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NEPP Mission

The NEPP mission is to provide

guidance to NASA for the Typlon! Chip Croes Sestien
selection and application of T
microelectronics technologies, to
lmprove understandmg of the
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NEPP Program -
Goals and Objectives

Main goal — Mission reliability to meet NASA exploration and
science objectives
— Ensure reliability of missions by “smart” investments in EEE parts
technology, knowledge gathering and research

» Minimize engineering resources required to maximize space and earth
science data collection

- NEPP objectives
va{yataﬂ A needs for and rehabllitylraduation issues of new and -
& 3




NEPP and NEPAG: Overview

Feature NEPP NEPAG
Projects in preliminary Projects in or near hardware
Target custoimar design and planning phases build phases
Target technologies i 'm"tn‘ ';:‘ "mn l'the'::t #hd Commercially available

Samples of NEPP Impact to the Community (1 of 2)@

NASA Flight Projects and some of the related areas that NEPP has
provided a knowledge-base that has directly aided flight projects

- MAP ~ Hubble Space Telescope
+ Single Event Transients (SETs) — < Op plers, Capacitors, SSRs,
anomaly resolution led to NASA Fiber Optic Data Bus (FODB),
alert Xilinx FPGAs, detector
- TERRA technologies

+  Optocouplers, Solid State Hubble Robotic Servicing
Recorders (SSR), High Gain « Processors, memories, FPGAs,
' anomaly packaging

: JWST
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Samples of NEPP Imbact to the Community (2 of 2)@

NEPP has supported DoD and other government anomaly/problem issues, technology
developments, as well as joint knowledge-base development that have import to the NASA
community

In addition, NEPP has worked with industry to develop improved products for spaceflight
including many small businesses

~ Government partners -
+ DoD .

Industry partners
Actel

- USD(AT&L)
- Defense Threat Reduction Agency (DTRA)
o and Command \ishey

Air Force

Lambdal/international Rectifier
pown

Sample Partnership Matrix

Task Area Other Industry University NASA
Government
Scaled DARPA, AFRL, | TI, Samsung, Elpida, | Vanderbilt, Muitiple flight
LANL, IBM, Boeing, Xilinx, | Arizona State programs
CMOS NAVSEA, MDA, | Actel, Aeroflex, MIT - modeling
OGA, AFOSR - | Nantero, Freescale- | and data
Jin-kind : analysis
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Hypothetical New Technology Part
Qualification Cost

Item Cost Note
Parts Procurement $25-1000K Individual device costs can run
(500-1000 devices for from cents to tens of thousands
testing only)
- Standard Qualification $300K

The Increasing Cost of Doing Business -

Example: Radiation Single Event Effect Test Costs
Qualification Testing of a Commercial Memory — 1996 to 2006 (1 of 2)

+ Device under test (DUTs): e lIssues
Commercial Memory - Size of memory
~ For use in solid state G0 . eyt A
recorder (SSR) applications e “:"" fengthvof test runs
b 1 996 « Difficult to test at high-speeds reliably

~ Need low-noise and high-speed test
fixture

Classic bit flips (memory cell) extended
tbo‘ mu«mwm mmen)(uud‘to
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“Example: Radiation Single Event Effect Test Costs
Qualification Testing of Commercial Memories - 1996 to 2006 (2 of 2)

1996 SEE Testofa 2006 SEE Test of
4M SRAM SDRAM
Man-
weeks or
Costin$ Total Description units. Costin$  Total Note

Note

Includes eng, rad, other to
define what needs to go into
$4,000.00 test set with project.

$750.00
$1,000.00 Higher speed drives cost

‘Includes eng, rad, other to
define what needs to go into | “v:::ﬁ

$1,000.00

type
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Dynamic

State-of-the-art Flash Memory Evaluation

Micron 2Gb NAND Flash - Number of Bad Bits
90 nm CMOS

ST 1Gb NAND Flash - Number of Bad Bits
110 nm CMOS

2
Dynamic 1
"

DUT andtest  >'aic?

TID in krad-SiO2
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First at speed SEE data on Actel RTAX-S FPGA

SEE Data on Actel RTAX-S: Shift Register Strings
1.00E-06 -

Error cross-section increases
with frequency AND
combinatorial logic

OFOL16
OF0L37.6
OFOL76
OFOL160
4F8L16
4F8L37.6
4F8L76
——— 4F8L160 :
| —o— Actel 2 MHz|

Power MOSFETSs -

Partial and Catastrophic SEGR in 100V Devices

T 10° IRF1310

(]

3‘ Data for average increase in 9 [mp lications:

§ 10 gate:z: :u;; v:sf,ﬂf,;‘;"em These small breaks will
B < cause device failure

=

later if let run in typical
a These
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SiGe Radiation Evaluation and Modeling —
Working collaboratively with technology development programs
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Complete SEU Characterization of Virtex Il-Pro FPGAsy

Half Latch, 278,724, 1.906%.
User FF, 43632, 0.288%

Inventory
of
Upsetable Elements —»

BRAM, 3538944, 24.196%

D Cache, 131072, 0.89%6%

Xilinx XQR2VP40

| Cache, 131072, 0.896%

GPR, 1024, 0.007%
SPR, 1728, 0.012%
Gasket, 37296, 0.255%

CLB, 10462828, 71.534%
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General Purpose Registers
XQR2VP40 embedded PPC405 core

20
LET (MeV per mg/cm?)

30
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Plastic

State-of-the-art SDRAM Memory Evaluation -

Challenges for test preparation and data collection/analysis

Plastic Mold

LET=36 MeVem?/mg
SEFI-High Current.

Sensor Technologies — Key Results ﬁ

changes as a function of

 penetration of the CdZnTe substrate

1000

Background (e/s/pixel)

Fraction of

0.4

Depth F

0.8 0.6

Shielded Portion of Detector

0.2 0.0
T

Unshielded Portion of Detector

Background Measured with
Entire Detector Shielded
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FYO07 Plans for NEPP Research:

Focus on “large value” results

Legend
Packaging and passives
have similar “roadmaps”

Sensor  /Physics-based
Technologies/ Modeling

Wavelength Division
Muitiplexing

Free space
Optical interconnects

Optocouplers ;
and PM Optocouplers |

Summary and Comments

+ NEPP Provides Critical Guidance for Flight Projects

— Challenge: Keeping ahead of the flight projects
+ New technology devices are often inserted by flight projects at 1¢! silicon; the same
time NEPP gets access to the technology!
» Given a 12-24 month time period for test, evaluation, and qualification definition as a
minimum, flight projects take a large risk by not waiting.
—~ We provide guidance, but are not policeman!

« NEPP Partners Throughout the Aerospace Industry
— NEPP/NEPAG lead in fostering information exchange throughout NASA and the

> has initiated | partnering with the Radiation Hardened Electronics for
'v rognm S 4 ¥ J 5 :
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