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General overview
« Amplitude and phase control loops (Principle, Realization)
Upgrade necessity

RF — Pulsing (Principle, Realization)

Results
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Block Diagram: Cavity RF-Stabilization
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Old RF Feedback Control Block Diagram

Block diagram of the RF feedback control
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Low Level RF prolems it te new Solid
State Amplifiers
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New Loop Filters for Amplitude and Phase
TN T Design Goals:
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New RF Feedback Control Block Diagram

RF control block diagram {CW-operation

¥

Trombone
JLoop phase®

Power
amplifier

1,3 GHz: Bandwidth
114 Hz/ 200 Hz

Max, 73 dBm
=20 kW

VWaveguide

ca. 12...15m

Fstub-tuner

Beam current

0. 1.6mA
CW or pulsed:
100 ps .., 40 ms

Phase stable
pickup-cable

1,3 GHz

Controller V4.1
T o \ - """ """ "> "> "”"”"7/”"7>"7/"7/” "7/ "7/ "7/"7/”"7/ 77—~ AT T
1717 113 GHz 0 dBm | LA |
| +6 dBm -35 dBm |
F . '8 X . #
| |
Motor-driven phase | Set pgint 25V ca. -6,5 MV/im /v | Motor-driven phase
shifter System phase® | | shifter Loop phasa®
| |
Test control value phase ! 0. +5V | Contral value amplitude
Control value phase il} Y l —I 167\ .. 20% W | Control value phase
Control value amplitude T 0.3V :
Test control value amplitudel 0 ... -3 W I |
Test value v amplitude : 0..3VY | I
Test value v phasa | 0.5V c . |
t Ompanson Comparison |
| et point — sal point — |
| actual value actual value |
: y\ Loop gain=100 Loop gain=100 :
(20 ... 200) (33 ... 330)
| >+ | Fluctuation phase
Sel point phase ! E A ' 0,251V ! actua muc
+ — +
| 1000V o H |
| L z 12‘IV|.AcluaIvaluephase
Modulation phase | |
odulation phase } 5.5V F | Fluctuation amplitude
| 2T | actual value
. ) | 100 KVim {V
Set point amplitude 10+ | SMVIm Y 0,2 Hz |
Modulation amplitude i =5 PS5V 200 KWImiO 5 MVIm S W I Actual value amplitude
| |
| |
| Loop filter Loop filter |
| ca. BS kHz ca. BS kHz |
| |
| |
| . |
| g Amplitude- |
I $-D or detector I
| I T |
| ] T |
| ) |
: Splitier Max. 16.dBm | Pickup-
| T =20 MVIm_ | signal
|

red: Mew in version 4.1




Accelerator Research é
” HELMHOLTZ

and Development (ARD) : o e |l | GEMEINSCHAFT

......
GGGGGGGGGG

RRRRR

Controller |
|Fﬂ¢@)h 13 GH



Accelerator Research é
” HELMHOLTZ

and Development (ARD) ot |l . | GEMEINSCHAFT

) bl Macropulse
Pretrigger (e-beam = ON)

A-Detector (Gradient)

Timing Diagram
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Timing Dlagram for RF Pulsmg
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Amplitude loop block diagram for RF pulsing

Service-Unit Controller Version 4.1
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Block diagram of the amplitude loop (all amplitude-switches at the Service-Unit and the Controller are set to ,Remote”)
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3 operating modes: CW, pulsed RF and cavity / coupler conditioning

= Amplitude loop gain adjustable between 33 ... 330 (depends from outer gain!)
=Phase loop gain adjustable between 20 ... 200
= oops are stable at all loop gains

Controller noise in the lab at closed loops for a gradient of 10 MV:

*At output ,,48 * Phase“ ~ 8,2 mV £ 0,002°=4,4fs; <70 mV

*At output ,,50 * Meas“ = 5 mV 4 £ 500 V/m at 10 MV/m resp. 5*10; <40 mV |
*At cavity bandwidth and maximum loop gain = 26% overshoot, t. = 4,8 us, but
stable
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RF.s IN: Level
8112

RFout: Level
8221

Pick Up IN: Level
Operating Range:

S11Z

Coupling @ / A:

+6 dBm (+1 dB)
-18 dB

-40 dBm (-45 dBm) ... 0 dBm (+2 dBm)
-8 dB

max. 20 dBm

+16 dBm =20 MV/im =4V
till -24 dBm

-20 dB

b A A = 0,5 e +4 V at A'Det.out — i- 5 mVSS at (p'Detout
with A-loop off; ¢-loop on, @-Gain max

* A @ =3Vs =36° > A-Det.out <5 mVgs (Detection limit)
with @ -loop off; A-loop on, @-Gain max
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