SKIROCZ2/2A study
in Kyushu

|. Sekiya, T. Suehara, T. Yoshioka, K. Kawagoe
(Kyushu University)

with support of Omega, LLR, ILD SiW-ECAL group

Taikan Suehara et al., CALICE collaboration meeting in LLR, 22 Mar. 2017 page 1



Detector module of ILD SiW-ECAL
LU £ae

% KYUSHU UNIVERSITY

Coper sheet

Cover
for cooling

(EMI shielding)

PCB -
1024 chn.

Power pulsing
16x SKIROC2

circuitry
(400 mF)

Detector
Si PIN diodes

Interface (DIF)

- Front-end, DAQ,
' TFC

Not shown

HV kapton

A “short SLAB”

Stiffener, Absorber FCC Interconnects
Carbon fiber + W

Single layer, ‘U’ stiffener

Taikan Suehara et al., CALICE collaboration meeting in LLR, 22 Mar. 2017 page 2



Slab in bench nd tstbeam

“CALICE/HGC Nov.20: L::s.:tis ‘ S —~ s
| par stroppydavedo M . f

, (s
ara et al., CALICE collaboration meeting in LLR, 22 Mar. 2017 page 3



Issues In slabs of test beam
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Investigation of dedicated setup may help
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SKIROC2
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SKIROCZ
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SKIROCZ/2A testboard
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Readout and DAQ
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Power pulsmg in testboard

1 h00w/ 2 ZDDJ’ 31004/

3.001% 1.000%/ Trig'd

3ms
<

I

>

Slow shaper oyt=——

o

—

Pl

&

T
»

Power_on_A

o

Slow clock

aooss 2 200% 3 100

3.002% 2.000s¢ 1k

Slow shaper out

iy

A

Kl

Slow clock

nnnnnnnnnnnnnnnnnnnnnnnnnn

5 MHz

nnnnnnnnnnnnnnnnnnnnnnnnn

Power Pulsing Management
-~

/' PowerONA

‘

™~
Power ON DAC

L

Power OND

‘

ON ON

Power ON ADC

\ ¢ o ON

One of power lines can be
controlled from outside
(this time Analog is tested)

Slow clock is provided
Problem: readout also
depends on the clock:

slow down due to inactive
99.5% of time

Start of slow clock delayed
several ms from power_on_a
(Modification on testboard
needed for quick recovery)

Taikan Suehara et al., CALICE collaboration meeting in LLR, 22 Mar. 2017 page 9



Data sample with 3 ms delay, 5 MIP
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Performance studies

» Fast shaper (trigger S/N)
- with various gain (feedback capacitance)
- without power pulsing

» Slow shaper (ADC S/N)
- Comparison with and without power pulsing

« TDC

- First look of timing resolution

All studies are with test pulse, no detector connected
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Fast shaper & triggering @SKIROC2,2A
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Fast shaper@SKIROC2,2A

Soldered version (SKIROC2A)
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Slow shaper @ SKIROC2A
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Time measurement with TDC on SKIROC2A
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To do (short term)

Power pulsing

- Remove decoupling capacitors for fast recovery
(effect of capacitors can be checked)

Testbeam/FEV issues
- Try to reproduce issues found in the FEV studies

Statistics on performance
- We have 10 SKIROC2 and 10 SKIROC2A

Detector capacitance
External Trigger, more study on TDC, etc.
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Plans (longer term)

* Input to the FEV production/validation
- What causes the current issues?

A platform for quality control
- For bare chip probing
- For checking sensor quality (crosstalk etc.)
- For checking packaging ASIC (if needed)

A platform for sensor study
- Various type (pad, strip, PSD, avalanche, ...
- S/N ratio with sensor connection is the issue
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