AHCAL electronics

Status and Outlook

e

p_ -4

Il e B I DD NS B ]

A P——

| GEMEINSCHAFT

CALI(eD

Calorimeter for ILC

Peter Gattlicher

for the AHCAL developers
CALICE meeting

UT Arlington, March 11th, 2010

|

\
0 /

\
/

e

m }l‘
N
;'ﬂ: 1!\

\
/

/’—_-\\\
[ |
\.

10

6



Status AHCAL DAQ (Labview and USB)
DIF development
First preliminary results with HBU ||

Testbeam timing issues
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Conclusions and Outlook
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DIF development

> Labview-USB interface to AHCAL DIF done! In operation.

> DIF task force meetings: Nov. 27th, 2009 @LLR,
next meeting March 31st, 2010

lapp) Bomme UL

de Physique des Particules

> Remi: proposal for general FPGA firmware block structure.
Block definition during next meeting.

> AHCAL code can be adapted to this scheme with minor changes
(mainly adding some extensions to existing structures).
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DIF development (+ CALIB and POWER)

Left Central HBU Right
HBU

HBU (inner detector)
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> Board Dimensions fixed.
> Redesigns about to start.
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DIF development — Connectors to Base Module CIB

POWER C: al
Column 1 Column 2

Version 0.5
19.02.2010
Preliminary
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First Measurements — What is where!

2 setups in operation

CALIB POWER
DIF
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USB interface

SPIROC2 ASICs r Flexleads
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ADC rms

First Results: RMS Noise for one channel
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SPIROC2 ADC: 2958 ADC chns/V => 2 ADC-counts RMS = 0.68mV
Overall characteristic is ok, but much higher noise on ASICA1.
To be done: Convert to charge!
Analyze SPIROC2_2 high-noise reason
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First Results: RMS Noise over analogue memory cells
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SPIROC2_2: Higher noise and not equal for the 16 analogue memory cells.

TN

os
3

Db

G :

m
(7)
=

Peter Géttlicher | CALICE meeting | March 11th, 2010 | Page 8



First Results: RMS noise with and without SiPM
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First Results: RMS noise for all channels
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Testbeam Synchronization (CALICE DAQ setup)

Concept: M. Wing et al. - DCC used for AHCAL?

> All timing critical signals are distributed from central DAQ (via CCC).

> All detector units (+DIFs) run synchronously.
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Testbeam: Internal Trigger in Validation Mode

AHCAL timing scheme for common CALICE testbeam

id doubl 32?1%\3255 \’[/;Eme id doubl clea firme noreases
H - avold double _ avola qouple by Val_Evt (Trigger)
AVOld Val _Evts (=Clk_5MHz high) Val_Evts’ propagation delay DAQ-ASICs
 T1<Tmax . Tmax = 5Js . Tmax = Sys T2<T Tmax = 5us
< vief TR— B ma’&*/ —¥
Val_Ewt, 1 :/ :/ : / :
Trig_Ext H H Central DAQ
for ECAL? , : : . Ly, toDIF
Clk 5MHz |_| L|_| ~5M|_|4_ !—| Lﬂ |—| DIF to
= 'Slow clock’) ? . ) : p SPIRCC2
no_trig/RazChn ; to be optimized |'| " : DIF to
(= 'column reset' )? : : | E . p SPIROC2
SPIROC TDC /’I// E E SPIROC2
(ASIC internal) L = : - - - 4 P internal

> Internal Trigger with “Validate Event”. Pink boxes: deadtime!

> ECAL (DHCAL as well?): Continuous CK_5M (3-5MHz?)

> CALICE DAQ: Synchronize Val_Evt on global clock (multi-DIF synchron.).
>

Event time information: Store in DAQ: Validation time points (AHCAL),
ECAL: has a (continuous) clock counter.

This scheme: Mode for high statistics. PPN
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Testbeam: Internal Trigger in ILC Mode

AHCAL timing scheme for common CALICE testbeam

events when CK_5M
is low only!?

| T : Virtual
Event! : : p Signal
Val_Et, . : :
Trig_Ext . : : Central DAQ
for ECAL? : . to DIF

pi3MHZig 1

CIk5MHzT|||!||||||||||||||||||||||||||| DIF to
'Slow clock’) » SPIROC2

no_trig/RazChn : : DIF to
(= 'column reset') L p SPIROC2
SPIROC TDC E /I/I/L (I/I/LKI/I/I/I/“’I/I SPIROG2
(ASIC internal) ) L < << - P internal

store TDC value

> AHCAL stores every event above threshold (events and noise), no
validation. SPIROC is filled after 16 triggers.

> Qverall deadtime is readout-dominated => not most efficient for
AHCAL (many noise hits due to SiPM’s dark rate > 0.5MIP).

> Setup is the same for ECAL and DHCAL.

This scheme: Mode for ILC-behaviour test.
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DESY testbeam (HBUII)

> First module has arrived at DESY testbeam.
Operation still with Labview-USB DAQ.

> Still a few Control-Software functions needed (e.g. automatic HOLD Scan)

DIF with CALIB
and POWER

HBU in Cassette
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DESY Testbeam Synchronization (Labview setup)

PC
Testbeam
Signals Labview||Labview
A A
1
Testbeam | s strycture. Trigger " DIE HBU
Electronic | detector unit
Busy >
Spill Structure, Trigger . HBU
» DIF .
< detector unit
Busy -
Clk
Trigger (opt)

> Synchronization done by temporary hardware signals to/from DIF.
> First: Only one DIF/HBU used. With two HBUs the CCC is needed.
> Readout Speed limited due to USB/Serial Interface.
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Conclusions and Outlook

> AHCAL: 2 setups in operation!

> DIF generalization is prepared / has to be coordinated with testbeam
firmware developments.

> Timing issues for common testbeam should be discussed now!

> Before module’s redesigns, tests needed for:

= Power cycling / Removal of blocking caps => Coherent Noise?
= |dentify source of high noise for SPIROC2_2
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