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FAZIA
 

FRONT-END ELECTRONICS, 
TRIGGER AND ACQUISITION 
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The FAZIA experiment

Global Layout

10k telescopes

Test prototype  “FAZIETTO”

12 blocks - 192 telescopes
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Block arrangement

4x4 telescopes
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Current, Charge and Energy Signals

0 50 100 150 200 250

0,00

0,20

0,40

0,60

0,80

1,00

1,20

current

charge

digital shaper output

e
n

e
rg

y 
le

ve
l



Journées VLSI  2014  - Pierre Edelbruck, Franck Salomon, Gwenaël Brulin

Trigger
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FEE card overview

Analog part

preamps Amplification
      chains

100 & 250 MHz
ADC's

100 & 250 MHz
ADC'sFPGA

Digital part

JTAG
connector

PLL clock 
generators

Connector
for LABVIEW

probe PIC
µC

Connectors
to 

detectors

68-pin connector

Low and high voltage
Power-supplies

part

linear 
regulators

high voltage
devices

switching 
regulators

monitoring
circuits
for HV

devices

PIC programming
connector

Dimensions : 300 mm x 88 mm



Journées VLSI  2014  - Pierre Edelbruck, Franck Salomon, Gwenaël Brulin

Heat dissipation in a vacuum chamber

Ph. Rosier & C. Legalliard– R&D Détecteurs
Ph. Rosier & C. Legalliard– R&D Détecteurs

Ph. Rosier & C. Legalliard– R&D Détecteurs
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Routing design of the preamplifier

•The amplification part coloured in red and 
the feedback part coloured in purple are 
routed on the surface

•These two parts are located near the 3-pin 
connector

•The source of the JFET transistor is directly 
connected to the ground of the connector
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Rooting design of a SW regulator
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Stackup
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Technical characteristics

 Power supply : 28 W

Preamplifiers :
Rise time : ~ 10 ns
Output dynamical range : 8V (for 4 GeV)

High voltage module
 Current resolution : 0,1 nA
 Current noise measurement : 3 nA RMS
 Current range going through the detector : 10 nA to 2 µA
 Voltage resolution : 3mV (200V) , 6mV (400V)

 FPGA : Communication SERDES @ 400 Mbits/s : OK
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Test results

 Noise measurement on the signal baseline without detector
     HV device OFF                                            @ 140 V
 Stdev : 1,60 mV or 0,8 MeV           StdeV : 7,58 mV or 3,79 MeV

Frequency domain of the noise      Frequency domain of the noise

Noise expressed in dB (= 10*log(V2/Hz) )
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