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Outline 

Flexleads

‘old-fashioned overview’

> JRA3 Hardware Developments at DESY

§ CALIB, POWER, Flexleads

§ HBU0

§ DIF0 and DAQ interface (USB)

§ Tiles integration

> System Commissioning
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> System Commissioning

> The Next Generation

> Conclusions and Outlook



Flexleads – SIGNAL and POWER

Flexlead Pre-Bending:> 20 pieces of each type 
finished.

> Pre-bending procedure ok.

Type: POWER
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~22mm



Flexleads – SIGNAL and POWER 

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

> Compensate HBU 
misalignments in 
distance.

CALIB
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distance.

> Fulfill AHCAL height 
requirements.

> Tests ok concerning:

§ Signal allocation

§ Signal quality

§ Resistance for power

HBU



CALIB and POWER Modules 

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

ARM7
µC
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> 4 Modules of both types finished, in operation.
> First tests successful.

Sizes and heights: To be adapted to ILC mechanics later.



HCAL Base Unit (HBU) setup 

SPIROC1

Connectors:

DIF FPGA

CALIB

2 setups in operation

36 cm
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Connectors:
Signal
Power

SPIROC2

USB / DAQ

Flexleads

CALIB (fibres),
ASCR Prague



Reflector Foil Assembly 

HBU backside
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Reflector Foil
(assembled
in 4 steps)



Reflector Foil Assembly

Alignment pin
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Alignment ‘Reflector Foil – HBU’

SiPM pins

LED



Tile Assembly (the first 18) 

Mathias Reinecke |  EUDET annual meeting Geneva |  Oct. 19th, 2009  |  Page 9

Assembled tiles
‘ just before soldering’.



Tile Map 

Each quadrant can
choose between
3 SiPM bias voltages
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Commissioning – Signal Chain for LED operation 
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Concept : December 2007

“Full Operation Chain”



LED Pulse shape (measured on HBU) 

VCALIB 
(~8.2V)
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TCALIB
(40ns LVDS pulse)

LED optical
Output
(PMT H9858-01)



Commissioning

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

Hit Bit (internal channel trigger)
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1 event (36 chns)

Tiles with 
LED Light
(SPIROC out)

Baseline



Commissioning (status last Friday)

SPIROC2 output: LEDs firing, 2000 events (trig.), 18 tiles assembled

Labview Software extended
to multi-cycle data taking
=> histograms

Chn 34:
Open SPIROC 
Input (pedestal)
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Chn 34:
Biased SiPM, LED active

we try to get single peak
spectra now to get an idea
about global channel gain
and noise margin



Commissioning

Slow Control : Read detector’s temperatures, voltages, currents

HBU temperature
profile
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VDDA, VDDD
and currents

Slow-Control:
Still under test



The Next Generation (‘final’ ILC setup concept) 

Mechanical concept:
K. Gadow
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Not in scale!



The Next Generation

Sector Connecting Plate

Cassette (=slab)

HBU

SPIROC
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Central Interface Board
with DIF, CALIB and POWER

Not in scale!!



The Next Generation 

SPIROC LED Flexlead
+ tiny connector

Central Interface Board
with DIF, CALIB and POWER

HBU
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Cooling Pipe
Tile with SiPM

Reflector Foil
Cassette 
Bottom PlateNot in scale!!

Height pitch
of 20mm 
possible:

HCAL-W, 
under invest.



Conclusions and Outlook 

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

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

> Full equipment of HBUs with tiles very soon now.

> DESY electron-testbeam preparation:

=> S. Christen: Labview extension for testbeam

=> small hardware changes (e.g. ext. trigger)
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=> small hardware changes (e.g. ext. trigger)

=> lab characterization of HBU (incl. LED system) 

> Redesign concepts of AHCAL modules are prepared now.

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


