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S‘IIIIEI’,B The prototypes

Two DCH prototypes available
- KLOE DC prototype
= 49 drift cells
= 7 layers
= almost square shape 2 cm?
= 55 cm length (active area)
= 25 um gold-plated tungsten sense wire diameter
= 80 um silver-plated aluminum field wire diameter
- DCH prototype (DCHProto1l)
= 24 drift cells
= 4 layers
= 40 length (active area)

= almost hexagonal cells 2 cm?2
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S‘IIIIEI’,B DCHProtol - The readout electronics

The DCHProtol will be instrumented with a section of
the KLOE readout chain and dedicated to gas mixture
study and characterization

Analog inputs
Preamplifier LVPS - —_— | | —— ADC outputs

Preamplifier Test Pulse

Preamplifier LVPS

TDC outputs
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S{IEI’,B KLOE DC prototype - cluster counting

The KLOE DC prototype will be used to verify the
possibility of using cluster counting in dE/dx
measurements

Measurements results will be compared with
simulations and (if possible) with high sampling
frequency digital scope (parallel) data acquisition

Three different technique should be investigated
- Local derivative method (LNF)
- FADC based device (Lecce)

- Transient Waveform Recorder based device (Targetl chip - University of
Hawai'l Manoa)
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e O i
/s Cluster counting - local derivative method

I B = L
TRANSIMPEDENCE [~ clk

- up to 3 instrumented channels

Setup

- Different types of transimpedance preaplifiers
= preamplifier baseline
« 1.7 mV/fC gain
= 5nst,
« &% 400 yV rms noise output voltage (100 MHz BW)
= commercial (High Bandwidth) transimpedance preamplifier
« Max3665 (equivalent)
- 8 kQ transimpedance
- 450 pA peak current
- 470 MHz BW
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S‘IIIIEI',B Cluster counting — Full Custom ASIC (I)

m In order to instrument a full scale Drift Chamber a special
readout electronics is needed,;
goals:
» fast (sampling rate = 1Gsal/s, bandwidth > 500 MHz);
e compact;
* low cost in power and in money. Qverall architecture:

° designed in 013 um CMOS 2nd yersion ISDF bits for the LVDS pad test
A
technology; Ext.clock  piag ana Bigs dig in out-out-
Clock control bitT T Clock regI I I in-ADC
« 1-2V and ~ 100 mW; S R i) ;
External | :
. ... components i :
® TranS|mpedanC8 pl'eampllflel' in O—I |_.|n_'_ . 'l - Y Gbilslxsggaz:_'nnels
| ingle to diff: u ifferentia @ z
26dB, -3dB @ 700 MHZ, Rext | Trangimp. stage F ”y(\j,g,\ ' ADC 3} in LVDS mode
. o
= i +. + - in+ADC hribe
- fast ADC 6 bit @ 1Gs/s; I£ | e
.. ._._ _Oupubuffery | ]
Design and simulation using 11111 AT f
CADENCE 5.4.14 e i et 8 L
For the second chip version layout and I LVDS pads
MQOS technology studied )
16/06/2009 G.F. Tassielli - SuperB Workshop IX - Perugia 9/16
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Cluster counting - Full Custom ASIC (II)

Preamplifier characteristics

C eme .. wme _ - Thefollowing variables have been considered:
T ’ | ‘ sum -Process spread (nom-ss-ff models for MOS,
re | L capacitors and resistors);
e e -Temperature variation (0°-80°).

Parameter Value .
Input impedance : T

putimp 20 Q % [ Nominal DC-gain=26dB
No. of stages 2 | Worst case DC-gain=25.51dB
1st stage gain 16 dB ~ T
2nd stage gain 10 dB
Overall DC-gain amplifier 26.12 dB Nominal f-3dB=720MHz
Nominal -3dB Bandwidth amplifier | 735MHz S Worst case 1-3dB=490MHz "}
Current consumption 13.22 mA
Noise 81 UV e

16/06/2009 G.F. Tassielli - SuperB Workshop IX - Perugia 10/16
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16-channel, GSPS Transient Waveform Recorder with Self-Triggering and Fast,
Selective Window Readout
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Features

> Hljf‘ ,jm,g},- |;1E. l_:hu'rd!l]
- Good timing performance
= 990 bis of resciulon

> Fast cormmmsion (<) 532 sampes)

- Rancom access o groups of 6 samples
¥ Flexbile cpmraing moces
= 1001, 1% and 10k programmable teminaiors

Key Specifications

¥ Low power (<10W i churrel)

P Giga-sample par second ecording
* Saloctive (windowed) readout
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Temperature compensation required

for fixed sampling frequency
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DC-coupled input configuration
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Readout rates up to 50kHz
(2 channels ?)

_ Applications

B MNece! gerwration Tel gamma readou!
¥ Low-cost highly Imormed sysioms

+ |3 Colider Detecior instrumentation

¥ Porablspocksl ssclioscops
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S‘IIIIEI’,B Time schedule

The prototypes setup time schedule could be delayed
because the LNF electronic workshop is involved in the
KLOE2 experiment starting up foreseen in November 09

DCHprotol (24 channels / gas mixtures studies)
- Wiring/Instrumentation : October 09

KLOE DC prototype (cluster counting studies)

- Because the 49 cells available, several cluster counting techniques can
be tested at the mean time

- The main aim is to get an answer on the cluster counting feasibility
within march 10

« Further investigation on cluster counting foresee the measurement
of the improvement on the impact parameter measurement
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