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Aerospace and Defence Spectrum Usage

Complete Solutions for the Entire Spectrum
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SpaceAvionics Radar

► RF and microwave

► Modules

► ADCs/DACs

► DSPs and processors

► MEMS and sensors

► Interfaces

► Switches and multiplexers

► Optical

► Power management

► Signal conditioning

► Monitor and control

► µModule® regulators

► Wireless sensor networks

► ADCs/DACs

Industry’s Broadest Portfolio of Solutions Across Entire Signal Chain

Broadest Process Technology Portfolio

GaN, GaAs, SiGe, BiCMOS, CMOS, MEMS, SOI

Advanced Integrated Solutions

Antenna-to-bits portfolio and ability to integrate on-chip and in-package

Security Capabilities

Hardware- and software-based cybersecurity and cryptographic technologies



Space Market Dynamics
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Driving factors:

► Increasing demand for data

• Mobile data traffic expected to grow 

at 25% CAGR 

• Global IP traffic expected to grow at 

20% CAGR

► Increasing constellation size

• Typical GEO : 2-10

• Typical LEO : 100-1000’s 

► Reducing launch costs facilitates 

larger constellations

• Past: $200M ULA

• Present: $60M SpaceX

• Future: SpaceX target is $5M 

► Lower satellite costs

• Past: $500M – large GEO

• Present: $500k – Oneweb LEO

• Future: ??

• Program Life-times are reducing

• Need to shorten time from 

concept to launch



COTS in Space – Achieving a balance
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PROs

Quicker access to

the latest technology

and products

Lower cost (compared to

QML-V products)

CONs

Commercial Packaging

(Typically non-hermetic)

No special treatment for

RAD performance*

The Risk Profile will depend on the Mission lifetime and requirements



Where does Commercial Space fit?
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Standard Commercial

Components

(45,000 SKUs)

Space Qualified

Components 

(QML V)

Cost

Reliability / Screening / Quality Level

A single Commercial Space

offering cannot meet all needs

in this new market

D

DD
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Deep-Space 
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Commercial Space Flow Overview
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Standard Commercial

Components

(45,000 SKUs)

Space Qualified

Components 

(QML V)

Cost

Reliability / Screening / Quality Level

Commercial Space 
Low

Standard electrical test

Benchmark TID test

Wafer traceability

Dedicated datasheet

Commercial Space 
Medium

CSL Features 
+
Test over temperature
Optional benchmark 
SEL test
Optional lot-specific TID 
Additional screening
Lot specific QCI

Commercial Space 
High

CSM Features 
+
Guaranteed post-
irradiation limits
Lot specific TID
SEE characterization
Extended screening 
& QCI
Serialization

Flows built on requirements in 

NASA PEM-INST-001 and 

SAE AS6294

Wafer traceability, lot uniformity, 

radiation monitors and enhanced 

testing/screening are not supported 

with commercial product



CS Product Availability

► CS products are based on released products

▪ Best available grade is selected for CSL/CSM (can be automotive if available)

▪ CSH operating temperature target is -55/125ºC (product dependent)

▪ Same package as commercial version

▪ Matte Tin is default terminal finish (NiPdAu or SnPb may be possible)

▪ A minimum business case will be required to support the engineering investment

► How are products selected for CS grade

▪ Some roadmap parts will be implemented according to generic demands

▪ Specific customer and program requirements

▪ Process technology / design suitability (likely radiation responses)

► CS products will become generally available once implemented

▪ It will take some time to create a catalog of parts
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CS Product Implementation
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Qual / QCI

Assembly / Test

10 20 30 40 50 60

Radiation Benchmarking

Weeks

TYPICAL CSL FLOW (20-22 WEEKS)

Assembly / Test / ScreenSetup TYPICAL CSM FLOW (32-36 WEEKS)

Qualification / QCIAssembly / Test / Screen / RLATSetup
Radiation Benchmarking

* = Benchmark Radiation Testing

TYPICAL CSH FLOW (48-52 WEEKS)

Setup

Radiation Benchmarking

Benchmark target (CSL/CSM/CSH) is 50Krad TID + SEL 

characterization, and SEFI (CSH only), testing performed is 

dependent on process technology and existing data.

Insufficient safety margin may require selection of alternative 

product adding to the overall implementation time.

Setup becomes more complex moving from 

CSL to CSM/CSH,  includes h/w fixturing 

and test development. Some tasks may be 

performed in parallel with radiation 

benchmarking.

No additional qualification is performed on 

CSL flow, leveraging existing qualification. 

CSM and CSH have increasing complex 

qualification and QCI requirements.



CS Products in 

Development
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AD9213 High Speed ADC - CSH
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AD9361 Transceiver - CSL
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ADRF5720 DSA - CSH
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LTC5596 40GHz RMS Detector - CSH
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Visit our Space microsite on www.analog.com
https://www.analog.com/en/applications/markets/aerospace-and-defense-pavilion-

home/adef-solutions/space-solution.html
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