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CHARACTERISTICS OF THE BOAO 2K CCD CAMERA
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ABSTRACT

We present the characteristics of the 2K CCD camera at the Bohyunsan Optical Astronomy Observatory
of the Korea Astronomy Observatory at the time of its development. The purpose of this paper is to support
the observers who may need detailed information on the characteristics of the camera and to provide helpful
information on the optimization of a CCD camera for those who try to develop their own camera. The 2K
CCD camera was optimized to have a gain of 1.8¢7/ADU and a read out noise of 7e” from an experiment
using radioactive **Fe X-ray source. The charge transfer efficiency was measured as 0.9999976 for serial and
0.9999942 for parallel direction, which means 0.5% charge loss along the serial direction and 1.2% along
the parallel direction across the chip. The quantum efficiency of the camera was measured from an
experiment using a homogeneous light source consisting of a halogen lamp and an integrating sphere with
a monochromator. The resulting quantum efficiency of the camera peaked at the wavelength range 600-700

nm with the value of ~0.89.
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B =R £, WA 24eM BEAHEEY 2K CCD
Freete] £AAES A7), 34 CCDE ©] 5%k(Gain)

7} 971 7L (readout noise) =3 % HX3} HAF, 12|
A3}A Y E&(CTE, Charge Transfer Efficiency)®] 74 24
F2 Rojw, 43N dRage AU 2 AFHE 7]
%353, upRjete® 5 2K CCD FHiEle] 540
g 9oF g Eoj7} o]Fojxith
II. ESAME0) 2K CCD 7 2te] 7+
HAHE 2K CCD 7hdl ke SITe Inc.®| SI424AB
% 2 A2 (back-illuminated) CCDE A& 3t2 it} o]
a2E § A A7 24um’A AWE CCDEA
2048 x 2048702 G4 dPoz FAET AFFde &
A4S 95l CCDE gojuiz] #el 20 HAlo] HetA ¢
7] 949 (prescan pixels)< 7Hth CCD A= vl ZH] ]
wAEoA izt 2 98 F UEE AAEY 7] dE
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¥ 1. SITe SI424AB CCD Z:2te] &) ApA}F ALk

3 2048 x 2048 pixels full frame
g4 =7) 24 pm X 24 um
olu|z] ¥ 49 mm X 49 mm
dERE 1606BR03-01
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=9 4
713D A 921

B 10.55
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CCD 7Hd|2tE A|oj3t7] $13F Ao AX]& San Diego
Univ.(SDSU)| A 7Rgt ®-8 CCD Ao %X (Gen-1 SDSU
Controllen)E AH§-3tc}. o] AR = FA o] 2L S3l
3IXE AFEIS A 4 3=, Motorola®] DSP56001<
-85 Eto] Bel, CCDY Aojol] Ha sk Z83 njo]
o] HeE FF3IL CCDY ML AZE £X2 W3
ke obdEa HE, a3 FEE 2 2% Alojd] AMey
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©]52k(Gain), ¢17] #&(Read Out Noise; RON), a3
®5(Charge Transfer Efficiency; CTE) 5% ©15 A%
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Vob Gain[e-/ADU] Noise[e]
22.3 8.3 14.6
234 35 11.3
24.6 2.2 9.3
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28.1 1.8 6.7
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CCD 7tH2te] 42 288 &334
@3 2kl 7] (monochromator), 7 %
2] i--(integrating sphere) Aol =
2 =(photodiode) %=+ 37 AX}-5-wll F(photomultiplier tube)
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E 3. HAEE 2 A HEs] de AR
Run Image A (nm) Vv, V, Mean S.D. ot
038 900 —0.048 0.127 13,400 163.1 1
039 800 —0.048 0.135 16,090 192.0 1
040 700 —0.048 0.130 17,230 162.7 1
1 041 600 -0.048 0.127 17,750 167.3 1
(bias = 2840) 042 500 -0.048 0.134 17,360 166.3 1
043 450 -0.048 0.120 15,690 148.9 1
045 400 —0.048 0.027 23,250 2253 4
046 350 -0.048 -0.038 6,635 57.1 10
047 350 —0.045 —0.036 9,820 91.1 20
048 400 —0.045 0.029 17,430 181.1 3
049 450 ~0.045 0.126 15,200 190.1 1
) 050 500 -0.045 0.126 15,820 168.2 1
051 600 -0.045 0.114 15,570 173.3 1
ias = 2880 ’
(bias = 2880) 052 700 -0.045 0.116 15,790 177.0 1
053 800 -0.045 0.121 14,570 162.5 1
054 900 -0.045 0.124 12,580 138.5 1
055 950 -0.045 0.086 23,330 283.0 3
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E 4. A 28 2849 AH2d w9 A=
CCD Diode
Run Image 5t A(nm) AV n ADU F Fy QE.xQ,

038 1 900 0.175 0.388 10,560 455 x10° 9.21x 10° 0.454

039 800 0.183 0.478 13250 447 x10° 6.95x10° 0.724

040 1 700 0.178 0.462 14390  585x10° 6.12x10° 0.880

1 041 1 600 0.175 0.387 14910  6.03 x10° 6.15x10° 0.902
042 1 500 0.182 0.276 14,520 590 x10° 7.48x10° 0.726

043 1 450 0.168 0.218 12,850 533 x10° 7.87x10° 0.623

045 4 400 0.075 0.164 5103 197 x10° 4.15x10° 0.437

046 10 350 0.010 0.136 380 225 x10% 5.84x 10 0.354

047 20 350 0.009 0.136 347 167 x10® 5.25x 108 0.293

048 3 400 0.074 0.164 4850 197 x10° 4.09x10° 0.443

049 1 450 0.171 0.218 12320  5.16 x 10° 8.01x10° 0.592

050 1 500 0.171 0.276 12,9040 537 x10° 7.03x10° 0.703

2 051 1 600 0.159 0.387 12,690 529 x10° 5.59x 10° 0.870
052 1 700 0.161 0.462 12910 536 x10° 5.53x10° 0.891

053 1 800 0.166 0478 11,690 495 x10° 6.30x10° 0.723

054 1 900 0.169 0.388 9,700 427 x10° 8.89x 10 0.442

3 950 0.131 0.289 6,817 264 x10° 9.77x10° 0.248
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