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DAQ system: original design
LAPPD Collaboration 

• Targeted to Super Module readout
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Analog Card – 5 PSEC-4 ASICs (30 channels)
system ABW = 1.5 GHz
(4 Analog Cards per module)
--flexibility allows for integration of alternative front-end       

. ASICs
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DAQ system
LAPPD Collaboration 

• Backside of Super Module:

Digital Card

Digital Card

Digital Card

Digital Card

Digital Card – 4 per module
- PSEC-4 control, trigger handling, &                     

.  calibration   
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DAQ system
LAPPD Collaboration 

• Backside of Super Module:

Digital Card

Digital Card

Digital Card

Digital Card
FPGA

Center Card 
-System control
-Feature extraction 
-CPU interface

Gigabit Ethernet
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Super Module DAQ: actual hardware

80 cm

60 cm

Front (photosensitive) side: 0.5 m2 of active area
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Super Module DAQ

Analog Card – 5 PSEC-4 
ASICs (30 channels)
-6 Analog Cards per SuMo
-A/D conversion on -chip
-flexibility allows for 
integration of alternative 
front-end ASICs

LAPPD Collaboration 

PSEC-4 is baseline ASIC for system, but back-end 
electronics may accommodate any waveform 
sampler with 1.2 or 2.5 V standard 
`application specific’. DRS4 (PSI), IRS/BLAB (Hawai’i), etc.
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Super Module DAQ LAPPD Collaboration 

Backside: Integrated back-end electronics
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Digital Card
-6 per module
-PSEC-4 control, trigger 
handling, local data 
reduction & calibration
-Jitter cleaner for ASIC 
clock distribution

Central Card
-System control
-Communication w/ 
other SuMo detectors
-Feature extraction
-CPU/GPU interface 

(Triple Speed Ethernet & USB 2.0)

Super Module DAQ LAPPD Collaboration 

Hardware
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Fast (800Mbps 
per line) SerDes
interface. LVDS 
clk distribution.

5V system power 
(13A max)

Analog->Digital 
Card connection 
with 240 pin 
SAMTEC

Ethernet & 
USB2.0

Stratix III

Cyclone IV GX

Super Module DAQ LAPPD Collaboration 

Features

DAQ architecture flexible to any 
arrangement of 20 cm LAPPD tiles
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Analog Card Waveform Viewer:

Trigger board 
using CH. 6 
of ASIC[0]

Open waveform viewer: 
(refreshes on enter)
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Trigger board 
using CH. 6 
of ASIC[0]

Analog Card Waveform Viewer:

(wraparound)

• Shown is a noise 
readout on non-
triggered channels

• Units of ADC counts
• Wraparound not 

corrected yet



Super Module (SuMo) Vertical Slice System Testing

12



LEFT

RIGHT

Dual-end PSEC4 pulse recording (10 strips):
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Documentation and Users

APS group (Matt, 
Andrey, Sasha, etc.) 
independently 
operating PSEC4 
SuMo DAQ



The End


