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Private history of diamond radiation detector
development between 1995-2004
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FIG. 1. Schematic drawing of a cross section of a layered-type CVD single
crystal diamond radiation detector. The detector was fabricated on an inex-
pensive HP/HT-type Ib diamond single crystal substrate. The boron-doped
CVD diamond layer worked as a contact. The nondoped CVD diamond
layer of 20 um in thickness was a sensitive layer.

Sevier charge trapping
on electrons

Difficulty of crystal
growth at 1997

Influence of substrate °©



T5AXAVNCVDEIZKBEFERITAVENDER

HEEAQO

TAo0K
(2.45GHZ)
RERE
TS5AINRELTLSHEF
HESAANVERFER

LFIZTAREIERTIVIL
RSB TERL



AL ITINEIZEKDF AV EVFEILED BAE

C ions, 3MeV,
C t 2 X 1076/cm? CH,+H,
lons stop lasma
ateum B B $ & ——
from the HP/HT type lla SC
surface diamond substrate ::>

CVD growth

Evaluation /\
Self standing || Reuse of the @

diamond film substrate e

(~100pm)
(e |

Electrochemical etching

8

8
*Y.Mokuno et al. Diamond and Related Materials 17 (2008) 415-418



R H 25, 2014~54

FHEICEREEICAD G

e
| | | | | 1OO-I|=|29(6'§ 5 x 10°V/gm)
Size of diamond: o ElECtron (-3.5x 10° Vicm)
S5mm X 5mm X 70um | P J;
1500 + Electrode: ®3mm. Pt-Ti/Au] 100pT =373 K
. Bot-Dlt Counting rate: c.a. 400cps | s0f
£ WS ek B § o i
(3) 1000 - | " . RN £ 00T = 573K
A C(n, a) Be / ) ° |
_ o ! 1
5\ AE/E=14% | F b ik
500 I ' 100f T = 773K
; i _ || ,' 50F 1
4 s J \ 1
) @JAEA FNS 80 Beam Ilne OOJM" 50 ' 1“8@)‘
T T T T Charge Collection Efficiency [%]
0.0 10 2.0 30 4.0 50 60 70 80 9.0

Energy (MeV)

1995 F AN SRR EIROT=. TIAIAAVEE

VYEURPEFEEIEFZ20EMNTTERIE,

~ FEFEEAT

TS A

O F 5RO AT L

500°C TSR D
IRILFE—ZARY '}_"
MLZEIEFEIZAIN
BEAYEVRE ‘ ‘
Y —EFHFR(ZE o
BRI+ TEIR T

IrEHI) B



TREHER - S EREMEFAVEY FERUR
S UURE EHIEEIERRDERFE

LRI EE D SRR BRFREL)

/F

A

ST mE. IS, fF&E!i"u VAN

LR INR . . AT
B i SR £ B (). %1‘&17_":/2* EE ().

NIMS INR XA KRB ISR
KEK 2

Fr. IR, LT, %8 o

KEAAVEIRTINMA

FEEGH) . FEE). £)1 b

TRS Bl

fit

10
NIMS: National Institute for Materials Science, E M TR FEEADE - M RINTEEERE



BESHLARIDR FIFIZINE %Wﬁ%ﬁ&%ﬁ@uyﬁ%& 220°C. 2MGy(EKIF)

/E$mﬁm§e§
= _ BEFENES [EFHMA For Nuclear
m . i !
BUSBRETE=S N\ Tom bl
MRS () Wl —t S A

-

|
% 1| |
[} e H r
e FGHR TS 2 — I
HlENE Radiation Hardened Module
PAM(Post accidental monitor)fs\+ J1) v FIC, &
ot D-OWR-REREEHB Ty r—SEhTS,
E HinM T —n~
e ABWR D BTE] ECAMSD 3% 18 (16 MSHRIE AR R EL , HRFEE

RS iff_b‘(ﬁﬁﬁﬂiﬁ?ﬁ]

FRFIFRERTYT7TE=S
(BHBHMIZ> ) EEER
HEEFH) BWR. PWR

(122 —E7HBEFEADELI-LY. BREAH S EREHE)

CAMS: Containment Atmospheric Monitoring System, &S ssHRE_S *v?w*

e AL




B A ANV EUREEIRICRDRFIFEHEDER

=S

(2403
Bl k)

BB L
O |

=
B 1%
(2008 FE Z AN HETHILE, EEERICHEERZ— )
e
FFFHRHEE | opme
[ ]
re
oh PR ihee :
ESAF2—T LFILTT
U e
=Ty et
(172%) BT,
BRI SE28 ¥ g
(172D B A
M1 ZOENADES

FK MDBWR
FBR. PWRELRIBIENESR EVILFILIFIZEBRBRRARN —2a EIBIEREDRHY

ZVFEHPIES
HRB4E R 5K LP(RBWR)

ZAYVEY FFEET /N XEAREE

A

OxT)7€=4% (PWR. BWR, RBWR, FBR)

i 2k & AL

O#cE), [LPEEE = X e EIEIE2S(FBR. PWR)

SINELERZEIC L 2EB4Y M E

OB NS E R E = X (viREH)(RBWR,BWR)

mEvVb, N EZ T v 2Lk

RFIPEMNREENRER T ILTF 7L 73 (£27)

SR L
1B

L — 3 > DKIE

12

iR ERET(PWR)

RFEMLICK B - #F O X ~ O KBER




B EG ST S B TERED

OKERIF(RBWR) . BEIKIF
1. TY7EZ=5— r RFFREATY7E=4

B LRI 100 Comane el R0 e
2. CAMS(EEEE)

¢

230°C (Ex I MD3MFfE . LLF&E200°C, %ﬁﬁﬂﬁ =)
300°C (REAB ) 7

op i g W R e
SRR E: SMGy. 72 : R/BI')"=E_$!
HIEL 102Sv/h~10°Sv/h .

l;—-
111135

OTF'J@A AENE R P (FAE)
—RAHRTOASTERAEFREK
ZFIELFRRE: 300°C

*g'—(n-l_ Fﬁﬁlj%iﬁ'mm%ﬁ
ZFIELFRERE: 500°C*
i 2E FE - 650°C*

*EFRERO LREE-TTRVEENOEFHHEE !




2011F3 AR BAKREK. . BEE JE??J%EEFEEH




ZAIST B A4XYEVRMESFETEMISFET 29

MESFET

Depletion @
layer @ @
© 00 0 J 0 0 . b typelayer

Contact layer Contact layer

Structure

Insulating diamond

Advantage  High radiation hardness

Dis-

Normally on
advantage Y

AIST

MISFET/MOSFET

n-type layer

Insulating diamond

Normally off

Relatively low radiation hardness

NIMS

BRABEDGATNEND AN THRSHRIE L H A DIET -
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Radiation-resistant Si ASIC chips developed in this project
@KEK by KEK

Outline of ASIC Chips 65n1mm§1h:05
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Maximum allowable dose: more than 1TMGY (around 4MGy)
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