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 Elettra LLRF: present and future performances
 RF input frequency 500MHz

 Amplitude control @maximum power operation: 0,2%     (now: 2%)

 Phase control @maximum power operation : 0,1° (now: 1°)

 Compatibility with old system

Technical requirements

 …Further important requirement for the DLLRF:
 “Adaptable” Down Conversion Section, in order to be 

compatible with different RF systems
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General Architecture
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Down Conversion Section
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.

Converters and Modulator - 1

Phase Resolution ±0.1 deg a 11bit

Amplitude Resolution  ±0.1 % a 11bit

8 samples for cycle IF 20MHz a Clk = 160MS/s

ADC: LTC2209
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16 nominal bit
ENOB = 12.5bit
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Phase Resolution ±0.1 deg a 11bit

Amplitude Resolution  ± 0.1 % a 11bit

Clk a 160MS/s (like ADC)

DAC: MAX5891
600 MS/s
16 bit
ENOB = 13 bit

Converters and Modulator - 2
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Low Pass Bessel Filter:
Passive filter fT = 8MHz 

Active  filter  fT = 150kHz

.
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Converters and Modulator - 3
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Modulator: LTC5598
RF  Range: 5MHz to 1600MHz
Baseband Bandwidth: 400 MHz

Converters and Modulator - 4
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Digital Section - Overview
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FIR Alg. IQ Rotation Conversion
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Monitor and control of
“high level” operations
through the “Nios II”

embedded microprocessor

Digital Section – some detail 
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First results:

IF @20MHz

RMS Jitter: 9.8 mdeg

Generator @500MHz

RMS Jitter: 11.8 mdeg
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Noise Measurements with SSA:
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 In November the system will be tested with the cavity.

 Measurements on bench of RF signal (amplitude and phase shifts) through the 
complete acquisition chain (RF a Down Conversion a ADC sampling) are in 
progress.

 First measurements confirm the validity of the architecture: every parameter 
(Phase, Amplitude) is controlled widely within the requirements

 The system actually is “modular”, i.e. is compatible with frequencies different 
from the 500 MHz of Elettra within the range from 40 MHz to 1600 MHz

 First tests of ADC section allow us to foresee no appreciable contribution from 
ADC non linearity

Final Considerations and next steps


