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The DHCAL DIF BoardThe DHCAL DIF Board

• Based on a Cyclone 3 Altera FPGA (EP3C6F484).Based on a Cyclone 3 Altera FPGA (EP3C6F484).

• Separated from the slab for more flexibility.p y
– Can handle slab what ever the nb of HardRoc on it.
– DIF task force interface compliant.

MicroMegas and RPC detector compatible– MicroMegas and RPC detector compatible.
– HardRoc, Lyon’s asics and also Spiroc and Skyroc 

compatible.

• On the DAQ side, interface with : 
The LDA (final DAQ)– The LDA (final DAQ).

– PC through USB for standalone tests and debugs.
– DIF neighbors.
– Interface with the analog DAQ removed.



Architecture of the DIF BoardArchitecture of the DIF Board
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SLAB InterfaceSLAB Interface

The connector has been 
designed for DHCAL but also 

ECAL AHCAL

So the DHCAL DIF can also be

ECAL or AHCAL

So the DHCAL DIF can also be 
used for ECAL or AHCAL !

Samtec FSH/ SFMH 90 pinSamtec FSH/ SFMH 90 pin 
connector 



The DIF BoardThe DIF Board



1 m2 PCB MAIN SPECIFICATIONS 

ASU PCB Design
• 24 x 64 1 sq cm pads
• 24 Hardrocs Asics chained

1 m2 PCB board : 
• 6 ASUs

144 H d A i• 144 Hardroc Asics

DIF boards : 
• 1 DIF for 1 ASU : 6 DIFs• 1 DIF for 1 ASU : 6 DIFs
• 1 DIF for 2 ASU : 3 DIFs

Buffered Signals
(Long Lines 1 m for Clock on 1 ASU): 

• Slow Control

Analog Readout :
• All OUT_Q are connected together
• EN OTAQ switch on or off usingSlow Control

• Power_on
• Control for Analog Readout
• Digital Readout

EN_OTAQ switch on or off using 
DIF board and decoder

g



ASU PCB DESIGN
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1 m2 PCB DESIGN

1 DIF for 2 ASUs 

DIF B dDIF Board 

ASU to ASU
Connection 

Pad Solder 

ASU 1 ASU 2

9216 pads on Bottom Layer



1 m2 PCB DESIGN
1 DIF for 1 ASUs1 DIF for 1 ASUs 



1 m2 PCB DESIGN1 m2 PCB DESIGN
(Layers)

o Layer 1 (TOP) : interconnect
o Layer 2 : interconnect

L 3 3 3V Di it lo Layer 3 : 3.3V Digital
o Layer 4 : GND
o Layer 5 : 3.5V Analog
o Layer 6 : PADs to Hardroco Layer 6 : PADs to Hardroc
o Layer 7 : GND
o Layer 8 (BOTTOM) : PADs

Pads to Hardroc interconnects are 
the same for the entire PCBthe same for the entire PCB
(hierarchical design)



Present Status

• DIF command and register access use 
XDAQ software

• DIF is fully functionnal y

• The  tested slab is fully functionnal with 
following modifications :

IPNL
following modifications : 

1. Use of buffers on the SLC clock line is
mandatory (max nb of hardrocs chained
without buffer could not exceed 12)without buffer could not exceed 12)

2. Use of buffers on the Open drains 
readout lines 

(t it d t d f ll) h ld bclock(transmit_on, dout and ramfull) should be 
forseen

for next slabs

• Slow control (tested in all hardrocs) is 

Slow control

( )
stable and reliable
• Data readout is 



What was tested :
Present Status

What was tested :
- Numerical readout has been tested in the following modes : 
1.Manual Start Acquisition/Manual Start Readout (Manual Trigger
2.Manual Start Acquisition/ Automatic Start Readout (Internal Trigger)
3.Automatic startAcquisition/ Automatic Start Readout (« Beam test3.Automatic startAcquisition/ Automatic Start Readout (« Beam test 

mode

Both DIF firmware and XDAQ software stable and reliable-Both DIF firmware and XDAQ software stable and reliable 

-Both DIF Firmware and XDAQ software have been tested  with trigger 
rate >1kHz and 128 events per trigger
(DAQ levels < noise level)

-DIF temperature and current consumption monitoring on all DIFsp p g



Present Status

We have started tests with cosmics using one slab  and step by step we will
equip the 1M2 GRP with the 6 slabs (all now equipped with tested HR1)equip the 1M2 GRP  with the 6 slabs (all now equipped with tested HR1) 

We hope the fully equipped  1M2 GRPC  will be running very soon


