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Requirement of RF stability

RF power sources for cERL
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Parameters of RF System for the cERL (35 MeV, 10 mA version)
Item Unit Buncher Inj-1 Inj-2 Inj-3 ML-1 ML-2
Structure NC SC SC SC SC SC
Gradient MV 0.14 1 2 2 15 15
Q, 5x 10° 2 x 10° 2 x 10° 2 x 107 2 x 107
Beam Phase degree -90 —151t0 -30 -10 -10 0 0
Power Required kW 4.5 10 37 37 11 11
Power Output kW 6.2 17 122 20 20
RF Source 10T Klystron Klystron SSA 10T
Power Available kW 20 25 300 16 30
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RF power distribution system for Injector
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*Arc Sensor
*Vacuum of Cavity
* Pf,Pr Limits
*Water

* External Interlock

etc. -

Schematic diagram of RF System

Interlock Module

pladadaan g Coupler
AAanAR of PfPr

Vc pickup

/ MO
1300 MHz

LLRF System in the room on 2F

FPGA
Virtex5-FX

16bit ADC
80MS/s

] 1310.15625 MHz
K Digital feedback board BIHAM+22.5degd NAHRIRETER) /
6

baseband | Q Variable Attenuator

v

IF = 10.15625 MHz (MO/128) v
162.5 MHz (MO/8) for FPGA clock !
ADC[Z81.25MS/s’TE M T. A AclocklE
SENEIZ8L.25MHZIZEEFE LO

(R—FETHELTL=DT.




Schematic diagram of digital LLRF System

MO
Analog filter
F 10 MH Xﬁ _ [<€—L0=1310 MHz § ¢— 1300MHz
z ot CAV1 o
HE s 23
8 P 1300 MHz o
] 8 Amp. £
E CAV2 Klystron DIO (RF OFF)
8QMHz Sampling | cosp(t)  sing(t)
80MHz4++ | CLK A( 00_36:9 Sij I Set LFF A(t)(—sin o(t) cos<p(t))
=SIn COos Table
V Table Delay .
cavl LTC2208 Correction gj::r Correctwi v AD9783
_ m "
| |ame I I — Digital Filter —LE—.—L[ + I I _| |—’ —Hbac>
Q QT
| ] Bd Delay
— — o[ Jo —{ }—"—{bac>
I I
C/kmf;@ Q Q E'— Digital Filter l—_E @ : Q Q Limit
| ] L —
KI V ADC Q_Set Tz;ble POWer PC
Y Viet Table : DAC
[IR Filter Linux
ADC FPGA EPICS 10C

AMC Digital Feedback Card

Wave Forms V

Gb Ethernet
Set Parameters




Temperature stabilization of LLRF system

Temperature controlled hut

el

“ FPGA board
-

Thermostatic
chamber

e Master oscillator (1.3 GHz), Local oscillator (1.31 GHz), clocks are generated inside
thermostat chamber (stability:~0.03deg.)

e FPGA boards and Mixers are located inside temperature controlled hut
(stability:~0.3deg.)



RF Parameters in Current Operation at Injector

2013/4/16~ 6 Bk
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25kW klystron FHEDaL—32DEEREE BASEERA/N—45—FR
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P(prop}=0, I(integral)=10 Feedback(F8) Hz _
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FB2(cav2,cav3): 7 MV/m
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Some Troubles of RF Components



(1) L3 20kW IOT : Oscillation Problem

B Envelope signal=150mV+25mV
: (+16% modulation)

) S0 0myVe;

Sideband : A= 910~930kHz (drift?)
Relative strength : -19dB

V =01+ Acosw,t)cosw,t

A 600
= cosw,t + Ecos(wc — W) + Ecos(wc + wy)
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(1) L3 20kW IOT : Oscillation Problem
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(2) Arcing Trouble of 25 kW Klystron Modulator
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(4) 16 kW FEAKRT T D& R RE
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(3) 30kW Circulator

: Reflection Problem

Cir + 300mm +spacer}+ Itk
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(3) 30kW Circulator : Reflection Problem
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(4) LLRF
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Backup slides
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