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Outline 

Flexleads

‘old-fashioned overview’
CALICE week Manchester

> Hardware Developments at DESY

§ CALIB, POWER, Flexleads

§ HBU0

§ DIF0 and DAQ interface (USB)

§ Tiles integration

> System Commissioning

> SPIROC analogue tests (see 
electronics session)

> The Next Generation

> Conclusions and Outlook
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Flexleads – SIGNAL and POWER

Flexlead Pre-Bending:

~22mm

> 20 pieces of each type 
finished.

> Pre-bending procedure ok.

Type: POWER
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Flexleads – SIGNAL and POWER 

> About 80 connection 
cycles up to now -
still ok.

> Compensate HBU 
misalignments in 
distance.

> Fulfill AHCAL height 
requirements.

> Tests ok concerning:

§ Signal allocation

§ Signal quality

§ Resistance for power

HBU

CALIB
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CALIB and POWER Modules 

> 4 Modules of both types finished, in operation.
> First tests successful.

CALIB module: 11 x 10 cm² POWER module: 12.5 x 11 cm²

ARM7
µC

Sizes and heights: To be adapted to ILC mechanics later.
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HCAL Base Unit (HBU) setup 

SPIROC1

Connectors:
Signal
Power

SPIROC2

DIF FPGA

CALIB

USB / DAQ

Flexleads

2 setups available
CALIB (fibres),
ASCR Prague

36 cm
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Reflector Foil Assembly 

HBU backside

Reflector Foil
(assembled
in 4 steps)
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Reflector Foil Assembly

Alignment ‘Reflector Foil – HBU’

SiPM pins

LED

Alignment pin



Mathias Reinecke |  CALICE week Lyon  |  Sept. 16th – 18th, 2009  |  Page 9

Tile Assembly (the first 18) 

Assembled tiles
‘ just before soldering’.
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Tile Map 

Each quadrant can
choose between
3 SiPM bias voltages
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Commissioning – Signal Chain for LED operation 

Concept : December 2007

“Full Operation Chain”
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Commissioning (status last Friday)

SPIROC2 output: LEDs firing, 3 events (triggers), 18 tiles assembled

1 event (36 chns)

Hit Bit (internal channel trigger)

Tiles with 
LED Light
(SPIROC out)

Baseline
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The Next Generation 

Mechanical concept:
K. Gadow

Not in scale!
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The Next Generation

Sector Connecting Plate

Cassette (=slab)

HBU

SPIROC

Central Interface Board
with DIF, CALIB and POWER

Not in scale!!
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The Next Generation 

SPIROC LED Flexlead
+ tiny connector

Central Interface Board
with DIF, CALIB and POWER

Cooling PipeTile with SiPM
Reflector Foil

Cassette 
Bottom Plate

Not in scale!!

HBU



Mathias Reinecke |  CALICE week Lyon  |  Sept. 16th – 18th, 2009  |  Page 16

EUDET Tiles 

Ideas from November 2008 (ITEP)

153 delivered 12 samples arrived
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EUDET Tiles 

12 tiles of new generation arrived from ITEP
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EUDET Tiles

“quite a lot tiles with larger 
deviations” => prototypes

Measured
by DESY
group ZM31
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EUDET Tiles 

UV LED (~10ns pulse width) measurements:

Tile number Saturation [pixels]

1004 960

1005 997

1006 952

1007 945

1008 900

1009 957

1010 962

1011 1206

1012 892

1013 952

1014 1232

1015 1000

WLS fibre: ~25ns time constant

SiPMs : 756 pixels (CPTA) ?
Size : 1mm² ??
SiPM recovery time < 25ns ?
Quenching resistor, -variations?

Saturation values ok ? 
Variations due to fibre alignment?
No. of Pixels ok for physics?

Measured by 
Erika Garutti and
Adel Terkulov
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Conclusions and Outlook 

> AHCAL prototype delivers first test-data from LED system.

> British DAQ (hardware, DIF firmware) still has to be implemented.

> AHCAL prototype is prepared for DESY testbeam (USB based).

> Labview GUI has to be extended for testbeam (=> Sandra Christen).

> Redesign concepts of AHCAL modules are prepared now.

> EUDET Tiles : Status ok (input from ITEP to our comments?)?

> A lot of system’s and SPIROC analogue and digital tests ahead.


