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( ABSTRACT ) KICKER MAGNET GENERAL CONTROL LAYOUT )

Fast pulsed magnet (kicker) systems are used for beam injection and extraction in the A typical PS kicker magnet installation
CERN PS complex. A novel approach, based on off-the-shelf PXI components, has been || comprises a number of pulse generator

Pulse Generator Pulse Generator

used for the consolidation of the low-level part of their control system. modules that are individually controllable TN Neveork || BN Network
from the Frontend Controller (FEC).

Typical functions required like interlocking, equipment state control, thyratron drift | |

stabilisation and protection, short circuit detection In magnets and transmission lines, The FEC acts as the master and data Power Electronics Power Electronics

pulsed signal acquisition and fine timing have been successfully integrated within a PXIl || concentrator for all generators. The e o e e e

controller. timing signals are generated at the FEC Charde Control PFN | | Charde Control PEN
level and distributed to the different | |
generator module(s). PXT Generator PXT Generator

Controller Controller

A generator module can be seen as
three different subcomponents:
e The kicker magnet with its pulse

forming network and fast thyratron s
switches;
e The power electronics for power CTRI Front End Controller
> \ . . . 9, Cycle Start
distribution, triggering and charge control, 9 thoter o
e The generator electronics, for state 8Cvcle End
control, interlocking logic, fast protection,
signals acquisition and data monitoring. <Y Bxtemal tming
Antiproton Decelerator (AD) extraction kicker system layout Kicker magnet control layout
( TYPICAL KICKER GENERATOR LAYOUT ]
RCPS
A typical kicker system module consists of a cable Pulse Forming Line (PFL), resonantly
charged to a given high voltage with the so-called Resonant Charging Power Supply
_ (RCPS), connected via a high-voltage switch to a magnet load.
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The PFL Is discharged by a Main Switch thyratron (MS) into the magnet. The other end
of the PFL Is connected to a terminating resistor and a Dump Switch thyratron (DS) that
allows for kicker pulse length adjustment.

Typical kicker generator layout

[ PXI HARDWARE ARCHITECTURE 1 [ SOFTWARE CONFIGURATION :
The RT program Is an event driven program that receives every machine cycle the
( operational kicker settings for the next cycle from the FEC. Upon reception it passes the
The former PS kicker magnet control - settings to the FPGA.
system was built up using conventional HL (NI-PXI8100)
electronic modules. All these functions have Communication with the FEC is done [/ PC Gateway: Linux N
now been integrated into one PXI system. 4 ~ by means of the National Instruments - N @ ) g
D —— - ’ are
FPGA Core A L3 CapaBank Charging Ref PUbIISh SUbSC”be prOtOCOI (NI PSP) Linux RT” FESAServer ” Variable
(—— (NFPXI7841R) N mmarvcranacaren | | @ND - the associated CERN IEPLC | ) Client
The following parts form the PXI controller: | > I communication tool. - g - g
\ 96 programmable I/O lines / \ /
e NI PXI-8100 RT, 2 GHz CPU ﬂ 1 H | The  CERN  Rapid  Application s o A
e NI-PXI-7841R multifunctional RIO module = power Timing  TTLshaped Interlock Development E_nV|ronn_1ent _ toolkit 4 Shared\
e NI-PXI5152 300 MHz 1GS/s digitizer il \Woisto, Sias (RADE) allows integration into the {LabV,EWRT}ﬁ Variable
e PXI-FMC 1ns resolution delay generator ( D s controls environment. PXI| systems are | Server
Mk (NI-PXI5152) Pick-Ups controlled via the FEC and Iits \ J
standardized Frontend Software PXI — FEC communication
This system configuration can be ‘software’ ~ -\ Architecture (FESA).
tailored to the different needs of the variety Fine De'aV(F‘Iiﬂ”CS_eFCDr)eS"'““"“) e ; .
of existing kicker installations. L e v L THYRATRON DRIFT STABILIZATION )
PXI architecture The driit stabilizer compensates deterministic (- = = e
. J| drift Inside the trigger amplifiers and the — , ——
E X1 EMBEDDED EONCTIONS : thyr_atrons that WI!| _vary dependlng on e ErETT— N
equipment characteristics and aging effects.
PXI embedded fonctions are: : ~¢ lf S, K R
« Timing gating, analysis and measurement / i — i / The system makes use of the fast digitizer == -
’ ' —— for precise measurement of thyratron
e RCPS CO”_UOL monitoring and prote(_:tion. ﬁ ﬁ ﬁ switclfing characteristics  and C>C/)FI’EC’[S = =
‘ 'c\aﬂaSkabt'e '”tte{'OCk i”dl status handling. = = instabilities by adjusting the high precision
- U el i SO, fine delays in the triggering chain.
e Thyratron monitoring and protection. ﬁ ﬁ 4 - Drift stabilizer display
e Short circuit detection in transmission line \ /
and magnet. Thyratron protection unit [ SPECIALIST INTERFACE 1
e Thyratron drift stabilisation. L L
’ In addition to the embedded real time Cﬂﬂal | Acquired | Thyratron | Interlock | Hlstery TST.SKFa_MTE \
The Bewley Lattice reflection diagram shows a = - ﬁl software and FPGA configuration, National Pl TeT=T] soectucer | ] Modde St
short circuited magnet with the current doubling in | | [ Instruments LabVIEW development tools _h Jon
the magnet. With the help of this diagram I - o | have also been used to develop several A .
reflection patterns can easily be traced and e 1 application tools available for the expert. 2o
analysed. _ ety
Current pick-ups are used to measure these NP o, e D i ox
reflection patterns and help to provide the ek Specialist access to the system parameters . =
ol [ I | S I shared variables or via the FESA framework. _
Bewley Lattice diagram PXI control and status via FESA
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