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CCD Vertex Detector®R&D
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Si Strip Detectoritd ?

E—ANy 7579 RIZX BHit Rate:
~ 1 hit/mmZ/train = 1 hit/(20umx5cm-strip)/train (100% occupancy)
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Beam Test:
-0.5,0.7, 1.0, 2.0 GeVhr beam
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Hamamatsu EEV

S5466 CCD02-06
Pixel size 24 um 22 um
Epi. thickness 10/ 50um 20 um
Gate oxide SiO, SiO,-SigN4
Clock 2-phase 3-phase
Gain 2 uVle 1uVie
Mode Inverted Inverted

( Surface current is strongly suppressed with inverted mode)
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Resolution at 258K
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CCD® Radiation Damage
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Non-lonaising Energy Loss
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90Sr (10mCi)  ty,=28.5y E =0.546 MeV
-> 90y E = 2.283 MeV

<dE/dX> ~ 3xdE/dX (MIP)
<NIEL> ~ 1/5—1/10xNIEL (H.E. e %)

@ TR
252Cf (100UCi) ty,= 2.645y <E>=2.14 MeV
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Average dark current density (electrons/s/pix)
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CTI

- WHRBERAFICE > TNV IZHRIZELS NSy S
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- SiIHOEBEBMOBENERE : SSD; ~ &\ um

CCD; ~ #cm
- HFRINBCTIOLROBE%R
Model chip

VY

< ¢ 200 pixels (5 mm)* _

- - >
1000 pixels (25 mm)

Vertical CTIl < 1*10-3; (1-0.001%%°=0.82
Horizontal CTI < 0.2*10-3:(1-0.0002}%00= (.82
-> Worst case: 0.82*0.82 = 0.67
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Neutron Irradiated CCD

CTI measurement of S5466 (neutron-irradiated)
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Electron Irradiated CCD

160 HPK S5466
%’ - Standard CCD (: f.iffizliirjfciilo(qa krad)
E 140 L Notch CCD-1 s 8.5x10™ e/cm? (65 krad)
€ 10l 0°CIZHB WV TCTI~ 1*10-3
= E 72 5 Fluxid
100 f ~3*10Lle/cn?
80 ~1*1012e/cmé(/ v F )
60 - . .
I NIELO TR )V F—&kFHEZ
ol ZEBICAND &, FRINS
etNw 7572 RIIZD
20 L fEdD1/5~1/10
P W_Mu
OB 8% & o o+o o lo |
100 80 -60 -40 -20 0 20

Temperature (°C)



J wIFfECCD

Normal CCD Notch CCD

\ ) \ . % /X
XXXX X XXX‘ 7 X

X Trap




XL

JLCEBRTHEONAN—FT v 7 AfttigsDEmE L T, CCDOR&D %
BIR-oTER, TNETOMFERDOER, ATFTOZENHLENZR ST,

-HRAIECOT)ITEN TS MIPIZX L TS/N > 10
- 3um % Y) % Z2 [ 4> f# RE
- TS R
- Inverted Mode DA 12 & - T, Surface Damage £ 2 3R X Tld 7z

- CTI;
0CIZTHENT
i P - (252Cf) 1 ~1.5 x 169/cm? > JLA00E S
& 1 (90Sr) : ~ 3 x 13%cm?2

~102cm2( / » F AT &) > JLC 1&FEH
100 CETHH TN, SS5IC1HEEOmMED M L

=i
Ok
2

- L nWHEr(Inverted Mode, / wFEHE)EFEATAH I EICEHS T
CCDZILCON—FT w7 AMHEBITHEA D A BRI,
EHREICED —BIOLKICEL ZOIZIEE 5725 EHERmE O M BN nE
-GHNESR DA T a3 O HBERITRE



