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Abstract

The use of image planes can reduce effectively the radiated emissions from a printed circuit board. This
work deals with the influence of image planes on the radiation from current trace, The configurations of
one and two layers of image planes on both sides of current trace are proposed. The radiated emissions of
those configurations have been calculated by solving a set of electric field integral equations by the method
of moments, The induced current distributions on image planes and the radiation patterns are analyzed for
different configurations of image planes. The peak radiated electric fields are also considered with the par-
ameters of the width of image planes, the distance between current trace and image planes, and the fre-

quency of signal current,
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(Fig. 2) Distortion of cument distribution curve,
J=1GHz, w=0.14, =00034:
(a) integral approximation,
(b) polynomial approximation.
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(Fig. 3] Current distributions, f = 1GHz, w=14:
(a) h=0014, (b) 2=0.0031.

[d8B]

_

(08 4) TF 2iel ofHel H4 Hoio| 2f&t
I, p=3m w=14:
(a) A O] B2 W, (b) Bt &, h=0014,
(c) & &, hy=0011, h,=0024.

{Fig. 4] Radiation pattems due to image planes
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on one side of cunent trace, p=3n, w=11:
(a) no image plane, (b) one layer, k=001,
(c) two layers, 2; =0014, ki, =0024.
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HF 2lQl of2l, ¢lef Hak HHo| 25
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i =0.0034, #,=0.0064:

(a) F4t Hoo| g1 ), (b) 8t 5,
(c) F 5

Radiation patterns due to image planes
on both sides of current trace, p =3m,
w=0.14, h=0.0034, £ =0.0034,

7 =0.0064 :

(a) no image plane, (b) one layer,

(c) two layers.
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(Fig. 6) Radiation patterns due to image planes
on both sides of current trace, p =3m,
w=12, h=0014, h=0014, h,=0.024:
(a) no image plane, (b) one layer,
(c) two layers.
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(08 7] 9o HHZ 20| Hr2 3t A0 &
25, w=0.14:
(a) £y=0.0034, (b) ~1=0014.
(Fig. 7] Peak electric fields as a function of height
between image planes, w=0.11:
(a) k1 =00034, (b) =, =001A.

34

Electric Field [dB]

s s N L L L r 7
[s] 002 004 006 008 01 012 014 016 018 0.2
Height between lmage Planes (h,/3)

(O3 8) H&h WHZt 0|8 HEE2 & HIY XA
P

(a) k1 =00034, (b) Ay=001/.
(Fig. 8] Peak electric fields as a function of height
between image planes, w=14:
(a) B =00034, (b) /1 =001..
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(a) h=0034, (b) £=0014, (¢) 2=00034.
(Fig. 9) Reduction of peak electric fields as
a function of width(w/ 1) of image
planes{one image plane below
current trace), p =300m :
(a) 2=0.031, (b) £=0.014, (c) £=0.003/.
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HAb Hodo| E(w/1)0f CHS HAIZE
#a H3HHF 2lol olzl, 9 Bt &),
P=300m: (a) h=0.031,

(b) 2=0.0124, (¢c) A=0.003/.

(Fig. 10) Reduction of peak electric fields as
a function of width(w/ 1) of image
planes(one layer of image planes on
both sides of current trace), p =300m:
(a) h=0.034, (b) h=0014,
(¢) h=0.003..
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(b) %, ==00032, k,=0.0061.

{Fig. 11) Reduction of peak electric fields as

Erge ptsae = Etree spoce (dB)

a function of width(w/ 1) of image
planes(two layers of image planes on
both sides of cumrent trace), p =300 :
(a) h} =0.0]/1, hz =(),024

(b) k1 =0.0034, k,=0.0064.
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(Fig. 12] Reduction of peak electric fields
as a function of the frequency of
signal current, w=3cm:
(a) one layer, h=3 mm,
(b) two layers, &y =3mm, h; =6mm.
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