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NASA EEE Parts & Advanced Interconnect Program
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NASA EEE PARTS PROGRAM

ELECTRONIC PART RELIABILITY

.Flight Readiness Technology Assessment

Perform quality and reliability assessments on COTS (commercial
off the shelf) technologies

—-—A

Determine relationship between manufacturing quality (via parts
construction analysis) and reliability (via environmental stress

tests)

Determine stress vs. fal ure mode and mechanism relationships
Publish evaluation resu ts and space flight qualification guidelines
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NASA EEE PARTS PROGRAM

ELECTRONIC PART RELIABILITY

High Performance, High Reliability A/D Converter

Evaluate currently available 14 & 16 bit, low power, 100ksamp e/s
A/D converters for construction quality and reliability

Partner with industry to develop 16 bit. low power. high sample
rate (1 MS/s), rad hard A/D converter

Publish evaluation. results




NASA EEE PARTS PROGRAM

ELECTRONICPARTRELIABILITY

Active Pixel Sensor

— Assist in the transfer of commercial CMOS design to radiation
hard design

— Assist in the development of radiation hard design rides

— Perform radiation characterization, on. existing CMOS designs
— Perform radiation characterization on rad hard design

— Perform reliability evaluations on rad hard design.

— Publish radiation and reliability results
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MSREP includes TID (total ionizing dose) and SEE (single event
effects) tests and evaluations

MSREP supports projects and radiation research
Project Support

Consultations or potential radiation problems in photonics,
high density RAMS, microprocessors, and Jow voltage electronics

Ongoing effort to perform TID and SEE tests of Motorela 604 powerPC

Perform radiation tests on low voltage, low power microelectronic devices
from MIT and Loral

Provide radiation test and evaluation support to MDL for products to be
flown on NMP (e.g., TDL, microgyro)

Disseminate radiation. test datavia RADATA cata base (availahble in
NASA Parts & Packaging home page)




NASA EEE PARTS PROGRAM

MICROELECTRON LS SPACE RADIATION EFFECTS PROGRAM

« EEE Parts Program Support
— Radiation tests on high performance A/D converters
— Radiation tests on commercial MEMS devices (e.g.. ADXLS50
accelerometer)
— Radiation tests on COTS devices
— Continued. evaluations of FPGA’s (field programmah
arrays)




NASA EEE PARTS PROGRAM

MICROELECTRONICS SPACE RADIATION EFFECTS PROGRAM

.Enhanced Low Dose Rate Effects

Bipolar and BiCMOS devices can be susceptible to low dose rate
effects

Significant parametric degradation at low dose rates (i.e.. mission
dose rates)as compared with traditional moderate to high dose rate
tests

Goal is to provide effective moderate dose rate test methodology, .
using temperature acceleration to approximate low dose rate
response
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Effect of Scaling on TID and Hard Errors

— As device feature sizes shrink to achieve densities3 device oxides
become thinner.

— Decreased oxide thickness leads to increased electric fields across
the oxide,increasing the vuinerability to oxide damage.

— Work has already been performed on DRAMs and FPGAs

— Task offers “glimpse into the future™ to further define the

mechanisms involved in microdose induced failures and single
event dielectric rupture (SEDR)




NASA EEE PARTS PROGRAM

MICROELECTRONICS SPACE RADIATION EFFECTS PROGRAM

 Latchup Mitigation

High latchup LET requirements severely constrain a projects
microcircuit selection

Many FBC projects are considering the use of parts that have
lower latchup LET’s as long as they can power down and reset the
device every time a latchup occurs

This task will investigate the efficacy of de-latch circuitry and the
reliability impact on devices under latchup-powerdown-powerup
sequencing

Determine effect of neutron 1rradiation on COTS and SEE
susceptibility
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Area Array Packaging-Ball Grid Array

° V\hy BGA’s?

» Area reduction of 2.5:1 over QFPs

» Primary challenge is the inspection of the interconnects

b5 Rrad.

256 QFP
(Top view)
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NMI’ Application

e Area Array, elastomeric interconnections are being
assessed for the NMP DS-1 Advanced Avionics Block

» Includes Advanced Flight Computer, solid state memory, power,

efc.
o Low-cost MCM-D technology

Ty Substrate
Substrate Hoider >

Elastomeric

Heat Sink

Yy
- B
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Surface Mount Technology (SMT)
Objectives

. Determine critical S-MT manufacturing parameters
Inspect and correlate solder-joint quality to manufacturing variables

. Correlate reliability to quality and bound critical. parameters
. Establish standards and inspection criteria using literature search. and test results
. Evaluate alternative inspection techniques (to manual, visual jnspection)

. Develop packaging qualification thermal test methodology
Identify reliability dependency on mean temperature and At

. Develop experimental design and testing approach
e Verify test requirements

. Understand solder failure physics and establish failure sensitivities to solder properties, soldering processes, storage
aging, and design con figurations

e Understand crack propagation
. Establish solder-joint life prediction methods

. Develop SMT solder-joint design and life-prediction guidelines

TEG:pb 11/20/96
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DELIVERABLES TO DATE -con’t

SMT RTOPs
DELIVERABLES COMPLETED DATE
Valuable information gained in teaming with MISR project to qualify Keviar PCBS Jan 95
Round robin workshop report Jan 95
Fabricated phase 2 test vehicles Apr 95
“Comparison of LCC Solder Joint Life Predictions With Experimental Results,”
Journal of Electronic Packaging Jun 95
Design of Experiments for the JPL SMT RTOP: Phase 2 Test, RISR 16701/20103-1 Jul 95
Test Plan for Phase 2 SMT Assembly Reliability Testing , D-11470 Aug 95
3D Plots of Mfg Solder Defects Correlation to Package Types and Locationon Sep 95
“SMT Solder Joint Reliability and Quality Assurance Methodologies”
EEE Links, Vol. 1, No.4, October '95 Ott 95
“GuideFines for Solder Joint Reliability Determination”, Draft, JPL D-13412 Jan 96
“SMT Solder Joint Reliability/Workmanship Environmental Test Results Correlation
For LCC Assemblies,” 20th Annual Electronic Manufacturing proceeding Mar 96
“The Interplay of Surface Mount Solder Joint Quallity and Reliability of Low
Volume SMAS,” NEPCON WEst '96 proceeding Mar 96
“Solderability Test and Correlation to SMT Joint Quality”
EEE Links, Vol.2, No. 1, March ’96 Mar 96

SMT guideline document, Rev. E Apr 96
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