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Overview

! Introduction on 3D-TEM cells and hybrid structures

! Radiation measurements in TEM cells

! First results with the generic prototype, comments�

! New 6-plate balanced 3D-TEM cell

! Measurement results in balanced and unbalanced mode

! Conclusions and perspectives
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3-Dimensional TEM cells (and hybrids)

At low frequencies :
! 3 TEM cells in 1

! Balanced or unbalanced structure

Plate X

Plate YPlate Z

XY

Z

! 3 Orthogonal TEM coupling planes
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At high frequencies : resonant cavity
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Prototype of a generic 3-D hybrid cell
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Unknown phases

Radiation in a TEM cell
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uniformity in test volume 
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Electric and magnetic moments of an electrically small source
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Obtaining the total radiated power
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TEM cell (2 ports – 3 orientations)
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GTEM cell (1 port – 6 orientations)
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Prototype (6 ports – 1 orientation)
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TEM cell (1 port – 3 orientations)
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Field gradient and test volume
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New balanced 6-plate 3D-TEM cell
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Radiation in a waveguide
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Electric and magnetic fields generated for an input power of 1 Watt

Field uniformity in 
source volume

zemyemxemM ezeyex j
ez

j
ey

j
exe

rrrr ψψψ ++=

zemyemxemM mzmymx j
mz

j
my

j
mxm

rrrr ψψψ ++=

Electric and magnetic moments of the source

Electrically
small source



2001 IEEE EMC International Symposium, Montréal Canada, August 13-17, 2001

8/15/2001 14

General expression of measured power
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(cont’…)

( )exhxexmxxxmxexo hemmkZ ϕψ ∆+∆+ sin2

( )eyhyeymyyymyeyo hemmkZ ϕψ ∆+∆+ sin2

( )ezhzezmzzzmzezo hemmkZ ϕψ ∆+∆+ sin2

( )exhyexmyyxmyexo hemmkZ ϕψ ∆+∆+ sin2

( )eyhzeymzzymzeyo hemmkZ ϕψ ∆+∆+ sin2

( )ezhxezmxxzmxezo hemmkZ ϕψ ∆+∆+ sin2

( )exhzexmzzxmzexo hemmkZ ϕψ ∆+∆+ sin2

( )eyhxeymxxymxeyo hemmkZ ϕψ ∆+∆+ sin2

( )ezhyezmyyzmyezo hemmkZ ϕψ ∆+∆+ sin2
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Symmetry properties in the center
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Arbitrary chosen orientations
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TEM cell reference
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Balanced mode results

0

100

200

300

400

500

600

700

800

900

1000

50 55 60 65 70 75 80 85 90 95 100

Frequency (MHz)

Po
w

er
 (p

W
)

Test I
Test II
Test III



2001 IEEE EMC International Symposium, Montréal Canada, August 13-17, 2001

8/15/2001 20

Summing the power of only 6 ports
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Summing the power of all 12 ports
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Conclusions and perspectives

! Results obtained with the first prototype were sufficiently 
encouraging to construct a cubic 6-plate 3D-TEM cell

! Excellent results in balanced mode but needs a hybrid 
coupler

! Equivalent results by summing all the 12 ports
! Poor results using only 6 ports
! Further work :

! Optimization of the tapered sections
! Radiation diagram combining several ports
! Above the first resonant frequency ?


