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BG : Back Grinding

BGA : Ball Grid Array Package

COC : Chip on Chip

CSP : Chip Size Package/Chip Scale Package

FC : Flip Chip

ITRS : International Technology Roadmap for Semiconductors
KGD : Known Good Die

MMC : Multi Media Card

SEAJ : Semiconductor Equipment Association of Japan
SiP : System in a Package

SSD : Solid State Drive

TSV : Through Silicon Via

WB : Wire Bonding
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More Moore vs. More Than Moore TR

More Moore: Miniaturization

Baseline CMOS: CPU, Memory, Logic

More than Moore: Diversification

130nm
90nm
65nm
45nm
32nm

22nm
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Sensors . )

Interacting with people
and environment

Non-digital content
System-in-package

Information
Processing
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2005 edition

Digital content
System-on-chip
(SoC)
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3D Stacked Memory Chip Developme

UCo-development of large memory capacity, high-speed data
transfer and low power 3D stacked memory chip is ongoing by
Elpida, OKI and NEC Electronics and is supported by the New Energy
and Industrial Technology Development Organization (NEDO).

Stacked DRAM FTI w/ Cu Wiring Molded Resin

With TSV

TSV Interconnection
Material: Poly-Si
Pitch: 50 pm
Bump count: 1560

RAM Core
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Advanced Package Development

UExpanding is market needs which can hardly be met by SoC
technology but SiP technology, such as the integration with larger size
memory, embedded analog, and integration with a high voltage device.
NEC Electronics will keep developing the advanced SiP technologies.

A\ : :
2015 New generation SIP
5 Dimension : ~ mm ~um
O /O count : 10%/cm? | 104~10°
T |2010 0, ~Jg
.......................................... : ('OQ
.;g)
x < “ I
~JLSI embedded | EEEESEE | “ffr level 2D
— N §f. Chip Stack w/TS !’_t(?rc 4 0\0 g-\es
Slea=— —aoic TeC‘(‘“
SMAFT] ne
n up L
............................... hiptack SiP g =— BIUS
“Transfer mold +
1pc Lid Heat Spreader >
2pcs Lid FCBGA
P Cost vs. Performance

U NEC Electronics Confidential

Courtesy of NEC Electronics 13




STRI

d Sig@ETWE (TSV : Through Silicon Via) #fff (1)
3DF v TRBICLDIABE - STESPRIi+

€T 3D Silicon Multi Stack SiPZ70O1 X SNV T DBYEIHEIC LD

Pressure

v ¢ @

o MLHIENHA Au Bump <
0 BimiER
8

EJ R +TEEEEEROTLE

9 chip Stack

Silicon Multi Stack SiPAER #3224 S'Ilcon Multi Stack SIPEEEIBTEERRE]  «pgHcp

©2008. Renesas Technology Corp., All rights reserved. Everywhere you imagine. REN ESAS

Courtesy of Renesas STRJ WS: March 6, 2009, WG7 A&P 14




=R STRI

3. SiPFRIFxflIOVEhR)

STRJ WS: March 6, 2009, WG7 A&P 15



SIPISEOSBH#IL —

SEEEE E W s R
(sheleqelelelelelelefelelelslele)

FEEE
QFP Type Wire Bonding Type Flip Chip Type
@1 | t— | ==
VVwwwwwwv VVWVVwVwvVwv
W QFP Type Wire Bonding Wire Bonding +
_ | FvI-ER Die Stacked Type Flip Chip (WLCSP) Type
R 43— 9k O S=ssssn Q
N O st O
1 O e
& O  eeiie O
Stacked SOP
Fy7 - &5 ﬁf%x Lo =
AA—axok .
Wire Bonding + Through Silicon Via Type
Flip Chip (WLCSP) Type
Wﬁ*ﬁiﬁ IUUUUUULIJUUUULIJL-ﬁ

Chip Embedded + 3D Chip Embedded type
Package on Surface Type

STRJ WS: March 6, 2009, WG7 A&P

16



3;R5TiS#ESIPO)IRER —

AT v LA
+4 0 - -
MR Lo EAN AB T WB it
ST H 1 B A KA Bl WL T i
ERY ﬁﬂ:ﬁ'i& Ev o7 T8 QYT AN

BIL—T 74V
/—\ ~_~ /—\Q
FCHfiT

AR BRE T R
IR AT B E R
16 Y EAR T 7 H—D LT

STRJ WS: March 6, 2009, WG7 A&P 17



17277 5314 A3l

STRI

1§ H 20084F 20104 20124F 20144F 20164F 20184F
/NI TNES
— 8RS (4 m) 70 70 60 60 50 50
/NI TNES
SERISD (4 m) 30 25 20 15 15 10
FRERESE T—7 T—7 T—7 T—7 T—7 T—7
HSRX HSR HSX HSR HSRX
F—FLR | =R | F—FLR | F—FLR | F—FLR
aE Ak HZENE | EXERE | EXZRE | EERE | EERE | EERE
AERRGT | GREBRT | JAERRSGT | RERRFT | SBEBRT
[T (F (F (F (F
[(RRE)] -RFLARYY—D (ZEEHEIREROKREIZLS58ER L)

- K)x—/\(300¢ . 4500 ) TOH—1% . IR PAEIE

- RIFBLBTOEEFYTDNIR) Y  FA =L R1E

STRJ WS: March 6, 2009, WG7 A&P 18



2x—I\NF A A7 TR

STRI

STRJ WS: March 6, 2009, WG7

I H 20084 20104 20124 20144 20164 20184
AT Bk Fo—k | IL—K JL—K | JL—FK | TJL—FK | TFL—F
PRI v v il N el il i
FSATYF | FIAIVF | FIAIYF | FIAIVYF
BINEALTS
> 50 40 40 40 40 40
JL—F (um)
INEATS
1> 20 15 15 10 10 5
L—%— (um)
BATT—T PO PO PO PO
(T—TEH) PO PO - oy K o fE
ERR | E9R F—FLR | T=FLR
[ERRE] -

A&P 19



nexksFToo 7l 00O

20084F | 20104 | 20124 | 2014%F | 20164 | 20184
-2 NAVIN = »
40 35 35 35 30 30
B3 (um)
-2 NYASIN =t »
60 55 50 50 45 45
25|F8 (um)
RRIAVE 10 10 10 10 10 10
(mm)
&BL—TES 55 50 45 40 40 40
(um)
= lx
RNV VEE 18 15 15 15 125 12.5
(um)

[ERRE] - =S¥FEEGLE BT - SR E D AV H s i

- B AR B KU B AR S IS FrE S
" '74’?5)’??.11@’}‘733“_: .IJ:EW

STRJ WS: March 6, 2009, WG7 A&P 20



Ny 2F 2R AT AT

STRI

HE JSYRELE | 20084F | 20104F | 20124F | 20144F | 20164 | 20184F
BN SYREYF NJyz7z3)L 40 40 35 35 35 30
(4m) IY77LA 150 | 150 | 130 | 130 | 130 | 110
BINFuTE RIYTTS)L 130 | 100 | 80 60 50 50
(gm) IY77LA 200 | 200 | 150 | 150 | 150 | 100
BN T ~Y2z3)L 20 20 17 17 17 15
(4m) IYZ7LA 90 90 80 80 80 70
BINIUTEX ~YIx3I)L 10 10 9 9 9 8
(4m) TYF7LA 75 75 65 65 65 55
[ERE] -ESREMNMNMIATER—ILRZRL
FHEYFRIGIEIAR M S —D E AR

STRJ WS: March 6, 2009, WG7 A&P 21



LS = E300)

- E—IILFAEDERZ(ZLDTAVRNDIETR

158 INYREE 20084E | 20104 | 20124 | 20144 | 20164 | 20184
EnE R 32 ~ 3.4~ 3.6~ 3.8~ 4.0~ 5.0~
B LM (W/m-K) 3.4 3.6 3.8 4.0 5.0 6.0
R E"E?ﬁﬁ 6.0 5.0 5.0 5.0 45 45
(ppm/°C)
AHSREFEBE | 150 ~ 150~ 150~ 150~ 150~ 150~
(°c) 200 200 200 200 200 250
.| wmKRFyYETA« 75 X 100%30 | 100 X 100 X 200 X 200 X
B AL i HAL4X (mm) 240 0 300 300 300 300
w/INE—ILEER 0.3 0.3 0.2 0.2 0.2 0.15
(mm)
=@\ 8 — 1 — — . > X
[GERE] ‘EREME. BRELICLIEFTESE -RAFLX1E

STRJ WS: March 6, 2009, WG7 A&P

22



TSV (Through Silicon Via) #%fif L
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Table AP7 Key Technical Parameters for Stacked Architectures Using TSV

Year of Production 2008 2010 2012 2014 2016 2018
Numbers of stacked die using TSV 6 >9 >9 >9 >9 >9
Minimum TSV pitch (um) 8 5 3.8 3.4 3.1 2.8
TSV maximum aspect ratio* (L/D) 10 10 10 10 10 10
TSV exit diameter (um) (D) 4 2.5 1.9 1.7 1.5 1.4
;iSr:i/mvlie:n Ie:)?:cI:yer thickness (L) for 20 15 10 10 8 8

* This applies for small diameter vias. The larger diameter vias will have a amaller aspect ratio.
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Low cost/Hand-heldB:&OMCP / SiP IRl
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