji, DRAMT Y e, mEmosssooesroms
33 Koefbidd7e < &b BURIASIFEE M (TSV (HHE : http://www.semi.org/jp/node/18331)
Through Silicon Via) # HHWw/zFv 7« b» - Fv Figure 2 Volume production technology node transitions

TRF T by KRG &) B (3DFER)
ZEoTwa720, mERML, mEfl, EMHEED

HER S T2 b OO E v b HATO LI R 7 Application: high end logic splits for wafer yield

RiIZH %, 100% e

Yy 7 REEARIC BV TIE16 14 nm—10 nm a0 \% W
e TamE WA F s O — ) — KIS ; '\
A NEBEVRTLILEMTTHEINTED 2 60% \\ﬁm
(BE3), ML LTyardry—K-—F—%H BN \““‘Nm
VW 2z2SDIEEN & B 84 S = VAR S I Sk - "
VC%T\/\Z)O 200/ ,_'1' \‘

=
0% : L

IO LI, BLEPISDR ) REAE N O - -"‘“‘“
VAFANT F =V ADHEALE K ZAFT T A Karea r—
77 /HT= /\_ ]‘@{ﬁ?%ﬂ“[ﬁﬁﬁ{b: B U ﬁiﬂjf g 7 Source: Dr. Charles Chen, MTK, cited with permission
thy, W r—I v FEMBZEO—EHEH> T Z
LIS, TSVZ v 723D92%, 25D 5 3% SPAIWAN  2.5D/3DIC Technology Forum SSE®EL. S sem:
BHESNTE0 515, S22~ 34, TSV X3 F7/AY—/—K(E$EN10~N28ix, 10 nm» 528 nmDF¥ /AL —/—R)
ML A MEEE e hET R &, ST & T NNEROBIFR
BT TS DNBOME LRI T L7280, NS (4 & : SEMICON TAIWAN2016, SiP Global Summit 2016-2.5D/3D IC Packaging

with Optical Technology Forum T DMike Malk DERHRFRERIH» 5)
Figure 3 Relationship between technology node and wafer yield

WAEERE N Y r — T OEEMLESR, BLRRE VW
ROBRURERBEREREDPS, 772 - TT b -
Ny r—=UEHEHREDO TV S,

" TP TR =

TV TR RNy =YY, Fy 70 RE REBICERSE TR SNy =V oRKTH Y, WIS
% DILEED L DIAFAET S PoP (Package on Package) DR ks A8y r — VA~ADBEAKEO by 7%y r — T L DR D720
WCHMERREEZ LEE T2 00 H 5, EARWIZIZT7 7> - 7Y MNIOREM (RDL) % 84T v 7 FI2/E Y EiF 5% (RDL
S 2 b)), HRHEBD FIEERT Y 72 ERT A2 RDL7 7 — A MO 2 IG5 55, £512, RDLT A 0Lk
WBWTIE, 724 ATy TET2A R FIUrD2250 605700, it3fit2s(FE1)o RDLTAL Tz A A -
Ty LR, F v ) T ISR S N EEMSETT v T2 Rl THEE L 72&ISE— )V F2ITv, =)V P OIS TF »
TOuTE BN ST BICHERBEEERTLL5DT, RDLIA N 724 A - ¥y TiE, FxUT7HECERSN:
BEMETTF vy 7272774 7 CTHEHELZBRICE—= NV FE2TV, KICF ) 7RBERSEHANL, EHL2T7 274 7

A bR T 7 =H VLK — b No.59(2016-128) 7



CHEHEZERT 5D THS, RDL7 7 — A b L, ®1 Ty TUL Nyr—IOIENE
SRR 2 B L (SRERBORER L) T3y TH A X Table 1 Method classification of fan-out package

LY K&, 20 RIHEEKRF Y TET) T - F v THR R

L, 20BE—L FHET250THD, SNHE 84 VT RDL77=2b | 72AR - 57> 5 ALAIL
RI24 Y F DT 2NFA XTI SO T 72T I bz P %

NLR) - Xy r—T(FO-WLP), X bk Z7300~700 mm RDLS X I

EOMBMOT +—< v VTHERENLZLON 77T b - JIAR 4 L

XA - LRV - 28y o — U (FO-PLP) & —fZICIH-EN T
bo INOLDOHTIFITHL, W3y r— Y Ok, ZREE
P, BGEEDAL V7 FRPMNAMAFT A2 HE R DD, SFTEFLT 0 —FPRE, #HHIhTWE,

TrY TR Ny —VOTHERERTH DY, MEELTEEy ) 7H, IWKEEN, RDLMGHEM, BRI 7 +
FLYZAL, BHIEMRERRICHSNTEY, EEE L TR EHOBTHE, 74 VAMBHOS I A—%, 7
MTHONY 2754 05, FA44%, Fv 7HEE, BOHMEIM THO®ZL - BUEHE, a7 Ly ¥ a v E— IV AR LD
BLHOWOLNE, YHTEINAOMBOLL Z2RNETA Y Fy T LTHBY, F—7r 3K (RM4E)TRINLDEENELL %
WA TVWD, N r—Y oy )a—arykryTiRA—7>Y - IRBEREZHHL, SR EEIREOW 25T,
FO-WLPDF Z b - ¥ =27 Va2 47 (RI15), BEND F—F V) 22— 3 VIREGER &M E B~ 7 4 — F
Ny 7D TETHD,

Concept of “Open Laboratory”

— Early realization

Open
Laboratory

of new package

- Proposal for
novel solution

5 F—=T> -« IRTIEEL ZFO-WLPD

Customers| aterial suppliers TAME=TL
Figure 5 FO-WLP test vehicle made at
- joint development work in our laboratory Open Laboratory

- Available to use latest packaging equipmant

Hitachi Chemical’s “Open Laboratory”
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