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Z— Classification of Chip Scale Packages
Category Type Companies
Flex Interposer TAB Tessera, NEC, SONY, etc.
Wire Bond TI-Japan, Sharp, Toshiba, Amkor/
Anam, etc.
Rigid Interposer | Flip Chip / Wire Bond | Motorola, Matsushita, SONY, etc.
LeadFrame Wire Bond Fujitsu, LG, Hitachi, etc.
Wafer-Level Redistribution / FCT, Sandia Lab., Fujitsu, etc.
Stress Buffer
Substrate Shellcase, Tessera, etc.
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DRAM Package/Test

Current process Wafer level process

Wafer Probe Ultra CSP™ Fabrication
Laser Repair In-Situ WL burn-in
Dice Wafer Laser Repair

Package Individual ICs
Socket/Burn-in (pkg level)

‘WL Functional Test

Dicing
Functional Test (pkg level) WL pick at SIMM Ass'y
Load into T&R

Build SIMM

Source: FCT
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AB T Process of DRAM Package and Test for Current Process
and FCT ’s Ultra CSP.

Stress Absorbing CSP Device on FR-4 Base Structure

Silicon Silicon Die
EXPanSIO“/VE (CTE 3 ppm / °C)
I

Campliant Lea {7

iant Polymer/ Elastomer
o s ad Aot
Solder Balls —7_____p'

5 Printed Wiring Board
PWB ]

Tessera

AfE= Stress Absorbing CSP Device on FR-4 Base Structure

for Tessera’s, LBGA
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Electrical R, L,

C Requirement

*R=

Comparison the Thermal

Resistance Between QFP and

of Rambus CSP
DRDRAM Cooling Condition Thermal Resistance (C/W)
RSL pins: QFP CSP | Difference
Ri Max 15W 0 m/sec 40 35 5
Min 4 W 5 m/sec with HeatSink 11.8 4.2 7.6
Li Max 4.0 nH Source: Tessera
Ci Max 2.4 pF
Min 2.0 pF
Delta Ci Max 0.06 pF
L12 Max 0.2 nH 3,000
C12 Max 0.1 pF
CMOS pins: 2,500
Li Max 8.0 nH
Ci Max 2.1 pF £ 2000
Min 1.7 pF kS
GND pins: g 1500
Li n/a :

.. . 1,000
Note: Combination of the device

1O circuitry and package
capacitance
Source: Rambus
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Source: Techsearch International, Inc.
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Projection for Worldwide CSP Shipments

DRD{I:MChips
Undeilfs™ - amessenmisse g, L

0.8 mm Pitch
BGA Solder Balls

Cost Bumps

1-Metal Layer
Low cost Sub.

| Source : ERSO/ITRI |

ABTA Cross Section of ERSO/ITRI’s FC-CSP
Package

SIoL Srere

Source: CTS

ABM Cross Section of CTS’s SIM BGA Package
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ZFPY  CSP Assembly Reliability

Package Cycling Total Fails/ /0 ” e J—
Type Condition Cycles Samples Uy ¢ s P o B OER
LOC-USON -65°C, 30min. 500 0/40 26 (Exposure) *> ATuBGA -
(Fujitsu) to150°C, 30min. ELAT [ 0 B s 1
N x 2N b
LOC (BLP) 230°C 85°C ~1200 N/A 20 = B EHRENERE
LGSemicon RSB ER » T HAEF &
TOSP -55°C to 125°C, 800 0/4 28 - .
Shock, 5min. dwells | 900 2/4 28 ¢ B B A I
-55°C to 125°C 900 0/25 . 1
> NSRS
Shock, Smin. dwells | 1000 2125 (HeatSink) » HHECRGICIR
LOC -50°C to 150°C, PR BENEARA - 403 — P
Hitachi Cable 30min., 10min. >1000 No Crack 44 —
between 2N
MBGA -65°C to 150°C 750 0/78 46
(Tessera) 1000 4/78 _ —
Intel Test Data | -55°C to 125°C 1000 078 — ~CSPzHaIgR1%E
No underfill
MBGA -55°C to 125°C 500 1/8 40 . .
Motorola Test 5.8cycles/hr 600 3/8 Lt B {E R7E A 2L
fNng)A -40°C to 125°C 203 . 0/20 232 CSPEE{E#RIS » {H{Eaf
underii
700 N/A 208 SEME LANREIS B - th
-55°C to 125°C underfill _
7y A Y Hts
Omin. dwells 500 0/12 44 fir A= th BR i AR A e 2
-4ODC to 125°C No underfill A U R
JACS-Pak 40°C to 125°C . o ,
(Motorola) (1Cycle/hr, 10min. >1150 NA 80 AL Z /T - ZEATH
dwells) no underfill b 277 , o % HE Tl e
-55°C to 125°C 1300 1st Failure 80 WORFAd - B th e w5
Shock,5min. Dwells '['1:[; > H ﬁfj j( % %% d/,%
Ceramic CSP | -40°C to 125°C ~600 NA 220 i
(Kyocera) no underfill JEDEC . Z Al SETERLHE -
P;‘gg 0.6mm FE R CSPHHEEEPCB
>
no underfill Z SR e JiE JIMRE - I FF
PWB —
1.6mm fFril =% & > Y 5L ELPCB
MiniBGA 0°C to 100°C >2000 NA 266 2 B0 CTE 2 IE %4 HE
(Sandia) (Thermal Shock) underfill -
55°C to 125°C <40 F=FREL R > SR ER B K
(Thermal Shock) no underfill =2 i
15min. dwells >500 AR ZHET) - MCSP
underfill ZERBEE I/ NFAPBGA >
Mitsushi -40°C to 125°C 500 0/3 9 . . X
leycle/hr underfill FT LA RESE T i B = 1%
200 (0/20) T ekt —RORE - H L
no underfill
100 (10/30) CSPTEAS T L ENH H &
bare die s e 2=
Shell Case -45°C to 85°C 1000 0/24 120 jj L fé] @ B’U Ax D+ ’ ZZD
Peripheral 10min., Imin. 10x10mm 65 1 stand off UBGA » & A& 1F Bl e 2
between die 0/40 .
(Thermal Shock) 8x13 130 p stand off WL-CSP » J3Z 1 E 3

Source: Chip Scale Review, Nov. 1998
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&1 Wireless Phone Packaging Direction

d B 58

== e
1997 1998 1999 BAFIE -
Phones Shipped | 105M 148M 175M 1Yt E:7)
Ericsson QFP/SOP 1 CSP CSPs k5 H 4 iy
Nokia QFP/SOP 4 CSP CSPs H‘E,E'. 1% Iilﬁlil
Motorola SOP + FC 6 CSP CSPs o1 e
> I —
Matsushita QFP/SOP CSPs CSPs Al
NEC QFP/COB 5CsP CSPs KIsg 7R Fat £ FHCSP - LA
SONY QFP/SOP 6 CSP CSPs Nokia 8810 GSMEW » i H
Sharp 5 CSP CSPs CSPs Wirebond-on-Flex CSP (GSM
Qualcomm QFP/SOP QFP/SOP CSPs
- Baseband Processor) ° uBGA
Siemens QFP/SOP MCP/QFP CSPs
Philips QFP/SOP MCP/BGA CSPs (16 bit/ 2M SRAM) K
Fujitsu MCP/BGA/CSP | MCP/BGA/CSP | MCP/BGA/CSP Wirebond-on-rigid  CSP

Source: Prismark
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