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Thin 0.6H FLGA Series (Fujitsu)

Chip thickness140 u
Bonding Roop height 80 ¢ Package Hights0.5 mm

14 x14mm x 0.5mm, chip 8.5mm,
368pin TBGA
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Chip Stack Packages

3 stack CSP, Chip140u,
1.4mmH
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4 stack CSP by Sharp, Chip 100 u
1.4mmH

Fujitsu

FC CBGA for 450MHz CPU (Fujitsu)

Chip: 0.18 4 Rule, Cu Wiring 6 Layer, 15mm sq. , 223 u Pitch
4032 Sn-Ag Bumps, 550 1 Thick

Package: LTCC 18 Layers, 37mm sq., Solder 1206 Bumps,
1mm Pitch, 606 Signals, AIC Heat Spreader, 6 =10°C/ W
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18Layer Ceramic Interposer (Fujitsu)
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Flip Chip BGA (NEC)

312

Heat Spreader  © P Chip LS!
Stiffner / j Underfil

0000 U 0O @ O
: /
B-up 6 Layer Substrate Ball Bumps

45x45x2.4Hmm, 1898 Bumps, Pitch 1mm,
FC17.5x17.5mm, 6880 Pins, 0.13 ¢ CMOS, Al 8 Layer
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Tape Stacked BGA Package (NEC)

High Density, High Speed-No Through Hall
- Stripline Wiring- 12 (Bup) Layers=>4 Layers

=

*L/S=20/20 i -Via/Land=40/60 u -FC Pad 2500+Pad Pitch 240 u
+BGA Bump 1296, -Bump Pitch Tmm-Size 37.5mmD]

Tape Stacked BGA Package (NEC)

BGAS L FilgB A - A

Cross Section
Tape Stacking Process Pad Pitch 240 ¢t
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Muilti Layer Tape BGA Package (Toppan)

High Frequency Interposer

Signal Line Thickness
5 -10um

Insulator Thick Total Thickness
nsuiator ThickneSs under 200um

200 - 30um

Vi Hole ¢
30-30um ¢

Solder Ball
-Polyimide 4 layer -Real to real process +1/0=2000-Cu via

* 150 u Pad pitch-L/S=20/20 ¢ -Microstrip wiring structure

WLP with Resin Core Post Bump

(Fujikura)

Cu Solder Bump

Redistribution

20u \

Overcoat

Resin Core
Pl 30

First
1 | ™ Resin
Metal Pad e Passivatign 10#
Chip

0.5mm Pitch, Chip Size 5-6mm, 1/0 20-30

SR A T N R R R

147




Wafer Level Package for Substrate House (NEC)

Eliminate redistribution process and one

- B it selrchomee| labing- 18 compiste, WPy o1

Nega
Solder Ball Bond Coat  Cu-Ni-Au gggts?tive
Resin DFR
< L 4
7T '
Chip  Si02—PI §§3§n§'é°t°
RCC

Subtractive WLP-NEC

Interposerless Package (Sanyo)
ISB (integrated System in Board)

Chip Resin

Subst Sokder Cu Foil 35

rate Bump
Low cost, heat dissipation, hybrid How to make?
IC like process -
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System Block Module

R N ¥ S

lhiden-Toshiba System Block Module utilizing SSLP

Glass Epoxy Substrate 4@z Crrp 504 with Au Burps 1L/1S=25 CuFilm 9 &
| aser Via 60y . Prass Stack ng at 180¢. Tatal 0 73mr (wio Solder Bump)

SBM PTP substrate (X ray image)
(NAND Flash Memory)

DENDA
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SD Memory Card (Matsushita)

Secure Digital—Matsushita, Toshiba,Sundisk,
300 others

SBBFC

Stamp Size

Flash Memory
256byte Card 32x24mm, 2.1mm

thick, Chip 12x17mm

80 1 Chipx8
+— ACF Sheet

Reverse Bumping (Toshiba Chem)

Anisotropic
Tenplate Wet Etching
on Si Wafer

(100)
Semiadditive,
Wiring,Cu
Roughing

Sputter and
Au-Cu Plating

Reverse Bump

L/S=15/15
4 possible Preplague
Resin
- m ﬁ

Bump
Height
50 u
Pitch
120

.

Si Remove Cross Section
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Reverse Bump Connection
(Toshiba-Toshiba Chemical)
Resin Core Reverse Bump for CSP Package

Chip with Wire
Bond Pad

Al Pad

Cu Reverse
Bump \

75

Substrate

Chip Attach with NCP

(CSP Interposer)

DENDA

USRS il : : DR

Thick Film Reverse Bump

Bumps for flip chip attach formed on the substrate
with square bit—BOSS

DTCT-Weisti—B2IT Extension

Ag Paste
Thick Film
Bump

70u &
Height 20 1
Pitch150 1
1/8=90/60

ACP
Adhesion

Substrate

(or CSP Interposer)
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CTE Controlled IVH Core Built up
Substrate for CPU Packages (Shinko)

B stage epoxy Polyamide film
50 ,GQ'E=1 3 9 7 ,CTE=2

e

R NS e Cu

g plating

Solder
CTE Control (Total CTE=8ppm)

3-5-3 layer PGA Al
IVH pitch 260 1 All IVH Core Improves

BU-via pitch120 i HF performance

Stacked IVH Core Built up Substrate -
Super HDBU Packages (Kyocera)

Preplague
/' APPE Resin
gusi;g-up - Laser-paste
: filling via
IVH pitch 250 u

BU via pitch 155

*{VH Core Improves HF performance
~Circuits made with tape transfer
*L/S=30/30 u
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Resin Core Solder Bump (Sekisui)

«Bridged Polymer Core Bump
*Inner Stress 25%

*Board Reliability :x2 Cycles
« Standoff Hold

‘ Polymer

Moduias :4,700Mpa
(Soider:31,700Mpa)

CTE:50(Solder: 24,
FR4:14)

Polymer— (750 11 )-Cu
(5 1 )-Eutectic Solder
(20u)

Flip Chip Tape (Sekisui)

o EReEF—-7
1O O

B+ TSRFYIBTF

{0.3-3z570) (50-100=250)
DEEE *Au Plated Plastic Ball in Film
«2 @ Tape Adhesion Keeps

"”7 Electrical Connection
i -No Underfill
i\l -Al Pad Chip Applicanble
b o, BFTERALL
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Wafer Level Underfill (Nitto)

Back grinding
Wafer Dicing

Underfill Sheet
Attach

Flipchip with
Underfill

Flipchip
Bonding
250°C, 60sec
with Pressure

Au riud bump Cnderfill o ( 55y

e

Sheet:Polycarbodiimide 20 ¢, Sheif Life 3Months in RT

Short Curing ACP (Fujitsu-Threebond)

SAA (Snap Attachment Adhesive)
Self Heat Generation Cure Accerarator

100 100sec 195°C Heating Micro
Capsule
Cure 20g/Bump Pgr}iq}e
Time
(sec) go | 30sec
Resin
3sec 5-10u4 @
o [
Conven- Conven-
tional A tional B SAA
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Component Temperature

EBGA CSP EBGA CsP

Low Temp Pb
free Solder Bump
for Large BGA

Sn-57Bi (Eutectic)
138°C, EBGA 45
mm[l, Fujitsu

Sn-Ag-Cu Paste, 220°C

200°Cmax at BGA

Reliability better than Pb-Sn Eutectic

BB i s e gt i RO ER Ares

. DENDA”

Thin Wafer Dicing

Stealth Laser Dicing (Hamamatsu)

+ Silicon Structure
Change in Wafer
=Breaking

*Dry Process

-High Speed(30cm/s)

- Cut Width less
than1 u

*No Chipping

e BENDA,
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Stealth Laser Dicing (Hamamatsu)

’w

——
Hum

Saw Dicing Stealth Dicing

Dicing before Grinding Brake and Expansion

-Solder Bump Collapse with Weight
and Heat

*Chip Touches to Substrate=
Start Heating= Solder Melt=
Chip Pull up =Spacing djust=
Cool down

+Chip SizetmmO~25mmQ
-Substrate Size <100mm
*Accuracy 2 i

‘Weight 5~20Kg

*Temp. max600°C

-02 Conc.100ppmELTF
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2n Generation All Layer IVH Built up
Substrate

Design Flexibility, iigh Density, Thin, Light

Proto Vias Cu Wiring

Film12u

ALIVIL, ALIVH-CALIVH FB B2IT Fine

Core L/S=45/45 Core L/S=30/30 i
BU L/S=25/25 u BU L/S=20/20 i
Matsushita, Victor, CMK Toshiba, DTCT

[ ——

LR RPN TR R TR R 2 T

T T TDENDA

G et el i Ry <SR

Super Integrated Moduie —SIM
(Matsushita)

Includes Semiconductor Chips -Extension of ALIVH

Semiconductors

Components

Composite inner Vi Wirin
Substrate nner vias 9
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