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Technical requirements

m Elettra LLRF: present and future performances

72 RF input frequency 500MHz

2 Amplitude control @maximum power operation: 0,2%  (now: 2%)
72 Phase control @maximum power operation : 0,1° (now: 1°)
72 Compatibility with old system

m ...Further important requirement for the DLLRF:

2 “Adaptable” Down Conversion Section, in order to be
compatible with different RF systems
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General Architecture

Analogue section

Digital section
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Down Conversion Section
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Converters and Modulator -1

Ref.
500MHz | .

o HEL20MHZ o A pe (-l 16 bit

i O ;

' :-H 3 g

C P A v
soonME " ' 16 bit

, = :

el d 15 ;8 : -
irect signal | : : )
500MHgZ ERcC IF} 20MHz ,, ADC 16 bit

; . i 10O :
reflected signal | {IF ) 20MHz L[\ 16 bit

500MHz @ ... :

Ref.

4 500MHz .

v v
I — Filter «—DAC — 16 bit

{]-—E]* Modulator. v
Q (— Filter «DAC — 16 bit

e @
LTC220SCUPIE
14/46-BIT 160 NSPS ADC LUDS

Phasg BeegHP R UL TSEor (obRik)

Amplitude Resolution +0.1 % = 11bit
8 samples for cycle IF 20MHz = Clk = 160MS/s

ADC: LTC2209
160MS/s
16 nominal bit

g ENOB = 12.5bit

14th ESLS RF Workshop Q‘, %

ELETTRA/ Trieste, Italy / 2010 September 29 30




Converters and Modulator -2
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Converters and Modulator - 3
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Converters and Modulator - 4
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50(I){lfflfi-1 RF Range: 5MHz to 1600MHz
VA 0
ey IF Hz 3] apc - 16 bit Baseband Bandwidth: 400 MHz
P Qi :
H Ve ! H
8 ;
5031::& ‘9 IE_20MHz .o Apc [}~ 16 bit
, iy :
= oo | 585 v
irect signal: : 5 .
500Mng s IE_20MHz ,0yf s e |-l 16 bit
flected signgl | 3 | IF ;
re escOtOeM ;;gnq e 20MHz ADC 16 bit
! Ref.
4 500MHz i
v v
Il Filter «~{DAC [} 16 bit
1« Modulator. H
QM Filter |«—|{DAC — 16 bit

14th ESLS RF Workshop @m

ELETTRA/ Trieste, Italy / 2010 September 29 30



Digital Section - Overview
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Digital Section - input signal process
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Digital Section - some detail

Stratix Ill L FPGAs (1.1V, 0.9V)
EP35L50 EP3SL70 EP35L110 EP3SL150 EP35L200 EP35L340

ALMs 19,000 27,000 42,600 56,800 79,560 135,200
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110 standards supported SSTL-18 (I'and 1), SSTL-15 (1 and 11}, SSTL-2 {1 and I}, 1.5V HSTL (I and 11),
1.8V HSTL (1 and 1), PCI, PCI-X 1.0, LVTTL, LVCMOS
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Memory devices supported DDR3, DDR2, DDR, QDR I, RLDRAM II, SDR
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First results:

Noise Measurements with SSA:
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RMS Jitter: 11.8 mdeg

Agilent E5052B Signal Source Analyzer

IF @20MHz
| RMS Jitter: 9.8 mdeg
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Final Considerations and next steps

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

m  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

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

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

Q In November the system will be tested with the cavity.
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