MISSION-CRITICAL

INTERCONNECT
SOLUTIONS

SpaceGrade Interconnect Solutions

Proven, Rugged, Flightleritage Technologies



Glenair: Supplying Missio«Critical
Interconnect Solutions since 1956
Markets served:

Military / commercial e, e i
aerospace e

ome on Air Way

Outer space

Underwater / subsea / navy
Transportation / rail
Soldier / land warfare




SpaceGrade Design DisciplinesReliability

Deep fluency in the realworld mechanical challenges of
designing for space

Launch shock and vibration
Temperature extremes
Dynamic and installation flex
Blind separation




SpaceGrade Design DisciplinesPerformance

Deep fluency in optimizing package design for advanced
performance

Reduce payload weights

Reduce interconnect package size/
increase contact density

Reduce wear and tear mating-cycles
on deliverable connectors

Assure reliable satellite _
deployment/interconnect separation




SpaceGrade Design DisciplinesSurvival

Deep fluency in the extremes of space that degrade

performance

Eliminate condensable material
outgassing

Assure barrier/interconnect sealing
and hermeticity

Manage EMI/RFI and high-dose-rate
space radiation

Survive tem perature extremes

Prevent atomic oxygen
corrosion



GlenairWorldwide SpaceGrade
Manufacturing and Assembly Capabilities
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Three space-grade manufacturing and
assembly factories with clean rooms:
Glendale, CA; Mansfield UK; Glenair
Space Systems (Salem, Germany)

Certified independent test laboratories
(ISO/IEC 17025:2005, IECQ 01 and IECQ
03-6)

Nadcap and ESA special processes and
PCB assembly

In-House space-grade Class G Plating
Flight legacy on hundreds of programs

NASA, ESA and JAXA outgassing and
screening processing



So What is Materials Outgassing Exactly?

Inorganic materials tend to exhale
volatile materials when exposed to
high temps and very low pressure

Different materials exhale
differently

Materials can be subjected to
outgassing processing on Earth
(bakeout and/or vacuum) to prevent
potential damage from outgassing
In Space




Materials Selection and Outgassing

EEE-INST-002 defines suitable
metallic and non-metallic
materials for use in space

ASTM E 595 testing is used to
ensure low measures for

TML

CVCM

WVR

NASA / ESA screening levels
allow engineers to select
preventative factory outgas
processing, if warranted by
mission and application

Table A: Sample Identification
Assembly and Baking at | Thermal Vacuum 10°
Glenair torr outgassing at
Wilson Scientific

Sample # Material Temperature | Time | Temperature | Time
(°C) (Hours) (°C) (Hours) |

1 EPIALL 1908 Epoxy | 150 3 _ 175 48
2 FLUOROSILICONE 150 0.5 175 48
BLEND40 DUROMETER,
Momentive 23590-BLU

Table 1: Outgas Results for the samples.
Sample TML CVCM
(%) (%)

Sample #1 0.

Sample #2 0.

Sample #3 4.




Optional SpaceGrade Connector Screening

Per NASA screening levels and IAW MSISPEG548 for vacuum
outgassing of electrical connectors for space payloads

ESA and NASA Screening Levels and Modification Codes

Special Screening Only Special Screening Plus Outgassing Processing

Screening Level X X X . . 48 Hour Oven Bake Thermal Vacuum Outgassing
Interfacial Seal is Installed Interfacial Seal is Omitted 175° C 24 hrs. 125° C

ESA Level 1 ] ]
nLevelt Mod Code 897E Mod Code 897F Mod Code 897) Mod Code 897C
Highest Reliability

ESA Level 2
High Reliability

Mod Code 897B Mod Code 897D Mod Code 897K Mod Code 897A

ESA Level 3

Standard Reliability Mod Code 897L Mod Code 897P Mod Code 897M
Ll Mod Code 4298 Mod Code 429F Mod Code 429 Mod Code 429C
Highest Reliability

NASA Level 2 Mod Code 429 Mod Code 429D Mod Code 429K Mod Code 429A
High Reliability

NASA Level 3 (Use standard .




Special Qualification of Metallic Materials
for Control of Stress Corrosion Cracking

Per MILSTD3029 Rev A

Dynamic and static stress tests in
NaCl (salt fog) over proscribed
timeframes to control for potential
premature material failure (cracking)




SpaceGrade Complex Cable Assemblies
Heritage dating from Commang_er

- Molded (Viton) assemblies
- Turnkey conduit assemblies
- Shielded harnesses

- Integrated Flex assemblies

JPL Mars Probes
AIRS Satellite

Gravity Probe Satellite
Space Shuttle

Titan Launch Vehicle
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SpaceGrade Micro and Nano Wire and

Flex Assemblies

30 years experience plus IPC and ESA
Certification ,

Radar, EO sensors, missiles,

satellite and space applications

Herschel Space Observatory

James Webb Space Telescope

GAIA optical astronomy satellite

Skynet 5 Military Satellite

ALMA Space Telescope

JPL Mars Probe and Mars Curiosity Rover
AIRS Satellite

Kinetic Kill Vehicle (KKV)

Cassini
Gm CrIS and Northrop Space NPOESS Satellite




Flight-Grade Harness Assemblies: GSS (Salem)

Glenair ESAcertified facility in Europe for wire harness fabrication

Gm Reference applications: ACLS and Lisa Pathfinder



