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2Number of klystrons

< 0.5ºRequired phase stability

< 1%Required ampl. stability

up to 200 kWKlystron power per cavity

1.4 to 3 MVAccelerating voltage per cavity

2×105 to 4×105Qloaded

89 OhmR/Q per single-cell cavity

4Number of cavities

500 MHzFrequency

0 to 500 mABeam current

1.5 to 5.6 GeVBeam energy
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30m

100 mA Gun

Buncher

Dump

Bates bends

100 MeV Main linac

5 MeV Injector100 MeV, 100 mA100 MeV, 100 mA

s.c. main linac
s.c. injector linac
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Low
level RF

Klystron
WR650 circulator

120 kWCW

Buncher cavity

2-cell SC injector cavity

#1

ERL Injector RF system

Low
level RF

IOT
WR650 circulator

16 kWCW

3 dB
hybrid

#2

#3

#4

Low
level RF

Klystron
WR650 circulator

120 kWCW #5

3 dB
hybrid

0.1º (energy fluct.)

9.5×10-4 (energy fluct.)

132

4.6×104 to 4.1×105

1 to 3

1300

SC injector cavities

0.1º (energy fluct.)

8×10-3 (bunch length)

7.9

2×104

0.12

1300

Buncher cavity

0.06º (timing jitter)Phase stability (rms)

3×10-4 (timing jitter)Ampl. Stability (rms)

� 14Klystron power per cavity [kW]

2.6×107 (for 25 Hz 
peak microphonics)

Qloaded

� 20Accelerating voltage [MV]

1300Frequency [MHz]

SC linac cavities
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RF system 
synthesizer

499.766 MHz
vector

modulator

RF switch pre-amp. klystron

I Q RF on/off, trip

VME

fast control

slow
 control +

 D
A

Q

piezo-tuner

fast interlock card 

cavity ok, cryostat overpressure, vacuum, 
RF window (photomultipl., vacuum), 

quench detector, klystron ok, 
circulator ok, safety, RF on/off, …

V
M

E
 board 1

m
em

ory

sample-
buffer

AD 21160
DSP

V
M

E
 board 2

m
em

or
y sample-

buffer

FPGA
(Virtex II)

AD 21160
DSP

link ports
timing + event trigger

LO

LO

LO

LO

CESR MO
11.9 MHz

11
.9

 M
H

z

L
O

ADC/DAC board 1

ADC

ADC

ADC

tim
ing

DAC

ADC

ADC/DAC board 2

ADC

ADC

ADC

DAC

DAC

ADC

I

Q

Stepping
motor

st
ep

di
re

ct
io

n
Pt1

Pkly

HV ripple 

signal

Pr1

Pf1

qu
en

ch
 

de
te

ct
or

, 
R

F
 o

n/
of

f

Pt1

Pf1

Pr1

Pt2

cavity 2

cavity 1

Pr2

Pf2

piezo-tuner 2DAC

FPGA
(Virtex II)

499.766 MHz
+ 11.9 MHz

tim
ing

RF system 
synthesizer

499.766 MHz
vector
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RF switch pre-amp. klystron

I Q RF on/off, trip

VME

fast control

slow
 control +
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Digital Boards: Digital Boards: 

RF DownRF Down--
ConvertersConverters

500 MHz 500 MHz 
frequency frequency 
synthesizersynthesizer

vector modulatorvector modulator
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Virtex II FPGADSP Virtex II FPGADSP

2 DACs4 ADCs 2 DACs4 ADCs
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Rotate
PI cavity
feedback

Feed-
forward

DSP
PI

feedback
Limit DAC

Vector
modulator

Forward
power
ADC

Scale/
rotate/
filter

Cavity 1
field ADC

Cavity 2
field ADC

Scale/
rotate/
filter

Scale/
rotate/
filter

Vector
sum

Ripple
feed-

forward

Ripple
code

HV signal

DSP DSP

DSP/
model

HV signal

DSP

I

Q

I

Q

I

Q

I Q

I Q
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CW_CAV_LOOP PULSE_ACTIVE PASSIVE_CAVITY_LOOP

CW_KLY_LOOP

QUIESCING MEASURING_LOOP_PHASE

QUIESCED

RECOVERING

TRIPPED

Power ON
NOT_SET_UP

Run Mode Pulsed
Processing

Beam-driven
Cavity Mode
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