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#+ — Larger area dé.vlm

4 A conceptual design for a Ccn-hq,é_ed VXD for the
future linear collider has already been prasanted

A & Gilkvan (AL — Vartar ZIVT



Cosd - DHs

Lamders

Barral -5
L = B50rmm

Bamd 1
L =100mm
asknt =

Foam Cryosial
ard Faraday Gagu



AR Gilwan [RAL] — Varrax 2000



# Pixelreadoutrate 50 MHz



# twa-phase gate Structures

= low-noise output circuitry

¢ Electronic system design:

= glocking and slgnal processing electronics
inteqgrated with CCDs
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* Trwc;nuwuw hﬂﬁinﬂﬂmhedw_ofm .
epitaxial layer by |appengmm— ~30 um

# Thiz would giva -0.-12% X,per Iifer— uf which the
Ee and associated adhesive contributes 0.09% X,

4 Could the Be support structure be sliminatad?
# 'We are investigating an unsupported-5i technigue
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¢ Frofile repeatability under tamperaturescycling
* Electrical connections to CCDs
¢ Back-face metallisation for ground-plane difﬁcuit

# Handling!
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+* Comments:

+ Tensioning spring too weak — o ~few tens of um
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# The annuius blocks could be made from batter
surface-finish ceramic

# More studies are needed, particularly at low-T ...

* Further idea = could the Be beam=pipe thickness be
reduced locally ... to 250 um?

+ use VXD support shell far strain relief
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Readauf fime — Mg Hmpadaur timwe = T4

& Consider area CCD as many linaar CCDs reading out in
parallel — 50 MHz | clock rate for ~1% pixal occupancy

& This provides a few interesting technical challenges ...
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Pl
SPICE model of column-paraliel CCD gete strecture
(VXD layer 4 dimensions)



& Al clack bus-line resistance (200 K) — 0.5 /mm
& Driver output impedance — negligibie
# Driver = clock bus:line inductance — nagligible

+ We later modified some of these parameters

appropriately to attempt improvements to simulated
waveformsa

+ Starting with these nominal parameters we manitar
waveforms at extreme polnts on the gate structure
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+ Waveform amplitudes attenuated by <10% in centre (X)
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+ Waveform amplitudes attenuated by <15% in cen
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Column-parallel CCD clocking

¢} Move to a 2-phase gate structure with sinusoidal drive
waveforms (scale all parameters accordingly and add
inductance in the clock driver cannection):

+ Lowest possible driver frequency spectrum
+ Reduced peak current demands on drivers

4 Balanced anti-phase drive waveforms should
produce minimal crosstalk to CCD output signals




Total power dissipation/CCD ~3.6 W.(1 Vo-p clocks)

M.B. Freezing ehcﬂfng.bemaaﬁ '.I".ESJ.-A bunch trains
reduces power dissipation by a further factor of 200

For layer 1 of the YXD — mean P <150 mW

CCDs In outer layers can be clocked ata lower
frequency (much smaller backgrounds) —
— Total VED power dissipation —few watts

Further simulation wark neaded {(ISE TCAD)
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mtemdnnﬂﬂts cco and ruaidwt t:hip — 60 i pieh

& Sparslrf'r.-d data transmitted off dutm‘:tnr by optical flhre{s}
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Each hit can m:mfn up to 4pin~|;=;'1‘x2 t:fuﬂats}md
‘must also be aﬂdma-hﬂad — E bytesihit

Data volume to =tore during bunch-train ~15 Mbytes

On recelpt of a trigger, only data corresponding to 1
subsequent frame from each GCD need to be retained,
so data volume to be transferred off the detector before
next bunch-train iz reduced to ~2.1 Mbytes per event

For a trigger rate <50 Hz {1}, data to transmit off detector
~21 Mbytes per bunch-train — 1 optical fibre perend!

N.B. If data storage cannot be on-dotactor, all sparsified
data must be exported — 1 — 4 optical fibres per CCD
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* Thwmnw ideas %orm-ﬂmm‘ uwiprming,
“data aparviﬁcaﬁul:l ?ﬂd post-trigger pmt:mmg

¢ GGD radiation damage s;ud'iaa are being prepared

# A close involvemant with CCD designersimanufacturers
is maintained, and is crucial
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