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Dose rate effects of PMOS dosimeter

FAN Long[J REN Diyuand GUO Qill ZHANG Guogiangl] YAN Rongliangl LU Wu
(Xinjiang Institute of Physics, the Chinese Academy of Sciences, Urumqi 830011)

Abstract

[J O Response of PMOS dosimeter to total dose has been studied under ionizing radiation with
60Coy -rays. The results showed that there was an obvious dependence of A V1 on dose rate. By

means of |-V subthreshold curve measurement the contribution of irradiation induced interface
state positive charge to the dose rate effects was found and the relationship of total threshold
voltage shift A V1 and dose was KD,,. The power n decreased with increasing dose rate.
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Fig.1 Scheme of on-line measuring PMOSFET irradiated with €0Co y -ray

gal-vioodoonobugooouoobbugoooobo,oobobboooaao
Oo000o0ooooooboooboopuboooon

A Vi=Coxl SY g/KTIN(10)

(1)

OOCxUbbOuud,yegbbio,KOOOoOoooo,Togo,AsSOI-vOooooog

file:///E|/qk/hjs/hjs99/hjs9908/990812.htm O O 200 6 O O 2010-3-22 22:36:30



0 0O 0990812

ooooo@mooo,ASO00boDooooboooboooooobooon

0000o0nogno
210AvVITUDOD LD OOoooooon

Jodz2uobeddgoouo,oubbbuggooobboug,buouoaod
goao,guoooob,bbboggoooo,goobbouooooobbod
DoobOobooobobooo,obooobobooobgoplIboobovyboonb,o

089Gy/sUDudo,pMOSUDDUOOODDOOODOOODDOAV=KD,ODOO,O
Ond=2B30000000000000,0000b000b0O000b,.0AvVOmv

goda,pcybon,ookKod28,dndouooobggooooinbg,
ogdoobbudggooobbuugo3dubinbbgooooobbod

]]I}ili-‘ﬂ “{fﬂv] S 0E3n i
ar A T o D74 ’ r T R
K!}[G}'is]]jl I n=ﬂ|!‘|||}l2 '::'.'EEIE' a ) [
‘Here K= 280 ‘. S0 ——— |
B & . g (L72T
ER Iy !
= Ll L B - i
G e e 4 2 .70
= I}.TE-t. ' g
T =
'_% df 0.TE = 0637
[+H] -
= Bigs( V) irradiation rate = -
= 2 FGR(ED - .r.'_] — QBGT
O 396 B R31 A 005
¢ 01 ¥ 0.008 ¥ 0.005 OB - :
L I— 400170, et 31 | W0 00 1000

0 G310% L0 w1 1.5 10
Total dose!Gv(S0
200000 gno,PMOSFETO O O OO

O0o00oooo
Fig.2 Shifts in threshold voltage of PMOSFET vs n3oononooooobndOn

: e . Fig.3 Influence of dose rate on power n
total dose with 60Co y irradiation atJ various J P
dose rate

lrradiation dase rate/ 3 107 4Gy(E - a7

22000000 idnb

Job3agbbedbugobg,gobugbobdobougonobugoob,bd
oo nywobboboboobougoboon
g,0oodgotngoggoo® go” od

gobodoboboobugob, bbb oobouoob,bgoouoon-
Ooooooooodooooooobo, oo, 0obo4o@ooo
Hoooobooboobobooobov{yobbooobobo@Woboooboboooo

ooooooo),oo,0oboooboboobobuooobboooboboooboooo
Jogodooodgoobobuggoooobb, b obobbbogooooobbood

file:///E|/qk/hjs/hjs99/hjs9908/990812.htm O O 30 6 O O 2010-3-22 22:36:30



0 0O 0990812

obooobuooboo,obuooboboob,buobboobtngbbboobod
gobooobuoo,obtgobuooboboobuobboobuoob.bboobd
obooobuogo,onpdg® oog” bbb boobug,gbboobod
goboggbug,gobouobboobg,gobbboobuobboobouoobt,
D000o0oboooobobooobooobooodnoobboo2B3000b0b00od
OpBoOnD 00000000000 b0ooobOooob0oo,boooboooo
O,0000000n=2300000000

230vyuuooooon
Joooovyoo,0ogoooobbobooooooboo,bbb4dooobn
ooog,0ovyoobo,0b3ddbbobobooobooobb4obbuoon

oo, goga,ooouobbbudoggux3%uin,nn
Jogdduobbbodooooooboudddg+s1ubobggooooooood
OODOPMOSFET,VUOUOOODDOODODDOOOU

4 Ambient temperature annesling

o v L] . L] -
: ”i"_ g il
- nﬁ. - u'

o
F 0O
s

o1 3L ETR i PY o TR E

0 200 400 &0 300
h

Relative shift in threshold voltage/%
e

g4dvs0oo,boobooooboobbibn

Fig.4[1 f003 Long-time annealing of V1 at ambient temperature and biased V¢

D000 00" 0ooooo®oooo,00000,0000000000000
Doobboodoboooboogvyobo,obooobogooooasissio,ddn

goobooguooooboodg oo boouoboooo,obocgoooob,0o0gn
goobooguoo,goooobbootubtoobooubo,guobooboododn
gobboogboooobogoooobooboooobo* oo ouobobootood
Uiy

240 0 0000000000000
goosoboboooocooooool-vououotuooooboasSsOoboooooond
UOAV,DDDASOO,000AVyQWDOUOOOogsgono,uooogadn

file:///E|/qk/hjs/hjs99/hjs9908/990812.htm O O 40 6 O O 2010-3-22 22:36:30



0 0O 0990812

AV oooodoooobbb,ogooooobbbobobbbboooooodad
ooobob AV bbooooooooobbooooooobbbooooooob
ooooooooodoo@Muuooooooooobobobobobbbooooood

—
o

=, y

=

= 1

5107 f‘f

= Radiation dose rate
£ {Gy(Si) - 57
A0 5 B

= W3 e 03]
£ o 0.05 A 0,009
=z

7

b=

¥ 0.005 [
1 1 [ 1 1 1

0 B0XI0P 10x10°  15x 10°
DGy (3L)

Os0000oooool-voooooooooooooono
Fig.5 Shift in subthreshold slop versus total dose at various dose rates
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