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Abstract
X-Ray photons need to be detected in order to recognize the energy size and the time that the
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photons arrived at the detector surface into the domain of nuclear science deep space exploration
and X-ray pulsar navigation. The resolution accuracy of X-Ray detector is the key performance
which is related to the use of high frequency pulsars and the accuracy of pulsar navigation. As tra-
ditional X-Ray detectors with large detect area do not match the need of tine resolution accuracy
with the structure of frame transfer and a typically 20 ms tine resolution. A new structure of X-Ray
detector with high temporal resolution has been developed with a total detect area array of 128
(V) x 128 (H) and 8 cells including in a single detect area except the cell size is 14 pm x 102 pm.
The signals that come from each detect cell area will combine with each other by means of trans-
ferring gate driving timing, and the combined signals from deferent parts of detect array will
reach to the output port in parallel. The X-Ray detector has a performance of 130 eV@5.9 keV res-
olution and 16 ps temporal resolution under the frequency drive of 500 kHz. As well, there will be
a few number of photon arriving at the surface of the X-Ray detector when it works, and therefore
it will be very small probability event that the X-Ray photons superpose with each other, and the
event will be ignored in statistic of X-Ray photons.
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Figure 1. Traditional structure of frame transfer CCD
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Figure 2. Structure of single detect region
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Figure 3. Signal transfer paths of four detection areas
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Figure 4. Signal transfer paths of sixteen detection areas
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Figure 5. Photo of high time resolution X-ray detector
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Figure 6. Photo of drive and signal processing circuit
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Figure 7. Output waveform of detect mode
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Figure 8. Output waveform of modulate mode
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Figure 9. Detect result of X-ray energy spectrum by *Fe source
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Table 1. Parameters of high time resolution X-ray detector

= 1. SRES#E X SRR TN S K
HR R (R 5 T 4009 2000, RIHIIR LALIRES), ISA 500 kHz

A DRSS (i) WAL H(—20C)
F05-19-2-10-9 0.999959 0.999977
F05-19-2-6-28 0.999985 0.999992
F05-19-2-6-33 0.999974 0.999991

WAL, WA 500 kHz

L TR WHARER Vo (mV/s) (i) WREER Vo (mV/s) (-20°C)
F05-19-2-10-9 5452.38 280.85
F05-19-2-6-28 3523.81 301.19
F05-19-2-6-33 4857.14 263.06

e BRI AN IR 1 s S A BB R IR RS, Vp RIR. 500 kHz (2 ps) 454 B s X 318 1 s it
= (2 us)/(1 ) * 8 * Vp=2/1000000 * 8 * Vp,, “8” AL AF EInig e,

M, ARE 500 kHz

s MR R (e) (Hl) Wi K (e-) (-201C)
F05-19-2-10-9 33.6 6.4
F05-19-2-6-28 342 6.7
F05-19-2-6-33 36.8 6.5
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FH B [ A2 [ e RE M BRI I BT R AR BE S I6 AR MY IR N kAT T, BN 16
us, AEEPFRA 130 eV@5.9 keV, #EKE AT IRk 2 S8 7] [8] [9].
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