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OUTLINE

+ Scaling-up issues

+ Current electronics upgrade
+ QPIX
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+ Scaling-up : HOW LARGE?
e 1st milestone: 1m3 O(100g)
- readout pitch «— M-PIC upgrades

- head-tail recognition
- (background)

e Goal: 100m3 O(lOkg) expected sensitivities
- COST! — QPIX
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BE

NEWAGE-0.3a SYSTEM

-~

vrift plane

e u-PIC (30*30cm?) Y <=
Gas amplification + readout —
400um pitch
/68+768 readouts
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~ Readout electronics
e DIGITAL : Tracking
/68 anode + 768 cathode s

- Digital (LVDS) signals at ASD |
. (X,Y) * “Cathode
coincidence at the position
encoder g

100MHz pipeline

e ANALOG : energy

Direction Sensitive

. 768 cathode —sum--> 4ch WIMP-search
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e 1500ch feedthrough

- feedthrough board

- everything is out of the vessel
. easy to maintain

- keep the gas purity

256c¢h feedthrough board

TPC volume

NENE

July 24, 2007 (e



+ Electronics(FPGA code) upgrade @
® 100MHz is too fast...

- X-Y coincidence in 10 ns upgrade ver.(D
. time-walk problems record all X or Y edges

. online (FPGA) coincidence = Offline(software)
loose coincidence

real electron tracks (test)
therskoId current upgrade@ " _ 4
ded
=T recorded
NOT recorded
- | recorded
cIoLk

Upgrade ver(® would improve
gamma-rejection

angular resolution



+ Electronics(FPGA code) upgrade @
e TOT (time over threshold)

upgrade ver. @
record all X- or Y-, pos or neg edges

real alpha tracks (test)

thersI”oId upgrade@ upgrade@ Side view I
(X,T1,1) 10 e
Eé;rll)) (Y,T1,1)
: (X,T3,0)
(Y, T3,0)
(X,T1)
(Y, T2) (X,T1,1)
(Y,T1,1)
T | (X,T3,0)
cIoLk (Y,T2,0)

Upgrade ver® would improve

cathode [cm]

head-tail recognition
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« Pixel readout ASIC for MPGD

e Trend of Gas Tracking Device
fine pitch
(Micro-patterned...)

reliable technology

b Hof
channel
- MWPC N Vi=lelp - MPGD
+ discrete on
connector, cable

electronics ASIC ASIC
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« TIMEPIX
e CERN + MEDIPIX consortium

Timepix pixel
Timepix chip:
+256x256 pixels
-pixel: 55x55 gm? @ {O measure

-active surface: TOT, TO F

14x14 mm?

TOF (Time of Flight)
TOT (Time Over Threshold)

Timepix chip (1st version) produced Sept. 2006

Available for use in detectors since Nov. 2006

1: Preamplifier; 2/3: Threshold discriminator; 4: 8-bit configuration latches
5; Disc., 6: 14-bit Counter and overflow control
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+ TIMEPIX (continued)
e How to use

Full post-processing of a TimePix

- Timepix chip + Micromegas mesh:

Moiré effects

+ pillars

“Uniform”

"counting” mode
256

DT EL 7 7 ASi%F v TR I—F 4 V7T 5T L THERED Jid A
WIMP-search
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+ QPIX development in Japan
o KEK + Kyoto(NEWAGE) + SAGA(Linear Collider)

e To measure TOF, TOT, Charge

Analog

Digital |

Cf

bt P>

Ctesﬂ_
!

Offset
Compensation

B

VthAdjust

Test Input

ADC

6bit SAR

14Dbit frer

TOF
Counter

Counter
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ADC
Counter

— TofGate
— ExtGate

«—CLK 100MHz

6bit
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« WHY TOT+charge ?

e track direction dependence

e longiutual diffusion v
~0.1mm/Vcm el

short drift tracks long drift tracks

/different TOT (blue)

same charge (red)

L2l
ot R

z TOT + ADC is essential to know
the shape of the electron cloud

would help to know Z




« CURRENT STATUS

e 1st prototype (16¢ch) was made
e electric test completed
e preparing for GEM+QPIX test

0.18um CMOS

: 6b-SAR ADC

: OP Amp

: Comparator

: 14b-Register

: 8b-ToT Counte

: Control Logic
: 14b-ToF Regists
: MIM Cap (2p)

1
2
3
4
5
6
7
8

Matsuzawa
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« CURRENT STATUS
e preparing for GEM+QPIX test

SITCP gas detector PADs
TCP/IP
.:'l”’f\;°
| T
s b
=

NEXT ver. should have PADs
on QPIX.
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DISCUSSION
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+ Scaling-up : HOW MUCH?
e 1st milestone 1m2 5000ch
CURRENT ver. $30,000/1500ch

reasonable cost-down should work

e Tocover > 100m2
. COST MATTERS

+ 400pum pitch ~1e6 ch Dby strip readout
— U-PIC + QPIX like ASIC

~1l1el2 ch by pixel readout
«— QPIX + post process MPGD

feasibility study In a couple of years
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