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e Die Tight Pitch
e Al Pad- Non Reflow

* Interposer o Wafer

Polymer, Ceramic, Flex
Cu:Ni:Au Pad

e Norm Pitch for PWB

0.4-1.27 mm

Pitch limitation
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A% Area Array FCBGAICGA Package Technology/
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A FCBGA Only Choicefor-High 10 >1000

Pad Count Comparison

[pes’ FCBGA vs Current Packages ﬁ
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http://america2.renesas.com/docs/files/FCBGA _brochure.pdf
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Level
Packaging

Increasing Technical Capability

QFH
Flip chip in-pkg or High=HoEiprehpB e
Wire bond on board (organic) High I/0O CCGA Sy STl Wafer Level
Current Far Term

D. Gerke/R. Ghaffarian, NASA NEPP Workshop, June 2010

NEPP ETW 6/29/2011 @ GSFC Reza Ghaffarian/JPL/Caltech



Missions System/Box Assembly Part
2nd |_evel 15t Level
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SMT Advanced Assemb|y
Area Arrav 2nd |_evel

Part/Pkg

Area array Hermetic/Non 15t Level
Single/Stack CGA Class Y

>1000 I/0, 1mm pitch

PCB Chip Cz.:\p
PTH/HDI Hermetic Underﬂ”
<1,000 1/0 FC Balls

Interposer

Interconnects
CBGA/CGA
Stake/Coat Interposer

Interconnects
Lead & Lead-free
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o Assembled lead & lead-free
o Completed thermal cycles/Drop Test
o X-ray & X-sectional evaluation

V),
o Column attach/pull test/age-pull test h
 CGA (two types) assembly onto PCB
o LGA version

v
» Package/capacitors reliability evaluation h
 Successful Assembly
e Environmental tests y
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PBGATO'FCBGA

Limitation of PBGAS

« Wire bonds only periphery
Solution: Tier wire bonding, still limit for higher 1/Os

 Higher speed need
No solution

FCBGA advantages

« Use area of die, larger 1/Os than periphery
« Higher speed

Short electrical path: Low capacitance, inductance, resistance
Accommodate higher 1/0Os >1000
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PBGATOFCBGA
FCBGA advantages

e Heat dissipation
« Die backside Is exposed & good for heat spreader
» Heat spreader as hermetic seal

e Additional cost due to underfill/heat spreader
* No standard for high-reliability applications

FCBGA drawbacks

e Heat spreader
o Underfill/hermeticity
e Another AAP/integrity verification
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~ Flip Chip & Wire Bond BGA

‘e Flip Chip BGA
o FCBGA 1704 1/O 1.0 mm pitch

® ® ® FlipChip e BGA- Wire bond:

o PBGA G676 1/0 1.0 mm /control

Tin-lead 63Sn/37Pb o FPBGA 432 1/O 0.4 mm/state-of-the-art
SAC 405

/I'\Wire Bond

Flip Chip BGA (FCBGA)

63Sn/37Pb
SAC 405/305
SAC105/SnAg

Tin-lead

Plastic BGA (PBGA)
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Raytheon Workshop 4/27/2011- Internal

SEN X-section Micrograph tor-FCBGA after Thermal Cycles

e

S

H1=8839 um

H6=137.5 um

H2=1.129 mm

H7=157.1 ym

=¥ g
H3=376.5 ym

N

H 5 =356.8 um

/

H4=6220 um . = 8 V2=4354pum

Mag= 81X EHT =30.00kV  Signal A = BSD Date :15 Sep 2010
WD = 9.2 mm Time :13:34:55

JPL
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e Column attach: Two types
 Pull test/Age-pull test
 CGA versions assemble onto PCB

e LGA version )
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 Package/chip capacitor reliability evaluation
e Assemble onto PCB
e Environmental testing
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"CGA with 31 Chip Capacitors

= Silicon Carbide

~ Underfill Adhesive Lid
} Chip
l Capacitor
. e
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Cursor Height = 91.

Cursor Width =129.2 ym
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100 um* Mag= 280X EHT=20.00kV  Signal A = SE2 Date :25 Jan 2011 JPL
WD = 13.7 mm Time :11:46:58
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int Composition—

Solder

CF1752 Chip Lead EDS Analysis
Elt. Line Intensity Emror Conc Units

(cfg) 2-sig
3n La 4581 1354 0648 wit
Pbh La ETAD 1872 90352 wit
100.000 wt.% Tatal

KV 0.5

Takeoff Angle  47.0° 90 P b
Elapsed Livetime 1000

5 10 15

Cursor=
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Mag= 1.00 KX EHT=20.00kV  Signal A= SE2 Date :25 Jan 2011
|_| WD =13.9 mm Time :11:55:29
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Mag= 1.00 KX EHT= 500kV Signal A = SE2 Date :25 Jan 2011
WD =134 mm 12:06:25

Date :25 Jan 2011
WD =13.4 mm Time :12:07:31
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= ¢ ECBGA
e High assembly yield (\VVapor/Rework Station)

e No failure to 200 cycles of
-55/100°C , -55/125°C -125/125°C -55/100°C TS
Damage low by X-section/SEM
Low segregation of tin-lead and lead-free balls after cycles

e Failed after only one drop with 485g level

Advanced CGA

e No failure of chip capacitor to 200 TCs
« One solder joint separation

e Successfuly Assembled onto PCB
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Foture Activites _—=

w5 ‘_’*- 3 / =
— » FCBGA
« Released NEPP Report

Advanced LGA, CGA, HDI

e Reliability testing of CGA assemblies

e Complete column attachment on LGAS
« Two column types & LGA, pull test verification
« Assemble onto standard PCB

e Design boards with HDI (microvia)
« Assemble onto HDI board/optimize process
« Reliability testing

Active die, HDI, Reliability
e Use lessons learned for efficient resource utilization
e Release final report
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