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New PETRA lIl Concept

Weak points of our ,old“ control system

Our concept
The hardware
building groups
building modules
using software modules

The interlock
software interlock
hardwired interlock

outlook
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Weak points of our ,,0ld“ control system

lots of cables

Documentation of cables & electronics is bad or not ,Up to date*®
many different components

Interlock and control electronic is hardwired (inflexibility)

only simple interlock-logic (difficult to build ,machine-dependent “
interlock)

multiplicity of on signal (analog signal distribution causes calibration
errors)

not every signal is archived

external Transient recorder (need to be plugged, usually not enough
channels)

PLC needs special modules for special sensors (PT100, analog in,
analog out, Stepper motor) and can‘t acquire fast ADC- signals

Expert- knowledge for troubleshooting & repair is needed
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The new concept

Expert knowledge

Many people can repair a
Computer without knowing
something about electronics or IT.

They change components.

Wouldn't it be nice to have this at a
transmitter too ??7?
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The new concept

Difference between PC and Transmitter:

Transmitter is complex

Klystron

=> gplit Transmitter into parts (functional groups)

functional group represents PC from previous slice

=> split functional group into modules

module represents e.g. sound card

=> module has a clear task (e.g. conditioning signals)

E =
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The new concept

Functional groups

| I
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Weak points of our ,,0ld“ control system

lots es

. se\
Documentation of cables & electi “dO c
many different components
Interlock and control electronic is hardwired (inflexibility)

only simple interlock-logic (difficult to build ,machine-dependent “
interlock)

multiplicity of on signal (analog signal distribution causes calibration
errors)

not every signal is archived

external Transient recorder (need to be plugged, usually not enough
channels)

PLC needs special modules for special sensors (PT100 Stepper
motor) and can‘t acquire fast ADC- signals

Expert- knowledge for repair is needed

-

ument\ﬂgu . ,Jp to date“
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The new concept
Moduls

Power supply

$ % & &
GP- Power supply ( ) ()

Modulator- Power supply o

Stepper motor

|Q- modulator

Down- converter

Signal conditioning
DAQ / ADC
Fast- ADC & TransRec

>= ELWIS

Communication & “Local Brain”
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Weak points of our ,,0ld“ control system

lots es

. se\
Documentation of cables & electi “0\0 c
many differentcomponents
Interlock and control electronic is hardwired (inflexibility)

only simple interlock-logic (difficult to build ,machine-dependent “
interlock)

multiplicity of on signal (analog signal distribution causes calibration
errors)

not every signal is archived

external Transient recorder (need to be plugged, usually not enough
channels)

PLC needs special modules for special sensors (PT100 Stepper
motor) and can‘t acquire fast ADC- signals

Expert- knowledge-ferrepair S heeded Plug & try
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The new concept

“F ;
</Da1'a, Interrupts !

e Ethernet — —

Module

ELWIS- modules can monitor and drive all kind of inputs / outputs incl. Rf- or
fast DC- signals
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The new concept

Ethernet
4 PXI-Controller Trigger\< [ngger Foop (TTH
_ 10MHz & >
fast Timing 2,5 MHz clk
These ADC . V" Board |« 230
components are FPGA
in more or less = ‘ / %
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o Power Supplies
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Signal-Conditioning for:
. =24V
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= +/- 15V
1 * PT-100, < \

«digital in/out /
Lz

div. anal.& dig, in/out p fast rf interlock

rflx (10-MHz TTL-loop)
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p

Signal-Conditioning for:
500-MHz RF-Signals

(Down-Converter)

\_

g

2,5 MHz clk

A A

502,168 MHz LO-Signal

499,67 MHz Referenz & Testsignal
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the new concept

Potential Free

Isolation Amplifier PT 100 Converter l l Power Dig.Out
e Potential
T 230 Vag \ {' TIL Free Power
% U R, 2AVIzZA Dig.In
I 24 vdc >
AN

TTL E—

Conditioning- box

Down Converter
IF 2.498 MHz

499.670 MHz
AN

LO 502.168 MHz

Local ADC & DAQ and CPU
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The new concept
ELWIS modules

» Monitoring and acting all kind of inputs / outputs incl. Rf- or fast
DC- signals with one set of modules

» one signal is only once converted and can be distributed anywhere
* signal is in the network and is archived
* every fast signals are additional “transient recorded”

« Same signal for interlock, monitoring and Transientrecorder (same
calibration)

» The software for acquiring and interlocking is the same in every
functional group (building software modules )
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Weak points of our ,,0ld“ control system

lots es

Documentation of cables & electi
many differentcomponents
Interlock and control electronic is hardwired (inflexibility)

only simple interlock-logic (difficult to build ,machine-dependent “
interlock)

\-‘ . 1
10 ecument\ﬂg . ,Jp to date”

MUultIPIICIy O oTrsigred-taraleg-signal distribiitiop-eert:s apration
- [ )

not ' ! Ived

EXETTarrrenstert=kecarder (need to be nlliggee—astraiiy 110t enough
= ceuUs-speetad-mediulas for special S . R L1LO6-Steppet
moton. ane-eamit=arcTaire tast ADC- S|gnals

Expert- knowledge-forrepair S ieeded  Plug & try
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he new concept

Interlocking:

* Main interlocking by software
e - and via Ethernet

« flexible programming possible
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The new concept

But:

Essential interlocks are hardwired

(never trust software !?!)
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Weak points of our ,,0ld“ control system

lots es
Documentation of cables & electi »

: do
many differentcomponents

e\f’ . o
> cumenting _.,Jp to date”

only simple interlock-logic (difficul | ' “
MUultIPIICIy O oTrsigred-taraleg-signal distribiitiop-eert:s qoraton
not | ' Ived

EXETTarrrenstert=kecarder (need to be nlliggee—astraiiy 110t enough
= Teus-speetadmedulas far special sensa 2L 1L.e6-Steppel

mnoton.ane-earitgcauire tast ADC- signals

Expert- knowledge-forrepair S ieeded  Plug & try
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Outlook

* most functional groups are (more or less) programmed
* basic software modules are identical in each group
* software interlock tested, but response time is about 0.5 s

» cavity self calibration (Phase & symmetry) is possible

* intermediate communication has to be programmed / tested

 goal is a power on test for the whole transmitter and a “on demand” self
calibration
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