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Light and Charge Signals

4 pads in the center
w/ cosmic ray trigger
M Pos: 20,00 us
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Average PH of scintillatiofn light by a source

CH1 2.00mYE&y CH2 2.00mY&y M 10,0us Ext . -8
CH3 5.00mY CH4 2.00mVvEy 18-NOY-10 17:47 <10Hz
600 |

9/27 15:40 - purificationtarted, unit in hour 10/20 17:00
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Amplitude vs time
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PSD Analysis
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2011 January
Xe gas at 1.4 atm

=: ———-—hm

150
100 - | i
, " [
' B R e S e e e e et Tl e ot e e S S o
w
0 1 ' ' | | ' | | .

100  49.00 99.00 149.00 199.00 249.00 299.00 349.00 399.00  449.00

-50
2011 1/12 11am - circulation (purification) started

2011%4)% 198 AEH



LB LLLS AL LAA] LU AL LA LD LA L)

AAAAAAAA

s
1000

-
15000 —
-

E & & % &

TE—Yx,
-t

o
03 A
o
_..E
3 ‘
o
»
AN
. o w N e —T)

:

i

§

§

1n'rvmrrrrr¥1rv?rrn LAR AL

&

PAD signals : ch 5 to 12 with pre-amp ; TPC Cathode/anode HV=-2.5KV/250V
Xe gas at 1.4 atm

o3 3 8 8 L8 8 :

E 2 £ 5 o

3
2000 —
3

['Y'I LiIAS

ny l"

’I""Yl‘l' lII“Yl‘l"ll

AAAAAAAAA

[

Y’l"ll"l'n[‘""lll' lY'Y'llll l'lll L4

20114 48 19H XFEH



Performance of grid transparency

> 1.6 Xe gas at 1.4 atm
O mesh/grid : 100/410 .
LO TPC : 5cm drift
N 1.4
+ -2.5KV
o+
©
S 1.2
N R
© 1 = &
& - @
5 nd Pad channels:
- 0.8 M x 5,6,8,9,10,12
8 x Large squares for
< 0.6 the sum
a @]
C X
= 0.4
o+
c
o)
‘O 0.2
i - o
O
1%, 0
03_ 0 50 100 150 200 250 300 350
anode HV (V)
1 2 3 4 5 6 7 in E2/Es

note : grid of 50 mesh with 100um diameter SUS wires and 410um spacing, so aperture of 57%
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50 Mesh ‘with O.Tmm .diémeter SUS vyirés and Q.41 mm ‘sp‘acfng.
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Fabie SAULI
MESH TRANSPARENCY

SLIDE 32

THIN  90.3%

gtfd electron trans 70-30

i

=

=z

é 0.6

S

%

E GRIDS TRANSMISSION

W 0.4 Ar-CO 70-30

T - :

20/60

0.2

HIGH FIELD RATIO REQUIRED FOR GOOD TRANSMISSION!

P. Everaerts et al, IEEE Nucl. Sci. Symp. (San Diego, Oct. 2006)
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Purification of Liquid Xe
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Results of Preamplifiers with 25K152 cards

18
0.1pF, chl

16
~~~ 0.1 pF, ch2

14
>
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~ 12
<
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- 8
O
1
o 6
.5: 0.5pF, ch1,ch2
o} 4
"5’ 1pF, ch1,ch2
@) ) X

X
0
0 1 2 3 4 5 6

Input Pulse height ( mV ) 6,250 electrons/mV
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CH3 2.00mVYEy 1-4PR-11 16:00 S0,0006Hz CH3 2.00mYEy 1-4PR-11 16:03 49,9995Hz

Tek Atk Trig"d M Pos: 2,500 us S Tek il Trig’d M Pos: 2.500us CH1
v e + . | |
ch 8 | - ANRE ch 12 A\ Dt
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o 3 =
Ful| P 1o 20MHz
volts/Div . volts/Div

S 2y

1X
2 voltage

RE&

CH1 2.00mYyEy CH2 2.00mVYEy M 2,50, us Ext ™ 224mY CH1 2.00mYEy CH2 2.00mYEy M 2,50us Ext ™ 224mY
FE 7= CH1 1.00 divs €2.00mY?> CH3 2.00mVEy 1-4PR-11 1613 43,9333Hz
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Front-end ASIC chip R&D
First version : FEXEOS8

Pre-amp. to PZC to shaper - output all analog channels

PARAMETER SPECIFICATIONAchieved in

chip size 3mm x 3mm ' ©0M temp. Inputs (8ch)

A aaaauauaauaauaaa

mlislmtitimlisstitintaslnlitinlaslsnl i %

channel number 8 ‘weh 13 o Bislon) 17w Bislon] 13 {w Biilion] 13 foeBidl

zm

is

SN IS TSI IRl e

acaauuunuuuaa

power supplies +2.5V

lalalalalal
L B S

dissipation power <10mW/ch

a e

gain 8.2V/pC 6.0+£0.5V/pC

3mm

Input charge +25fC -60~100fC

L L R

¥ et St et 44 St St B 584 Susd Sd s Sz

- L —

a
a
a3
a3
a
a
a
a3
a
a
a
a
a
a
a
a3

HE ISR RNt

R A 4
st 1 o e e it s 1
h | I”JrJ F . ] e Bl
klﬂl”lﬁlﬂﬂlﬂl. nimimismisimivnisliwn J

R e L LT L L L B ) et bl G B b Bl Ll
v ofteftoftoftoftoffoftofiofio oo foltofiofo]

peaking time 0.5, 1us, variable(>1us)

-

prod. process 0.5um CMOQOS

400e
ENC 2,000e (Ca=1 pF) (Cd=] pF)

3mm

T. Higashi, JPS fall meeting, Kohnann univ., 9 Oct. 2009
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Second version ;: FEXEQOS8

Designed by Open-IT ;

'akatoshi Higashi (Saga univ.),
‘akahiro Fusayasu(NIAS) , Hirokazu
keda(JAXA) , Manobu Tanaka(IPNS)

Open-It (Open source consortium for detector
instrumentation) collaboration

Schedule

1. Circuit design was completed

2. Simulation was completed

3. Layout design was passed to
the company on 24 November

4. Tape out was(?) submitted by
end of January 2011

5. Delivery in Summer 2011

6. Summer in March 2011

Cpentt

Crerit

together with the neutron group

Parameters TPCFEO9(TPCFETX)
dynamic range ~/oTC=+251C
/ J -500fC ~ -5fC
ain 2V/pC
J 10V/pC
gain tolerance ~1%
ENC 400+25/pF@0.5us
cross talk ~1%
peaking time 0.5, 1 and 2 us
power dissipation <10mW/ch
Temperature range -110 ~ + 25°C
# of channels 16¢ch

ADC

none (10bit/10MHz)

UMC 0.25um process
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mailto:pF@0.5us
mailto:pF@0.5us

Pressure Capacity Test on the Ceramic End Plate

(vacuum - liguid xenon window)

®101.8

Ceramic plate with
3.5mm thickness

Vacuumi

Liquid Xe
side

_____________________________

at 3~4 barsand <-110°C

d152
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9. ‘EXeADAPDDIERARKRZFE (&)
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1. BERGEUE)REDRE : IV T Ly Y —, REGHIEHBDE—5—ERDIER
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