Neka] malega o SDR

(predvsem o hardveru)

Marko Cebokli S57UUU



AM

DSB

M(t) 1+M(t) sinwt (1+M(t))sinwt
Nt T
B [ Y
M(t) sinwt M(t)sinwt
. ,AM\M A pania,
\/-\_Jt TPy

Y

[



M()

|

3fs

|

4fs

|

\/\JT
o, b}

Prekrivanje spektra
(aliasing)




M(t)
AN a8 a

LRSI AT

/

//////



Negativne frekvence
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Vzorcenje v osnovnem pasu (po demodulaciji)
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(S53MV DSP racunalnik) N




Vzorcenje nizke medfrekvence (SSB)
“offset baseband”
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Prakticni primeri:

DRM. RTTY, "
PSK31, WSJT e Ia.
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1/Q vzorcenje po direktni konverziji (zero IF)
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Prakticni primeri: _
GSM, GPS, ..... itd.
Softrock, SDR-1000, LINRAD - >
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Direktno vzorcenje
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Prakticni primeri:
Zvocna kartica: VLF (spectran)
USRP, QS1R do 2m

fsmin



Nekaj A/D pretvornikov

Linear LT2379-18 18 bit 1.6 MHz cca 100 dB @1000 cca 30 usd

Linear LTC2208 16 bit 130MHz cca 80 dB RS Comp: 120 eur
DigiKey: 130 usd




Zmogljivosti nekaterih popularnih vmesnikov

Paralelni (LPT port) 2.4M neto 150k

HP-IB (IEEE 488) 8M neto 500k
usBLL . DMbmto  ccaGOOk
SCSI 40M bruto cca 2M
UltawideSCSL  320Mbuo  calM
Firewire (IEEE1394) 400M / 800M bruto cca 20M / 40M
uUsB20  48Mbmto  ca2M
1000baseX Ethernet 1G bruto cca 60M
e calGreo  calM
SATA 1.5G/3G/6G 90M / 180M / 370M

PCle V2.0 16x 64G 4G



Zmogljivosti procesorjev

Pentium 3GHz, 12G/jedro 40 MHz 250k FLOAT
SSE

TMS320C476x  10G / jedro 33 MHz 208k INT MACs
FPGA XILINX 3.3 GHz INT MACs
Virtex 6

Stevilke so ZELO optimisticne!
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SDR z zvocno kartico
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VLF monitoring (SID)

Detektor strel

Razni DRM sprejemniki

PSK31, WSJT
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SDR z zvocno kartico
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LINRAD+WSE  Originalno za EME,

Poudarek na max dinamiki

SOFTROCK Minimalisticen, single band RX

fixwd Xtal LO, napajan iz USB
(USB je samo za napajanje)

SDR-1000 12kHz-60MHz, RX/TX, 6x preselector,

DDS LO upravljan preko LPT porta.
Vgrajen predojacevalec,
mocnostni ojacevalec, itd

FLEX-1500 Podoben SDR-1000

FUNCUBE  64MHz-1.7GHz, RX “USB dongle”

AMSAT closed design?



Softrock 40

28.224 MHz Divide-b
Oscillator 2
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SDR s hitrim A/D in predprocesiranjem

B>

A/D " Pred proc. —» Vmesnik

B
USB,

PC

Ethernet...

Predprocesiranje:
- ponavadi na FPGA
- digitalni oscilator + mesanje
- pasovno / nizko sito
- decimacija
- 1/Q detekcija

SDR-14
SDR-IQ
SDR-IP
Perseus
QSI1IR
HPSDR
USRP
USRP-2
USRP-N200



SDR vmesniki za PC s hitrimi A/D pretvorniki
1x 14bit @ IMH Spartan 3 USB2 d
Perseus “SOMHz ‘ XC35250 :
LTC2206 12 mnoz.
16 bit 200k Cyclone 3 “atlas” * OPEN,
HPSDR 1301\1/[I‘I@Z Eyls.’%lZeS e - kompliciran (vec
LTC2208 66 mnoz. ploscic)

In predprocesiranjem

ne
da

USRP-2 2x 14 bit @ 2x 16bit @ 25MHz Spartan 3 Ethermet 1000 ne ** 1000 USD
100MHz 400MHz XC3S2000 OPEN
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USRP
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USRP:
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4 Stage CIC Decimator h\ 31 Tap HBF > I

Divide by N ﬂ I/ Divide by 2 J]
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Divide by N J] _ /| Divide by 2 ﬂ
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o) USRP FPGA DDC




Samostojni SDR (vgrajen racunalnik)

FLEX-5000C vgrajen mini-ITX PC racunalnik Intel core 2 duo
Windows XP
192 kHz vzorcenje
kompleten Rx/TX z analognim delom (100W TX)
cca 4000 USD ??

USRP E100 Vgrajen OMAP3 (ARM cortex A8 + Tl C64x+ DSP)
ARM LINUX
2X 12bit 64MHz vhod
2X 14 bit 128MHz izhod
Spartan 3A-DSP1800 FPGA
1300 USD



TI OMAP L138

JTAG Interface ARM Subsystem DSP Subsystem
System Control
ARM926EJ-5 CPU CBT4x™
Input PLLICIock With MMU DSP CPU
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TI OMAP demo ploscice

700MHz RAM 256M SD/MMC (RS232) DVI-D UART, McSPI,
BEAGLE FLASH 256 M 1xUSB 2 slave S-video GPIO, PWM,
ARM Coretex A8 1x USB 2 host (LCD) Audio I/O
cca 8x8cm 1x
128 EUR TMS320C64x
OMAP 3530
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