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(rrers) Overview

{

J Introduction on 3D-TEM cells and hybrid structures

] Radiation measurements in TEM cells

J First results with the generic prototype, comments. ..

J New 6-plate balanced 3D-TEM cell

1 Measurement results in balanced and unbalanced mode

[ Conclusions and perspectives
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(~==r=> 3-Dimensional TEM cells (and hybrids)

At low frequencies : Plate Z Plate Y
J 3 TEM cellsin 1 N

3 Orthogonal TEM coupling planes

- NIV & Plate X
Hx (@\A Ey
Ez Hy Ex Hz ATA
Plate Y Plate Z Plate X Y X

] Balanced or unbalanced structure

At high frequencies : resonant cavity
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@ Prototype of a generic 3-D hybrid cell
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(~=er=) Radiationin a TEM cell

Electric and magnetic moments of an electrically small source

Me = mexej‘/’ex X + meyejwey y + mezell/’ez 7
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@ Obtaining the total radiated power

Knowing
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Using three orthogonal orientations
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(~mer2) TEM cell (2 ports— 3 orientations)
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(~==r=) GTEM cell (1 port — 6 orientations)
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(~==r=) Prototype (6 ports— 1 orientation)
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(~=er=) TEM cell (1 port — 3 orientations)
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(~=~=r=) Field gradient and test volume
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(~=~=r=) New balanced 6-plate 3D-TEM cell
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(~==r=) Radiation in a waveguide

Electric and magnetic moments of the source

M’e:mexe“"exx+ meyejweyy+ meze“/’ezz Electrically

< |
- - i small source
M = mpelYmx g + mmye“’”my y + myyel¥m 2

Electric and magnetic fields generated for an input power of 1 Watt

= _ 1Pex 1Pey 19 . . .
E=ee’™x+ee"?y+ee =2 Field uniformity in
sour ce volume

H = heel?mg + hyeJ¢hy y + h,el?hz 7

Normalized voltage on one port
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(~=e=r=) General expression of measured power

2 22 L m2 o2 4+ m2 a2
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(rrer) (cONt'...)

+ 2kZO mexmmxexhx sin (Awexmx + A¢6XhX)
+2kZ meymmyeyhy sin (Alﬂeymy +A¢eyhy)
+2KZ ; Mg, My, €,h5 sin (Alﬂezmz + AQ ey )
+2kZ mexmmyexhy sin (Alﬂexmy +A¢exhy)
+2kZ meymmzeyhz sin (A(//eymz +A¢eyhz)

+2KZ 5 Mgz M€,y sin (A Wezmy + D Pz )

+ 2KZ 5 Mgy My €4 N, sin (Awexmz +A¢exhz)
+2kZ meymmxeyhx sin (Al//eymx +A¢eyhx)
+2kZ mezmmyezhy sin (Awezmy +A¢emy)
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(~==r=) Summetry propertiesin the center
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(~=~=r=) Arbitrary chosen orientations
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(rmer=) TEM cell reference

1000

900 -
— Test1

8007 — Test 11

700 A
600 -
500

400 -

Power (pW)

300 A

200 -

100 A

O h I
50 55 60 65 70 75 80 85 90 95 100

Frequency (MHz)
2001 IEEE EMC International Symposium, Montréal Canada, August 13-17, 2001



8/15/2001 19

(~==r=) Balanced mode results
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(~==r=) umming the power of only 6 ports
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(~==r=) Umming the power of all 12 ports
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(~=er=) Conclusions and per spectives

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

J Excellent results in balanced mode but needs a hybrid
coupler

J Equivalent results by summing all the 12 ports
J Poor results using only 6 ports

J Further work :

J Optimization of the tapered sections

J Radiation diagram combining several ports

d Above the first resonant frequency ?
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