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Outline

• ADC output signal

• CLUTIM aims

• Device Selection (Virtex 5 vs 6)

•Virtex 6 Layout

• ISE  Development Enviroment

•VHDL Algorithm 

• FFT Test

• Future Planning
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ADC output signal

• 12 bit (6+6) discretized signal

• 500 MHz frequency

• LVDS bus
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CLUsterTIMing aims

• Read & Store Data coming from ADC:

• Peak Detection

• Amplitude and Timing Peak Information Storage
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Device Selection

•Virtex 6

• ML605 Evaluation Kit

• FMC Connector
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ML605 Evaluation Kit

• VITA 57.1 FMC LPC 

Connector

• Up to 700 MHz

• No coupling problems

ADC output
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VITA 57.1 FMC LPC Connector

• 12 differential 

inputs

• 1 differential 

clock input

ADC output
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Device Sel.
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Possible Setup

• Possible direct 
coupling

• Using a 
daughter board

• Gandalf 
Experiment

ADC output
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Developing Setup

• Use of a daughter board to connect  ADC to Virtex 6

• Use of another daughter board to connect  ADC to 

Logical Analyzer

ADC output

CLUTIM aims

Device Sel.

Virtex 6 

ISE  12.4

VHDL code 

FFT Test

Future Plans

FMC

BSH
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Possible Setup – Daughter Board

• Use of a daughter board to connect ADC to Virtex 6

• Impedance Matching

VITA FMC Connector

BSH Connector 

ADC output
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Device Sel.
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ISE  Development Enviroment

• Version 12.4 

• HDL-Based Design

• Behavioral Simulation

• Timing Simulation

• Constraints

ADC output
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VHDL  Algorithm Overview

ADC Signal

Smoothing

Derivative & Sign Condition

Max Detection

Time Counter

Time Window End 

2 or 3 points average

2° derivative AND Sign 

Max values storage in memory

Enable Signal

End Counter Flag

ADC output
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VHDL  Algorithm – Behavioral Simulation 

ADC

Enable

Max Reg

Counter

Smoothing

• Smoothing tuning

• Enable counter

• Max Register

• End counter
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VHDL  Algorithm – Counter

•Triggered by Enable signal

• It gives peak timing information 

ADC output
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Device Sel.
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VHDL  Algorithm –Timeout

• It gives the end of the event

• It is reset by rst_tout signal that is set when a peak is found

• End_counter flag

ADC output
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FFT Check Algorithm

• FFT with input signal frequency 500 MHz 

• ADC Output Signal vs Virtex 6 Input Signal

• Find potential signal distortions

ADC output
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ISE  12.4
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State of the art

• III Version of ADC chip developed 

•VHDL code improvement in progress

•Timing Simulation

• Constraints

• FFT Readout algorithm in progress

• Daughter boards layout ready, waiting for realization 
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 Once the entire chain (ADC + 
Virtex) will be tested and the 
VHDL code will be optimized we 
think to realize a VME board in 
order to read up to 4 ADC 
channels. 
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Future planning...

ADC output
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Thank you 

for your attention


