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ABSTRACT

We have developed a control electronics system for an infrared detector array of KASINICS (KASI Near
Infrared Camera System), which is a new ground-based instrument of the Korea Astronomy and Space science
Institute (KASI). Equipped with a 512x512 InSb array (ALADDIN III Quadrant, manufactured by Raytheon)
sensitive from 1 to 5 pm, KASINICS will be used at J, H, Ks, and L-bands. The controller consists of
DSP(Digital Signal Processor), Bias, Clock, and Video boards which are installed on a single VME-bus
backplane. TMS320C6713DSP, FPGA(Field Programmable Gate Array), and 384-MB SDRAM(Synchronous
Dynamic Random Access Memory) are included in the DSP board. DSP board manages entire electronics sys-
tem, generates digital clock patterns and communicates with a PC using USB 2.0 interface. The clock patterns
are downloaded from a PC and stored on the FPGA. UART is used for the communication with peripherals.
Video board has 4 channel ADC which converts video signal into 16-bit digital numbers. Two video boards
are installed on the controller for ALADDIN array. The Bias board provides 16 dc bias voltages and the
Clock board has 15 clock channels. We have also coded a DSP firmware and a test version of control soft-
ware in C-language. The controller is flexible enough to operate a wide range of IR array and CCD.
Operational tests of the controller have been successfully finished using a test ROIC (Read-Out Integrated

Circuit).

Keywords: near infrared, infrared camera, IR array controller
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7H2}, KASINICS(KASI
Near Infrared Camera System)E 7IESkal Qlth  KASINICS=
512x512 InSb A]X7%7] (ALADDIN I Quadrant, Raytheon
Co) & AME3lo] U, H, Ks, Lii=9] #58 48] & oo}
(Cha et al. 2006; Hr% €] 2004; ¥l £] 2005).
Aol E& 72l Readouts $13te] SDSU IM(Leach et
al. 2000)¢} #2 4 AEEYE AT = AAAT
tgeFe A=Y S8 AdHARSTee VesEs
< S8 YA REEHE AA L sGit AEE
HE HxAE719 CCDAHF wlolojxet FE AT
wet sAEtE HAE7IY Tsel vdetA 2857
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Host Power
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E -—-| Bias B/D
—{ cooon ——r—
Video B/D #1
'_'l Video B/D #2 [« A

Backplane

____________

Controller Enclosure

2. HEEY HdA 4 NF

21 HAE 2 7Y

AFA AR AE7) AEZE 4579 AAn=, 44
B ool5S AN 7 BES AAA77] A7 AR

vl (Controller Enclosure)2} VME <174 3H(Backplane) & =
o]FojA 9l AAREE AA HAEEFHE AEsie
DSPHE.=, Hlolo] ~(Bias) AYS 37| $1g viojoj~

X1 AEV) AEZHY ¥ AY

+5.4V  +15.0V -15.0V

151A 0.424A 0.369A

8.154W 6.36W 5.535W
20.049W

Voltage
Current
Power dissipation
Total power dissipation

BE FE(Clock) VT T3S 93 FYRs, #5579
H|T) 2 (Video) =2 1A &

71 el 27e nuer=gl zhzk 144 9] DSPRE, H}
ojxrns, FYRCYE Foste] F 5% AARE=E
AbgE AAEEE A 109714 2o 7hEsit)
7t BrEo] AA AY9THEE ARt $iio At
o] E VME 43S F3te] o] Fojxith VME A2
doll= AdE7E FtEo] 9l

H-zho]l golsith. VME 7S XTI AU
A= Schroff Abe] RElS FQiete] ARgERith 19 1
AR 2o AREESo] G BGS HojFal
a9 20l 2 RS A5 dAE i eR
Rtk ddFE NddAel s d9E2Ad AFAS
o] 7}&3 HPAFS] E3621A(Triple power supply)E A8}
Fon, & AgAdME B9 FAS Fola 7]7]
& 9esstr] $8 A PG (SEK 105: single volt-
age ,+5.4V / PSM215: dual voltage, +15.0V)& 3}<]
AR g e FEE Al go|ty, AEEH S WS
+54 V, 150 VE Zo 7 a1 A 2uAgS ¥ 13
2t

[e]

=

flo

22 DSPE =

DSPREE ARAEE Hgsly HEiadd AS S
sk 4 Qe ¢gxdg A& A2 7|(DSP: Digital Signal
Processor; Texas Instruments Co.)Z ®Asta gow Al
g FJolE o83t A&V HEEH HAE Bt
FPGA(Field Programmable Gate Array ; =2]3|23 R¥i=
A: EP1C6Q240C8)= DSP9} ¢1715te DSPH.EE #|ojs}
v 29§l (Clock pattern)S AlolstE SIS gokela
Ao F9Y dEe PCERE U*ZZ 39 DPRAMY
AAete] g3l FPGA W9 =23 2E Alterarle] &
Ho| Aol A A&HE Quartus2 5.0 TR IME o] &3]
T4 313 ByteBlaster [ & &3l FPGA ol g3kl
t}.
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a9 7. AEV l*JZ}(Detector box) o “&zEl PolgH =,
opgR o] Fo AZ7I7F datE PLCCAAo] 9]

A7198 AEEE SAMNSE FEIRE 2FEta
th 244 AFE ADCE ol g3t AE dth
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28 Z2dS 118 ZEA 7| AZE tﬂ—x{/\] ]t 3}

s, olEA T2ZH ¢S ADC(AD7671)E S35}
16H E(it)e] YA" o= Wster. HteH =l
AE % 6ol Yttt Fa74d 94 PreAmp
, XA AGEAE 919 DAC, LEAL Kt ghel
o1& 9]% ADC(AD7891), HE7|ZHE w2 oldz
txg o= wHte] FE  ADC(AD7671), FIFO
Memorys-ol St} ofelo] HE7oA = d3} o] =3}
Aoz FYEW HEV|F AAHoR e A
TE Btk At H == olHd AEE gelshes 7
so] x3E o] gt

Ao dAZxz7e Bodde sl oEd L-HE=
=S 3] AaAE =29 108U GdEs s T
R VIS ETE A dEojof vt (rF 9 2004; A
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¥ 2. ALADDIN 72719 A} (Raytheon 2006)

Parameter Specification
material InSh
Pixel Size 27 um x 27 um
Array Configuration 512x512 (262,144)
Architecture 1 Quadrant
Readout type Source Follower per Detector
Number of Output 8
Clocks 8
Bias/current Supplies 13/1
Maximum Frame Rate 15 Hz
Reset Option Global or Row pair
Wavelength Range 1~5 pum
Quantum Efficiency >80 %

Operating Temperature 30 K
Dark Current < 1 electron/sec
Noise 10~50 electrons rms

t A" HZAZHAD conversion time)S 320KHzo] o]
ojof dl=d HEZ oA A& AD7671¢] WA
2 BnsE 0]% S dn aeu @A Al="e g
o 5ol HEEHAS aelstd 29 129l &
2 Abgeta Ik YUIEEE F5 HF 3 3AHS A
WX A&H oz fAs) rtop & ot}

1749 Rt e HEE 479 ATE FA AHEEd

_4

2 HT M A A

A= A 33tk ALADDIN I #AE7]1E SAlol 87
o] 8 A2 YRUY] wEd vters £ 28 A}

MY e REE 48714 o] FhEait),

2.5 #o}2{Fanout) 2 =

A =719 HEZHY 22 o o

Folzlt), MolgREd= HE7|7F A =
2 HE7E AAAG =T Hetr] 913 A3
AE7F Z2E o] gl AEE ] dAAES I
EE ZFol7] 98 Agow Wo] AEHE QAAHT
(Phosphor Bronze) <}o]©] WDT-36-100(Dual Twist 36 AWG
Wire:H] ] 2 4)9} WQL-32-100(Quad-Lead 32 AWG Wire: v}
oloj~, 2 M)E AFE3IGITE AZAACl &S] A aE
1.2 &(ohm) o] SHAF 9] 9k Al 7H(settling time)> 40ns
olth.

KASINICSol 4] AF&3 7 =7]:= ALADDIN 1I
Quadrant® 512x512F A8 71X a1 9t} HE7]E 1~5um
g el AE7Fssta s 818 =945 E W
Bty JE7]9 AbSE E 29 AE kit ALADDIN
M AE7]9 T&2%E 30K o) o] AE7]9 ddF
WA S-S 30K 2ol A lelectron/s ©]3lo]al =7} ol

Aol whel FAsA FoHE,
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DACBAZD - Select Board/Addriss OGNS/ WA
FOKAT qF®mY  cokel 1@ V| T o
FOkA? TV coke? TV o b |:
rokad JIWy rcoxke3 JED |
FCLEA & EE1 Y F CLEB 4 ATV G405 Set Disabie |
FEAS oW ~ CLEB § :rWU
~ CLKA B ~ CLKD 6 ; '
ST v T | o
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FOKAD oEWy  CCKBO oTW | | A [ CEAT
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FOEAS YUY cCKBY I v e
FOEAN AT v e CLKBI Ty | | Volor |00
FOKAN fEWy < COKED §T0 v
© CLEATR B © CLEBIZ 4R v
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rCLEAYS o500 v ©CLEBIS U0 v
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ad 9. HEV] AEES "olojagd} Sge AAsH] A A

(Raytheon 2006). A=71° ¥HF=E FHaststr] S8 2
E714A AANE 30KkE W4 Al7)a, kA A =
Al HE71A 2mAlAe A7]sEE FAstar &
1:X%]<>17](Temperature controller model 321, Lakeshore Inc.)
2 Abgelo] AE7)AAe] 252 30K £0.1% oA H
RAPE=t (i]—{\}% 9] 2006). 1§ 7> HE7]3 At At E
ol H = o] Abxlolr}, o1 = o] A7l ALADDIN 7
2717k 349 Hof gtk Q8% gue] dcke] mol: 7
o] LERAE 98 273 Eolth,

3. HHolet Hojf ==

AEEY FoJE cdo] 7I¥ke] CCS(Code Composer
Studio) 2.20 L2 1S ALg3le] s)HEllth cCS ZE
a8 XDS510-USB JTAG ol E#H o8 E E3to] DSPet
EAT U o] By Foe A s 3=
& E94 R MFste] AFEstaL, PCoAA ZE 4

dlo]E7} 7 st

ANzdo Aol Eojrha WA A]xE] X (system
configuration) Z743sla DSPE X &3 AXES i7]§}
ghth o] #AoellA 2+E 1452 EEPROMO| A7dE]o] §

s AT vloloj 29t Z9 HdSHe ALADDIN
me] Qe wes fgom AREx7F A% slal SDRAM,
FIFO5©] #7%7d2= v ¢zl

A= 7|gte] AFE Aol Z2IaL CVI 6.0 =
Abg-slhe] A telity, L2 13e USB interfaceS %3}
Aol BAE Ao] zraMe ZFg ddE geR
=, =FAIRE A4, 94 =] 7HH e, PCE Am A
&, Hpoloj 2z Hl :;‘E# Ash A, obdR T 291A] Ao,
A #s BUHE 3= 7leS 7HAA 9l
th 19 89 A% Ao —Li:au F Aol Foz FA
3 A 5 dom #HFo] Fag JAFES A4
b g ATh F Alo] o] 4% of#je] HAg ‘BIAS' H
£33 ‘CLOCK” MES FE2W 77 nlolo] 29} SY3E
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(A

e

B)

1% 10. KASINICS WZHE ~E ARl (A) A3 XAz, (B) ALADDIN ROIC%d.

Asta BUBFE] g3 Fo] 77 99} o] upehdd
o AE7l] 7P AR AdE A& 5 RS
fls shsiutel #te HHAoR AAE 5 AxH 9
Atk 19 89 Q% F2 DSPHIECA A gt
AIFEA A FFE A1) AR Folrh I
B ooAE Hg, A, Bdd, s, A4d b
olEl #& A% 5 A Holitt

AL AHZ7E o] & AL dAZE 37| 7ol 256x256
CRC-744 ROICS} 512x512 ALADDIN ROICE ©]-&3}o]
Adets ¥ HEZH PSS et Agdd=
715 Aedd whgste] HdAE AAsE FHEAAS
A" HAEE APskE 3 Z(ROIC:  Read-Out
Integrated ~ Circuit)® T =o] 9l (McLean 1997;
Raytheon 2006). ROIC7} #HE7]& ofUA|wr HEFo=g
THEol A ZFAl Bl wkES 3T} o] ROICE ‘oA Al

A = 7] wiEe AEEH] LEAFSE TS
ATk KASINICS?] “d2 NS s H=7Mas $5
50mmelzo] F-2Hslo] &A= H (Resolution Target) &
Z3lqity. 19 89 FAAEd A U= e
ALADDIN ROICE ©] &3 H2A18S &8l 42 J4o]
. AEEY7 AE7E ANV HEVY 2894%

g AgHow gol o

Asgele 43%
80K .2, AE7IAE

. 9AAEE A8 29 109)
O

I
I
o
i)
m
o
Y
2

7 (collimator)ol] %-2}3}
o] Zoj7HAlE @t

. WANRE Ed AE717) 0Kew W7kE el A
% AEZY} 42718 AR B S eg
shelalginh

A7AL = gl KASINICSE T&53}7]
A% A2V AEZUE ML
E

AAE QY. AREEE 108704 B & 4 9o )
olojx H FEo| AlEEHE FEY nig 5yFor A
e Aol T AEF sto] HA gk WEko] &ola)
th AZ7)e Bt wlolojs, 8 M 29 H'H 2A
23 oo wE BRE S F3) vloloj e FY
Aol 23w FEHe HAE7E 2L U
ZEEd ] 72 Ag4d3 CRC-744(256x256), ALADDIN

M(512x512) F &< ROICE AdHoz F2 A4 &

AEZHE #AE7]9 52 (Dynamic Range)et A
A (Linearity), ZZ2]3L 712)(Gain: electron/ADU) %S 3
A3t A7 AZE AA Agd7det @5 AgE
Aol g5 oA A" Ao Bl JFAAZ7]7]
tsiA 82 5 As AeE ygEh

WAl o] ATE AHARATFAY <A AWE %
A AFalel A90® S AHIT
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