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Background

SINGLE EVENT EFFECTS TEST OVERVIEW

COTS "Non-Destructive” SEL, 23, 39%
: ]

Space Grade, 2, 3% COTS, 57, 97% COTS No SEL to Tested Condtions, 20,
I 34%

COTS Destructive SEL, 14, 24%

m SpaceGrade
m COTS "Non-Destructive" SEL
= COTS No SEL to Tested Condtions

COTS Destructive SEL
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Task Objectives

Due to the paradigm shift in spacecraft technology
utilization, and the shift towards COTS technology, a
plethora of COTS-based devices have been tested in recent
years in addition to the decades of radiation data available
In literature and online databases.

We are developing an agency-level available database that
attempts to expose radiation trends in the metadata.

Our original focus will be on destructive effects (SEL,
SEGR, etc.), but we will look beyond the standard voltage
and temperature trends to manufacturer, technology
process (not just node), device variables (e.g. for ADCs:
number of bits, speed, architecture, etc).

End goal is to expose buried trends to aid in part selection
and MBSE analysis
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Approach

Assemble database of radiation results for a
single part type

Focus on one radiation effect (SEL screening)

Use data scraping to automate database
population of device parameters

Employ predictive model for untested parts
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Complete Objectives

Datasheet scraping tool completed
— Includes dynamic scraper

Developed V.2.0 model

Developed Ul V.1.0

— Dynamic model creation and scoring
— Adding new data / reconciliation of existing tests
— CRUD operations on test data

Added voltage and temperature as test levers

Authentication system using JPL LDAP

— Ability for distinguishing between “Super” users that
have permission to edit test data and “Normal” users
that can look up parts
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Inputs to the Model

* Device
— From the part number we extract everything we can
— Future efforts to add inputs beyond the datasheet
(doping profiles, die info, etc.)
 Radiation results
— LET threshold
— Test at voltage
— Test at temperature
— Saturated cross-section
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Target Transformations

— Don’t have exact target LETth in many cases,
however, since we were interested in predicting
LETth, we had to make a couple of assumptions

Example Tests  Transformation

— 20 < LETth <40 — 30 (contains uncertainty)
— ~25 — 25

— <50 — 50 (high estimate)

> 75 — 75 (low estimate)

To be presented by Gregory R. Allen at the NEPP Electronics Technology Workshop, June 18h-21st,



Multiple Part Types

« Each part contains a number of different “flavors”
and can range from 5 to more than 60

e AD571
— AD571JD
— AD571SD
— AD571JD/+
— AD571SCHIPS
— Etc....
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Model Descriptions

 Entropy based decision tree making predictions at various
LET level splits

— This was chosen since models predicting a plain continuous
variable were not able to fit very well based on the nature of the
data with the sample size, but by doing these binary splits, we were
able to get a much better fit for the sparse data

Package Code _SOP <0.5
=05

gin
sampl =42
value = [21, 21]

—We are ultimately interested in a

plain continuous variable W N
prediction, the model V.2.0
attempts to transition smoothly
from being weighted as mostly the

gi 4
samples =7

samples = 35
value = [14, 21]
class = (38.275, 90.0]

Conversion Time-Max < 2.9
gini = 0.497
samples = 26
value = [14, 12]

value = [7, 0]
class = (3.999, 38.275]

gini =0.0
samples 9
=10, 9]

step based decision tree and very /‘\l s
little of a general linear predictor to T T S 08) (Moo

leanin g more on the linear /135:5;'”(§i§[%s,7%o.01 clase & (afglgy.aag?z-m]\A
predictor as it’s uncertainty [ o) M o J [ et ] o2t J
d e C r e a S e S ) classval?; 99[91 308] 275] class lliga_z[gsnso 0] (38 2[75 ]90 0] clas: illzg.gg[;,zég?ms]
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Logging In

* Authentication
@/ Jet' Prqpulgion Laboratory c
‘ California Institute of Technology VI a L D A P

Radiation Metadata Tool

This tool is for the collection of testing data related to CMOS electrical components as well as assessing the risk associated with components for Single Event u S e r n a'l I l e an d
Latchup (SEL).

password

LDAP Username

Password

Submit
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User Interface

Jet Propulsion Laboratory
‘ California Institute of Technology

Radlation Metadata Tool

This tool is for the collection of testing data related to CMOS electrical components as well as assessing the risk associated with components for Single Event Latchup (SEL).
Risk Profiling | Data Collection

Risk Profiling

Input a part number to see the risk associated with a SEL at different LETs. If we do not currently have the part number, in our records, we will go
out and scrape the internet for the metadata, save it for future use, then make our predictions based on what we found.

Input Part Number

Submit
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IEEE Part Info

Mir Package Description

PLASTIC, MSOP-10

REACH Compliant

Yes

Active

ADC, PROPRIETARY METHOD

00V

25V

JESD-30 Cade

S-PDSO-G10

JESD-608 Cade

o0

Linearity Error-Max (EL)

0.0488 %

0.0Cel

70.0 Cel

BINARY

SERIAL

PLASTIC/EPOXY

HTSSOP

TSSOP10..18,20

SQUARE

SMALL QUTLINE, HEAT SINK/SLUG, THIN
PROFILE, SHRINK PITCH

235
Power Supplies (V) k)
Qualification Status Not Qualified
‘Sample-and-Hold/Track-and-Hold SAMPLE
Sample Rate 3.0 MHz

Seated Height-Max

1.1 mm

Sub Category

Analog 1o Digital Gonverters

Supolv Voltaoe-Nem

30V

Clear

Risk Threshold

LET threshold

Example of output from Model V.1.0

 Model output up
until about LET
of 55 MeV-
cm2/mg then
since we know a
SEL occurred
there from an
existing test, it
overrides as
100%
probability
above that.
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This tool is for the collection of testing data related to CMOS electrical components as well as the risk with con

Example of Output from Model V.2.0

Jet Propulsion Laboratory
California Institute of Technology

for Single Event Latchup (SEL).

Risk Profiling | Data Collection

Risk Profiling

Input a part number to see the risk associated with a SEL at different LETs. If we do not currently have the part number, in our records, we will go out and scrape the internet for

IEEE Part Info

Mir Package Description

©.208 INCH, PLASTIC, S50P-28

REACH Comglant

Yes

Status

Actve

Convarter Type

ADC, BUCCESSIVE APPROXIMATION

Anzkog Input Voltage-Min 25Y
Ansiog Input Valtage-Max 25V
Conversion Time-Max 115 Aus
JESD-30 Code R-POSO-G28
JESD-808 Code

Linearity Error-Max (EL} 00122 %
Waisture Sensitivity Level 1
Megative Supoty Voltage-Nom 50V
Number of Analog In Channels. 1

Numer of Bits 14
Number of Functons 1

Number of Terminals 2
Operating Temperature-Min 0.0 Cel
Operating Temperature-Max 0.0 Cel

Output Bit Codz

2'S COMPLEMENT BINARY

Output Format

Fackage Body Material

PLASTIC/EPOXY

Fackage Code

SSOP

Package Equivalence Code

£80P28,3

the metadata, save it for future use, then make our predictions based on what we foun

Package Shape RECTANGULAR
P;Ck;n}é Style SMALL QUTLINE, SHRINK PITCH
Peak Refiow Temperature (Cel) 235

Power Supples (V) +5

Cuakfication Status Nat Qualifiss
S;'np|a-ann-r—.:.n'Trac«-ann-l—.:.la SAMPLE

R~ Sy
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Clear
Temperature
Test Info
25
Voltage Part Temperature Voltage Details
3 LTCI418 640 <SEL <883
Update
Risk Threshold
-
A
// //
_—-'/
e
//

7

-
LET threshold

Small Ul
updates
allowing the
user to see
output of
different
Temperatures
and Voltage
levels.
Displays
historic test
information

Alpha of Model
V.2.0 -- Still
need to
incorporate
reconciling of
existing tests
for overriding
predictions
like with V.1.0.
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Existing Test Repository

@ suirnusontoborseny  Add new tests
— with form on left
This tool is for the collection of testing data related to CMOS electrical cump::::::s u::lﬂl:;m g the risk 1 with components for Single Event Latchup (SEL). It au to m at i C al | y
looks up
existing tests
for the part and
New Tests Test Archive C O m b I n eS

. . .
PatID Temg. Voltage Comparator LET exact  LET under w  LET over hign  LET mid low  LET mid high Delete
ADSH 24 3 EXACT 25 Daless

AD7B21 RANGE 75 80

Part Number

Temperature (Celsius) gelete
ADC178 EXACT 2 Delets n e C eS S ary
LTC2207 RANGE 10 19 Deless
Voltage (V) AD3200 BAD DATA Delete N
AD1B74 GREATER THAN 37 Daless [ ) E d I t / S aV e /
AD7ES4 RANGE 67 14 Deless . .
LET Type AD7858 RANGE 14 228 Delete t
Seioct an option AD7838 RANGE 167 28 Delete re m O V e eX I S I n g
AD74T2 EXACT 12 Deless -
Subi AD74TE LESS THAN 60 Deler= t eS t S I n tab I e
AD9223 RANGE 14 20 Delet= . " .
— with verification
LTC1407 RANGE 324 558 Belet=

AD8240 LESS THAN 18 Delete - f t h d t 1
LTC1417 82 GREATER THAN 75 Delete I e a a I S
LTC1419 RANGE B4 BB.3 Delete -

ADC14155 GREATER THAN 75 Delete f I I I ed O u t

AD9259 GREATER THAN 324 Delete
o - - = properly for each
Page 1 of3 20 rows Next

row
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Admin Management

Jet Propulsion Laboratory
‘ California Institute of Technology

Radiation Metadata Tool

This tool is for the collection of testing data related to CMOS electrical components as well as ing the risk iated with components for Single Event
Latchup (SEL).

u
Risk Profiling ~ Data Collection | Admin

Admin

A Place for Admin users to add or remove other admin users. Admins can View the Data Collection page along with adding and
modifying existing tests.

User Email Address Super Users
. User Id Delete
ann@jpl.nasa.gov markh
grallen
Submit
Page 1  oft 20 row:
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Since we are
allowing
access to to
edit and
remove test
data, we
manage
‘super’
users to give
access to
data
management
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Verifying Super Users

Jet Propulsion Laboratory
[ California Institute of Technology ®

Radiation Metadata Tool

This tool is for the collection of testing data related to CMOS electrical components as well as assessing the risk associated with components for Single Event
Latchup (SEL).

Log Out

Risk Profiling  Data Collection | Admin

Admin

A Place for Admin users to add or remove other admin users. Admins can View the Data Collection page along with adding and
modifying existing tests.

Query Info Super Users
User Id Delete
markh Removs
badgeNumber 157880
grallen Remove
cellNum 6262408521
1762 - TECHNOLOGY USER
deparnment EVALUATION AND INFUSION
OFFICE
deparimentNum 1762
email mark.k.hoffmann@jpl.nasa.gov
firstName Mark
lastName Hoftmann
org 1700
stanDate 20180423
uid markh
usGitizen yes
usPerson yes

Cancel Add as Super

Page 1 of 1 20 rows ¥

Connects
Into LDAP to
pull
Information
to verify it's
the correct
person
before they
are added
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Future Work

Modeling v2 updates — Need to error handle all possible cases
that could throw off new model since level of complexity has
risen significantly from v1

Better pruning of dynamic models based on class counts
Model logging system

Many to one flavor consolidation pipeline (information lookup
+ general part view) (Right now just taking first flavor and
assuming it is very similar, which is not always the case)

Better “smart” scraping of information for growing metadata
repository faster vs. just looking up a single part as it is input

Deployment

Abstracting / refactoring code further for ease of future
additions and portability of backend framework across other
projects
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