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ABSTRACT

In this paper, we performed the design study of a wide-band digital autocorrelation
spectrometer for the observation study of an extra-galaxy’s spectral lines and the
survey research of the special radio sources in field of the radio astronomy observa-
tional research. The autocorrelation spectrometer designed in this paper can be used
to their spectrometer of any system because this spectrometer has a wide dynamic
power and frequency range properties. In this system we use the aliasing sampling
method to minimize the band loss. For the output signal of the correlator we can
increase the signal processing speed using by a special DSP chip, the integration
and the FFT using hardware, so this spectrometer can support the newest developed

technique for the radio astronomy observation so called “On the fly” method.
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ABAE BEAT) AEIE $F A5k 2927 A27)2A A7) 487 BHAAY AOS
(Acousto-Optical Spectrometer) 2} BlRL3]A] o] A7 = 4 4 KHz AT Y T B0l v 3835
fov 3 AF ¢4, BEATY AT AR F 2 15 AETF 7€ Fol YAHFLEA
FZole AA YF9 AstAEHAA FHAY AINAFER7E A AFete 771 AYFH 1
Sl tH(Escoffier 1998, Burgess 1999).

B a7 53 o)gjs Fuige A AFH EF7E A AASd 2 AF HeEE &
Asted AUk ol BB 5E F7Hke dl o] FARTUE $3F AL I A2FY 7}
%?_ A% A g Zo|th ol ALES AFdE= 5548 B 7| g3t Aer, B B9 Q&
AALIsE =58 Holof A& 2459 Avt AEFo] 2HEY oA He] X317 wjEolrt. o
2t B} 2 £330 o A7 uA g A, AT A€V dgFL v FeHAA . 2
Ay Foj 4y AT E gAY Poz AT 39, o8 Alago] A /58 A5 g E
L a3 N2"e 7F 289 Ao A3 wHA Aol (Canaris & Whitaker 1990). nietA Al 59 o
AEZL =87 AAAE Aoy $&/ 458 F7FAA Fojof 3tk (Bos 1991). EE 2 =i
Az 7149 34T AL} AALNE, ol F& R F79 ¥ oM ik 2GHz vwhe] 52
258 73 gon, 7133 29 JojAE W 4 " cH(Timoc, Tran, & Wongso 1992).

B dF oA+ 7|13 ol 9 B3 7] (Base Band Converter), & A% 274 7)(Total Power Detector),
4+ A Z2](High Speed Sampler), W 2 2](Memory), 437} (Correlator), 18] 2 A] o] 7](Controller)
o2 FAEE AVAREZ) A2gE A £ A3 AAE A7) 4R FY M

5L & JF A AFE A2gde 2 ¥ dYP4TY) AREE FEE FPuri= Holth

Nade] gase 53 Y98 A9 98 +30dBm~-150dBm 2 &, £ 314 ¥ 9+ 0.5~3GHz
Atolol Al A{-FA T4 FHTE ARE 5+ UEF 3o, ofd A|2d9 AR F7] Al2dees
Abgol 715 S EE gttt 34 A9 £+ 1024442 AA Y S-S 400MHz 7HA] AWHE ¢+ 9l
EE gk B8 AAF s CW AS Y3 WY FI8S 25 39, 3 A9 FH7E ol &3
o, A% FF2AS AARe 2 75 EE AT

JIN oot K

2. ORI xp71&2to19) A

21 CX|E &37| ol

ABEsE Qg oz AL JHgAM F 98 A5 correlationg FA 3= A& o vt F,
Z1EATe ta] 4R A, AT E2 SEUF QY A5 4% AFEE +F AR
el RAojth &, F A9 Ay Z2 A2 X(1)9 Y(H)E vxsty] A F AE 22 Eiﬂlé
9] AL 1 2 YU FE cross ARG Rxy & EU8E Aol gutgolt) o] 4@+

Rxy(r) = BY (¢ —7),
= / / zy fx),y-r) (T, y)dzdy 1)

22 X35+ 7)g kol ch(Hinderks 1999). 91714 7+ time lagejt}. o1& 3 37} 15} 1 Abel9]
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TRAO 400MBz 1024 ARuto-Correlato

+30~-150dBm, +0_7dBm, 50 Ohm, 100MKs Output
0.5~3GHs 400~800HKs 16 bits x 2 pair

Base Band § 256K x 64 bits u 4 sets
Converter Hemozy i

1Z.5MHs, 6 bits x 4 x § sets
H‘ Time Contiguous Sample
*

1024 Channel % 3 sets
Auto-Corvelator

20MHs, 32 bivs, 1024 lags
Corzzlavion foefficiencs

Qutput to Data Aquisition &
dnalysis Compuver

System Contrel & 5 :
Outer World Intezface i

a9 1 FUg a7 Aadde] 7.

e A=E FFIN A ABAT p(r)E
Rxvy (1)
p(r) = —a% (2)

22 298 4 QIth. d7)4 o2& varianceo|th. o] Ao A p7} 191 ZEMNAE correlated#}t 331,
091 3$-E uncorrelated2} &1, -1Q A $E anti-correlated2t A 9] 3lr}.

olgA o AT oNA X ()} Y(t)7F T2 Zr A2 s, )| Rxx(n)E FA
He 43%+E 2 2229 Q4T RED o] AVNARTSTE Fejol wWEsd 2
ZZ A A9 power spectral densityE GA ATt o83 AAF4E seojF oz ¥} 93
9L 19609t FWHRE d7E oy, A Adegos Add AL 19729 PMOS(Positive
channel Metal Oxide Silicon) 71&-& AM23te] 1279 AR AA S T3 o] Azl TR B
AH QA 77 IFH Ak 1980 d ol VLSI 7)< dH o= 1984'd 3hube] A& 3ol 16070
o] 4T E IMHzY 52 ZEEE 3& /st 00ddiol EojA = A 7¢ BEEL
450l A WE £E9 v FA4H Bl 5 AT 4B e ML= A

ol e 4&A7] J ViAo RE A R EY AAIEWAA 7H4 dolA APtz F
g3 2EHF H5E L JoWA, 71E] Heg Ao FAEA HAHA A7 e A
#7) Y EF N2 S ALt 7|29 dE 3 Felo ASEFIEL ZAF AL
t}HCooper 1976).
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£ 1. Fd 9 1024 A9 g AN4A79 87 A%

L]

v 02404 99 Ageq Ase AN A

 Ethemet& 5@ 42 «of A4

e 9Y 9 gy geof 2= AY

® Parallel, Serial. External VGA X9

& [Floppy, Itard Disk Drive 49

4 53

o4 ) 105 ~ 3GHz (FFAE A 44 % 2y A% |

(947 9% Ad dg= laomilz 99 == B

rﬂ'r qg 5 1024 g

NE *1134 °"‘<1£ IR ’i;p.mmrn o Viﬁiﬂvii\*:
9 EUE Ao 10% B

s ANE 10ppm

EEET]

FEEZELD A & 8508

FEErREEL) +30dBm

1dB °1% A% .

(1% =14 A 2 Ha) +5dBm typical

(0% 28 o 001dB |

|20 w2 an -150dBm |

22 AP |MEEE7S 7Y
AduitH o7 AANFAEF A2WL F 6719 REE FAEY F, £33 FAVZRHY
IF(Intermediate Frequency) A 38 4@ 719 48 Y9l AYPs=S 4_ I E upolFEe
A, 48 A9L Eblﬂ%‘roq Aoist7] 13 3 AY 2A7], o} GR I AT E o4 AT =
F3, Fdge] qgFHg AWt fa 283 145 AEH, AE r’—ii E 2] J@./ﬂ'% t}3-3}3t
O JAZ ANAT F, o7 N AT NER Z 437 ol ALt =
= ‘:J%MI-J ARgrTE T3 AR ARV B, 283 Qo AFE R A
3He Alo)712 FAd 9t
g 194 € 5 U+ vl 2ol 2 A7 AAE Fd g A&7 Aad 9A F 6709 BE
2 FASAT &, 71A Ug v#@v), F A9 £37), 1% A&, viRe, 437, 28 Alolv)
olt}.

B AFoA ZAT ANGBEF A2 MF E2 5L 2 JYUITY AFEE AEF
o Aotk & AAade] 98 B4 W= +30dBmollA] -150dBmo]H, 948 =34 WY T 0.50]
Al 3GHz7HA| 7 & 5= Qlo], ofE AAE]e] EF72 % A o] 7sditte 5XE 2t B8 A
AHoz2 CW AT 93 R4 4L AL Yon, 3 A4 SH7E o845, ¢ AL ¥

2Rl AN 2 M5t £ /AR Ak Az METD ] =T ke AS HE7)
ohe= th2 4| Aliasing W& W4S A5, Al £48 A4ty o, 4A7E T4 A
Zo i A4 DSPAALE ol &38le, AR U Felo] ¥ 58 u408 AP, AT A
45 E w2 A st A9 “On the fly” 4] 59 54 F4& AL 4+ A= E st3 At o)
2L 7L 539 A FdY ARV = & 1o FojR nle} L A5 L 25 E
23 7|XMCHY 37|
ZIAY S HE7)e 9 82 2 RF AT E 7[A G AT E upFo] £ Rolth of &
87 AEA FASFH,E AREA *dEﬂfs} ,ET Qe dY Ao HEUAE B2 E A
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[ Baseband Prosessor |

Baseband Output

a8 2. 7AY Y 2 BEAE,

| High Speed Sampler |
Input
A00~B00MHZ
+1~—0dBm |y
O~ -
S Oivider [ Clocked [———) Prompt 1+, Gbits
yz 4 Comperator |- E———% Prompt 1~, Bbits
@r = = F——) Delayed 1+, Bbits

[———) Delayed 1-, Gbits
Demuitipixer ——— prompt 2+, Bbits

[ HomH
[ Hrim

O\ o -4 ——) Promot 2-, Bbits
AN orvicer || _Clocked £ ———) Delayed 2+, abits
V I Comparator |- ) Delayed 2-, Bbits
A -
= H

233 3-3AE 2 949 4 =8t 3% JHE BESAE.

3] o] Aj2H g oA A2dox AHA L} A7A o= Back-end IF Z2MAZ L8 = Y=
£ 3tqich 29 20] ¥o 2 AAE Z|ANY WElY EEAEE Kok

a9 2004 & £ gRol ANAYY Z2AME FE Aoy, Fi AR, o] 5 A7), R A
A AY A&7 7] REoz 74F Aol @Y A7+ 27 YA Add] AXIAHEE
g Ao i AojsiA Hul, 2 282 F 104 43F 98 A28 +30 ~ —150dBm At
ole] oz AHEE At Fobg WE /) L 2709 A, 2 Y Q5 e F
Z7) 502 TAPTL O 9L 98 RF A3 E 400 ~ 800MHz 919 7| ANY AT vpFe] &=
£ Aotk A WA LO+= 0.5GHzoA 3GHz 74A] 71 & 4= JEF 3%, LO 34+ 0.01ppme)
AY¥EE 2= PLL F31449S, 2832 F A8 Lot 239 HA7 & AR T Aot} o] 5 A o)
7] 252 AGC(Auto Gain Controller)$} 22 7}¥ 0|5 ZZ718 AH48ld 2 715 ¢ & 4 J=E=
AASHA 22 AANAY AE 7= Square-law A&7, At $3 R, V/F 7128 L 24bits
FHEE R P43 IES A gk E8 olEst BE9 F32 Al2aHE Zo] ZANIHEE 3
o3t}
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8dBm
ONA /
coNs €} 1uFSMTIIE
c} | JuFiSMTIZI6 wo wt
Sma 4 our -4 4 s —— poam H—
) GND PORTZ =
8 1UF/SMT216 5 GM)—EPORYJ 1
ERA4SM LAT-2 GND FORT4
14dB Powet Amp PSC4-1
(Mini Circults)
con
SMA

I 4. 14 A 135 JEr) A%

2.4 0= MEY

HZ AR E 3-8 Q4 H4S A Ao Ao Yok ol EE IF AU 3
A E A LAE XA BolE £ £ FHE FolAx 2HEHS A7de I
A gL A gon, gy /& AU ZH AT Y Aol & T 2HEHL Y53+ A
B B2 A% 2 9% S Aoe Bl et 28 A 8 o 58 39, Alade] B
H A= Aol ¥lE] QL o)) Aoz Arie AE 3-#HY A4 o] RAMHE AHF & ol R
o] 71= 3t} wetA B A HE 7HF o] EF FA o] AN UL F ot H A A2HE 74
g5 e 3-aA dAa HAS st 217 32 AAHA AE JEF 2E HoEh

2% 394 BEol AA" MEHE 209 23 A5 Y YHZER N2 w3 23S A# 27
9] 7] AT Y YYEEE ZEE 9ok =3 Ao 800MHzE JEP 3o 640 EQ] £ L
2 UF A4S E o2 B3t Ho 2719 AR REZAE Ao = AEF At 282 9
HABo AXNAY HY = ¥ 3.50, 18T threshold ML o +0.60 AE7F © Aol HE# K
=& aA 133 A7), A olE, Threshold L7, AZ t}F3}7], clock #¥i7] 4 A4 ¢
Y712 TAFA 27 AR A Ad A AME A F A FLT AT 9¥S 8
2 gl =3 ohdga AFE 2uE, 3-8¥ UAE Yoz FA3E] AdAE 279 Y%
Comparator® 2 2 30 e} gA) 2719] 54 A ¥ S o8 3. wetM uF3 A2 7]
=YY ATE F 4719 54T A5 2 FuldFE 98-S ¢HA=ED 23t o] AFNAE E
Aoz ANF e A% 4ol HAFA Hu, uehA o§ B4 H AY FZ77F 279
a3 4o)M BE 335} A r)ce F Y 48 AS FollA stuE A7) 4% SPDT 2994
o} A& 9 t}EAE]E Y3 1-to-4 Power Divider, 28111 4F¢] €48 H A 7] 913 14dB Power
AmpZ FAH ] Yt} o]2H °F 0dBm W F& Y AT E F2dBme] U479 dEE £
WA Eo 24 F 4719 Comparator® F5 34 HiL o] &= 249 A&7 48 A&7 "ot

aF3 X7l EH A A+ A5 dF 9 =84S A7 A HHE FF57
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[MEMORY for Single 400MH: IN, Octal 100MHz OUT |

+Bits w3z |EVEN | EVEN M 324 =] ToCorr0
Demultipher 1 256KX64bis [ | Multphwer [———3 TeCerr2

432 ODD | CircubwBufr | ODD 3284 [——] TeCerré
Dewsligher {7 — Muliigher To Corr 6
I ryviem.
8hite X2 pair Address Programmer
Dput at 100MHz — Gemerator & Mewory
Coxtreller
sw3z  |EVEN | JEVEN ™ 3244 |———4 TeCerrl
Demultipher T 256K X064 bits Multipbwer ———] TeCorr3
_Bis 4m32 ODD | CircularBufor | ODD 32m4 Te Corr 5
Demultipher 1 Muipher Te Cors 7
IFFFFL___ 9O
H SRR
s’1‘r~m( Corr Corr CBH
7 0
Corr Car
6 1
SN OFFFF
FFFIH 1
Corr Cerr
s 2
Corr Corr
o 4 3 1
PR 18

* The Whole 400MHx BW, Single Input Correlator need 2 Memory Boards for PROMPT and DELAYED respectively

g5 WRe HES MYE.

F2 1% MELY 253 2 v E, 3-8 Coding 4.

Bit 1 Bit 0
-1 1 0
0 0 0
1 0 1
Not Allowed 1 1

Q1 MAX4201-& AH§3lglon, o] Al &7} MAXIMALS] 314 ECL Clocked-Comparator 9l MAX9069]]
YHEAZE vk MAX9062 F2 FA o2 Futel o % e} Comparator7} WS o 91
of B]¥kA 48 AlF o] % Threshold?} vHA )2 9] & Threshold& A% vjadozm gxHog
2-HE 3-4d AEFE +PT Aot o]2F FAL 55 ol PP AT &= thgo F 29 2
ol ZQPH oAt F wIWkd 44 A S+ ¥ ThresholdB o} F Fgout 10] HT o] £ AT
9] 0AR WEZ} Hv, WA 948 A5 29 ThresholdHth &g F-foul 10] 1 o] &3 A
9 194 HEZ At ol2X 253 20 E, 3-84 MEYE SHIA At

Comparator7} 5-2317] A= 98 ASE ofel v ZE HIA DC 71&E A5 gE¢ 98
Z 3t} o]# 3t 71E AT E X7 A8 2 1A A Regulator?] MAX61259) M-8 OP-
Amp¢l TLO84E X183t MA St 2832 AAH Threshold 32 &2 9322 ¥ % Threshold
Y712 RE Y AYE AHEFt) oF 6.25dBo MY WolA JE AE HAge] MIE HIE 4 UAS
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Demultiplexer for Single 400MHz IN, Octal 100MHz OUT

[Even Part] [Odd Part]
ahl A &l
1108 fray 1to8 b,
sopu0 =]  Serial to Parallel e sugut ——]  Serfal to Parallel g
Converter o Converter e
— s 7 data 57
dh2 a3
1to8 it 1to8 anis
Sme2 == Serial to Parallel e Spk3 = Serial to Parallel g
Converter g Converter g
& 38 dha 59
— datad 2 S
108 P 1108 i
Sogeé =] Serial to Parallel wn Suples =] Serial to Parallel -
Converter o Converter g
— e — dnbl
s =
1te 8 wn 1to 8 G
smes =) Serial to Paralll == &3 smge? =} Sertal to Parallel poe
Converter =g Converter s
— ﬁ; L3
2% 6 AT MR FAR.
5 &t
53 A5 I E: ﬁ-’&% HolA A8 E tAE PAor AT AHHE 7] A F 2Gbps
ojde] 234 TR AE A4 AL 2tE 53} IC SYNERGYARS) SY100E4458 A-8-31]

AAsAT. F, °] Eili"ﬂf‘i—‘:— 800MHz2 M E7 o A8 +& 100MHzE £ A A& F25F
3 A%718 AX 82 thF3tE o] 2854 Fok dA oA Folg AL 85 AT 44
e 29 JPe Az Uz & Holrth ol dd } B=7} old o|F ] REA EAE 4L
71e 57 BAE A2 AE Aotk AAR 57171 o FoAAA 42 B, o1F F REAME
Ao 98 A5 Fop47t cha dobd 27t itk ol & A Fs7] AR AR F o A& &
Y YUY E 4T MR Fo2A AFY AF AQ A B T @45 o2 AT A2 HE
AE AL = Y& B ok, T A Abole] T BA ¥ Aoz HAY 4 A B

25 22| BE MA

Fdg 4B E T Y4714 HEY F A3 E UF ASete] EEFoz ARuss
ZAoltt. ol& AMAE AT A AFa7t oA 2 o)A HED HEQ MY 52F o
Yol At & vjme] HTe] VL FojA AY AT E GEHRT, o1 YN AFY T, AAHL
2 954U NE A5 2 437 Fol A&ust Aotk

Y sE oHR MR HES A 4D ARAA AYEE Rl Ech 29 5olH HE0) v
2o HEE 2 4 T4 BROE Yol 4AE STk 5, 89 w22 ¥ % (Circular Mem-
ory Buffer), A& ®WZ7](Demultiplexer), A& ¥ = 7](Multiplexer), 28|31 F4 WA 71(Address
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{ Muliplexer for Single 400MHz IN, Octal 100MHz OUT |
[Chip #1) H00MH: OUT
3bits  |—— 32bits Paralle to Serial Converter 1nl ToCorrd
m R
hits BusMux [ 3hits Paralls to Serial Coaverter |-=—) Mix
—] Il 100MHz OUT
3 Bits Bus Mux ?:T f=——1 32hits Paralle to Serial Converter T m To Caar?
PN - " - AWBL FemChe®  Mux
32bits Bus Mmx ——=] 32bits Paralle to Serial Canverter —= —
== Il 100MHz OUT
31bi e B A
Bus Mmx N 1.? —2 32¥its Paralle to Serial Converter 1.&"":%' 20l ToCorrd
3hits _[ BusMux [=== 3thits Paralle to Serial Conmerter oy e M
= 00MEHz OUT
Bus Mux 32hits 32bits Paralle to Serial Converter - 20l ToCon6
2l y
Bos Mx 32bits Paralle to Serial Converter
[Chip #2] - -
31bits 32bits Parelle to Nerial Converter
It
I2hits J Bus Mix 32bits Paralle to Serial Converter
—1 Ial
32 Bits Bus Mx 32bits == 32bits Parallz to Serial Converter
N nl
32hits Bos Mox = 32bits Parall» ts Serial Converter
o= 2l
Bes Mx 3bits ) 32hits Paralls to Serial Converter
=1 nl
32birs J Bus Mux [——] 12bits Paralle to Serial Converter
sl
Bus Max 3lbiy [ 32%its Paralle to Serial Converter
nl
BusMux =] 32bits Paralle to Serial Converter
* Memary Should be read with the order of 0,4,2,6,1,5,3,7

O 7. A% ExV)9 FRE.

Generator)©|Th. 1% 58] Ao} EAH A Qi AL o]#F T4 1 NEE BoFT glow, 3
v viRe He F HE(RS vE)9} S5 vE(FY] vE)Y ZH vEd gig 1] MER &
g3 27 e AEE Zerh 282 AA Aad s AL} AT tis) 2 17) Mi2g B
c7 ggs o]l F Aol Wre HEg 24 Hit
(1) &3 v== 95

A 2y viee Wl s Asrg, 1719 Wre Booe F 2EL] 3Y fre W)
Ao QI ol 44 MEY d A8 Y4 HE(RZ HE)Y &4 vE(Z 7] HE)d &3
ojAth 1 NES 2y wiRe] & 256K ZolE 7IXH, 166 E9] A8 A7} 7158 v 57

2 viol e, O 7 REL2 87 4A7] Ao gFHoi Ak £ 28709 U REL E
oz A=) JPANZ 3 £AALE @AY, 4Y AT E AFsHA ot F A7
A& 64 N E golo AT E FAFHLE 4F wHd 7153, 872 UAAN 7 BEL 3
glold oz X, 800MHz2 A& & 43 AZ o s, 100MHzE F 23t 8709) 4a7] 3 o]
oz AAY ¢ YEF 3 ol T viRE REo HA Jlgo] FH Y A 4BEFY]
g AANA 7 HAHAA A 7o)t

o] Hu} 7AlHoz AuEw, 2] F32 16,777,2160 B9 F A9 RE R A 4
A AMERZ 7451, S00MHzZ HEF & 2%, ¥ 20.97152ms £33 M Fo] T2 A A} o=
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Address Generator for Single 400MHz IN, Octal 100MHz OUT

[WRITE CONTROL] Ty com
=) cosl
I cons

- zg: Sg: 2t0lMmx —) M

::)zgz ot 2t01Mmx =) A

Ci‘?lfph — cow com 1to ] Mux a2

ut .
18bits == con coAs )

s 3 Up Counter ——) coa com 201 M "

::;gg:: o 21601 Mux ) M

F——4 coan Sg: 2tol Mux ——) A8

:2322::: 28: TtolMux —) A%

gm“‘ gg:’ 2t0 1Mz =) a7
=) coAl

) coAlr 33:‘. 2to ]l Mux ——) as

[READ CONTROL] =) com R 101 Max =) a0

——3 com OB 2101 Mux = mu

e SOMI—{ 2101 Mux |—=) aan

== ::: OB 2101 Mux =) aam

c}.oxoﬁ ==,: com oar 2te] Mmx F——3 aan

18bits [——) come €O Al

[0——= Up Comnter com cob 200 1 Mux /) Au

::;2::: ok == 201 Mex ) ma

3 conn2 %%AIE 1to]1 Mux ——) Mn

= om O = 20 1 Mix =) aar
= conis
= coBis
[——3) coBI

* Memory Should be read with the order of 0,4,2,6,1,5,3,7
* There are 2 sets in Address Generator Chip For + bit and - bit respectively

3 8. F4& U7 FAE.

AR &Y vEe] v 7155, e Uie 28 vy oA K8 2.62144ms £ F

ol AEE B {3 Aok whebA ZF 8] A7) -2 100MHz9] £ 5 2.62144ms 5 3Fo] o

3 102470 9] AR FFE AASA H 32, 2 A4tel] 285 & Al 7H2 800MHz 4 &2 7} 20.97152ms

3 HEE 853t v Ags ATT A3 XA Dot B3 AA L o] R ojof 3

22, dE2e HHo 2+ 5347 2y g gt 530 B Aoz B5MHEEE @Y A8
28 FTHAEF AAFAL.

FRoz JEY A gulEe tF A
FHAZE IAALH LR A5 F 648 ER ThF 33 ‘?i’é-% I I 62 ol T AT
Holl X BXol A% Ax7)= 48 Az ol thal o) F A5 o] A8 A
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2olE 98l A5 02 T4 0 EE o] HEIEE o] o, 4 By uES F4 v E o
1 g 82 FE/HE A&7 o ARE AT Y= F M9 XilinxAke] FPGA(Field-Programmable
Gate Arrays) 39 Spartan XCS05-LC84-04 8 2.2 A A 34 tHSynopsys 1999, Xilinx 2000). =3
zk Jo Y= 1/8 FY AV 3NME 3N €8 SHEF WHE =239 st
(3) AZ Ezx7|
AT Bz71E oA 7|€d AE ARV B 23 2348 22E 7HAA4 Aok 2 992 13

9 FRoZ goje& 64U ES A5 7} 1709 ’b*‘& 7] el Q Fog 89 97 FFo] &5Ho]
o |24 87 A4#7] Holl A5 E 3 =9 SA9A 7 Ast= Aot &,
A5 Bz7le FH dF £ ol#T AT AEW g 7/30]4 Y 7L o)HT AT B9 F
AEE RAEch TN & 5 v vkt Zo] AT BR7E 2709 Jog 743, & F
e #A¢ vES} E4 HEZ @9Eth 4 ol 9Y9E AS = AZE gA2E Heo A 1
71E &3, 878¢] 32v|E HE /2 A&7 4FA ) o|F 74 H, 5 AR, 4BV 2H4E8 A
BEEF 2 AT w3 T, 100MHz9 £522 AE AR E £Y5A Aot B A3 L 4719
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22X B HdANME u]= New Mexico ™ 8 MRC(Microelectronics Research Center)2] Canaris &
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o Auto correlation or Cross correlation

e 1024 lags

e 100 MSPS

e Double Nyquist sampling supported

e 3-level or 2-level arithmetic supported(+1, 0, -1; +1, -1; +1, 0)
e 33bit accumulator stages for 3 level operation

e 32bit accumulator stages for 2 level operation
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a3 9. NAIC 437 9 A A E.

32bit 3-state asynchronous output port

Data and control signals cascadable

Selectable auxiliary ports on both data inputs

o Accumulator blanking supported
o Integration can continue while data is output
e CMOS and TTL compatible

o Low power consumption

a9 102 ©]& 3 QUAINT A& AHE-3 8192309 9] ARV BEE /Ndstr] A8 7124 4A
MIE HoEoh AR7IRE GEdAM HAE WEe2RE F 3260|E9 AT A= o A7) A
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Al2dL Ay 800MHz =8 L xP&oz A3 100MHz8] 53 £58 2= QUAINT 3L
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g2 AL BIE 53 A3 d¥= = i AUXAL AUXBIE §3 74 8=+ #4E€ 7HA 2 Q)
o o] PMUX, DMUX&#tZ &&= Ao} A% 95 Ades oAt o)2 g Matrix*g 4] 9] Wjd-&
S35 AAE AdB71= 400MHz/1024 29, 200MHz/2048 '3, 100MHz/4096 2@ Y 50MHz/8192
Ade 4d7 R=7t AlFE Aotk
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8192 Ch W-Corr Board Block Diagram
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3. B
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