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e Discrete Input: Enable/Disable pulse in
RS422 signal with characteristics as follows:

- transition time < 5uS

- TTLRise Time: <2uS

Item Requirements Verification
Method
Frequency Range 9.2 — 9.7GHz (Requirement Range: 9.2 — Test
9.7GHz ; Test Range: 9.0 — 10.0 GHz)
Peak Pulsed Output Power >700 Watts (Pi=+25 dBm) Test
Peak 'Ol',ltput Power Yariation <0.5 dB p-p Test
(Deviation from median power
across the specified frequency
range)
Output Pulse Power Droop <1 dB p-p Test
RF Input Drive for rated Output [20-25 dBm Test
RF Input Drive (survival) 50 dBm max., not damaged Test
Duty Cycle 6—12 %, 1%; rated Test
Input Pulse Width 1-60uS; rated Test
Pulse Repetition Frequency 1-10 kHz , rated Test
(PRF)
RF Rise Time 50-100 nS Test
RF Fall Time 50-100 nS Test
Output Power at Pulse Rest [N/A (Measurement Only) Test
Time
Harmonics <50 dBc Test
[Non-Harmonic Spurious <60 dBc Test
Input Return Loss >12 dB Test
DC-RF Efficiency >20% (Pin=+25 dBm) (Including DC-DC Test
converter)
Power Supply Voltage +2816V Test
Standby Current (Enabled, RF  |<1 o Test
Off) B
HPA Turn On Time <250 nS (between 10% and 90 %) Test
Operation Time >20 mins for every 90 mins Test
Operating Modes Off, Standby (Enabled, RF Off), Normal Test
(Enabled, RF On)
Electrical Interfaces e  Power Input: +28+6V Test
e Up-converted Chirp Signal Input: Test
20~25dBm
Test
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Test

3uS

<

TTL Fall Time:

High, OFF= Low

ON=

= Low

= High, Disable

Enable
Telemetry:

Total Output Power
Reflected Power

Voltage monitor

Current monitor

PA section Temperature
Over Temperature

SXYWFEHEWE L

€02dD 0

XX XX XX XXX XXX XK XX XXX XXXXXXX

ils

(AS+/A0)#RImeIadWa) 19A0

| — e % o L)

XXX XX XXXXXXXXXXXXXXXXXXXXXX

i

aN0d> 0 (000LZ+ ~ 0%~ <= AG+~0aImesadwa) v M0SZ

DYVV9999.0.9.0.0.9.0.9.9.9.9.9.9.9.0.9.0.9.0.9.4

43 33 §3

]

(060124 ~ 0 <= AG+~0laumesadwa) g4 MOST

 — ) 7. & 1)

— B L)

it

0012+ ~ 0%~ <= AG+~0haineladws) 24 M0SC

KXXXRXXX XXX XXX XXX XXX XXXXXXX

i

o (000LZ+~ 0F <= Ags~0hraimesaduia) L MOST

§% 33

XX XXXXXX XK XX XXX XXX XX XXXXXX

g 3
i

402d> 0 (di0 ¢eé <= AG+~0)1oMOdINdING 3512A%Y

XXX XX XXX XXX XXX XX XXX KXXXXXXX

0

g-N10dD 0 (d/O M008+ ~ 0 <= AG+~0) Jamod Indino

XXXXKXXXKKOCOXKKXXKKXKXKXKK

g-12dD 0 (dWYOp+ ~ 0 <= YG+~0 ) JOUUOWIUBLIND

XXXXXXXXXXXXXOOOXXXXXXXXKKX

(ASP+ ~ 0€ <= AG+~ ) J0)UOW 2BRIOA
€-N0dD wouy

HHHH

£ 33

XnW

aiqesiq sjqeus

B T S Vs Y

X9 SISVED

ry

o
I
$F F

T

21qed 3y

o
&

o

P9.9:9:0:9-9:9:9:4 )20 9-9-9.9- 9.9 9.9 9.4 X

=R=]

(0zomv)9 x

a
g
1

dof b
19bivia
io [ F

3 D-sub connectors:

D-sub 1: 15 pins, pin 1-7: +28 V, pin 9-15: +28

V RTN

D-sub 2: 25 pins, for control and monitoring
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D-sub 3 : 25 pins, as the redundant/standby for
D-sub 2.

[CONNECTORS

RF Input SMA Female Inspection

RF Output 'WRO90, with an external WR90 to N type Female [[nspection
adaptor

DC, Control & Monitoring D-Sub, Power plus and return pins shall be Inspection
separated to avoid shorted together

ENVIRONMENTAL

Operating Temperature Range |-10 to +50°C (Environment Temperature) Test

Storage Temperature Range -30 to +70°C (Environment Temperature) Test

Thermal Design

Thermal design shall be implemented.

Air cooling shall not be applied.

The thermal design requirements to be
considered include operating temperature range,
survival temperature range, heater power budget,
allowable gradients, thermal stability, weight
allowance, electrical conductivity requirements
for external coatings, mission lifetime, cost,
schedule issues, and mission redundancy
considerations. In general, the dissipated heat
from + 3 & F AL # S+ B sk shall
be conducted to the heat sink for temporary heat
storage and thermally link to the ultimate
radiator panel for dissipation.

The thermal design and analysis shall be
documented.

[nspection or
Test

Isolation

1. Metallic shells/receptacles of connectors
shall

equipment case or to the bracket

be electrically bonded to the

structure with a DC resistance of 10 mQ

or less.

2. A DC resistance of less than 20 mQ shall

be maintained between the bonding

Parts, Materials, and Process — EEE parts: generate an EEE parts list and [nspection
(PMP) approved by TASA
— Mechanical parts, materials and process:
coordinated and approved by TASA
Manufacturing and Assembly  [[PC600 class 3 for acceptability of PCB and Inspection
IPC610 class 3 for acceptability of electronic
assembly.
Bonding, Grounding, and 1. Bonding: [nspection
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stud and the spacecraft structure or the
payload ground network.

3. The unit delivered with a bonding stud
shall have a DC resistance < 10 mQ from
the unit chassis to the bonding stud. The
bonding stud shall be a M4 bolt,
minimum length is 10mm. Small items
may provide a grounding insert instead
of a bonding stud.

2. Grounding:

The grounding scheme of the FORMOSAT-
9A satellite represents a distributed star-point
grounding (DSPG) as outlined in the figure

below.

—_I| Unit A
/\

e
iE |
s\“ﬁ'%% y Unit B

e
]Fjj e
=\ =\

Differential

j' Receive Bacnces

Unit C

S,Gﬂ—' PCU [+ &A

N
; 4 fl |
primary EMI IE"(I;ET jl
pover | | Fiter | | - —J7 ! ,_E
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1. All primary power supplies are
referenced to a single point located in the
power control unit.

2. All primary power supplies are referenced

to a single point located in PCU.

3. Primary power supplies are galvanically

insulated from the secondary ones.

4. All secondary supplies are referenced to

the unit housing.

5. All unit housings are locally referenced to

the structure at a single point.

6. All return currents flow through the

dedicated return wires.

7. No current shall flow through the
spacecraft structure.

8. The grounding resistance between the
secondary ground and the unit chassis
should be<20 mQ.

3. Isolation:

9. The resistance between the primary
power (+/-) and the chassis should be >
1MQ

10. The resistance between the primary
power (+/-) and the secondary power
(+/-) should be> 1MQ .

11. The resistance between the secondary
power (+/-) and the chassis should be =
1k Q).

4. Inrush Current:

The switch-on current shall return to nominal

current level within 5ms.

MECHANICAL

Dimensions

=375 mm x 375mm x 55mm (with flange)

Test
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and
=340 mm x 340mm x 55mm (without flange)

Weight

<7000g

Test

Material Outgassing

Outgassing Data for Selecting Spacecraft
Materials, 03/29/2017 or later
(http://outgassing.nasa.gov)

(Reference: TML < 1% & CVCM < 0.1%)

[nspection or
Test

PROTECTION
Reverse polarity protection Reversed polarity shall not damage the amplifier.[Test
Reverse power protection Reverse power into a termination shall be Test
revented.
Supply Rail Sequencing Damage to semiconductors by incorrect biasing |Test
shall be prevented.
Duty Limiter Continuous operation at excessive duty shall be |[Test
revented.
Pulse width limiter Operation with excessive pulse width shall be  [Test
revented.
Over temperature protection and [Over temperature protection and alarm shall be [Test
alarm implemented.
Failure Detection and Isolation |Failure detection and isolation shall be [nspection
implemented.

Single Point Failure Avoidance

A single failure does not cause total system
failure, and unacceptable performance
degradation

Analysis, Test

Over-current Protection

Over-current detection and shut down the device
shall be implemented.

[nspection, Test

Proceed with the test based on one of the

Board Level ESS * Temperature profile and test conditions in  [Test
(Environmental Stress Annex |
Screening) Test
Unit Level Radiation Test * Parts Level TID tests are not required for Test
those parts that have been proven to
withstand a total ionizing dose of no less
than 20 kRad.
* Board Level SEE tests are required.
» Test conditions are specified in Annex Il
Unit Level Thermal Cycling Testle Temperature profile and test conditions are [Test
specified in Annex IlI
Unit Level EMC e Test conditions are specified in Annex IV Test
(Electromagnetic Compatibility)
Test
Unit Level Vibration Test e test conditions are specified in Annex V Test
Unit Level Shock Test e test conditions are specified in Annex V Test
Unit Level Thermal Vacuum e Temperature profile and test conditions are [Test
Test specified in Annex IlI
Reliability Demonstration The Test Duration for= 5 years is specified. Test
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following conditions:

Burn-In Temp.(°C) | Test duration (Month)
60 0.597
50 1.137
40 2.247
Operation Time Each electronic and electrical component shall  [[nspection

accumulate a minimum of 300 hours operating
time (including acceptance testing) prior to
delivery. This may include operating time at the
assembly level. Internally redundant units must
accumulate at least 100 hours on each redundant
side. If accumulated operating time is less than
300 hours at the completion of acceptance
testing, then additional operating time shall be
accumulated alter the completion of this testing
such that the requirement is met. In this case,
after the additional hours, a performance test
shall be performed prior to delivery.

Solar arrays, antenna dishes, and batteries are
exempt from the operating time requirements.

Component Life Life is defined as the period of time/cycles [nspection
during which the end item will not wear out or
degrade such that it cannot meet its specified
requirements. All components shall be capable
of supporting five years operation time,
subsequent to three years of ground accumulated
test and four years of storage. Components
which have a demonstrated life showing less
than a 2:1 margin with respect to the
FORMOSAT-9A mission shall be designated as
limited life items and shall require accumulated
time/cycle tracking during fabrication, test,
storage, and mission operation.

S

The requirements verification shall be in accordance with the methods indicated in the Requirement

Verification Matrix. ~ The Verification Matrix and shall be provided by the Contractor for TASA

approval.  The definition of the verification methods are described below.

* |nspection

— Inspection shall be the visual determination of an item's physical properties, such as

configuration, identification, dimensions, weight, cleanliness, surface finish and
workmanship. This method also includes validation of records to ascertain that correct
parts, materials and processes were used.

*  Analysis

— Analysis shall consist of analytical techniques of study, calculations and simulations to be
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used in lieu of tests and performed on the as-built hardware configuration for such things as
dynamic and thermal characteristics, flight environments, reliability assessments, failure tests,
safety, interchange ability and some performance requirements which can not be tested.
d Demonstration
— Demonstration shall be the determination of properties and performance of an item
involving proof-by-doing such as service and access, transportability and human
engineering.
e Test
— Test shall be the determination of properties and performance of an item by mechanical,
electrical and environmental functional measurements.
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1.  [Kick-off Meeting: WSD+1 B # | ¢ & f§ 3% %3
(Syste_m r_equirements review, EFERFL 20 ¢ 3
organization, manpower
allocation, schedule, top-level
architecture, conceptual design)
System Design Review (SDR): |WSD+2 & # |§ X% ~ = i : 24 |25%
(System specifications, system (1) CDRL-01 (Preliminary) ¢ &/
architecture, system design and (2) CDRL-02 (Preliminary) N
analysis, verification plan) (3) CDRL-03 (Preliminary) 4%
e aEd 205
2. Monthly Meeting WSD+3 i ?  [Monthly Meeting € 3% fif 3%
e REd 25
Monthly Meeting WSD+4 i *  [Monthly Meeting ¢ 3% i 3%
BFEERIFL 205
Preliminary Design Review WSD+5 B 7 | kiR ~ 2 i+ ¢ %4
(PDR): (1) CDRL-01 (Final) ¢ &/
Final system design and analysis, (2) CDRL-04 N
prelim_inary hardware design and (3) CDRL-05 (Preliminary) 4 5%
analysis, test plan (test (4) #4(EZ 4T &
co_nfiguration, test items, test iCase2022 # < #3)
criteria, etc.) e RS 20
Monthly Meeting WSD+6 & * |[Monthly Meeting ¢ 3% i 3%
BFEERIFL 25
Monthly Meeting WSD+7 i "  [Monthly Meeting ¢ 3% i 3%
e aEd 25
Critical Design Review (CDR): WSD+8 i * [¢ & fjdf ~ = & : %4 |10%
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Final design and analysis. (1) CDRL-02(Final) =
(2) CDRL-03 (Final) R
(3) CDRL-06 L%
(4) CDRL-07
(5) CDRL-08
(6) CDRL-09
(7) CDRL-10
(8) CDRL-11
(9) CDRL-12
(10) CDRL-13 (Preliminary)
Monthly Meeting WSD+9  *  Monthly Meeting ¢ 3 f 4%
FEERIFL 25
Monthly Meeting WSD+10 i * Monthly Meeting ¢ 3 f 4%
e aEd 205
Parts Radiation and PIND TestWSD+11 & * |¢ & i 3%
Review B 25
Manufacture Readiness Review\WSD+12  ? |§ &k fj4F ~ % & : 24 |15%
(MRR): (1) CDRL-05 (Final) ¢ &/
Final review of layout & package, BFERFEL 205 » B
test plan %%
Monthly Meeting WSD+13 i * [Monthly Meeting ¢ 2 fj 4%
e aEd 25
Monthly Meeting WSD+14 i * [Monthly Meeting § 3% ff 3%
BEERIFL 205
Monthly Meeting WSD+15 & * [Monthly Meeting § 3% ff 3%
e aEd 205
Monthly Meeting WSD+16 & * [Monthly Meeting ¢ 2 fij 4%
e aEd 205
Monthly Meeting WSD+17 i * [Monthly Meeting § 3% ff 3%
FFERFEL 2H
Test Readiness Review (TRR): |WSD+18  * | ik fja% ~ 2 i : 24 |15%
Reviewing test specifications, (1) CDRL-14 € R/
test plan, test procedure, test (2) CDRL-15 e
equipment and calibration, test . e A e s
aids, facility, etc. (3) = F(E AT B
iCase2022 #% ~ - 3%)
FFERFEL 25
Monthly Meeting WSD+19 i * [Monthly Meeting ¢ % ff 4%
e aEd 205
Functional and Performance WSD+20 & * |§ k@ 4% ~ < & : %2
Tests Results Review (1) CDRL-16 ¢ %
e asEd 205
Monthly Meeting WSD+21 i * [Monthly Meeting ¢ % f 3%
FFERFEL 25
Monthly Meeting WSD+22 i * [Monthly Meeting ¢ 3% fj 3%
FEERFEL 25
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Monthly Meeting

WSD+23 & * [Monthly Meeting € 3% i 3%

BUERAEL 2D

Monthly Meeting

WSD+24 i * Monthly Meeting § 3% f 3F

RELREL 25

Final Tests Results Review

(Environmental Tests Results)

WSD+25 i ' |§ & i 3F

(1) CDRL-17
(2) CDRL-18
(3) CDRL-19
(4) CDRL-20
(5) CDRL-21
(6) CDRL-22
(7) CDRL-23
(8) CDRL-24
(9) CDRL-25
(10) CDRL-26
BEERAEL 2P

oy B
B o

Delivery Review (DR):

the compliance with the
specification (Requirements
Compliant Matrix)

Review the test results and verify

WSD+26 & * %% |35%
=
AN
%
3 >
k%

<

Y R

(1) CDRL-13 (Final)

(2) CDRL-27

(3) CDRL-28

4) #4275 4T ;@&
iCase2022 # < #:35%)

BEFERFL 2

FHELF L EAES T B
1 AR ) 2

I ~ Contract Data Requirements List (f i i£ % % # - H)

CDRL-01 |+ X & Fi s F3x+x Bl 2%
2% %8 Specifications
CDRL-02 |+ X & jE# F 2+ B 2% % 1 Electrical Interface Control Document (EICD)
CDRL-03 |+ X & F i # F 3+ B 2% % 18 Schematic Diagram
CDRL-04 |+ X &% F2c~ B1 2% 7% ¥ Thermal Analysis Report
CDRL-05 |+ X & F i Fx+ B f25% 7 18 Parts Level TID Radiation Test Report (for new parts
not passed or tested in EM phase)
CDRL-06 |+ X & F ik # F3c~ B1 2% 7% %2 Declared EEE Parts List
CDRL-07 |+ X & F i # F3x+ B1 2% 7 2 Declared Mechanical Parts, Materials, and Process List
CDRL-08 |+ X & F i # F3x~ B 2% 7 18 Parts Stress Analysis (for critical path)
CDRL-09 |+ X & F i F 3+ B 2% % 1 Worst Case Circuit Analysis (for critical path)
CDRL-10 |+ X & F i # F %+ B1 425% 2% 4 Structure Analysis Report
CDRL-11 |+ 3 & F i # 5%~ B 1 2% % ¥ Mechanical Interface Control Document (MICD)
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CDRL-12 |+ 3 & F i # F 3+ B f25% 7% 1 Design Report
Including:
SR BFL S IR B RREMK WP
FRBERLES IR B A%k E W R
+ XA E A Rk B RSk T B LR (ADS or equivalent)

CDRL-13 |+ X & F i # F 3~ B 2% % %2 User’s Manual (include handling, storage, operation,
etc.

CDRL-14 |+ fi B S+ B 2% 7 4 Functional and Performance Test (FPT) Plan

CDRL-15 |+ 3 s B i # F 2%~ B 1 25 % 4 Test Procedures (FPT, Conducted EMC, Radiated
EMC, Vibration, Shock, Thermal Cycle, Thermal Vacuum)

CDRL-16 |+ X & F i # F3x~ B 1 2% 7% %2 Functional and Performance Test Report

CDRL-17 |+ 3 s i # &2+ B 1 425 % 4 Board Level ESS (Environmental Stress Screening)
Test Report

CDRL-18 |+ 3 s & fi » F 2+ ® 1 f25% % 48 SEE Radiation Test Report (by board)

CDRL-19 |+ 3 s & fi» 2+ ® 1 /2% % 44 Conducted EMC Test Report

CDRL-20 [+ 3 s &)L » &2+ %1 /25 % 4% Radiated EMC Test Report

CDRL-21 |+ 3 s & i 7 3%+ B 1 A7% 72 48 Vibration Test Report

CDRL-22 |+ 3 s &) i » 2+ B 1 /25 % 4% Shock Test Report

CDRL-23 |+ 3 s #fi» &2+ ® 1 /2% % 4% Thermal Cycling Test Report

CDRL-24 |+ 3 s #fi » 2+ B 1 f25% % 8 Thermal Vacuum Test Report

CDRL-25 |+ X & F i # 5+ B 2% % 42 Reliability Demonstration Report

CDRL-26 |+ X & B F3x+ B1 2% %4 Test Log Book

CDRL-27 |+ 3 & H i # F 3+ B 2% 7% 2 Requirements Compliance Matrix

CDRL-28 |+ & &% fi 7 F3x+ B 1 2% 1 Monthly Meeting ¢ :xf§ 3¢ 2 fFirie R 4f 4
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PA requirements
TASA-P-1130462_+ 3 B B fi 7 &4 B1 B M6

The contractor shall follow “FS9-REQ-0010 FORMOSAT-9 Product Assurance Requirements
Document (PARD)”.

H2
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FORMOSAT-9
Product Assurance Reguirements
Document (PARD)

This document contains proprietary and controlled information of Taiwan Space
Agency (TASA) in Taiwan and shall not be duplicated in whole or in part for any
purpose without permission from TASA.

Taiwan Space Agency
SN SRS
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1 Introduction

1.1 Purpose

This document describes the Product Assurance (PA) Requirements for the FORMOSAT-9
Program. The FORMOSAT-9 Program Contractor shall establish and maintain an effective and
acceptable Product Assurance Program Plan (PAPP) and implement the program during the
design, development and production of the FORMOSAT-9 Program.

1.2 Scope

The PA activities shall include safety, reliability, hardware quality assurance, software quality
assurance, parts, materials and processes control and configuration management. PA activities
shall be consistent with the requirements for a highly reliable spacecraft and the 8 years design
lifetime which includes 3 years of ground operation and 5 years of mission life.

The Contractor may use his internal policies and procedures to establish the product assurance
program that meets the requirements of this document.

1.3 Implementation
PA activities shall be performed in accordance with the following rules:

(1) Contractor shall nominate a PA responsible as focal point of contact for TASA

(2) Contractor shall be responsible for the execution of the PA tasks as defined in this
document of his engineering / AIVT (Assembly Integration Verification and Test) work
package (total quality management)

(3) All deliverable documents and all additional PA relevant documentation on unit level
shall be signed by at least two engineers from the Contractor

(4) Personnel from the Contractors’ Quality Assurance Department shall be involved for
tasks which require specific or more detailed knowledge (for example parts, materials
and workmanship expertise)

(5) Existing PA management policies, forms, processes and procedures may be utilized

(6) The PA tasks shall be performed on all qualification, flight models and for the GSE
(Ground Support Equipment), as relevant

(7) The requirements shall be applicable to all involved sub-Contractors

(8) The requirements shall be applicable for all hardware and software items and for all
services provided under this contract

The PA goal is to maintain an effective and timely Mission Assurance Program and ensure that
are satisfied throughout all phases of the project.
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2 Related Documents

2.1 Applicable Documents

The following documents of the exact issue shown or, if no issue is specified, the issue in effect
at the date of contract agreement shall form a part of this document to the extent specified herein.
In the event of conflict between the documents listed below and the contents of this document,
the contents of this document shall take precedence. All conflicts shall be brought to the
attention of the Contracting Officer.

FS9-PLAN-0001 FORMOSAT-9 Product Assurance Program Plan

2.2 Referenced Documents

The following documents are listed for reference and guidance only. Unless otherwise specified,
the issues of the documents are the current versions. Contractor’s established practices,
handbooks, standards and procedures for the design, manufacture and test, when
modified/updated to meet the requirements of this document, will be applicable.

AEC-Q100 Failure Mechanism Based Stress Test Qualification for
Integrated Circuits

AEC-Q101 Failure Mechanism Based Stress Test Qualification for Discrete
Semiconductors

AEC-Q102 Failure Mechanism Based Stress Test Qualification for Discrete
Optoelectronic Semiconductors in Automotive Applications

AEC-Q200 Stress Test Qualification for Passive Components

ANSI/ESD S20.20 Protection of Electrical and Electronic Parts, Assemblies, and
Equipment

EEE-INST-002 Instructions for EEE Parts Selection, Screening, Qualification,
and Derating

ECSS-M-ST-40C Space project management- Configuration and information
management

ECSS-Q-ST-30-02 Space product Assurance - Failure modes, effects (and
criticality) analysis (FMEA/FMECA)

ECSS-Q-ST-30-11 Space Product Assurance - Derating - EEE components

ECSS-Q-ST-60 Space Product Assurance - Electrical, electronic and
electromechanical (EEE) components

IPC-2220-FAM Design Standards for Printed Boards

IPC-6010-FAM Printed Board Performance Specifications

IPC-A-600 Acceptability of Printed Boards Training and Certification
Program
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IPC-A-610

IPC/WHMA-A-620

IPC-J-STD-001
MIL-PRF-38534

MIL-PRF-38535

MIL-STD-883

MIL-STD-889

MSFC-SPEC-522B
NASA-STD-8739.1B

NASA-STD-8739.4A

NASA-STD-8739.10

NESC-RP-19-0149
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Acceptability of Electronic Assemblies Training and
Certification Program

Requirements and Acceptance for Cable and Wire Harness
Assemblies

Requirements for Soldered Electrical and Electronic Assemblies

PERFORMANCE SPECIFICATION HYBRID
MICROCIRCUITS, GENERAL SPECIFICATION FOR

PERFORMANCE SPECIFICATION INTEGRATED
CIRCUITS (MICROCIRCUITS) MANUFACTURING,
GENERAL SPECIFICATION FOR

TEST METHOD STANDARD MICROCIRCUITS
Dissimilar Metals
Design Criteria for Controlling Stress Corrosion Cracking

WORKMANSHIP STANDARD FOR POLYMERIC
APPLICATION ON ELECTRONIC ASSEMBLIES

WORKMANSHIP STANDARD FOR CRIMPING,
INTERCONNECTING CABLES, HARNESSES, AND
WIRING

ELECTRICAL, ELECTRONIC, AND
ELECTROMECHANICAL (EEE) PARTS ASSURANCE

NASA Engineering and Safety Center Technical Assessment
Report Phase Il Recommendations on the Use of
Commercial-Off-The-Shelf (COTS) Electrical, Electronic, and
Electromechanical (EEE) Parts for NASA Missions

Utilization-of-COTS-in-ESA-Missions

3 System Safety Requirements

3.1 System Safety Program Plan

Contractor should develop a System Safety Program Plan (SSPP) to describe the tasks and
activities of the system safety management to identify, evaluate, eliminate, and control hazards
to prevent mishaps. This SSPP also states the goals and requirements of the system safety effort
and establishes the framework within which these goals can be satisfied.

Contractor should provide a focal point for all safety activities involved in implementing the
SSPP. Contractor is responsible for the following:

(1) To provide safety assessments at all Design Review meetings.
(2) Provide inputs for the Missile System Pre-launch Safety Package (MSPSP).
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(3) Support the program level interface with Range Safety.

(4) Participating in satellite level hazardous testing and system safety testing if needed.

(5) The designed shall meet the safety requirements of the selected launch vehicle provider’s
Range Safety User Requirements Manual during all phases of the program.

Contractor shall also be responsible for integrating safety into Spacecraft system and supporting
the SSPP as required.

3.2 Structural Integrity and Fracture Control

The structural integrity of the system shall be verified either by heritage, analysis, inspection,
test, or a combination of these techniques as appropriate. Analyses shall include review of
materials and processes to ensure proper use and handling to avoid degradation of the inherent
properties of the materials utilized on the Spacecraft. Materials subject to stress corrosion
cracking shall be avoided. Mechanical loads analyses or tests shall be performed as necessary.
Inspections shall consist of visual inspection and/or a Non-Destructive Inspection (NDI)
technique if applicable. Tests for structural integrity shall include proof load tests to limit loads.

3.3 Safety Design and Evaluation

Contractor shall ensure that system safety considerations are part of all design decisions, and
that no designs are incorporated that could compromise program safety requirements. When
hazardous operations are identified, procedures to control them shall be developed and
approved by TASA prior to implementation.

Design for Minimum Hazard. Hazards shall be eliminated by design where possible. Damage
control, contaminant elimination, or containment and isolation of potential hazards shall be
included in design considerations.

Safety Devices. Known hazards, which cannot be eliminated through design selection, shall be
reduced to an acceptable level with appropriate safety devices included as part of the system,
subsystem, or equipment.

3.4 Operational Hazard Analyses

An Operations Hazard Analysis (OHA) shall be performed when the use of a TASA facility or
the performance of an activity could result in subjecting the Spacecraft, or personnel to hazards.
Operations such as handling, transportation, functional testing, environmental testing, etc. shall
be evaluated to identify hazards that might exist. OHAs shall be performed to identify and
document the requirements for controlling each hazard. A report of each OHA shall be
submitted at least 30 days prior to the use of TASA facility or the beginning of any activity that
could be hazardous.
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3.5 Personnel Safety

Personnel safety shall be the responsibility of Contractor. Safety hazards shall be identified in
all relevant test and integration procedures referring to specific safety assurance procedures
where necessary. The main goal is to prevent personal injury and to prevent damage of flight
equipment and facilities.

The Contractor can use his own safety policy and procedures considering local, state and
national safety requirements.

The procedures shall clearly identify hazard and also include preventive measures, required
infrastructure or environment etc. controlling or eliminating these hazards.

3.6 Safety Waivers

In the event that a launch safety requirement cannot be met, a request for waiver shall be
prepared and submitted to the launch range and launch service provider for review and approval.
Each request shall be accompanied by substantiating data to describe the need and justification
for noncompliance. A waiver request shall be initiated immediately upon identifying the need
for the waiver, and shall be submitted independently of other safety documentation.

4 Reliability

4.1 Design for Reliability

Contractor shall give preference to hardware and hardware designs that have performed
successfully in the intended actual mission environment. The parts and components derating
criteria shall be consistent with the parts derating policy developed to comply with applicable
parts, materials and processes requirements.

To support the one failure tolerance at system level, the unit should be internally one failure
tolerant with respect to credible failures or two non-redundant units in cold / hot redundancy
should be used.

4.2  Failure Modes Effects Analysis (FMEA)

Contractor should perform the FMEA using ECSS-Q-ST-30-02 or equivalent standards as
guidance. The FMEA provides for an analysis to determine possible modes of failure and their
effects on mission success, with the provisions for identifying each failure by its criticality
category number. The FMEA also documents the risk retention rationale relative to design
features, testing, and inspections required which would minimize the failure occurrence
probability.

FMEA should be prepared at the lowest level required to support potential uses (testing, failure
reporting or corrective action, preparation of mandatory inspection points). Preliminary FMEA
should be performed to the component level and within the component to pursue all critical
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functions. Final should be performed down to the part level for selected scenarios (i.e. for
single point failures, SEU sensitive parts, and other critical components).

The Contractor shall support the system level FMEA by providing a related functional
description of the component and a detailed design description of its electrical interfaces when
needed.

Furthermore, the Contractor shall provide a disposition to the system FMEA as far as the unit is
affected.

4.3 Critical Items

Contractor shall perform sensitivity analysis that relate the parts stress to circuits as they are
influenced by environmental effects, radiation effects, aging, and initial tolerances.

Critical items (CI) shall be identified in accordance with the definitions as given below:

® Safety critical items

Life limited items

Long lead items with lead time of more than 15 months

Items not previously space qualified

Items whose failing may significantly affect the mission success (single point
failures)

® Items with high process sensitivity

® |tems requiring export license (e.g. U.S. ITAR)

Contractor shall establish and maintain a controlled method for identification, control, and test
of critical items. ClI's shall be controlled via a critical items list which shall be provided to
TASA during CDR (Critical Design Review) and at final equipment delivery.

4.4 Limit Life ltem List

Contractor shall establish and maintain a current Limited Life Items List. The Limited Life
Items List is a list of items having critically limited useful life, total operating time, or operating
cycles.

Contractor shall maintain a record for each item that contains its total operating time or number
of equivalent operating cycles.
45 Operating Time

Electrical and electronic components shall accumulate a minimum of 300 hours operating time
prior to delivery. This may include operating time at the assembly level.
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Internally redundant components must accumulate 100 hours on each redundant side. If
accumulated operating time is less than 300 hours at the completion of acceptance testing, then
additional operating time shall be accumulated after the completion of this testing such that the
requirement is met.

Solar arrays, antennas, batteries, and limited life items are exempt from the operating time
requirements.

5 Hardware Quality Assurance Requirements

A Hardware Quality Assurance Program Plan (HQAPP) for the FORMOSAT-9 Program shall
be established and maintained. Contractor may use his existing quality management system to
establish the quality operating procedures applied to FORMOSAT-9 Program that ensure the
manufacturing, assembly quality and reliability meet the requirements of space environment
applications.

Contractor shall allow TASA quality assurance representative to perform inspection and quality
audit of manufacturing and assembly if needed. Contractor shall designate a quality assurance
representative to be responsible for related quality matters. The HQAPP shall be part of overall
PAPP.

5.1 Certificate and Calibration

Contractor personnel responsible for soldering, assembly, manufacture, inspection, test should
be certified prior to performing these activities. The related standards are as follows:

® Bared PCB: IPC-A-600

® PCB assembly: IPC-A-610

® Harness: IPC/WHMA-A-620

® Others: NASA-STD-8739.1B, NASA-STD-8739.4A, IPC-J-STD-001

Contractor shall ensure that the calibration of support and test equipment is valid.

5.2 Non-Conformance Control

Any nonconformance occurred during manufacturing and test shall be recorded, analyzed,
disposed and corrected by Contractor. Contractor shall also make a Nonconformance Report
(NCR) control log and maintains it till complete of product delivery. This Nonconformance
report control log shall be incorporated in EIDP (End Item Data Package). The NCR Severity
classification is defined as follows:

® Major NCRs: Problems or failures are impacting the schedule or deviating from the
performance. These NCRs require the TASA signature for final disposition and closure.

® Minor NCRs: Problems or failures are not directly impacting the schedule or deviating
from specified performance. Final disposition and analysis of minor issues can be
reviewed and approved by Contractor and the Nonconformance Report shall be provided
to TASA.
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Contractor should inform TASA about minor NCRs within 5 working days and major NCRs
within 24 hours.

Specific process and procedures for the Material Review Board (MRB) and Configuration
Control Board (CCB) shall be developed by Contractor and shall be readily available for TASA
to attend and review.

Each discrepancy report, which flags a non-conformance against requirements and requires a
use-as-is or repair disposition, shall be approved by CCB.

5.3 Manufacture and Assembly Procedure

The manufacture and assembly processes shall be accomplished in accordance with the
procedures and process controls that ensure the quality and traceability required for the mission.
These procedures and process controls shall be documented for all processes, operations,
inspections, and tests, including criteria and techniques shall be defined. Records that providing
evidence of inspections, tests, configuration and material review actions during the fabrication
and assembly process shall be maintained.

Cable and wire harness manufacture should meet the requirements of drawings, it should follow
IPC/WHMA-A-620 or other equivalent requirements.

For the design, manufacturing, assembly and inspection of the printed circuit boards should
follow below standards:

- Layout: IPC-2220-FAM
+ Manufacturing: IPC-6010-FAM, IPC-A-600

- Soldering: IPC-J-STD-001 or equivalent standard
« Assembly: IPC-A-610

The inspection requirement for PCB shall meet IPC-A-600 Class 3 and IPC-A-610 Class 3 for
PCBA.

5.4 Environmental and Contamination Control Requirements

Contractor shall establish and implement the environmental and contamination control program
consistent with the requirements of the mission.

5.4.1 Environmental Control

Environmental conditions such as temperature, humidity, and particulate contamination should
be appropriately controlled for parts handling, packaging, and storage. The temperature should
be maintained between 18°C and 30°C and the relative humidity should not exceed 70%.
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5.4.2 Contamination Control

The environmental cleanliness level of handling, assembly, integration, testing and
transportation preparation should be 100K or better.

The flight hardware shall be maintained at least visual clean.

5.4.3 Electrostatic Discharge Control

Contractor shall base on ANSI/ESD S20.20 to establish an Electrostatic Discharge (ESD)
Control Program to protect all types of electrostatic sensitive devices, circuits, units, and
assemblies from ESD damage during procurement, receiving, inspection, storage, handling,
integration, test and delivery.

5.5 Inspection Points

Contractor shall notify TASA at least one (1) week in advance for mandatory inspection points
(MIP) of manufacturing, integration and test, such as PCB prior to conformal coating,
equipment inspection before cover, equipment before delivery. Contractor shall have his own
MIP plan and provide the inspection report to TASA.

TASA reserves the right to witness these inspection points when needed.

5.6 Handling, Storage, Preservation, Marking and Labeling, Packaging,
Packing and Shipping

5.6.1 Handling and Storage

Articles and materials shall be protected during all phases of fabrication, processing, and
storage to prevent handling damage. Special handling instructions shall be provided to the
person who responsible for receiving activities. Evidence of initial and periodic proof-load
testing of handling equipment shall be maintained.

Avrticles and materials to be stored shall be protected against deterioration and damage. Articles
and materials subject to age deterioration shall with the indication of the initiated and expiration
date on the container.

Procedures shall be generated and utilized to ensure the safety of personnel as well as the
maintenance, positive identification, periodic inspection and periodic test of articles.

5.6.2 Preservation, Marking and Labeling

Avrticles and materials subject to deterioration, contamination, or corrosion through exposure to
air, moisture, or other elements during fabrication and storage shall be cleaned and well
preserved to ensure maximum life and utility.
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An appropriate marking and labeling for packaging, shipment and storage of articles and
materials shall be performed in accordance with applicable specification and/or contractual
requirements. Critical, sensitive, dangerous and high-value articles are suggested to have
attention label on its container.

Articles and materials shall be packaged to prevent deterioration, corrosion, damage, and
contamination. Packaging procedures and instructions shall be utilized and shall provide
protection to articles and materials during transportation.

Maintenance of specific internal or external environments shall be included in the packaging.
Specific environmental requirements shall be detailed on the exterior of the package.

Specific environmental indicators shall be provided as needed, set and fitted to the product and
container prior to shipment according to their user's manual.

5.6.3 Packaging and Packing

® Cleaning and inspection shall be completed before packaging to ensure that the surface
cleanliness meets the visual cleanliness level.

® Parts shall be double bagged with drying agent and verified to guarantee dry conditions
below 70% humidity.

® The ESD sensitive parts shall be protected by ESD bag/ ESD box and be packaged with
well form.

The packages are placed with the cushioning foam in the transport case.
The packaging list is placed in the transport box.

The transport box is closed and screwed.

The packaging list and the commercial invoice are attached to the exterior of the transport
box. They are enclosed in waterproof wrapper and marked with “Shipping
Documents/Commercial Invoice”

® The free space of the transport box is filled with shock absorbing material at least of 10 cm
of thickness at each side.

® The shock watches are positioned horizontally and vertically outside the transport box on a
side wall together with a warning label.

® Cushioning, blocking, bracing, or bolting, as applicable, shall be provided to prevent
rupture of flexible barriers, undesired free movement within containers, and physical
damage due to transmission of shock and vibration. Tests shall be performed, when
necessary, to ensure proper packing protection.

5.6.4 Shipping

® All articles and materials shipped from the plant shall be controlled to ensure that all
fabrication, assembly, inspection and testing operations authorized and required to be
performed at the plant or test site have been satisfactorily completed.
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® Articles and Materials have been preserved, packaged, identified and marked in
accordance with applicable procedures and requirements.

® In the absence of packing and marking requirements in the Contract or subcontract,
packing and marking of articles and materials shall comply with local commerce and
transportation department rules. Or, the container for the units should be labelled, tagged or
marked to allow detailed identification of the contents of the container, with at least the
following: Name of manufacturer and customer of the unit, Unit name, Configuration Item
number, and Part number.

® A completed documentation package shall be provided. This package shall contain
documentation required to identify, maintain, preserve, and utilize the shipment and shall
consist of those documents specified by the Contractor to be submitted with the shipment.

6 Software Quality Assurance Requirements

Contactor shall establish and maintain a Software Assurance Program for all software
development activities. Contractor can use his own existing PA programs and practices. All the
software processes and products must be independently confirmed by an internal organization.
TASA reserves the right to witness and/or audit the confirmation process.

The following documents shall be delivered:

» Software Requirements Document (SRD) shall contain User and Software
Requirements. This document shall be regarded as an input document before starting the
Software Design Phase.

» Software Design Description Document (SDDD) shall be started with Architectural
Design description and shall be detailed during the detailed design phase. Software
interfaces shall be described in the relevant document.

The software development shall follow the software verification and validation approach
described hereafter:
* Test of each software module on module level.

* Integration of software functions to more complex software components, and respective
testing as early as possible.

 Identification of critical software components and verification by extensive functional
testing.

» Extensive testing of the software timing behavior via dynamic testing with the software
running on a representative target system computer.

» Potation of the integrated software to a target system computer.
* Support to the system level testing shall be provided.

Contractor shall identify the software tools, techniques, and methodologies to be used on the
flight software that supports the overall software assurance program. Tools, techniques, and
methodologies shall be clearly listed and shall have available interfaces for information
acquirement and software developing.
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7 Parts, Materials and Processes (PM&P) Requirements

7.1

Electrical,
Requirements

Electromechanical,

and Electronic (EEE) Parts

7.1.1 Parts Selection and Quality

® Parts used in the design of the component/unit shall be selected in minimum quality as
follows. (1) is the highest preferred parts level, and (2) is the second preferred, and so on.

« EMI filter, Isolated DCDC

(1)MIL-PRF-38534 or ESA ECSS equivalent,

Converter (2)MIL-STD-883 class B
+ FPGA, MCU (1))MIL-PRF-38534 or ESA ECSS equivalent,
(2)MIL-STD-883 class B
+ Diode (1)JANS, (2)JANTXV, (3)JJANTX, (4)Automotive Grade,

(5)Industry Grade

« Bipolar Transistor

(1)JANS, (2)JANTXYV, (3)JJANTX, (4)Automotive Grade,
(5)Industry Grade

+ MOSFET

(1)JANS, (2)JANTXV MOSFET, (3)JANTX, (4)SiC or GaN
MOSFET, (5)Automotive Grade, (6)Industry Grade

+ Memory

(1)Space Grade MRAM, (2)Automotive Grade MRAM,
(3)Industry Grade MRAM, (4)Space Grade DRAM,
(5)Automotive Grade flash memory, (6)Industry Grade flash
memory

+ Passive

(1)MIL ER failure rate R or ESCC equivalent, (2)Automotive
Grade (AEC-Q200)

« POL, LDO

(1)MIL-PRF-38535 or ESA ESCC equivalent,
(2)MIL-STD-883 class B, (3)Automotive Grade
(AEC-Q100), (4)Industry Grade

« Mechanical Relay

MIL Grade

« Connector

(1)Space Grade, (2)MIL Grade or equivalent

« Other Microcircuit

(1)MIL-PRF-38535 or ESA ESCC equivalent,
(2)MIL-STD-883 class B, (3)Automotive Grade(AEC-Q100,
Q101, Q102), (4)Industry Grade

® EEE parts in the flight equipment shall be procured from the original manufactures or

authorized distributors.

® All COTS parts shall be selected to meet their intended application in the predicted mission
space environment constraints including Total lonizing Dose (TID), Displacement
Damage (DD), atomic oxygen, spacecraft charge and Single Event Effects (SEE).
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® The selection of the EEE Parts with Space grade will use NASA EEE-INST-002,
NASA-STD-8739.10 and ESA ECSS-Q-ST-60 as guidance. For EEE COTS electronic
parts, the guidance will be NESC-RP-19-0149 and
Utilization-of-COTS-in-ESA-Missions.

® Critical parts such as DCDC converter, FPGA, CPU, tantalum capacitor will use military
quality level.

® All cavity packages of parts should perform Particle Impact Noise Detection (PIND) test
according to MIL Standard.

® For radiation-sensitive high-voltage metal-oxide-semiconductor field-effect transistors
(MOSFETS), radiation-resistant parts should be selected. For field-programmable gate
array (FPGA) parts without triple-mode redundancy (TMR), radiation-tolerant parts are
also used. Parts without radiation testing need to undergo radiation evaluation and testing
to ensure their compliance.

® Try to avoid single points of failure. However, when it cannot be avoided to use EEE
COTS parts at the single failure point, the parts of the military quality level shall be used.

® Do not select and use the following EEE COTS parts due to the reasons such as life limit
for space use, confirmed nonconformance, safety problems and reliability risks.

a. Pure tin and tin alloy with lead content of 3 % or less may develop whiskers. Parts
with those materials shall not be used unless they are evaluated for whisker
resistance or are properly treated for whisker prevention (such as solder coating
including “HSD or over-plating”).

b. For health and safety, beryllium oxide (unless otherwise specified in the
procurement specifications), cadmium, lithium, magnesium, mercury, zinc,
radioactive materials and all other materials that may cause safety hazards shall
not be used. However, this excludes the cases where materials are contained in an
alloy to be used as structural materials or used in hermetically sealed containers
including batteries and safety problems will not develop.

c. Non-hermetically sealed materials shall be used with particular attention paid to
off-gas, flammability and toxicity.

® EEE COTS parts in space missions, careful evaluation and verification are required. After
screening and validation, industrial parts, automotive parts, and high-reliability parts can
be used.

® Prioritize the use of commercial off-the-shelf (COTS) parts that have been previously used
in other international space projects. If unavailable, choose automotive or industrial
standard parts because they are more durable and have longer lifespans in extreme
environments. If automotive or industrial standard parts are not available, then opt for
general commercial off-the-shelf (COTS) parts.

® Users can choose parts or materials that meet both performance and outgassing
requirements based on their needs. If any parts or materials do not comply with the
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aforementioned outgassing specifications, users must submit a deviation or waiver through
the CCB.

7.1.2 Parts List

Contractor shall develop and maintain a Declared Component List (DCL) consisting of EEE
parts of all unit for the FORMOSAT-9 Program. The DCL shall include all parts to be used by
all subcontractors on the program for design and manufacture. The DCL shall be issued as a
minimum at CDR (as-designed) and at flight hardware delivery (as-built) for customer review
and approval. The DCL shall be updated as program progress and maintained control
throughout the life of the contract. This list shall be kept under configuration control and shall
issue in an editable electronic format, identifying all component types needed.

7.1.3 Parts Traceability

EEE parts procured for use in the flight equipment shall be traceable by part number,
manufacturer, date code or batch/lot number (include individual serialization when provided by
the supplier). Parts traceability records shall provide as-built information for each installed EEE
part, in order to facilitate ready identification and isolation of suspect parts identified via quality
alerts or other subcontractor/supplier.

7.1.4 Derating

Contractor shall implement derating rules for EEE parts used in its design in accordance with
the requirements of ECSS-Q-ST-30-11, EEE-INST-002 or other equivalent.

7.1.5 Parts Age

EEE COTS Parts Requirement: Parts shall be in new condition and manufactured no more than
four (4) years when received at TASA. Part Age and Storage Restrictions: the part age four (4)
years and the storage of parts cannot exceed five (5) years, will be reviewed to determine the
need for re-screen. The above two points are implemented concurrently, and if they exceed this
regulation, a quality control review meeting will be convened.

7.2 Materials and Process Requirements

7.2.1 Declared Material List (DML) and Declared Process List (DPL)

Contractor shall develop and maintain a Declared Material List (DML) and a Declared Process
List (DPL) consisting of materials and processes of all the Part/Unit. The DML and DPL shall
include all materials and processes to be used by all subcontractors for design and manufacture
of flight and qualification equipment. The DML and DPL shall be issued as a minimum at PDR
and CDR (as-designed) and at flight hardware delivery (as-built) for TASA review and approval.
The DML and DPL shall be updated as program progress and maintained control throughout the
life of the Contract. They shall be kept under configuration control and shall be issued in an
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editable electronic format, identifying all component types needed.

7.2.2 Material and Processes Selection

Materials and processes selection shall be based on heritage, vacuum stability, processing
requirements, cured properties, and potential for contaminant generation.

Suitability of materials and processes will be established by heritage design in similar
applications/ environments or by test and analysis.

Materials shall preferably be selected from a valid Materials List of a recognized authority
(e.g. ESA, NASA, or MIL) or from previously flown space hardware.

Outgassing rates of materials shall be less than 1.0% of Total Mass Loss (TML) and 0.10%
of CVCM (Collected Volatile Condensable Material). Exception up to TML < 5% are
allowable for hygroscopic materials like CFRP (Carbon Fiber Reinforced Plastic) or
thermal foil. Contractors can choose parts or materials that meet both performance and
outgassing requirements based on their needs. If any parts or materials do not comply with
the aforementioned outgassing specifications, contractors must submit a deviation or
waiver through the CCB.

Materials and/or processes that are known to generate particulate debris shall be avoided to
the maximum extent possible. The manufacture of harnesses shall be scrutinized to ensure
that harnesses are properly cleaned prior to assembly, and that chafing shall be avoided by
using protective sleeves.

Life limited materials shall be avoided wherever possible. Potential limited life items that
are planned for use in flight hardware shall be identified in the material list. (including
maintenance/replacement requirements)

Materials exposed to free space, in particular facing flight direction shall be compatible
with atomic oxygen (ATOX) environment. ATOX sensitive materials like silver, kapton
or CFRP should be avoided or adequately protected (plated/coated).

Perishable materials such as sealants, adhesives, and potting compounds that deteriorate
with age or exposure are identified on the container by the date that the useful life of the
materials was initiated (zero time) and the date at which the useful life will be expended.

Prohibited materials identified by recognized space authority (e.g. ESA, NASA, or MIL)
shall not be used externally or internally to the Spacecraft (such as Pure Tin Plating,
Cadmium Plating, Zinc Plating, Lubricants not stable under vacuum environment,
Corrosive gas-generating silicone sealants, Mercury (Hg), or mercury compounds, etc.).
Any deviation when required will be brought to MRB for disposition. If contract
requirements are violated for those purchased items and “Use As Is” is accepted by
program MRB, then an RFD or RFW will be required for CCB disposition.

Inorganic materials (including mechanical hardware) used for structural and load-bearing
applications shall meet the criteria for acceptance specified in MSFC-SPEC-522B and
MIL-STD-889.

All exposed inorganic materials shall have a specified approved surface treatment such that
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no bare metal surface is exposed.

® Unless protected against galvanic corrosion, dissimilar metals shall not be used in contact
with each other. The use of dissimilar metals shall be controlled in accordance with
MIL-STD-889.

8 Configuration Management Requirements

A configuration management program shall be established and maintained. The program shall
be fully documented to describe the methods and procedures for configuration identification,
control, status accounting, and auditing.

8.1 Configuration Identification

Configuration baselines (functional, allocated, and product) shall provide the basis for
configuration management at specified program points. The configuration identification of an
item shall consist of the baseline configuration identification documents and all characteristics
of the item that require control at the time and the baseline are established. Controls shall be
established to assure compatibility and consistency between functional, allocated, and product
identifications.

Basically, a product configuration baseline should be established at Critical Design Review/
Manufacturing Readiness Review (CDR/MRR) and prior to proto-fight or flight drawing
release to fabrication, whichever is first. Release of drawing to fabrication prior to COR/MRR
is permissible but at the Contractor’s own risk.

8.2  Configuration Control

Configuration items shall be controlled by establishing configuration identification in
accordance with Section 8.1 and by controlling all changes, including waiver and deviations, to
that identification. Procedures should be established to ensure that the following activities are

covered:
(1) Prevention of changes affecting degradation of product capability.
(2) Involvement of all actors in the concerned analysis and decision process of changes.
(3) Control that authorized changes or deviation are implemented, verified and recorded.
(4) Prevention of the implementation of unauthorized changes or deviations.

(5) There is controlled distribution of all documentation and changes to such functions as
engineering, procurement, manufacturing, and logistics.

(6) Documentation controlling manufacturing, inspection, and test operations is revised to
incorporate approved changes.

(7) Changes are incorporated at the specified effectively points.
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8.3  Configuration Control Board (CCB)

Once the configuration baseline is established, the Contractor’s CCB, chaired by the project
manager or his designee, should be responsible for the preliminary determination of
classification of changes to the baseline document. TASA approval is required prior to
incorporation of any Class | change. A proposed Class | change shall be accompanied by
adequate supporting data and cost summary if required. A Class I change is defined as:

* Any change in contract scope (e.g., weight, performance, interface, reliability, electrical
or physical characteristics, etc.) as defined by the procurement requirements of the
equipment specification and applicable drawings, interface documents.

» Performance or durability to such an extent that superseded parts, subassemblies,
assemblies, or complete delivered end item must be reworked, replaced, or discarded on
items already delivered.

* Interchangeability of any item if the item has already been delivered.
* Any change which affects any delivered technical manuals.
* Configuration to the extent that retrofits is required.

Class Il changes are other than Class | and may be incorporated without TASA approval.
However, description of the change shall be forwarded to TASA for concurrence of the change
classification.

8.4  Configuration Status Accounting

A configuration status accounting system should be established and maintained which provides
for the collection, storage, retrieval, and reporting of configuration data. Configuration status
accounting reporting should be initiated at the time the configuration baseline is approved and
maintained until the last unit is delivered. Configuration status accounting records should be as
a minimum, include identification of:

(1) Technical documentation comprising the configuration baseline and other essential
configuration item data.

(2) Proposed changes to configuration identification and the status of such changes.

(3) Approved changes to configuration, including the specific number and kind of items to
which these changes apply, and the implementation status of such changes.

(4) The as-built configuration of delivered items.

The standard data elements and features should be used where applicable.
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Acronym
Acronyms Full Name
AIVT Assembly Integration Verification and Test
ATOX Atomic Oxygen
CCB Configuration Control Board
CDR Critical Design Review
CFRP Carbon Fiber Reinforced Plastic
Cl Critical items
CvCM Collected Volatile Condensable Material
DCL Declared Components List
DD Displacement Damage
DML Declared Material List
DPL Declared Process List
EEE Electrical, Electronic, and Electromechanical
EIDP End Item Data Package
ESA European Space Agency
ESCC European Space Component Coordination
ESD Electrostatic Discharge
FMEA Failure Modes Effects Analysis
HQAPP Hardware Quality Assurance Program Plan
ITAR International Traffic in Arms Regulations
MIP Mandatory Inspection Point
MRB Material Review Board
MRR Manufacturing Readiness Review
MSPSP Missile System Pre-launch Safety Package
NASA National Aeronautics and Space Administration
NCR Nonconformance Report
NDI Non-Destructive Inspection
OHA Operational Hazard Analysis
PA Product Assurance
PAPP Product Assurance Program Plan
PARD Product Assurance Requirements Document
PCB Printed Circuit Board
PCBA Printed Circuit Board Assembly
PIND Particle Impact Noise Detection
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PM&P Parts, Materials, and Processes
SDDD Software Design Description Document
SEE Single Event Effects
SEU Single Event Upset
SRD Software Requirements Document
SSPP System Safety Program Plan
TASA Taiwan Space Agency
TID Total lonizing Dose
TML Total Mass Loss
US-MIL U.S. Military
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