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Difference of dose response of PMOS dosimeter to photons of
%Co and 10 keV photons
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Abstract: In order to explore the problem of the difference of dose response of P—channel Metal Oxide
Semiconductor(PMOS) dosimeter to photons of “Co and 10 keV photons, comparative irradiation tests of *°Co
Gamma ray and 10 keV X-ray on 400 nm—PMOS dosimeter with different gate voltages are carried out. The
effect of oxide trap charge and interface state trap charge are separated by the mid gap technique and charge
pumping method. It is found that the response of PMOS to 10 keV X-ray is significantly lower than that to
Co gamma rays. The main difference is from oxides—trap charge. The difference of annealing indicates that
the trap charge competition mechanism is different between gamma and X-rays, and different analysis
methods also bring some discrepancy. By using dose factor and charge yield correction, the difference of dose
response is reduced, and the microphysical mechanism of the response is explained. The dose response
difference between gamma and 10 keV X-rays can be greatly reduced by effective dose correction and charge
yield correction, which provides reference for the application of PMOS in low energy photon radiation
environment.
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Fig.1 The X-ray irradiation facility and the spectrum of photon
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Fig.2 The AU, of 400 nm-PMOS under different gates
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Fig.4 The character change under X-ray radiation by MGT AN, and AN,
FEl 4 s H T X SRR T 0 AN, AN,

PR A 2 3% e 30 o A M AR e — A F S i b A T, 1 B SRR B RR 2 1) AS W A g, DT e O D5 X )
DR T S10,/Si ST R BF B SRR A ZHE0R TR EE S, R RS R IR, BRI AT R L, . 8
A3 BT A 0 DK e 5 R A DR YOG AR, T LA ) S T B R A A SR, AN SR B A Oy 5Ok PR A Dk i e R e
T, SRR o R A TR R X B S R, Bk iEE S SV, AR K OE-0.2 V, SDERHLIEN 0.1V, FHE
FH 1 MHz, N, H R HRE

N:APmﬁ) 4)
Y fAsq
Kb LR EBG; VIR A WA ROEE R g MR AT . B AR AR S FIE 6 P .
16 3.0
Hr 25F
12
a10F & 20
5 g
z 8T s 15F
5 af =
2k 50
(1) o ok
-2 1 1 1 1 1 1 1 1 1 1
0 5 10 15 20 0 5 10 15 20
dose/krad (Si) dose/krad (Si)
(a) AN, (b) AN,

Fig.5 The character change under y radiation by CP AN and AN,
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Fig.6 The character change under X-ray radiation by CP AN, and AN,
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Fig.7 The change of character ratio X-ray/y before and after annealing
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