UHF Communication System
| for Modular Satellite

ido Sansoe
ite Del Corso
candidate:
Lv Shuai
21th September, 2010 |




= Introduction

= Hardware Development
= Software Development
= Realization and Test

= Conclusion



Introduction

= AraMiS project
» Modular Architecture for Satellite
» Evolustion of PiCPoT

= RF communication system
= S band (2.4GHz)
» UHF band (437MHz)

= Design Specifications (UHF)
small size, low weight, low power, half-duplex,
9600 baud, compatible with amatuer radio




Introduction

« UHF System Structure
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Through microcontroller programming, realize the functionality of a TNC!



Hardware Development

» Devices Selection

= Main Circuit

MCU MSP430F149
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External components
(DInput/output matching
(2)Bias resistor

@®PLL loop filter
@Crystal

(&Decoupling and filtering
capacitors



Hardware Development

» Interface
= MCU and OBC (On-Board-Computer)
--USARTO of MCU works in UART mode as a serial bus

 configuration
= MCU and CC1020 /
1.Configuration PIK e
--3-wire SPI bus 700 *ﬁL __________ S| Optom)
2.Signal A Mico
MCU is the Slave \ .
Tx: USARTL in SPI mode 22, [ ;
Rx: basic I/O function LOCK (0"\““31) N
\-



Software Development

» Softare Functionality Modules

supply interfaces
of CC1020

Realize
. TNC
Functions . :
Functionality
to configure
CC1020

Communicate
with OBC

I AX25.c realized the TNC functionality



Software Development

MCU main processing loop (main.c)

[In'rlializatinn J

Jyeceive command from OBC

Ma valid Command

HCommand?ﬁ" :
T .
$Carrier
[ Transmit J [ Carrier J [ Receive J

o \kimeuut
transmission timeout/non-valid
done CRCHull packet
End




Software Development

TNC Functionality (AX25.C)

= AX.25 protocol
--designed for amateur radio

Flag Address Control PID Info FCS

Flag

OL111110 | 112/224 Bits |  8/16 Bits 8 Bits N*8 Bits 16 Bits

= HDLC (High-Level Datalink Control)
--NRZI encoding

--Bit stuffing

--Frame Deliminiting

01111110



Software Development

= Polynomial scrambling/descrambling

(G3RUH standard)

» standard 9600 baud modem, 1+x124x17
= built with logic shift registers and exclusive-
-OR gate
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Realizatlion

= Software Tool
= Mentor Graphics

= PCB realization

Eruvzer micro

4.0GB




Realization & Test

= Experiment

v Y

Debug Interface

v

Amatgeur .- TNC MSP430 jfe— CC1020
Radio
A M A—
7 PC < Signal Interface

construction



Realization & Test

s Test Environment
» Hardware




Realization & Test
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|main.h | cc1020.c |5PLe |uart.c
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L Badth

— [ CC1020h
L Bindsth

— Bintinsic\y/[
— [ mspdai.
— BSPLy

— Btimerh

— [ uarth

a1 [ ol 020.c

—8 1 Output

— [ CC1020h
L Bindalh

— B intrinsics.h
— [ main.h

— [ mspdioh
— B mspd30.
L B uarth

il main.c

CU

E

#include <nzpdil.he
#include "wain.h"
#include ™aart.h”
#include "ax25.h"
#include "ecl020.h"
#include "3PL.L"
#include "timer.h"

l#define VECT 3IZE 260

software

gigned char option;
unsigned char i;
unsigned char din;

unsigned char vect| VECT 3IZE ]
unsigned char test[ VECT 3IEE ]

unsigned char crc;

char twp,tupl;

void wmain ()

{
short volatile semaforo;
int 1i;
TMTCTL = WMTPW + TOTHATD :

Stazione Di Terra Yersione 1.5

ALK Dt icevuti [45C11]
LOCK_R_OK
Carier
R%H 3T REEAAA0 el Worldba0 0D
meny
A
i LOCK_R_OK

Byte to Send

-0

Config

menu

Cammand

R 3% @ @aabA00Helo Worldbd 0016

Dat et [HEX]

ﬂ (14 00 52 4553 45 54 04 00 €D 65 BE 750400 5258 04 0D ﬂ

1 F 75 06 0D 5256 04 1D 4C4F 4348 5F 2
state of the S)’gﬁfﬁmzzaamsm92A5E0829898404040

il

4C 4F 43 48 BF 52 5F 4F 48 00 0& 6D E5 6E 75004 0D 5258
(0400 4C 4F 4348 5F 525F 4F 4B 00 04 52 2582 44 82 34
32A6E0825430 40404061 (3FOCOCODE DB 4365 6C
B BF 2057 6F 72 6C 64 COCODE DB D121 11 0400 60 £5
BE 75 04 0D 52 55 04 0D 4C 4F 43 4B 5F 52 5F 4F 4B (D (&
02582048234 T2 AR ENB2 359540404061 03FOCACH
OB DB 4865 6CECEF 2057 6F 726C 64 COCODE DB D1 21

B103F0COCODE DB 4865 6C AT 6F 2057 6F 72ECE4C0
CODB DB D1 211104 0D BD BABE 75 040D 5253 04,00 4C
4F 4348 5F B2 BF 4F 4B 0D (.52 7582 A4 B2 A 52 AB ED
8253994040 4061 03FOCOCODE DB 48 65 EC GCEF 20
§TEF72ECE4COCODEDE D1 21 F3 0400 6D 65 6E 75 08 =
o "

N [




Realization & Test

= Result
B Stazione Di Terra Yersione 1.5
ACK Dati ricesuti [45C1] Dhati ricesuti [HEX]
4| |0ADD 5245534554 040D 6D 65 6E 7504 0D 525804 0D 4
i LOCK_R_OK 4T 4F 47 48 5F 52 5F 4F 4B (0D 04 ED £5 6E 75 04 0D 52 58
Lamer 04 0D 4C 4F 43 4B 5F 52 5F 4F 45 0D 04 52 25 82 &4 52 94
Rz, 818 " @E@@assA00Helo Warldhd D ORi 92 A6 E0 82 5398 40 40 4061 03 FO CO CO DB DB 48 £5 6C
FESC —_— ECBF 2057 6F 72 6C 64 COCODE DE D1 21 11 04 0D BD 65
men \ BE 75 04 0D 52 58 04 0D 4C 4F 43 4B 5F 52 5F 4F 4B 0D 04
Status : F2 25 87 44 82 56 92 AF E0 B2 99 95 40 40 40 61 07 FO O CO0
Fix AraMiS DB DB 48 65 B BC EF 2057 6F 72 BC 64 CO CODE DB D1 21
- 11 (04 00 BD £5 6E 75 04 00 52 58 04 0D 4C 4F 43 48 5F 52
LOCK_R_OK Lo g0 BF 4F 4B 0D 04 52 25 82 A4 82 94 92 &F E0 82 58 98 40 40 40
Byte to Send E1 (03 FO OO CO DB DB 48 65 6T BC 6F 2057 6F 72 B 64 00
..................... Rz 5 818 ™ REEDAD0He Warldhd D0 CODE DB 01 2111 04 0D BD B5 BE 75 04 0D 52 58 04 0D 4C
§|1n 4F 47 4R 5F 52 5F 4F 48 0D 04 52 25 82 &4 B2 94 52 AF E0
meny _/ 82 98 9% 40 40 40 £1 03 FO CO C0 DB DB 48 65 £C 6C BF 20
supsequent < |576F 726064 COCODB DB D1 21F30A D 6D 65 6E 7504
SEND i v
4 |information 1 | |4 [N
Config
Cammand

Clear Ezci l




Realization & Te :E-IIIIIII

. RealTerm: Serial Capture Program £.0.0.57
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Conclusion

= Realization

This project has developed a small size, low wight,
low power and amateur radio compatible UHF

communication system with 9600 baud data rate.

» Future Work

* Long range test
= Reliability test in radiation environment



Thank you for your attention!



