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Outline 

> Hardware Developments
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HCAL Testboard
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Cable Interfaces

Safety

> Circuit Details

Slow Control Loading

Analogue Readout Path

> Light Calibration System (ASCR Prague)

> System Setup
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System Electronics Setup 

> Two types of HBABs realized: ‘Left’ and ‘Right’.

> One HBAB reads out up to 108 detector channels (SiPMs).
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HCAL Analogue Board (HAB) 

Analogue Line Drivers

Temperature Monitor

Analogue
Test Output
(Gain=0.5 
in 50Ω)

Reference Voltage

Slow-Control
Settings
(Param. Shift
Reg)

ASIC

Connector to
HBAB
(18 channels)

576 Boards produced.
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HCAL Base Board (HBAB) 

Detector Interface (SiPMs)

POWER (Sub D) &
DAQ (SCSI) Interfaces

Type Def.

HAB Bypass
Jumper

LED System Control (2 diff lines)

100 boards produced
(50 of each type)
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SiPM to HBAB interconnection 

Coaxial cable interconnection (Bias-V on cable shield)



Mathias Reinecke |  Tungsten HCAL meeting  |  March 2nd, 2010  |  Page 7

HCAL Testboard

CMB Control

POWER Input

Charge Injection

18 SiPM Inputs (SiPM Bias+Signal)

HAB

Test Outputs
(SRIN, TCALIB)

DAQ Interface

Charge Injection

2 Boards available
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Cabling and Safety 

68-pin SCSI DAQ connector

9-pin Sub D Power connector

Up to +100V (DC) 
SiPM Bias voltage
on all HCAL boards
on open traces
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HAB Parameter Configuration (Slow-Control) 

Step 1 : SW_DAC=1 :
Load ASIC DAC SR,
18 x 8 bits per HAB, 
864 bits per HBAB for 
6 HABs

Step 2 : SW_DAC=0 :
Load external SR,
16 bits per HAB, 
96 bits per HBAB for 
6 HABs
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HAB Analogue Output Stage 

From ASIC
analogue output

AD8051
G=1

Ref.-Voltage 1.2V
LM4051

Line Driver
AD8131
G=2

To CRC ADC input
120Ω terminated

Backward termination
56Ω on each line

Line Driver
AD8131
G=2, Test Outp.

50Ω

Lemo Test 
Output in 50Ω
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Light Calibration System

> Calibration and Monitoring of the non-linear 
detector response

> Based on UV LEDs and light distribution by 
fibers (one fibre per channel).

> CAN bus controlled by an extra PC.

> Light output monitoring by PIN-diode readout 
(with HBABs and HABs)

> Module Name: “Calibration and Monitoring 
Board” (CMB)

Developed by our Prague 
colleagues (ASCR Prague)
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Light Calibration System

CMB
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System Setup – Signal Chain 

PIN Readout Crate 
One crate for all layers

DAQ (CRC)
for all layers
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System Setup – Slow Control / Power

picture by Erika Garutti

Temp.-Sensor
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Conclusions

> Schematics of all boards can be provided (email address?)!

> Simply contact us whenever support is needed!

Link to Manual (HCAL electronics):
http://adweb.desy.de/~reinecke/HCAL_Manual5.pdf


