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Abstract

For the LLRF system of superconducting Linacs, precision measurements of amplitude and phase of RF and LO signals
are important for the achievable field stability. The RF and LO signals can be measured with fast ADC (ADS5474) by
use of direct sampling technique. In this paper, we report the simultaneous measurement algorithm of RF and LO signal

and the results of the demonstration test.
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Figure 1: Sampling clock generation for direct sampling.
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Table 1: Possible combination of sampling clock for
simultaneous measurement
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Figure 2: Experimental setup of RF-LO simultaneous
measurement.
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Figure 3: Phase noise distribution of RF, LO and CLK
signals.

4. EEYUTIUIBRHEBMIZKHRFIES
& LO EBDREAIE

x10% RF:0.090894 %; L0O:0.09055 %
25 T T T T T T

o 2.4
<

ézg —RF
g —Lo
<22

21
0 5 10 15 20 25 30 35 40 45
Time [s]
RF:0.081832 deg.; L0:0.081945 deg

—RF
—L0

Phase [deg]
i
~
o

5 10 15 20 25 30 35 40 45
Time [ s)]

Figure 4: Amplitude and phase stabilities of RF and LO
signal measured with simultaneous direct sampling.
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Figure 5: Transfer function of the FIR filter for RF signal
measurement (top) and LO signal measurement (bottom).
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Figure 6: Experimental setup of RF-LO simultaneous
measurement under RF-LO combined signal.
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Figure 7: Amplitude and phase stabilities of RF and LO
signal measured with simultaneous direct sampling from
RF-LO combined signal.

6. F&H

TR JE WA A T N — T DA RO ADC A5 L7
F=H—R—REHWT, 7Y%V LLRF & EE/
REHZTHD RF [55¢E LO F5&FE—V 7V 7 JEH
B CTE=F—F D EEIFELT, £/ RF-LO D&
&5 T8 RF {55 & LOME 5D 1Q (b LI THRIE - (2 4H)
%5 % 4y L Il E CEAHZ LA MERR LT,

LSBT NSO I 1EE T, KB DN E P2 3
RENDLTER RF FEMEE B R DB EED T T IE
Thd,

SE Xk

[1] H. Katagiri et al., “High Speed Data Acquisition System
using FPGA for LLRF Measurement and Control”,
LINACO8, THP106.

[2] Z.Genget al., “Evaluation of Fast ADCs for Direct Sampling
RF Field Detection for the European XFEL and ILC”,
LINACO8, THP102.

[3] Y. Okada et al., “Direct Sampling of RF Signal for 1.3 GHz
Cavity”, PAC09, WESPFP0S88.

[4] S.B. Habib, “Performance Evaluation of 8-Channel Card for
Direct Sampling of 1.3 GHz Signals”, IEEE
TRANSACTIONS ON NUCLEAR SCIENCE, VOL. 60,
NO. 5, OCTOBER 2013.

[5] J. Mizuno et al., “A New FPGA Board with Fast ADCs for
Direct RF Sampling”, Proceedings of the 8th Annual
Meeting of Particle Accelerator Society of Japan, MOPS106.

[6] M. Grecki, T. Jezynski and A. Brandt, “Estimation of 1Q
Vector Components of RF Field - Theory and
Implementation”, 12th Int. Conf. Mixed Design of Integrated
Circuits and Systems, MIXDES 2005, p.783-788.

[7] S. B. Sigit et al., “Digital low level rf control system with
four different intermediate frequencies for the International
Linear Collider”, to be published in PRAB.

- 495 -



