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A Study on the CMOS Camera robust to radiation

environments
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Abstract Human access is restricted to environment where radiation sources are used, however
observation equipment should be radiation-resistant as it is exposed. Therefore, if tungsten
with the highest specific gravity and melting point and the lowest lead were selected to reduce
the dose to the Cobalt 60 radiation source to 1/8, Tu had a volume of 432.6cm3, a thickness
of 2.4cm, and Pb had a volume of 961cm3,, a thickness of 3.6cm. By applying this method,
produced a radiation resistant CMOS camera with a camera module using a CMOS Image
sensor and a radiation shielding structured housing. As a result of applying the head
detachable 2M AHD camera (No. @) that survived the experiment to select the optimal
shielding thickness, when shielding the associated equipment such as cameras, adapters, etc. is
achieved, it was confirmed that the design of the structure is appropriate by operating well at
doses higher than 1.88x106rad. Therefore, it is expected to secure the camera technology and
business feasibility that can be applied to high radiation environments
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Fig. 1. Field of view
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Table 1. Material specific gravity and melting temperature

Element name specific gravity melting point
Al 2.70 659
Cd 6.65 321
Au 19.32 1,063
Ag 10.49 962
Cr 7.19 1,800
Sn 7.30 232
W 19.30 3.500
Ta 16.60 2.850
Fe 7.87 1,530
Cu 8.96 1,083
Pb 11.36 327
Ni 8.90 1,452
Pt 21.45 1,750
Mg 1.74 649
Mn 7.43 1,260
Zn 7.183 419
Brassboard 8.73 910
Brasspole 8.50 880

St304 7.90 1,400

St316 7.95 1,400

Bronze 9.00 970
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Fig. 2. Shielding when using tungsten and lead
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Table 2. Camera module specification

Classification Specification
Optical type 1/2.7 inch

effective pixel :119(52:8(%)§r1<e%8r?(\/)
Shutter type Electronic push shutter
Sensitivity 4.0V/Ix/second

SIN ratio 40dB

Dynamic range Max96dB

Power 300mW less than
operating temperature | -30°C to +85°C
Sensor Size 10x10 mm 80 pin
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Fig. 8. Starting item & experimental appearance

1% 89 ()= CMOS7HEt AlAEC|H (b)=
AY mgoloh WA ZRIgk CMOS7HEte
sHAS Hrketr] el At g, sths, 2E
FeE ofmds AHste] ZF AlA9 7 %
FAoll Higt WA ZAAE S AAT T XA

%2 st shete] o 4RRE st
gl



T A A
> * £ -3 - [ > 3 i
T2 9. WA ZAF AT

Fig. 9. Reagents for checking irradiation
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Table 3. Experiment Data by Camera

Permit
Total i | Dose | Signal |Survi|cumula Sun
i urvi

No.|Camera sl rate end val te
on ) . val

dose (Gy/h) | time |time| dose

(Gy)

Head
27day

1 |sep type| 1552.3 | 64.6791 17:46 24 | >1552 | O
2M AHD ’
1.3M 27day
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AHD 07:40
410
Thou 27day [(11.5| (358)

3 . 747.3 | 31.1375 X
pixel 14:44 | )21 | 653
CVBS

26day
21:30
412M AHD| 1482.3 | 61.7625 45 | 284 X
(screen
blank)
1.3M 27day

5 1023 | 42.625 11.5] 492 X
AHD 04:27
41Thou
) 27day

6| pixel 705 | 29.375 24 | >705 (6]

17:46
CVBS
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(b) Screen after irradiation
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Fig. 10. Screen before, after irradiation.
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