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EO7 experiment @ J-PARC and DSSD

(from nakawaza-san’s slide)
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Experimental Setup

Target ~ DSSD (x2) ~ Emulsion

Tomm - T
APV adaptor i ................. L4mm, 4

Board #1

adaptor
Wire bonding

-

Board #2

adaptor
Wire bonding

We aim to set Silicon detectors close to the emulsion plate !



DSSD sensor



DSSD building

* By Double Silicon Strip
Detector(DSSD), we can
detect X-Y position with
one circuit board.

* We are now
collaborating with
Prof.Hwanbae Park
in Kyungbook
university to
produce DSSD
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Detector

* Layout

= Sensor Cost

-- Masking : total ~30,000,000 won
-- 6”7 Wafer (x 18) : 3,000,000 won

-- processing cost:  ~15,000,000 won

~350/3

- APV25 chip & APVDAQ VME module

= Assembly configuration by REPIC



Design of AC-coupled DSSD
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From Dr. Kah'’s slide



AC-coupled SSSD (AAH|E ARRIS)

AC-SSSD1 DC-SSSD1 s AC-SSSD2 AC-SSSD1 DC-SSSD
area : 35x 35 mmz area : 35 x 35 mm area : 38 x 28 mm? area : 38 x 28 mm? area : 38 x 28 mm?
readout sinps 64 readout strips : 32 readout strips : 256 | | readout strips : 128 | | readout strips : 128
strip pitch : 500 pm strip pitch : 1000 pm strip pitch : 100 pm strip pitch : 200 pm strip pitch : 200 pm
\t\‘ & \;“:I’m\“A_ N V7 72 7 7= 7=~ ¥
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ot : RC chip
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DC-SSSD AC-SSSD1

PIN diode
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A ;‘ v
N : pitch adaptor
, r il S (for analog chip)
RC-chip Pixel array sensor
resistors and capacitors array || area: 27 x 3 mm?2
readout channels : 256 readout strips : 256
strip pitch : 100 pm pixel size : 200 pm?

From Dr. Kah'’s slide



Dimensions of the AC-DSSD
. Dimensions | nside | pside

Sensor size 73620 um x 37760 um

Strip length 71630 um 35770 um
Strip width 20 um 40 um
Number of strips 512 1024

AC pad 256 um x 72 um 256 um x 72 um
DC pad 136 pm x 36 um 98 um x 48 um
Biasing pad 240 pm x 100 pum

Guard-ring pad 240 pm x 100 pum
| Designedvalues | nside | pside
Biasing resistance 8.8 MQ 8.8 MQ
I

By Kha Dongha kah@knu.ac.kr
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Wafer design

DSSD-1

uonalip diuis

3.5cm

Strip direction

DSSD-1

p-side

~70um pitch strip

By Kha Dongha kah@knu.ac.kr

n-side




p-side

73620 um

2-N-sub pad

/ (7150 x 60)
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By Kha Dongha kah@knu.ac.kr



37760 um

n-side

73620 um

v

Strip length : 71630 um
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DSSD sensor produce

dicing sensors

By Korean venture company (SENS)



DSSD leak current - estimate

V-l graph
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DSSD leak current - estimate
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Sensors 2A (1B ,6B) may be used
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Capatitance
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APV25 chip

* Analogue pipeline chip for readout of =
Silicon detectors developed by CMS

* Handle 128 channels

T

- Consists of CR-RC shaper (t:50nsec), LLLLLEREN

amplifier, pipeline (192cells), multiplexer

* Input : Clock, Trigger
Output : bi-directional current (multiplexed)

“The APV25 Deep Submicron Readout Chip for CMS Detectors” , L.L. Jones et.al.
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Readout Module

- “APVDAQ” VME module developed by
Belle group

- 128 ch multiplexed signals are
transferred by 30 m category 7 LAN cable

( yellow cable in the right picture)

* Readout by FADC on the board
(10bit, 40MHz sampling)

SSD/ DSSD
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Data acquisition with sampling mode

— :wave form
e after shaper

X
25ns

APV25 chip has a function of data sampling

¥

By fitting the data points , we can know

peaking time '

We can exclude accidental hits by timing !

-

B5E(clock cycle & 1I)




Raw Data (sample)

Raw Data from a APV25 chip which contains 128 ch’s information

T F Header
D700 — 128ch 128ch
QM0 —_— Structure
gsoo — /

500 f—

400 f—

300 f—

b |_

1005 Onsec —> 25nsec —> 50nsec 75nsec 100nsec 125nsec

0 : 1 1 1 I L 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I.
0 200 400 600 800 1000

Raw FIFO



SSD

*(Single Side) Silicon Strip Detector

Sensor ,
-- ATLAS sensor \ ;

-- Strip : 768ch , 80um pitch

-- effective area 64mm
-- radiation tolerance >3*10%4

-- (typical operation voltage) ~ +70V

"Readout chip —
-- APV25-s1 chip (developed by CMS) s

-- Each chip has 128 ch of pre-amp and shaper
and use serial transfer by multiplexer



Time resolution [nsec]

Performance of SSD
-- Beam rate dependence

Timing resolution
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If the beam spot size is a few cm () , SSD can work under 10 MHz .



Test of DSSD
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Comparison of Pedestal distribution
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6/16
at FB19

Results of KEK-E373
* NAGARA event (1)

Track data (lengths, angles and PID)

point track# length [um] 6 [degree] ¢ [degree]

A #1 814+03 449420 3375+ 1.8 double-hypernucleus
#2 32+04 5774+52 1749429
#3 88.6 0.5 156.24+0.5 143.0£ 1.0

B #4 9.1+£03 77.7x1.6 115.9+0.8 single-hypernucleus
#5 82.1+0.6 1228 +1.0 284.2+0.7 stopped in base
#6 13697 81.0+ 0.5 305.5+0.2 o

C #7 7426+ 0.6 138.5+0.2 322.1 £0.3  stopped in D-Block
#8 5868 £ 20 522+ 1.2 123.7 £ 0.7 scattered before stopping

1. Single-A (TK#4)

image of TK#7 in D-Block [gave K.E.]
=> Both of charge for TK#7 and #8

H.Takahashi et al., should be an unit.
PRL87 (2001) 212502 (exceeding Q-value of hon-mesonic decay)
=> Single-A= H yleus

2. TK#6 was a n- by measurement of dE/dx and
topology of its end point (with Auger electron).
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Data Suppression

- DAQ trigger accept rate ~ 20 Hz ( 4SSDs)
@) -~ 1Khz @ J-PARC K1.8 beamline

- Most of data is null ;: a few hits

within 768 ch 1

Discard the null data before readout

Last year, we developed this data
suppression system,
And test it at RCNP experiments first time
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