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Outline

• motivation for Q-E-measurements

• principles of cavity testing
• short technical description of old and new 

system & motivation for digital control
• current results



What a Q-E-Plot tells us



Relevant Signals

Coupling is defined
by 

and can be
controlled with the 
antenna depth. 
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How to get the unloaded Q

LQ2
0ωω ±=∆

τπ
τ

ω

⋅⋅⋅=⇒

=∆

fQL

L

2

2

1



Compare analog vs. new

• flexibility
• easy to operate 
• DAQ already needs conversion of 

analog signal to digital
• remote controllable
• time saving & cost reducing



Essential Part‘s
• SIMCON DSP: 

– XilinxVirtexII

– TigerSharkDSP

– 10 ADCs  (14 Bit) (900ns)
– 8 DACs (16 Bit) (500ns)

– 2 optogigalinks

– VME interface  

• Frequencybox:
3 Frequencies in Phase and in rational ratio to each 
other



How it really looks



Graphical User Interface (GUI)



Summary & Preliminary Results
• automatic measurement

up to 5MV/m possible
• algorithm finds correct

phase, sweeps forward
power and calculates
every needed value

still needed to be done:

• implement algorithm for
automatic
frequencysearch

• correct calibration of ADC 
with new controllable
attenuator

• get rid of the noise
• communication with

DOOCS
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IQ Vector modulation
• Representation of Amplitude 

and Phase in State space 
normally in polar coordinates 
– IQ means Cartesian 
Coordinates

• Sampling Frequency 4 x IF
• To compare values, need to 

rotate the IQ-Vector 
• With modulating I and Q in 

time you control Amplitude, 
Phase and Frequency of 
Signal



Layout of LLRF Control
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Example Q-E Plots


