Investigating
HFSS, FEKO and CST
Field Results for an Antenna



A coax-fed patch antenna with dimensions given in table below, is simulated in HFSS, CST and FEKO
softwares.
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The reflection Coefficient resulted from each of these softwares is as below:
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The radiation pattern results (at the corresponding resonant frequency) is as follows:
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Radiation Pattern in phi = 4.
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As one can see, the reflection coefficient and the (far field) radiation pattern results obtained from these
three softwares are almost convergent
Above the antenna, two v-,scm long lines perpendicular to each other (parallel to x and y axes), with scm

distance from the top face of the antenna (in near field region) are defined. The electric field is investigated
on these two lines:
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Magnitude of the x-component of the electric field on the line parallel to y axis

Smooth(Mag(Ex)) on Y axis HFSSDesignl 4
225 — Curve Info
E —— mag(Ex_Smooth)
| Setupl_1: LastAdaptive
2.00 — Freq="0.773GHz' Phase='0deg’'
175 o
150 —
= il
s
2125 —
o ]
$1.00
£
075 —
050 —
0.25 —
000 4—i———r—-H —
0.00 50.00 100.00 150.00 200.00 250.00 300.00
Distance [mm)]
1-HFSS
Magnitude of Field Along Curve: curve2 [Magnitude]
1.4

£ ; ; ; B e-field (=774) [1], x | |
= | | I ' T '
e

£

o

C

1l

B

w

=

[l

=

U

o

[8)

Q

L

0 5 10 15 20 25 30.6
Length / cm
1.CST
Near field

35

30

NearField2
2 /

-
. //

. / \
.

-200 -150 -100 -50 0 50 100 150 200

Y position [mm]

E-Field [mV/m]

10

E-Field Magnitude [mV/m] (Frequency = 774 MHz; X position = 0 m; Z position = 60 mm) - C

I1FEKO



Phase of the x-component of the electric field on the line parallel to y axis

Smooth(Phase(Ex)) on Y axis HFSSDesignl 4
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Magnitude of the y-component of the electric field on the line parallel to y axis
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Phase of the y-component of the electric field on the line parallel to y axis
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Magnitude of the z-component of the electric field on the line parallel to y axis
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Phase of the z-component of the electric field on the line parallel to y axis

Smooth(Phse(Ez)) on Y axis HFSSDesignl 4
150.00 - Curve Info
1 = ang_deg(Ez_Smooth)
7 Setupl_1: LastAdaptive
100,00 — Freq='0.773GHz' Phase="0deg’
50.00 {
’:‘g: 0.00 -
57
o ]
5 -50.00 —
’; ]
] ]
-100.00 -]
-150.00 —
20000 — S S S S S S S S S S S
50.00 100.00 150.00 200.00 250.00 300.00
Distance [mm]
ro.HFSS
Phase of Field Along Curve: curve2
100 H - '
e-field (F=774) [1]
L R ;
o
3 :
-— (1 R AT
o
o
t: ' ]
100 | e b .
o~ : i
o H H H H H H
A0 geeeeeeaeeaes oo i e e oo -
-200 . i : i i :
0 5 10 15 20 25 30.6
Length / cm
r£.CST
Near field

180
150
120 /

920

60
30

Phase [deg]
o
\

-30 \
-60

-90

-120 \\
-150

-180
-200 -150 -100 -50 0 50 100 150 200

Y position [mm]

E-Field Phase [deg] (Frequency = 774 MHz; X position = 0 m; Z position = 60 mm) - 0

rv.FEKO



1

1

1

NearETotal [V_per_meteL]

Electric field strength / V/m

Magnitude of the electric field on the line parallel to x axis

Electric Field on X axis

HFSSDesignl 4

30.00 — Curve Info
. —— NearETotal !
2000 S hate
10.00 —f
00.00 é
90.00 é
80.00 —f
70.00 é
60.00 é
50.00 é
40.00 . T T T T
0.00 0.20 0.4 0.60 0.80 1.00
NormalizedDistance
rA.HFSS
a0 Magnitude of Feld Along Curve: curvel [Magnitude]
T T S ITTI-. VTSR frmmeeennneees frmeeeeanneees
70 A-mmmmmmmmm bl Rt huEh CLLEELES dresemeeeees R
BO --mmmmmmmrrrmre e R Rahi AL ELEEEL PL e RRRCEET e RREEEEET
50§+ . R — NG v
P A S— S SO LA, N R—
i — e-field (f=774) [1], abs i :
30 T T T 1 T T
0 5 10 15 20 25 30 35
Length / cm
rqa.CST
Near field
110
100
) / \
— 80
: / \
s
% 70
s / \
50 / \
40
// \\
3—%00 -150 -100 -50 0 50 100 150 200

X position [mm]

YZ E-Field [V/m] (Frequency = 774 MHz; Y position = 0 m; Z position = 60 mm) - 0

r-FEKO



Magnitude of the x-component of the electric field on the line parallel to x axis

Smooth(Mag(Ex)) on x axis HFSSDesignl 4
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Phase of the x-component of the electric field on the line parallel to x axis

Smooth(Phase(Ex)) on x axis HFSSDesignl 4
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Magnitude of the y-component of the electric field on the line parallel to x axis
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Phase of the y-component of the electric field on the line parallel to x axis

Smooth(Phase(Ey)) on x axis HFSSDesignl 4
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Magnitude of the z-component of the electric field on the line parallel to x axis
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Phase of the z-component of the electric field on the line parallel to x axis
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It is seen that:

The results of the CST software in the case of
- The phase Z component of the electric field on the line parallel to y axis
and

The results of the FEKO software in the case of

- The magnitude of X component of the electric field on the line parallel to y axis
- The phase of X component of the electric field on the line parallel to y axis
- The phase of Z component of the electric field on the line parallel to y axis
- The phase of Z component of the electric field on the line parallel to x axis

and
The results of the HFSS software in the case of

- The phase of X component of the electric field on the line parallel to y axis
- The phase of Z component of the electric field on the line parallel to y axis

are completely different from the results of the two other softwares (despite partial similarity of the field
behavior in other cases).

The question is why it is such different.



