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= Rellablllty Approaches

« Mission requirement/system level
- 2" Jevel, assembly/package
o 18t level, part

CGA/LGA Reliability Test Results

« LGA/CGA

« Chip Cap., Optical/SEM characterization

« LGA/CGA assemblies

« CGAs, thermal cycles status

« Chip Cap., SEM/X-section/elemental maps after TCs

Summary
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rav Reliabili

Area Array (single/stack)
PCB, (PTH/HDI)

Interconnects (CBGA/CGA)
Stake/Coat/Underfill

Advanced Arrays

e Hermetic/Non-H
e | GA

« FCBGA/Interposer
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/T Array ' Reliability- /- ="
SMT/Advanced Arrays

Assembly, 2nd [evel

e Class Y, >1000 I/Os
e Hermetic, <1000 I/0Os
e |[nterconnects, Pb & Pb-free

Part, 15t level

e Chip cap
e FC balls/underfill
* Interposer
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Assembled Pb & Pb-free h
Completed thermal cycles/Drop Test
X-ray & X-sectional evaluation y
Column attach/pull test/age-pull test A
CGA (4 package sizes) assembly onto PCB
LGA version
v

. . . )
Package/capacitors reliability evaluation
Successful Assembly CGA onto PCB
Environmental tests
CGA Cap TC- X-section/SEM/Map p
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Adhesive
I

Silicon Carbide
Lid

Solder
Column
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Tha Micro-Zol Bpring Army
pornecied 1o PC Board via micro springs. The
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consists of an K
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BFEED THROUGHPUT IMPROVEMENTS:
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~« BME Caps

« Decoupler Caps on Power PC, BGA type

« Advanced CGAs
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& Reliability 6FBME Caps—
¢ BME/PME (uasa:Livsanpson, 2011, vy

 Higher dielectric variations for same BME

« Denser and uniform microstructures
0.3-0.5 microns

« Thinner and more layers
- PME random failures under HALT

HALT @svolt rated caps, 155/165/175°C, 150/200/250Volts)

« BME early failure/Avalanche break down
Fabrication defect
Critical : Number of stack grains

« Longer- Wear out of dielectric
MTTF, 10° years at RT (excluding early failures)

Recom.

 Improve processing controls/defects
« Use below extrinsic defect triggering
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MECC  CaPaciiOrSEs===

P M E (precision Metal Electrode)

« Reliability (bias/temp) well established
« Mix of Palladium Silver Electrode

BME (Base Metal Electrode)

« High density, commercial/cost
« NI electrode

- Barium Titanate- BaTiO,
Tetragonal (0/130C) on face centers, Barium at corners
Titanium, 1% nanometer offset, voltage/move/storage

« Thinner dielectrics/more layers than PME
Increase in capacitance/volumetric efficiency

e Reliability compromise?
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Caps on CGAalter TCs—

CGA Thermal History

e Package subjected to thermal shock (-55/130°C)
e Reflow for Assembly ( 218°C)
e Additional TCs package on board

Characterize CGA assemblies

Caps Removal

e Mechanical
« Solder cut, then Caps pushed/removed
« Shear off by twisting, concern, mechanical damage

e De-soldering
« High Temp Solder
« Not tried yet, concern thermal shock
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100 pm* Mag= 119X EHT=200kV  Signal A=InLens Date:17 May 2012 JPL
WD = 6.3 mm Time :9:29:08
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10 ym* Mag= 500K X EHT=20.00kV Signal A = BSD Date :168 May 2012

| ——— WO =10.7 mm Time :11:33:19
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" Stmmary-l __——=
~ e Advanced LGA

e Success on Cu wrap column attach
« Column pull test as attached
« Column pull tests at intervals of aging at 125°C/500 hrs

e Success on Micro-coil spring column attach
« No signs of damage after 200 thermal cycles

Advanced CGA

e Caps on CGA

« Inspected solder joint quality

« CGA thermal shock cycles
No failures of caps
One solder joint apparent separation
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Summ ARy =

— e Success on LGA/CGA on PCB Assembly

» Released interim report

Advanced LGA/CGA

e Reliability testing of CGA assemblies
« LGA/CGA & assembly on standard PCB
« Daisy chain monitoring when applicable
- Damage monitoring and NDE/SEM evaluation

Caps after TCs

e Literature search understand reliability

e X-sectioned 6 caps, SEM evaluation

e Elemental Maps

o Caps are BME with BaTiO4 cap/Ni electrodes/Cu terminals

Design boards with HDI (microvia)

« Assemble onto HDI board/optimize process
« Reliability testing

Active die, HDI, Reliability
o Use lessons learned for efficient resource utilization
* Release report
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