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PMPedia™ (Parts, Materials, Processes) Encyclopedia

* Need a readily-accessible alternate-grade electronics data repository for the spa
community

— Reduce duplicative and/or non-value added testing and analyses
— Save space system development and production costs
— Deliver reliable, resilient systems more quickly
* www.PMPedia.space (Beta) deployed August 2019
— Seeded with Aerospace Corporation and LASP data. We need more data!
— Emphasis on radiation test data
— Destructive and non-destructive physical analyses and more

Awaiting
YOUR
participation
and data
contributions!

Crowd Sourced repository provided by The Aerospace Corporation and the University of
Colorado-Boulder’s Laboratory for Atmospheric and Space Physics (LASP)


http://www.pmpedia.space/

PMPedia™ Functions and User Interface

www.PMPedia.space

Home About Guidance Parts Upload test data

Parts, materials, and processes encyclopedia

Build spaceflight-ready systems faster and cheaper with alternate-grade products

Anematg Rapidly-evolving needs for reliable Small Satellites, resilient systems, technology
Grade Part Get appropriate guidelines for demonstrations, experiments and short-duration missions have generated intense interest
2 testing parts in alternate-grade EEE (electrical, electronic, electromechanical) products. These
Construction, automotive, COTS and industrial grade products offer the benefits of advanced
Test & Usage _ capabilities, ready availability and low procurement cost.
Data However, individual users often have to independently test and analyze the products since
their space performance, especially natural radiation sensitivity, may be unknown. While
Easily find suitable parts for necessary, this practice is duplicative, costly and time-consuming, eroding the benefits that
your spaceflight mission make the products attractive in the first place.

To reduce this duplication of effort and get data into the hands of users more quickly and
inexpensively, The Aerospace Corporation and the Laboratory for Atmospheric and Space
Physics at the University of Colorado Boulder have partnered to create a crowd-sourced,
encyclopedic parts, materials and processes (PMP) knowledge repository for alternate-
Get help from others in our grade products. The repository, known as PMPedia (Parts, Materials, and Processes
Encyclopedia), is a place where organizations across the space enterprise can share
selection and test guidance, search for non-proprietary test and analysis data on specific
part types, and exchange PMP experiences in a moderated user forum.

User Discussion
Forum

g
I3

PMPedia’s goal is to help users harvest the benefits of alternate-grade products so they
can accelerate the design, manufacture and deployment of less costly, more capable

Contribute to PMPedia by systems.
uploading your own test data



http://www.pmpedia.space/
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Alternate Grade EEE Parts Selection & Test Guidance

@ o 7 PMPedia - Parts, materials, ar X +

< C () @& pmpedia.space/#/guidance

PMPEdia Home About Guidance

p—
6 In which environment are you operating? Guidance results

Select a part type to view requirements.

o Whatls .yrol‘J:rn:liSSiOn duration? Comm on-sense,

Diode

- -
What is your cost tolerance for this tallored glIldan Ce
o mission? « Source
S s A I L s o COTS acceptable, AEC preferred

Workflow based on
Mission a ttributes: o ::r;i;i:rtar;grisk tolerance for your . ::iis:iiggc(:::ljlfie::r:aig;? testing (assumes 100 mils aluminum shielding
Orbit, Duration, |

—_— Selected: High
»
Cos t, Rlsk spacecraft if part of a constellation « Upscreen

o Not required

o Total dose 10 KRad - Recommended, but not required
o Single event upset - Not required

Not specified
O pect « Vacuum bake

C on te n t Wi I I O Low o »RecommEnded if optical surfacesoare present

O Medium « Burn-in at assembly level to MPE += 1.0 Cc

eVOI Ve a S U S er Flon ° ;’;05 :lg)usoa; I::T:r:gzz level required, elevated temperature
community

experts offer Resistor 5
updates and Capastor .

refinements o v

Logic v
FPGA v
pProcessor v

» Facilitates meeting program and customer requirement flow-downs
* Reduces duplicative and/or non-value added testing and analyses
« Accelerates alternate grade parts decision-making
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Alternate Grade EEE Parts Test Data Repository

Analog Devices AD7983BRMZ
Analog-to-Digital Converter, 16-Bit, 1.33 MSPS PulSAR in MSOP/QFN

>

Suggested orbits:
Alternate
Grade Part
Radiation test results Construction,
Test & Usage
Beam tasting | SEE Toshing =0 ion: sample 1: run-away current (latch-up), Data
: samples 2 and 3: transient current
Objective SEL increases

Flux (max) 2e4 protons/cm?/sec
Proton dose 50000 Rad(Si)

Test condition 4 units, decapped, monitor current draw on 3.3V and 5V ADC power lines

Example part data

Test analysis

Technical documents

Size: 5.41 MB
Filetype: application/pdf

* Growing list of part types. (We need more, please!)
« Data types: various radiation test data (TID, SEE, SEU), physical analyses, images
» Suggestions for devices and circuit cards for upcoming radiation tests are welcome
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Alternate Grade EEE Parts User Discussion Forum

P RTEEIEAN  Part Reliability C

Top Questions —Minimize  x Close

| did not do radiation testing on my SmallSat COTS
microprocessor prior to launch and now have 11 months of

successful LEO flight history. I’'m now building the next vehicle.

How do | take “reliability credit” for my on-orbit experience?
Answered by PMPedia community 52
To take reliability credit, submit your orbital parameters, shielding and

derating data to Aerospace for vetting. Sounds like really great results,
looking forward to seeing the data!

I chose an XYZ component for my 3-yr mission design based on
the data sheet. Why isn’t that good enough? Why would | need
to test the parts in advance prior to populating my subsystem
boards to make it reliable?

Answered by The Aerospace Corporation 23
Please refer to the requirements PMPedia for guidelines into testing

approaches. Your particular approach should be based on your mission
risk tolerance among other things.

I know that a specific COTS subsystem delivers much more
capability for less cost, delivery time, space and power. But my
risk-averse customer specifies the parts | must use. What
evidence could I provide that would build confidence in this
COTS subsystem reliability that is used by the millions in non-
space applications?

Answered by PMPedia community 89

User Discussion
Forum

Moderated forum

- Q&A

— Parts application advice

— Common practices

— Experience sharing

User feedback on
improvements to PMPedia™
content and usability
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How to Access PMPedia™

* PMPedia™ is crowd-sourced and relies upon (welcomes!) user inputs

* To access Test and Selection Guidance, and the Parts Repository, visit
www.PMPedia.space

* To request a login and participate in the User Forum, visit
https://cms.pmpedia.space/wp-login.php?action=reqister

User Login Account Request

S
PMPediaRequests

Request for access to PMPedia Forums and data upload -
Parts, Mater 1 Pr ses Encyclopedia

Email address *

C ded " hout any
User Forum
Affiliation * Created by Thomas Baltzer, last modified by Neil Whit
If you wish to return to the PMPedia.Space website, click here.
For i and please email: dia.D lasp.color .edu.

WiIIing to share your data with community” * These forums are intended to help disseminate information, ask questions, and make suggestions. Anybody can read these messages, but you need to login to post.

0 v —

O Please note that by logging on you agree to the terms of service and that we reserve the right to remove any posts we deem inappropriate. Repeated abuse will lead to removal of login privileges.
No

First Name

Last Name

SUBMIT


http://www.pmpedia.space/
https://cms.pmpedia.space/wp-login.php?action=register

Conclusion

PMPedia’s goal is to enable data sharing and expedite
advanced, reliable alternate grade parts in space systems
— Crowd-sourced non-proprietary data, and selection and test guidance
— Open forum for knowledge exchange
Accelerate efficient, cost-effective development and fielding
of reliable, resilient systems

The PMPedia™ team welcomes your participation
— PMPedia.Development@lasp.colorado.edu

If you have a site to which we can link, please let us know

The authors acknowledge the collaboration and support of:
« The Aerospace Technical Investment Program

« CU-Boulder/Laboratory for Atmospheric and Space Physics
 NASA - Goddard Space Flight Center, Ames Research Center


mailto:PMPedia.Development@lasp.colorado.edu

Backup
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Crowd Sourced Knowledge Repository — PMPedia ™

‘Dynamic” standard « Shared knowledge
refreshed continuously repository for entire

Space community
« Big Data analytics

Workflow driven,
common sense parts

guide é’gg;nggeﬂ applied to parts
Usage requirements Construction, construction artifacts
tailored to mission orbit, Tes*g‘afasage and test results
duration, cost, risk | - Radiation testing and
Facilitates meeting \ various analyses
program and customer - _ U (R rasa T

requirement flow-downs Forum

» Discuss what has worked in space, what didn’t

« Space community knowledge exchange moderated
by subject matter experts

Knowledge Repository for Reliable Alternate Grade EEE Parts Usage in Space
Content provided "as is" without any warranties.
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Alternate Grade EEE Parts Test Data Repository

® ] P PMPedia - Parts, materials, an- X +

>

& C {} & https://pmpedia.space/#/parts
PMPedia

Alternate

Home

Grade Part

8 Showing all parts ConStrUCtlon Ll
Category
Test & Usage
v [] Discrete semiconductors Data
% Vishay Si7454
[] piode {&
100V N-Channel MOSFET
> [ Transistor
[ Fiber Optics @ Vishay Si7489
D Filters 100V P-Channel MOSFET
[ Fuses
Diodes Inc DMP3099
> [0 Heaters © 30V P-Channel MOSFET
[C] Hybrids
> [] Integrated circuits @ Xilinx XCZUSEG-FFVB1156
Zynq UltraScale+ SOC
Fairchild/On Semi 1N914BW
&
Small Signal Fast Switching Diode
Manufacturer o
[ Abracon LLC @ Abracon LLC ABM8G-14.7456MHz-18-D2Y-T

D Aniakon Dévi CRYSTAL 14.7456MHZ 18PF SMD
nalog Devices

[[] Diodes Inc
& Texas Instruments ADS7958QDBTRQ1
[J Fairchild/On Semi Automotive 8 bit, 1 MSPS, 4 Channel, Single-Ended, SAR ADC
[ Maxim
[J Maxim Integrated @ Texas Instruments ADS7958QDBTRQ1
Automotive 8 bit, 1 MSPS, 8 Channel, Single-Ended, SAR ADC
] Microchip

[ Microchip Technology @ Microchip Technology ATMEGA1280-16AU

[ Microsemi MCU 8BIT 128KB FLASH 100TQFP

* Growing list of part types. (We need more, please!)
« Data types: various radiation test data (TID, SEE, SEU), physical analyses, images
« Suggestions for devices and circuit cards for upcoming radiation tests are welcome
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