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J} What is requirement of Cubesat?

e Miniaturization °® Low cost

. standard . Flexbility
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% Integrated technology

SoC (System on Chip) , high density system
chip ,which can integrated many homogeneous
digital or analogy IP(Intellgent Property)

Memory DA/AD
Digital logic Amplifer ‘
unit |
CPU RF

Bus ‘
Network on J

chip MEMS
Reconfigurable unit peripheral |




: % Integrated technology

MCM(multiple chip module) /SiP (System in
Packae) , high density system chip ,which can
integrated many heterogeneous digital or
analogy chips
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000000 m m (b) MCM with bonding wire

connection

(a) PCB Implementation (silicon efficiency ~5%) (silicon efficiency >25 %)




Ly iitegrated design method

Evolution of SoC

Yesterday’s chip is today’s function block!
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Schematics
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klﬂ Relative Work

DoD , USA, Plan to integrate digital process,
Cmos—sensor, optical waveguides and decoders ,
RF, and Active module into a one chip
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"‘“x\ Related Work

ESA, Based on SPARC series keneral, build a
one chip platform , including processor, or
interior/peripheral buses, memory, AD
conversion and customized units etc.
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"‘“x\ Related Work

Satellite-On—a Chip(SoC) or silicon—Satellite)
compose of RF. thermal managerment,
payload, on—board computer and attitude and
orbit control. volume:20%20%3mm. weight:10g

Configuration: J Data
m

CMOS, <10g, 20x20x3 m Handling
L (radlation DH)

Attitude/
Orbit

Control
(2-sided)
(no propulsion) |

Thermal

Control
(heat sink)

Solar self- -
powered Payloads
(<1% eff) “SpaceChip” (00 ger) |




% Implementation

* Architecture
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3 @, Implementation

: CERFE
® 300,000 logic gates | L |
1553B A/D UART PWM Timers GPIO Interrupt

® Frequency:200Mhz
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® ]6kinds of electric | | _IIMB II
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h& Features of SoPC

One chip solution

simplify complexity of PCB desgin, set program logic
and boot processor from one boot-ROM,
High security

Improve the security by cryptographic module, protect
the software and configure file
Dynamic reconfigure

through bootstrap, permit to modify the configuration
In running time and update on line
IDE

support to develop software and hardware in
unique editor and co-simulate



" % Characteristic

voltage:
°//O :3.3V+/-0.30V;
*Kernel:1.8V +/- 0.15V;
Temperature: -45~+85C /-55~
+125°C
frequency: 1MHz~150MHz
power: 1W/100MHz

Application Set

eHardware EVB
eSoftware IDE

Package: PBGA/CPGA, pins:416




% Application CubeSat OBC

Computing Unit
133Mhz, 32-bit CPU
SRAM 1MB, SDRAM 16MB, FLASH 8MB,

Satellite Navigation

2-D positional accuracy < 7m

Height accuracy< 10m
Speed accuracy 0.01m/s

18 ST Intertial Navigation
Measurement range: 300° /s, 30g

Zero offset 13° /s, lmg



% Electronic components for Cubesat

/~  #E (Power)

Mianline :5V; 3.3V
power: 5600ma. h

/ GERIGIR (structur&
1U/2U/ 3UNLAR 4544
1kl A17075-T651
BafRS. F7: 4. 4e+0. 08 N » m2

UHF/VHF
effiency: 20DBm

) /W (TT&C) N\

Receive sensitivty:

high perforamda\\\
CPU: 32bit 120Mhz
GPS L1 (high dymamic
range)
position accuracy< 7m
speed accuracy 0.01m/s




Question?




