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Specifications
ALBA ALLRF specifications
DAMPY cavity parameters Phase loop

Nominal frequency 499.654 MHz stability +1 deg
Tuning range 2 MHz Bandwidth 1 MHz
Shunt impedance 3.3 MQ No. of bits 16 Bits
Unloaded Q 28000 DAC throughput 100 kS/s
Waveguide cut-off 615 MHz Loop delay <1000 ns

Phase control range 0 - 360 deg

Amplitude loop

stability +1 %
. . Bandwidth 1
ALBA storage-ring RF specifications e MHz
No. of bits 16 Bits
No. of cavities 6
DAC throughput 100 kS/s
RF power (per cavity) 150 kW Loop delay <1000 ns
RF voltage (per cavity) 600 kv Dynamic range >= 23 dB
Overvoltage factor 2.8 Tuning loop
Synchroneous phase 159 deg Bandwidth ~100 Hz
Tuning range 2 MHz
Tuning resolution 0.1-1 kHz
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Design of the ALLRF (Amp/Ph loops)
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Design of the ALLRF (Tuning/FF loops)
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Implementation

1U

5U

2U

5U

2U

2U
1uU

3U

1uU

3U

1U
2U
1uU
2U
1uU

3U

1uU

Progress of the Analog LLRF for ALBA

42U

RJ45 Patch Panel
BO-NT-PAPA-RKA16A01-01

BO-CT-cPCI-RKA16A01-01
ALBA cPCI ALLRF-1

Front-Rear Cable Guide + L Guides

BO-RF-PAPA-RKA16A01-01
ALBA ALLRF PAPA-1

Front Rear Cable Guide

BO-TI-PAPA-RKA1601-01
ALBA PAPA Timing-3
L Guides

BO-RF-AmPh-RKA16A01-01
ALBA ALLRF AMPH

L Guides

BO-RF-LoPP-RKA16A01-01
ALBA ALLRF LOPP

L Guides
BO-RF-RFDT-RKA16A01-01
ALBA ALLRF RFDT
L Guides
BO-RF-PhSh-RKA16A01-01
ALBA ALLRF PHSH
L Guides

BO-RF-PC-RKA16A02-01
ALBA ALLRF PC

L Guides
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ALLRF performance (error compensation)
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ALLRF performance
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ALLRF performance under “Virtual Beam” loading

Q

Beam loading was simulated
by adding a 500MHz signal to
the amplifier drive and moving
the ‘FWD vol’ measurement
point to the ALLRF output.

The phase of the ‘Virtual Beam’

was adjusted so that it was
acting as a voltage sink thus
simulating real beam for LLRF.

The ALLRF successfully

compensated the changes in
Amp/Ph and reflected power
due to ‘Virtual Beam’ loading.

Wirtual bearn tests with the booser cavity supplied by the S5A and the three loops running (RF lab - 13 July 2007)
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“Envelope Simulations” for the Amp/Ph loops

0 We use ADS software from Agilent
to make Envelope Simulations.

U Asthe RF carrier (500 MHz) is not
included in the simulations the
simulation time is much shorter
than conventional methods.

O No simplification is made in RF
modeling.

U Envelope simulations are being
done in the framework of a
collaboration agreement with the
UAB (J. Verdu)
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Summary

» At ALBA we use 1Q technique for the implementation of our RF
diagnostics and the regulation loops.

»  The design and implementation of the LLRF is donei  n-house.

» Inthe ALLRF tests we achieved an amp/ph stability of at least 2-3
times better than what we had specified.

»  The loop delay, bandwidth and dynamic range are wel | within the
specifications.

»  We have developed a new concept called “Virtual Bea  m” to test our
LLRF system under beam-like conditions in the RFla b.

»  We have made an envelope simulation tool for RF sim  ulations with
the ADS software with no modeling simplification bu t with much
shorter simulation time compared to conventional me thods.
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