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Introduction
A Kea-Origins?

N

A What does it do?

A What is it intended for?
A How does it perform?
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Namuru To Kea Evolution

A Kea V4.1SBR3 is the commercializationof
Namuru

A Takes advantage of new parts
I SmartFusion2 System-On-Chip (SOC) FPGA/Processor
I BL2627, GD1030 & GD1040 RF ASIC front ends

A More features and improved performance

A Applications, instead of research focus
I GPS for CubeSat missions is a main application

I Accommodates a standard CalPoly CubeSat, which
differs from Namuru V3.2 that is for Boeing Colony Il
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Kea V4.1SB Receiver Module

A Credit card sized

A SmartFusion2 SOC

i/ Large flash based FPGA with 50k or 80k’logic elements and
enhanced SEU immunity

I Powerful 166 MHz ARM Cortex M3 processor
A 512 Mb of SECDED LPDDR SDRAM
A 8 MB of serial Flash
A 8 kB of FRAM (ferromagnetic RAM)
A CMOS RF ASIC capable of L1/E1 operation
A Super-capacitor powered RTC
A Support for disciplined VC-TCXO and reference frequency output
A USB?2 interface for debugging and data-capture
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CalPoly CubeSat Interface
Board

A Convert credit-card sized Kea to CalPoly form-factor
A Different interface boards for different customers
A Support includes:

I GPS antenna switching
I PC104 bus interface
I USB UART serial port interface

I” “Flight models will include an
aluminium box for additional
radiation shielding
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Low Earth Orbit (LEO)
Accur

Accuracy ofao'v(v: L¥rth orbit test with Spirent GPS simulater (no ionospheric errors)
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LEO Accuracy 2

A Kea V4.1SBR3 shows similar performance to’"Namuru V32R3

I 'R98 = 3.285 m, CEP = 1.808 m
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Timing Precision Test In
LEO

A 1PPS timing precision tested with Spirent simulator

Timing Error with mean zeroed (ns) Timing Error Statistics
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Rocket Launch Accuracy

A Spirent simulation covers launch to orbit, with multiple
stages

A Dynamics

I Up to 40 m/s/s of acceleration in this scenario
(tracking loops expected to handle more than this)

I Up to 7000 m/s speed
I 1 Hz navigation solution update

A Accuracy in the ECEF and radial, along and cross-track
dimensions shown in the following slides
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Rocket: ECEF Errors
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