N

NEW PC-BASED CONTROL FOR THE RF SYSTEM AT INFN-LNS

A. Caruso, F. Consoli, A. Longhitano’, A. Sparta, Xia Le?

1.ALTEK RF Elect

I.N.F.N.

.N.S. Via S. Sofia, 62 - 95123 Catania (ltaly)
ics, S. Gregorio di Catania (Italy); 2. CIAE, Beijing (PR of China)

)
INFN, .

CYCLOTRON RF CAVITIES

TURN-ON+PROTECTIONS CAV 1

NEW RF CONTROL SYSTEM ARCHITECTURE

RF PULSING SYSTEM

TURN-ON+PROTECTIONS CAV 2

TURN-ON +PROTECTIONS CAV 3

PHASE LOOP CAV 1

PHASE LOOP CAV 2

PHASE LOOP CAV 3

AMPLITUDE LOOP CAV 1

AMPLITUDE LOOP CAV 2

AMPLITUDE LOOP CAV 3

MAIN TUNING CAV 1

MAIN TUNING CAV 2

CONSOLE PC

MAIN TUNING AXIAL BUNCHER
- MAIN TUNING H. E. CHOPPER

- TURN-ON + PROTECTIONS
AXIALBUNCHER

LAN -ETHERNET

- TURN-ON + PROTECTIONS
HIGH ENERGY CHOPPER

TURN-ON + PROTECTIONS
LOW ENERGY CHOPPER

»‘ AMPLITUDE LOOP AX. BUNCHER
mmp|  AMPLITUDE LOOP H.ECHOPPER |

MAIN TUNING CAV 3

FINE TUNING LOOP CAV 1

FINE TUNING LOOP CAV 2

FINE TUNING LOOP CAV 3

COMMON CABINET

MAIN PC

pp{  FINETUNING LOOP BUNCHER

mmp|  FINE TUNING LOOP CHOPPER

OLD RF CONTROL

MEASLRING
INSTRUMENTS

ﬁ
PCBASED R
TROL SYSTEM

|

pController
Intel 44/10

pController
Intel 44/10

pController
Intel 44/10

pController
Intel 44/10

CONSOLE PC

ﬂ INSTRUMENTS H
ﬂ

pController
Intel 44/20

pController
Intel 44/20

DDS RF GENERATOR

GENERAL INTERLOCK

R

SYSTEM ARCHITECTURE

PHASE LOOP.
caviTy 1

PHASE LOOP.

Custom pras

Interface PHASE LOOP
vy 2

Custom
Interface
AWPLITUDE
Loop
Ty 1
Custom
Interface

AMPLITUDE.
[

Ty 3

Data bus Custom

Interface

FINE TUNING
Loop
a1
FINE TUNING
Custom LooP.

Interface

Ty 3

Custom
Interface

INFN-LNS General Layout

RF GENERATOR BASED ON
DIRECT DIGITAL SYNTHESIZER

DDS GENERATOR RESOLUTION

The core of the DDS generator s based on
the uchip AD9854. The frequency resolution

is 48 bit, the system clock is 300 MHz. The
amplitude and phase resolutions are related
tothe bit conversion only. 14 bit for the
phase and 12 bit for the amplitude give
AD=27/214, AV=V,, /22, Af=

Af=0.394yHz

fo~foutput

Tow pass filtcr

‘The main tuning system
sets and controls the.

position of six variable
sliding shorts of the three
coaxial resonators. The
tuning resolution s 0.1
mm in the cyclotron

‘The 3 DEES and the coupling capacitor
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+Frequency range 15-50 MHz
+A/2 coaxial resonator, connected at the centre by the
Dees

~Slding short movement between 0.85-3.5m.

Vi 100KV

+120° phase difference between the dees, h=2

+Phase stabilty + 0.1°

«Amplitude stability better than 0.01%

The control electronic
board and the PC-unit
control panel
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Operating harmonics
Peak dee voltage

The axial buncher

« Drift tube solution inside the CS yoke

The cyclotron resonators

“Vacuum in the Dees area 107mbar

+Alumina insulator

+Coupling capacitor to feed the power (2-5pF)
+Trimming capacitor for the fine tuning
«Short circuits 50A/cm (spherical contact)

+frequency range 4.5 -9MHz

SUPERCONDUCTING
CYCLOTRON

The future Chopper-500
“Maximum Peak Voltage 200 kV.
“Frequency range 65110 NHz
Qo 60009000

hunt 450+720
Power dissipated 27+45 kW

The low energy

hopper
as beam attenuator
Frequency 1-10 kHz
Duty cycle 0-100%
00V,

""" “Coupling capacitive
“Input impedance 500 on 3"

RF devices along the beam line
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“The chopper-500 work progress




