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« 2010 Ku band Multi Carrier Testbed for the European Space
Agency, ESA

Generation of a Multi Carrier test signal fdultiPactor
Research

« 2016 High Power, 8and PIM test system for CAST504
Passive Intermodulation Measurement 2 * SOdD@m;?Eg//
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WidebandMultipactionDetection o

e What isMultiPactiorf?

* The generation of free electrons in vacuum.

« Happens under certain High Power Multi Carrier conditions
(CW or modulated)

* Or High Power pulse modulated
 Why does it happen?

« Where does it happen? @/‘425.//
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Where carMultiPactionhappen? o
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What are suitable signal conditions? Bscxns

e Multiple signals on a single transmission line, coaxial or waveguide

{ 2YSUAYSAaZ xatdn ghdcPRasetohddiGisand create a
favorable power profile for the generation of free electrons

Muitl Carrier RF Signal Muitl Carriar RF Signal Muitl Carrier RF Signal
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Physics in vacuum
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This process depends on:
 RF Power level

 The GAP (distance
between the plates)

* Phase settings of carriers
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Time: 0.00 ns
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A detection method

High Power RF

To the DUT

PFWD

Equal Amplitudes

& Opposite Phases

I:"HFL

¥ dB

e

¢ Null Out
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The classic way

» Set up the detector with Waveguide components
* Narrow-bandand connected to th&VaveGuiderequency bands

WRB50

WRS10

WR430

WR340

WR284

WR229

WR187

WGE

WGT

WGE

WGS

WGSA

WG10

WG

WGT1A

WiG12

R14

R18

R22

R26

R32

R40

R48

1.15t0 1.72 GHz

1.45to 2.20 GHz

1.72 to 2.60 GHz

2.20to 3.30 GHz

2.20to 3.30 GHz

2.60to 3.95 GHz

3.30 to 4.90 GHz

3.30 to 4.90 GHz

3.95 to 5.85 GHz

0.908 GHz

1.157 GHz

1.372 GHz

1.686 GHz

1.736 GHz

2.078 GHz

2488 GHz

2877 GHz

3.153 GHz

1.816 GHz

2.314 GHz

2.745 GHz

3.372 GHz

3.471 GHz

4156 GHz

4.976 GHz

5.154 GHz

6.305 GHz

6.5 [165.1]

5.1
[129.54]

43
[109.22]

3.5[85.9]

3.4 [86.36]

284
[72.136]

2372
[60.2488]

2.29
[58.166]

1872
[47 5488]

3.25
[82.55]

255
[64.77]

2.15
[54.61]

1.75
[44.45]

1.7 [43.18]

1.34
[34.036]

1122
[28.4988]

1145
[29.083]

0.872
[22.1488]
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The classic way, disadvantages Y

 All parts are/ANUALYcontrolled
« Narrow bandand bound to the waveguide bands

« Multiple setups to cover b GHz and higher bands
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A 16 GHz Broadband, modular nulling carc

Hardware Design Touchscreen control

Bdssad o > serdirts

Power RFL
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» Take care ofpurious responsewhen mixing

e Converting 228 GHz down to-6 GHz In two steps
e 22 t0 28 GHz down to 10GHz first IF
e 3210 38 GHz LO

* Nulling system fixed to frequency 4 GHz

DARE!!
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* Place the LOCAL OSCILLATOR above the target frequency
e Select the . OWERSIDEBAN

. | et

INPUT LO1 |  OUTPUT
INPUT . OUTPUT | LO2
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Convert 4 GHz to 10 GHZ |E

asl Mixer Spurs Analyser
File

RF input parameters
Low

RF input frequency MHz | 4|
LO frequency MHz

IF frequency range MHz

Sweep Control

[] Sweep RF Single Sweep

[] Sweep LO

[] Coupled Sweep
[] Sweep enable
Sweep repeat speed

Sweep speed

Graph mode

FictureBox

Xpos Fill Matrix
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Button2
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Hamonics

Power
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Convert 10GSLIF to 25G

as! Mixer Spurs Rralyser
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sl Mixer Spurs Analyser — O *
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RF input parameters
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Extended Frequency Ranges e

e K band Nulling Dow@onverter

e Coherent dowrconversion of both nulling channels from
22-28 GHz to 6 GHz
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Extended Frequency Ranges Y

e K band modulator tygonverter
« Up Conversion to 228 GHz

DARE!!



DARE!!
Projects
Questions?

DARE!! Projects
Ing. Onno de Meijer

ED’IE | SE BASILIE B I
VEENENDAAL:

TECHNDL_C)GY DA\/S 18 APRIL E’O'le



