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Reticle (mask) 3 \/ Positive Resist
> -/ Negative Resist ‘Ci;-.\ (
S 7 Pattern Bcin{; ) Ty
2 = .. Repeated onto Wafer
Warfer (with Photoresist)
AZIZEAN : http://willson.cm.utexas.edu/Teaching/Main/index.php
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In me same way asa A phmomask [dcsrgn
photores st pattern photograph is developed, : drawing) is transcribed

the process of onto the photoresist in

development forms the similar way as a
protective film is not photoresist patterns of photograph is printed
etched, and the part the exposed design onto photographic
without photoresist is drawing. paper.
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n of an Inte 2d Formation of Integrate:

Circuits Wi
!megramd cirt cu ts cover By repeating these Process ng nclua ng

the wafer processed by processes, a variety of photoresist coating,
different types of circuits | exposure, development,
and then integrated and etching is carried
circuits are made. out and form wiring

Dicing a Wafer
The wafer is diced into Each piece of the diced

Photore: Part to be processed

A photosensitive resin,
photoresist is coated.

After the iffusing sgent

semiconductor area is
created by high-
temperature baking

which is made of
aluminum or copper.
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SD card MLF SOIC PBGA
s{-':é/‘»\:smﬁ' M
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CABGA
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OO oV (S )
fcCSP

MCM-PBGA Super FC BGA

CPGA

——
HP PBGA

Super FC SiP

TEPBGA

AtZl EX : http://amkorinstory.com/

H7|X 242 H i TAE H7|X| S/ ME0[2tD dAgLct 2ast Y= THAel Y
T(/0), W7IX| el 37|, H7|H, €4 §9d, 1g|1 FALL
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P S82% 7K, og =

PN
= =0l NEEN 7ty 22 Mesoz dEsHA Euch 24 H&8H o0 23E7|:
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T+ HR SAZ 7|2 (Substrate) A7t JASLICE Ij7(X| SFE FESE 7IE T StLie
Off 7|ZH(substrate)s ArEot=LILCt MSH2Z 2| ST s Sof Hids UE=
Y40 2| E=Y Y (Lead-frame)O| ASLICE JLHH2=z o] M N, H7|H 542 TF
Of AM XX = ttetet 7| ME0 HEELICE OE AL PCB & o S22 7
dE HidS 4240 WSS +EHLR AEFE Vias SOl #ots X222 AZATLICE
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7| oll= o2 7t AXH7F AFEELICH 2[EZ 2 Oo|Lt PCB 2F &2 7|EH0| AL, EMC
(epoxy mold compound), Die adhesive, Gold wire Off O|27|7}X| CtYst BF2| AX|E0|
AHEE LI,

A Bond finger ®|X| H|@ Epoxy vs DAF / Bond finger pitch Off [t wire length H]
ZX : http://amkorinstory.com/

Chip & 7|& o =0|3H LI9 ‘0f Z Al(epoxy) &
AHE S0, Chlp 2 20l S AUl epoxy 7t chip HZSZ 28 Z2{LIA ELCHL
Wire & 2Y5t= RO| chip O HE 7M1t epoxy 7t 2E£CtH XMHE 220| ¢t & =&
UASL|CE O FAl CHA HE &

SENO| DAF (die attach film)2 AF2THHCIH wire & AES| BHA &
2 UGt

AN WagUch oY Ut
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Fan-Out WLP

FC-CSP

Fan-In WLCSP

AZEIEAN http://www.semi.org/eu/sites/semi.org/ﬁIes/docs/S_YoIe_Nanium%ZOWorkshop.pdf
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Soff 7| YHOIM TN B HMESHs LAJLCH O FFL| TF|X[E WLP (Wafer
Level Package)2til £ELICt Pre-preg®t Core CHAO| == um 72| RDL, Passivation S22
71E2Q| Laminate 7| &S OiME = JUASLICE OF=2 I/0 i=7t 75t FME WatE7| ¢
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FOWLPS| HE2 7|EE AMESHA| 7| W0 |7I2HE 7I0ie = ASLICE FCCSPO| Hi
S Cu pillar 32 SHHZQ Z£2

-I I:It

11, RDL (Redistribution Layer) 3°8=
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2 chipat 7| AFO|Q| Interconnection= A2Fgt 4= QUEL|CE

o=iE T ME
71O Q7l0) O g2 FHE FEE 4 YSUCH JBS PN FHE UM (pre-preg,
Core)7} 7|0 2 =t HME 7|ChE £ QU&LICH

3-4) FOWLP 34
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2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
B APPLE/TSMC Revenues 432 733 1050 | 1325 | 1644
B FO-WLP Revenues 80 115 132 158 174 245 318 409 485 602 676

2016 E APHEE AIZCE FO-WLP A|E#Z 25
g A gteH HEZQ Fo-wlp 80| mE X& HT oy

Source: Yole Development, 2015
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e Re-Configure to
Wafer Thinning Wafer Dicing 300mm frame

(200 mm or 300 mm) (200 mm or 300 mm) (multi-Chip& Passive
devices)

Ball Drop & Build Up Build Up
Reflow (Metal 2 or more) (Metal 1)

Package :
Singulation Laser Marking Package Scan Pack and Ship
(to JEDEC Tray) (on JEDEC tray) (on JEDEC tray)

4. 7|22 /N4

T X sE8 AER
FO-WLP(a) POP(P)
WiP(Water- | Non-cspa) FO-PLP(b) SiP(S)
Level -
M
Semicondutor | Package) (M)
Package csp
(Chip Scale FC-BGA(c)
DLP(Die-Level TSV(T)
Package)
Package)
(B)
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5-1) Key word =&

s R RS ZE N2 3P T=
Die placement FOWLP
SIP
Molding
B o A
POP
passivation
MCP
Through via
5-2) M4 XY
f=
D/B | 27} AN 2uzs | O
£5
- H} H *
= (2FEXH OR (semlconcf:lctor) OR (HO1L*).IPC.) AND 1167 401
(packa* OR Ii7|* OR (¥ ADJ 37d) OR beol) AND (rdl
?EIE OR X4 OR wafer OR $0|I] OR mold* OR ZE OR 266 76
=< OR 3X|* OR via OR H|O} OR die OR L}0| OR emc
%E OR chip OR encapsulation OR (solder ADJ ball) OR (& 1211 327
O ADJ &) OR bump OR HI OR insula* OR H&* OR
o interconnect OR (/€] ADJ H4YE) OR §H* OR dielec*
WIPS = OR HZEf* OR passivy OR trace O: Eo]A OR
2889 1007
routing OR 2I%% OR spacer OR AH0|A OR contact
1?_Eh'll OR Z& OR 7i&) AND (fowlp OR fan-out OR (i AD)J
O}2) OR (fan ADJ out) OR wlp OR (%0|H ADJ #=& 135 73
ADJ I{7|X]) OR SIP OR (system-in-package) OR POP
%x-" OR (package-on-package) OR MCP OR (multi ADJ2 chip
ADJ package) OR TSV) 273 17
SHA| 5941 1996
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5-3) f2Ho|f MH

s 371
LOo|= e
o= U= == 0| = & = M
E5|ZHM 1167 266 1211 2889 135 273 5941
SEEGMA U HEH2HA Qe EF XL
1X} 0| =
827 197 924 1871 103 230 4152
of7|d 23 gl= E5 A<
2K 0| =
707 120 737 1521 94 186 3365
72250 X5l =2 £SO =&
3K} O|=

401 76 322 1007 73 117 1996

3% O ZHATK| SEHOE HE U M

=HAM Foj =A
1. 2E(mold)E X &SHX| Oa-E an-in wafer level package(=wafer level
Al

2. 2C [AXE ImtsiLL XHHH (redistribution layer)0| 2E& fIZ2

AaE & S E|X| 2 TR E SMUA0M Melg A

. PCB core %! prepreg £ AREst EHEZ 7|E L{O| embedding oF
Sl MZtSHs embedded package = ZACHAO|A |

A S SEE A wafer 7t Ot panel EIZ Bt=1 XY

OPLP(Fan-out panel level package) SA| & CHA0]

87 13 54 346 22 23 545
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Amkor Technology, Inc.

TESSERA INC

ADVANCED CHIP...

WA HI=ZA]...

SONY CORP

37"

MediaTek Inc.

or2ca|gaiel TsMcrt o 7| &0of2e|

AFM

e el 2d

H -

QIC}. ESH =L} IDM7|

rin

ro

STATS CHIPPAC LTD

Qualcomm Incorporated

SK HYNIX INC

Texas Instrument...

L40 =
o=
Invensas Corporation

£38 YEHez Q= AS o=l
HXtel sKoto|H A7t FaERA Eg
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o HEAY

A TR A B A

W IR YOIEIS, 8, 2%

8Lt OLO| A 8(F), 9, 3% = TSMC

= A3 EHIAERX F2|0F FAB|A

o

ZEAB|AFHIT2, 13, 4% AHITRIF A BIAL, 125, 9% SRR R
A S| AF T A

QW7 F AL 16,

Hag=2x|, Q3.
A B} Of| A0f| Z0j|O| Bt 2]

m3tLt OLO|AR(F)
CELES LA
T A3 AL 35, 11 7 JARTO|E|IS

TSMC, 47, 15%

T B

o= delsael

MaediaTek Inc, 23, 3%
Of ¥, 24, 3%
Invensas Corporation, 29, 4%

W TSMC

= AT AA

W STATS CHIPPACLTD

TSMC, 264, 34%

Texas Instrument

Incorporated, 36,

SK HYNIX INC, 43, 6%

STATS CHIPPAC LTD, 93, 12%

oAy

W SKHYNIX INC

™ Texas Instrument Incorporated

B Qualcomm Incorporated

W ASE

W Invensas Corporation

LIvE3

W MediaTek Inc.

SR deEdY

® NATIONALCENTER FOR ADVANCED
PACKAGING CO., LTD. (NCAP CHINA)

JIANGYIN CHANGDIAN
|ADVANCED PACKAGING €O
.

= NANTONG FUJITSU
MICROELECTRONICS CO., LTD.

[MEDIATEK INC

= TSMC

HUATIAN TECHNOLOGY (XI'AN) CO.,
LTD.

HURIF AL 14

[HUATIAN TECHNOLOGY (XI'AN)
€0., LT,

namonaL cenTen ron -~ CRAENRES Y
ADVANCED PACKAGING 01
LTD. (NCAP CHINA)
56, 3%

STATS CHIPPAC,LTD.

Tsmc, 28, 14%
W JIANGYIN CHANGDIAN ADVANCED
PACKAGING CO., LTD.

Y= HeEa

HITACHI CHEMICAL CO LTD, 3,

SONY CORP, 20, 3

[RENESAS TECHNOLOGY CORP,
4,6%

SUMITOMO BAKELITE CO LTD,

7%

ADVANCED CHIP
ENGINEERING TECHNOLOGY|
ING, 8, 12%

[RENESAS ELECTRONICS CORP,
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STATS ChipPAC
15/167662 2016.05.27 us HAIS
Pte. Ltd.
gio| myAl | Semiconductor Device and Method of Forming Supporting Layer Over Semiconductor Die in
Thin Fan-Out Wafer Level Chip Scale Package
A semiconductor device includes a semiconductor
die. An encapsulant is formed around the
semiconductor die. A build-up interconnect \1 4
structure is formed over a first surface of the | '\
semiconductor die and encapsulant. A first i w o [MB 0 VP A
supporting layer is formed over a second surface '
QoF of the semiconductor die as a supporting
substrate or silicon wafer disposed opposite the
build-up interconnect structure.
HE= A SX|= BN CiO|E Zetolthh ez W
A2 BN CHo] =20 FdErch MY 28 AHHEE fAx= BN CHo|2b
22 4 Ao 1 #HE S e M 1 XY 2 Y 28 d= g5 xS
HECHEO| BiX[El XX 72 E= H2|E HOoH2ZAM MOIHEE Cole] 2 #HE &
o HgEL;
1. A method of making a semiconductor device, comprising:
providing a first supporting layer with an opening in the first supporting
layer;disposing a semiconductor die within the opening of the first supporting layer;
tzgyd and depositing an encapsulant over the semiconductor die and first supporting layer.
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13/173327 2011.06.30 Intel Corporation us s=

82| B3 Bumpless build-up layer package warpage reduction
The present disclosure relates to
the field of  fabricating Tzroctn VO 100
microelectronic  packages and ”
the fabrication thereof wherein a L R e/ LB
microelectronic device may be - - K
formed within a bumpless build- 134
up layercoreless(BBUL-C) 54 e rr*"’*”}w L L"‘f”"r"’l”ﬂ “
microelectronic  package and e owom mw

QoF wherein a warpage control structure may be disposed on a back surface of the

microelectronic device. The warpage control structure may be a layered structure
comprising at least one layer of high coefficient of thermal expansion material,
including but not limited to a filled epoxy material, and at least one high elastic
modulus material layer, such as a metal layer.
= FMe= A7|ofM o032 ™A AXF ME2A BEY F A0Z|A (BBUL-C) Of
o2 HAt WIX| Lol HHE & YD 30iH Mol TE7} OO|A2 M BA|Q)
SO0l BXIZ & Qe oT[olA Oo|A2 M WI|X| A% MIES MESHs 2
ofgt TEITL 3OfH MO PEV £S ¥ BH A+ MR HOT sfLio B2
g 54 1xY & Art
1. Lh2S 228l oola3z ™A mi7|X] - gd #H, g 28N HOo: SiLe| =
HS 7H OrO|2 2 FXAF FA[ ;00|32 [A A =5 AFet 20y Mo 7=,
0710 2I0E MO F=7F 22 € d¥8s =230 =2 BHEE &% 55 £

HESTE | oict ; oq7|o1w wes Wb EY A 19 AS Eerek A4 efLt ofo|22 MK
A FEol Ooo|A3z FAF A 29 BN HO L StLio| REol REut HE)
Hast IHE 7k Y=L old 22 M 1 #HE EYSH= 0oz TR HX|
gd mHIF N 2 2 ; Weast Mz M 2 EHO|M package-on-package IHE

ES|™ BM |US 14/465325 55(9| 2532 M, A8 107 U, L& 16 HOICH 2| SoiE
97H=7t0ll 19 ¢S =R A2 2 HOf OHE S5 EC W2 AZEE tiHst Tt 2.t
7% SCQ2o| & Ko TESS 7K S30|ch EHO LTRSS M2 MM 25

ZIEH =4 D)t 2| EE2 R 2K (reflow temperature)(OlE =0, & &M 260 &) YA ZF0A HEZ
& 2EYE Foj2|A oro|az [A I7|X[e] Es daA7|sH 2™ E = UL

sas AR} salol 271 SRR
12/976903 2010.12.22 Intel Corporation us s=
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Bumpless build-up layer package warpage reduction

™

An apparatus includes a substrate

having a land side having a plurality

of contact pads and a die side

opposite the land side. The

apparatus includes a first die and a

second die wherein the first die and

second die are embedded within the

7
140 186 140

substrate such that the second die is

located between the first die and the land side of the substrate.
KA ME AO|S HIHHO| 20| ZE IJSof CHO| XS JhX| ME AfO|ZE 7t

Mo7|EE Zeettt gX[= A 1 ©olet M 2 Cro[7F ® 2 Cfo|7p Z|Eel A 1 CHo
o HE AO|= AO[O] K| =Qlot=F 7|E Lo &el X 1 Ctolek A 2 CHo|E

msict
1. Che2 Ee| BA : Cho| X GITHHO| Cho| Xt WS AO|SE K| 7T Y| WS A}
OlE =4o| WHS JAX|D WISct; T EY YHEO| M 1 AE|Z EUD TS I
A1 Thol; M1 RIS A welo] I0jM, A 1 Cojs H 1 HEiE MI W o e
sich; A 1 cholo] B EWIS JbE HIIH MZOIM A 1 B 8t £20M A 1 8[0 ;
A7) H 1 BI0IE JHE 47| M 1 =R 2fRlo] ¢ A3 AV A 1 HUS HE W
oM A 1 SR Btelg THIS M Aol B ; TN EY ShHO By EUD S02 7}
WA 2 ctol ; i7|0|A 47| & 1 Ctolet A7 M 2 Tho|7h 47| H| 2 CHO|7} 47| 7| E
A7) H 1 Choleh A7) WE Ao|S Abolof S4X| elstzE A7| J|TO|A el AeUEn, 1)
D O7|0|A 47| J|EO] 47| WE AO|EE wek 47| K| 2 LiARESl 7| H 1 Choloh 4
7| g4 EEO| A7 Y EE 7|0 X 1 Cto|7t 47| Ciao E& 9| sfLto] A
Moz MI|xoz WAL
olg 107, TOIg 487, WOIGZ4TL B o2 Hot 0| S3|2 oIgs) %L
E57t Z-EYUS Aoz 2Ot Lo, AU ES 8sdez o2 I7H0| S0 H2
NEEES FHRD Ut
Me ¥me|la YEY = (BBUL) 2HO| ALSED, HWH TE| & 17X HMES s
SHAl ot W E CHO|=E 2oty fEoh, A0 2fgh 7|E Aojo &€ = A+
(CTE) R8¢l de2 SO0|LAt Bhrt
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13/475674 2012.05.18 TSMC us HALS
HiHO| CHI
=382 B3 PACKAGING WITH INTERPOSER FRAME
The mechanisms of using an interposer
frame to package a semiconductor die = : = 0
[ [ i
enables fan-out structures and reduces ‘ A
form  factor  for  the  packaged it aol
/
8% semiconductor die. The mechanisms involve | 4 S8 527 5380 g3y Shbe 8507 Tl
45— T —
i i R\
using a molding compound to attach the | S \’\\M}’@\'}\\\’ b
i i i sib P )
semiconductor die to the interposer frame 4/ ) N LA
| |
and forming a redistribution layer on one “
or both sides of the semiconductor die.
1. Lhas Zedtes gt mf7|X] AHZEXN o] ANAM, AHEXN Zd2 =
T Y @5 Zohh; AHEXN 2 Lo ZHEHo|AMel BiX[El =N CHO| ;
B S N
WEETE  olgmm maQa vea cro] Aol 29 st ; Q2 M B0 UAO{ A, Hid
T2 UHZEXN =gl Bt=N CHole =Y HOjM FX|[eb HZAEIL
= S%= TSMC M =/t A2z 371=9| AU SHE EFdte A2l 2
T 040|320 elg= 42422, W7|X| OO X E3Y 715980 ==
ESX 2M
SOIH =8 oz musict E3TMC = TPIHO| O3 5315 %ol KT A0 Fo Y
oloz WIS MUz ST 3420 HRslD U0 S 2N =00l o
HES = IESHA E[RACH
EMM Y(conductive column)E = QHEZXN =S Zdst= 7K 3
=0 et Ego|tt. =Ed €2 S HS =ziFe E  Z2|(Thermal
J|E&H 2 . N N N
=5 24 management)Zt Z7tsSSiX|=0, E8ot EXE FIA2ZN HE7|s2 Y
AZE = s FHo| dYES dE 7|&0 25t 2 S5 E dHES=z M
YotRALt.
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