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Abstract Since hot pixels caused by space radiation are unsightly especially for HDTV, it is necessary to extend
knowledge of hot pixels on orbit so as to prepare for coming Space HDTV Studio. JAXA had experimented on
CCD influence of long-term space irradiation with HDTV Camcorder, HDW-700A onboard over 4 years and
CCDs onboard during approximately one and a quarter years. Posterior to retrieval of CCDs, levels of hot pixels
were measured and tracking of heavy particles was identified by CR-39, nuclear track detector. The CMOS
image sensors were evaluated. Hot pixels of HDCAM Tape were also counted. On-orbit data was compared
with results of ground irradiation test.
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Table 1 Launch and Retrieve of CCD Samples

Event Date Period Spacecraft
Launch 21-Aug-2001 Odays|Progress (5P)
1st CCD Retrieve 31-Oct-2001 71days|Soyuz TM-32 (2S)

2nd CCD Retrieve 05-May-2002 257days|Soyuz TM-33 (3S)
3rd CCD Retrieve 10-Nov-2002 446days|Soyuz TM-34 (4S)
HDW-700A Retrieve 17-Jul-2006 1791days|Space Shuttle (STS-121)
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Fig.1 ISS Modules (Sample Location)
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Table 2 Components of A Sample Holder

Sample Name Parts Number Manufacturer Qty Remark
2.2M Pixels
CCD ICS230AS ES02  [Sony 2/3inch EIT
CMOS PB-1024 Photobit 1/1040Hx1040V
TLD TLD-MSO-S Kasei Optonics 10
TD-1 Nagase 3|for Dosimeter
CR-39 TNF-1 Nagase 3|for Dosimeter
TD-1 Nagase 8|for Tracking
BARYOTRAK Nagase 16|for Tracking
CMOS CcCcD TLD

Fig.2 Sample Holder
(Soft Case and Holder)
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Fig.3 HDCAM Camcorder HDW-700A
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Table 3 Summary of the Absorbed-Dose Rates

Sample Period TLD CR-39 Total
(days) (mGy) (mGy) (mGy)
1st Retrieve 71 17.92 1.80 19.72
2nd Retrieve 257 55.19 4.68 59.87
3rd Retrieve 446 76.47 7.65 84.12
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Fig.5 Tracking of 1st Retrieve Sample
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Fig.6 Histogram of Hot Pixels
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Fig.4 Schematic of Tracking Method
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Fig.7 Hot Pixels counted by CCD Voltages
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Figure-8 Hot Pixels counted by Pixel Correction System
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Figure-9 Comparison between Space and Ground
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