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Software radio 7]&& ZHld AMLEo]2-
hard-wired radio system& $dAe] e
software radio platform 22 vlgo 24 3h}e]

AAZ 5y, thFRT 5 oot ge9 FAE
7VsdH sk 71e0ld) &, software® FIA
4 RF (radio frequency) channel access®
¥38l= BE air interfaced 7= 728 2
(1)~ (4). o] 71&E lde F2 T FAld
AHE et HZde B9 RF. 2% DSP
(digital signal processing), 281 &3}
47} ¥& ADC (analog digital conversion)
8 7le WA vlEe] A9 Al2gld] 457 9)
t}. Software radio 7&F Z+ Al2do] F44
< Z= offre ¥ 1ol ZAIG vist o] YAE 3
7} IF (intermediate frequency) ¥+ RF ol
A 3=7] g o]F2] Azl HAe] software
o] Aejel| aje} wl-¢- chefRt 71%5-E s3E] dEo
o} o2}t frdA Wl o]FFAlIT Fo| tioFdt
FAe| EAsAY MEL FAo] et Aol
o] 7]&& ARSI A7} wl$- Gold AL 7HA
a9tk B3] 4Ald) o]5-5AlF o] global
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% 1. Software radiod F871% 2 +4 8A4[1]
software® download WobA AHEE 4 it} o]  SDR FX2E 7|Hte R 3] AARE AR 34
2 Aol gl7] g o]FEANAE (FHr],  olt} B FelMe SDR FERE JMEe R sl A
A=) S EREIY 4 £ FARAAA"GME g FdY $A7) HEle 71gstaa) g

Aula F5 For gy Ad % HEA
Zbo15417) 146-147 MHz 30 kHz FM
ohdE1 FMuks 88-108 MHz 220 kHz FM
TV 3 VHF~UHF 6 MHz VSB
DAB (Eureka-147) VHF~UHF 2.048 MHz OFDM
(DQPSK)
oAl (1S-95) 800 MHz. 1.8 GHz 1.25 MHz CDMA/BPQK
o554 (WCDMA) 2.1 GHz 5 MHz CDMA/QPSK
GPS 1.5 GHz 10 MHz CDMA
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M Ed] o]o] A 11N FRS 41719 HA
Aol mej=lojof & Alahs Awala, 111 A4 3
e A7 F29 F8 BEQ Y %
pre-selector, IF filter ¥ AGC (automatic
gain control), #9H% dynamic range, ADC
% PDC (programmable down converter),
a2]2 DSP ¥ interconnection 5o di3ld &
Mg}, ez VA 28¢ Pt

I. 39 $37 2923

e AR 5 #H Ao A% A §
7 FARAE FEER BAEy gv). §3) A
U A8 & o ¥h= VHF (very high
frequency) ¢ UHF (ultra high frequency)
gL 3 Fo ddod BRd I g A
2E0] o] gl FAFA AMB|AE AFIWE
f3la glk. ® 12 VHF/UHF d19¢] #4584
o 35, T, d9F 2 AdA, aea Wz
Al vepdc}

E12HE BHe upe o] tefit T gYo)
AR AR & Ad ddS 3§ Waals 2 A
35 $Alsld B8 44 2d 19 SDR I

& 7|28 A2EE AR slo] EgAelt &
2+ SDR /dg 7|28 AAHe AA: A4S
of AAY Aol F8% dFL viAE 22 %
2 A’ Flo|t}. RF access ¥ ¥ RF A4
o] #& AAs=d UM e coverage,
RF/IF ¥, IF A=rlex 4 DSP, ASIC
(application specific integrated circuit),
FPGA (field programmable gate array) %
general purpose processord 71$& E% 1
Halo} ). Smart antenna (5] direction
finding system ¢ 7% parallel RF
channeld] 7} dAdz 248w, S/ 7]
gt dubA]l FA19] A s AdE A
Digital bandwidth& Z43= ADC 7]1&2 A
3 &k wel g AdelA 838 Alse A
O d9Es AP 2 ADCY AE % bit
g 98 ADCY dynamic range® ZA3A
ol 53k 23] 200 AR vle} 2Fo] At A3
NG ZL 7]5F2 2 over-sampling ratee] wet
A AlAdl ADCY  dynamic range®

10l0g (55 ) 8 o A+ sl 9e

A132] dynamic rangev ¥2¢4x Au3l uje}

FQ parameter

Remarks

Number of Channels

Number of parallel RF, IF. and/or base-band channels

RF Access

Continuous coverage from a minimum to a maximum RF

Digital Bandwidth

Bandwidth of the maximum ADC for each RF/IF channel

Dynamic Range

End-to-end including RF, IF, ADC, AGC, and processing

Interconnect Bandwidth

Bandwidth of critical buses, serial ports, back-planes etc.

Timing Accuracy

The precision and stability of system clock

Frequency Performance

RF. IF, and LO accuracy and stability

Processing Capacity

GMIPS or GFLOPS

Memory Capacity

RAM, ROM per processor, and mass storage capacity

Hardware Acceleration

Parameterized capabilities encapsulated in hardware such as
ASIC. FPGA. and related hvbrids

Operating Environment

OS and related facilities

E2. SDR Platform# 3= F2 8= (1)
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W71 W& 7$ 23 443 super heterodyne
AR S ARgE oH o}e dhol] pre-
selectorg AHEsh= AL Jdg A5 E AHAs] A
Aoty AL $idtol o] ASE AY W W
A FF3le 13 YHZ ER 13 YA = F
A} 1~2 MHz ©¢19] resolution®2 Aloj=9 1
2 1F F9E 3 GHz B} $& F948 AR

Pre-
selector

t}. o] FF AA= ol 14 IF el A
¥ band pass filterd] @71& €9 4 71 o
Zoltt. 24 9A9) 7|5 14 HAe) o 27
IF #3971 21.4 MHz 4 70 MHz7} &% &
o o] W= 1 kHzA X2 v| A As}A| Ao},
23 94 F g filter bankE F= AL A2l3}
A} ke AlEo] webd W2+ narrow band Al
38 AAs 2, g2+ wide band A3 E A%
T UAEEF 3p7] Hgolch. o]F Fol AGC A E
31 sl A3EkE Aol ADCAl dHAA 5
Atk ADCS] 7% 2 100 M samples/second
Fo] 7H3l7] witell 2422 MEHYE Fol NCO
£ M3 I-channel % Q-channel datag A
At A3 A gt o] Fof digital filteringel
oJalo] Yahe A TS FE80] A3

A. Wideband antenna % pre-selector
All-band antenna® Ad3}7] $13 A7 2

o] 3w At A 7 7psd AL A RF
)9 (HF, VHF, UHF, SHF 5) @ #4 & 7
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9] ot A3 glth. SPEAKeasy [6) Al
285 22 2 MHz ~ 2 GHz F35t9) A
ZE shie] Ay e AMgEle Ay ds
5 Al T AgsgAg ddH g Brbee]
g-Fo ©[& low band HF (2 MHz ~ 30
MHz), middle band (30 MHz ~ 400 MHz),
182 high band (400 MHz ~ 2 GHz)& v
o] Tasgict. ¥4 Fug AT 2 5ol
SAF ule} 2] died W2 HF ey, VHF b
1}, 22]2 UHF gz o] ARggiet. 914
g 2@ $%o me} omni-directionional =
directionional antenna® A3l A8 +
Y=Z AARIL. =3 pre-selectors EAE= F
ol aiet g 5 QIEE filter banks T2
geg A4S %715 A,

B. Wideband RF 3=

Wide band RF¥ 23 4o HQl upep 3
super heterodyne +%% Z-+&rh. 13} g9
e WJI-8629(7)9 7% 3,570~6,435 MHz

Omni-directional Antenna
{20 MHz ~ 1 GHz)

Omnj-directional Antenna Level
{1 GHz ~ 4 GHz) Leve
Limiting
&
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Selection

\

Directional Antenna
(80 MHz ~ 1 GHz)

Z ARgdld 13 [F 37 3k 3, 733 75 MHz
7} §EE 3k o] FEel|Afe] tig 2L 10 MHz ©]
Aol By BAS ZEE HAH 9t} o] As
& ZZ7)% AA low pass filtering & 3ol 23
local oscillatory Fa+& 3711 ~ 3,713
MHz2 ZA434 IF F347} 21.4 MHz7} Dt
4% AAE de Y ARE Asing ke
3} third order intercept point (IP3)7} &
2AE ARl inter-modulatione] 4714 %=
= g}

C. IF Fifter % AGC

28 69 23 IF ellA] filter bankE F& ©
f= BdY A9 24 Az deld AGCE
V34 AasA Aofsty) fAgelt. 10 MHz 3
o AFE Aofshs A4x slx, 8o wepMe
30 kHz 49 A3E AT $ AUEE filter
bankg £t o] el WA & FE4F ASE
A Ao & A dAHZ o] AMgEhs A
39 9% % 30 kHz, 250 kHz, 1.3 MHz, 5
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MHz, z8]¥ 10 MHz A&d F3¢ 702 19l
o} du 2 23 4o B3l ule} o] Yt A3} oF
g A 37} FAlo| EA3= A4 ot A5 E HAs
7 s A¢ gelFE 3K oo ol AsE
dodjel= A7k A2 4 9l g=lq ADCY
dynamic range, AGC #l*i8} 34 HAZ A%
£ A9% ¢ e LY AAE s Fasi

D. Wide Dynamic Range

s AlZE Aol glolA] Fosfoiof & A}
3 59 shh= 2139 ooy A E F43) &
Bajedol gk AHolh. 1¥ 44 B ule} 7o)
B IF g ol A3 237} EAshe HS A
3 A% A=sd vl A5 E g 5 Q7] o
wolt}, 13 49} Ze] -10 dBme] Az}
-100 dBm*9] A3/} 3&sh= 744 -100 dBm¥]
AZE deimelA] o7l SiEkd A 90 dBY
dynamic range’} Er5ojo} g}, el = A
w3t ule} o] filter bank, AGC Ao}, z8]x
ADC bits®] 4 2 over-sampling $& °]£3}4

Filter Bank

[F BW: 30 kHz

_\___

A2"99] dynamic range’} gHFojo} g}
E. ADC ¥ PDC

By A71E AAlsked 1A complexity
7b 7 & $3L ADCAN zoE AR
Hlolel& Aelshs PDCeolt}. o] o4 dlojef
£l ¢lo] digital down conversion# filtering
< ANZLE APdhe 7|0l w4 Fo3H HZ
dl digital down conversion# filtering”]%
= 1422 A 4 3I=% PDC chipol “} 9l
o] o]& E&A T A 4 glr}. e du2
decimation rate’} %& 7%= PDC chip¥
242 FPGA 5% o|43l4 $-8ol @A F714
decimation& 33} AM4-3p7]= ok, ADCH
73%- 32 100 M samples/second Fol 7H-3}7]
del 24202 AL Fo) NCOE H5he A%
g F5E TEIE dahs AEE JAYYeR
el A = glv} (a¥ 6 Fx). 7IHHgez A
old Holel oA FdY Ase]7] Wil o]F

T

IF BW: 1.3 MHz

I IF BW: 10 MHz I

Controt Control

_x_\_
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Gain Control

38l 6. Filter bank A0 % AGC Rl
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Sampling Rate

o

Digital NCO

Signal of interest

v

33 7. Digitized IF 4152 NCO 12|11 digita! filtering 248

digital filterings %3t Hdhe= Alzehe 2
3o AH8diet 23 82 Intersil Al gt
PDC9 £&x24] CIC (cascaded integrator
and comb) filter, half band filter, FIR
(finite impulse response) filterg 33t
¥3l= decimation rate < ¥ BAE eh
=% Adsle] A3l 3714 HElE ARShE o)
$= CIC filterdtelAE flat pass band A4
< 7K1 ¢l half band filterd] o ¢lH4
%o ¥%E decimationd FHEE Aojstm,

half band filter+ 3% "g EAE 7/HHe
FIR filterd input rated] @WxEE ZAslo] A}
4oz AAH4 decimation rates} T &
AE S8 Z2EE Afsly] fgeldt.
carrier recoverye 3o} sl= A-Sole DSP
ol AFC(automatic frequency control)&
T3 Fof o] AAEHE] NCO (numerically
controlled oscillator)& 73 coherent
detections & 4= 3}

x:ux (n) xén‘(") X g (1) x;m(”) X,’(“(n) I(n)
.'. Cic Half Band FIR Re— .| Inter— L
<S Filter Filter Filter sampler polator
-COS n AGC <—|
Xap(n) i 1o [
Frea |, [ tan 70 e
Disc
X.?ux (n) Xglc(") ng(n) X;gm(") 'xgcx(n)
CIC Half Band FIR Re— N Inter— L1y
Filter Filter Filter sampler "1 polator
Q(n)

28l 8. intersil Al2l PDC & 83x
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F. DSP % Interconnect Bandwidth

A 2] A5-& hardware acceleration 22}
(ASIC % FPGA %), DSP, memory, 181 o]
£ 719 interconnectiond] St} FHIde
DSP$} ASIC 59| 71¢o| 343 BAswA PN
(pseudo-noise) correlator, 3% filtering 5
customized ASIC 7% DSP A el WA
AHEeRH Btugold] A5g wo AMHIIx &
t}. ADC2® £%3 PDCAIIY interconnectel
gk A Jehe weEs AH4e
interconnect®& AH&3l= ¥hH, 3149 SCI
(scalable coherent interface) bus& AH3le
u  12] 37 shared memory & AHSShHe Hho]
el gtk 23 9+ PMC-2MAIY £355 e

£d  LVDS differential
signaling) #1¢| dedicated interconnectZ
M3l PDCE A3l path®} FIFO (first
in first out)& ALshz Qlot. oA F+2& IF
dellA frequency offset] 9J& # ¢|& FIFOE
%3h= pathollA &L A17ell frequency offset
AYE 3433 o]F PDCE 75 w o]43h=
4ol Asict. ol¢ol= DSPe} e, 2ejw
back-plane bus 7} interconnection 5% &

AAsjoqo} gt

(low-voltage

Connector

126it A/D

12bit A/D

5
‘S"T'\
£e
g

Convertr #2
Connestor
Lovel Control
Monitors Interlace FIFO |
F o
us

J8 9. PMC-2MAI B&Z

V. Z2 &

£ FolA= SDR F2& 7kez & Juig &
A7 72 L A Bt Awrgit) Vector
signal analyzervt A3 vla} EAlAAgog
49 4 9t 39 #A71E SDR +2F 7
22 MAE7) wie By dFres rlEHes
748 4 ovke A& Augith w3 IF g9
A AD ®ge] o]Foiz]7| wjFel wf-$- A F2
& & Qe FA9 softwared] A 23}
A2 715 83 V1€ 71sE wAshe A
o] wj$ Lo|ghE & 4 Sich. $OF software
radio 7]&o] tS WAsHA Jdg A7) S
£H97E o % HolA AR s
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