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Wi-Fi Antenna -1 & Antenna -2

with Metal enclosure
simulation Result
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Metal enclosure diagram

CAD model Metal enclosure diagram

CST software model Metal enclosure diagram
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Wi-Fi Antenna diagram

CAD model Metal enclosure diagram

CST software model Antenna 1 with Metal enclosure
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Wi-Fi Antenna - 1(U18-18) Diagram
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Antenna - 1 OrCAD model diagram Antenna - 1 CST software model diagram



Antenna -1 schematic circuit
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Antenna -1 simulation with schematic values in CST

1 (U18.18)

#| 2 (C288-1)
0P 3 (C288-2)

5 (127-1)
n 107

4(C289-2)

7 (C290)

0p |

10p

CST Library Components Used for Simulation

S. No. Schematic Ref. Des Value
1 C288 10 pF
2 C289 10 pF
3 L27 1.5nH
4 C290 10 pF
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Antenna -1 simulation result with schematic values
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S-Parameters [Magnitude in dB]
-0.5

— 51,1

dB

2 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3
Frequency / GHz

With the Matching network Provided in the Schematic circuit, the min Return Loss is -1.3dB for the frequency band of 2.4 to 2.48GHz



Antenna — 1 Optimized matching Network

........ | . . . . 2 (C288_1)
|

______ |
N iJOP i 3(C288-2)

o CST Library Component Used for Simulation

S. No. Schematic Ref. Des Value
1 C288 10 pF
2 C289 6.8 pF
3 L27 1nH
4 C290 4.8 pF
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Antenna — 1 Optimized matching Network simulation result

S-Parameters [Magnitude in dB]

q I( 2.4, -28.043) '
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; ; ; ; : 2.48, -19.921
S S —— A S S ——— g ,( ), --------------------------------------------------------------------
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2 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3

Frequency / GHz

e Min Return Loss of ~17 dB is observed @ 2.4 - 2.48GHz

51,1
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Comparison table

« Component values comparison

S. No. Schematic Ref. Values as per Optimized Matching
Des Schematic Network
1 C288 10 pF 10 pF
2 C289 10 pF 6.8 pF
3 L27 1.5nH 1nH
4 C290 10 pF 4.8 pF

e Return Loss comparison

Parameter Values as per

Schematic

Min Return Loss for Freq

band 2.4 -2.48GHz r1.3 db

Optimized Matching
Network

-17dB

Antenna 1 peak gain
: 4.54 dBi
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Antenna -1 3D Radiation pattern at 2.4 GHz

Type
Approximation
Manitar
Component
Cutput
Frequency
Rad. effic.
Tot. effic.

Systermn [AC1T]:

Rad. effic.
Tot. effic.
Cir.

Farfield

enabled (kR == 1)
farfield [(f=2 4) [&C1]
Abs

Directivity

24 GHz

-1.117 dB

-12.45 dB

-1.117 dB
-1.123 dBE
9.487 dBi

Phi

RED color indicates the maximum radiation on this direction
Green color indicates the less radiation on this direction

dBi

9.49

B.3
T.11
5.93
4.74
3.56
237
1.19

-3.81
-7 .63
-11.4
-15.3
-12.1
—Z2.9
-Za.’
-30.5

V7 4



Antenna -1 3D Radiation pattern at 2.45 GHz

Type
Approxirmatiaon
Monitor
Component
Cutput
Freguency
Rad. effic.
Tot. effic.
Systern [AC1]:
Rad. effic.
Tot. effic.

Dir.

Farfield

enabled (kR == 1)
farfield (f=2.45) [AC1]
Ahs

Dlirectiwvity

245 GHz

-1.062 dB

-13.35 dB

-1.063 dB
-1.142 dB
10.04 dEi

RED color indicates the maximum radiation on this direction
Green color indicates the less radiation on this direction
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dBi

10
g8.78 I
T.53

GB.27T
S.02 1
3.76
2.51 1
1.25 -

]
—-3.75

-7 .49 A
-11.2 A
=15
—-18.7
—22.5
—Z26.2

=30




Antenna -1 3D Radiation pattern at 2.48 GHz

Twpe
Approximation
ronitor
Component
Cutput
Freguency
Rad. effic.
Tot. effic.
System [ACT]:
Rad. effic.
Tot. effic.

Dir.

dBi

ToLT A
5.74 1
4.3 A
287 1
1.4d3 A
o
-3_.57
-7 .13 H
—10.7F A
-14.3 -
Farfield -17.8
enahbled (kR == 1) 21 ._4
farfield (f=2 48] [AC1] _25
Abs _2g._§
Olirectivity
248 GHz
-1.228 dBE
-13.50 dE
-1.228 dBE
-1.272 dBE
11.47 dBEi

RED color indicates the maximum radiation on this direction
Green color indicates the less radiation on this direction

11.5
8.6l
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3D Radiation pattern at front side view at 2.45 GHz

dB1

| S P T B S '

-11.2

-18.7
| i}
Type Farfield 22.3
Approximation  enabled (kR == 1) 2 -26.2
Monitor farfield (f=2 45) [AC1] -30
Component Abs
Output Directivity
Freguency 245 GHz
Rad. effic. -1 063 dB
Tot. effic. -13.35dB
Systerm [AC1]:
Rad. effic. -1 063 dB
Tot. effic. -1.142 dB
Diir. 10.04 dBi

RED color indicates the maximum radiatton on this direction
Green color indicates the less radiation on this direction



Radiation pattern at backside view enclosure at 2.45 GHz

Green color indicates the less radiation on this direction
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Radiation pattern at side view enclosure at 2.45 GHz

RED color indicates the maximum radiation on this direction
Green color indicates the less radiation on this direction
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Antenna — 1 radiation pattern result comparison

Comparison of radiation pattern of standalone antenna and antenna when placed in the metal enclosure

=
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I-F1 Antenna - 2(U18-32) Diagram
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Antenna - 2 CST software model diagram

Antenna - 2 OrCAD model diagram



Antenna -2 schematic circuit
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Antenna -2 simulation with schematic circuit values in CST

5 (1.25-1)

0 6(L25-2)

4(C286:1)

S. No. Schematic Ref. Des Value
1 C171 10 pF
2 C286 10 pF
3 L25 1.5nH
4 C287 10 pF

T _i::
7¢C2872) || 0P
_|_| 10p S
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Ant

-0.2

enna -2 simulation result with schematic circuit values

S-Parameters [Magnitude in dB]
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With the Matching network Provided in the Schematic circuit, The min Return Loss is -0.37dB for frequency band 2.4 to 2.48GHz



Antenna - 2 Optimized matching Network

1 (U18-32)

___:::::|:::
ﬁ r 3 (c1712)
H

CST Library Component Used for Simulation

2 (C171-1)

5(125-1)

6(125-2)

4(C286-1)

N
___||___i::
e 1.

S. No. Schematic Ref. Des Value
1 Cl1l71 10 pF
2 C286 4.8 pF
3 L25 1nH
4 C287 5.2 pF
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dB

Antenna — 2 Optimized matching Network simulation result

-10 A

-15 +

-20

-25 A

-30

S-Parameters [Magnitude in dB]

A S — . B S N Nl T " S—

Q (245,-18.527)
Q (2.48,-10.289)

-------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------

2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3

Frequency / GHz

e Min Return Loss of ~10.2 dB is observed @ 2.4 - 2.48GHz
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Comparison table

« Component values comparison

Schematic Ref. Des

Values as per
Schematic circuit

Optimized Matching Network

1 c171 10 pF 10 pF
2 C286 10 pF 4.8 pF
3 L25 1.5 nH 1 nH
4 C287 10 pF 5.2 pF

e Return Loss comparison

Parameter

Min Return Loss value for the
Frequency band 2.4 -2.48GHz

Values as per Schematic

circuit

-0.3dB

Optimized Matching
Network

-10.2dB
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Antenna -2 3D Radiation pattern at 2.4 GHz

Type
Approximation
Maonitor
Component
Dutput
Freguency
Rad. effic.
Taot. effic.
System [ACT]:
Rad. effic.
Taot. effic.

Oir.

Farfield

enahled (kR == 1)
farfield (f=2 .47 [AC1]
Ahs

Directivity

24 GHz

-1.784 dB

-17.10 dBE

-1.784 dB
-2.224 dB
11.22 dEi

RED color indicates the maximum radiation on this direction
Green color indicates the less radiation on this direction

dBi
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Antenna -2 3D Radiation pattern at 2.45 GHz

Type
Approximation
hdonitar
Component
Cutput
Freguency
Had. effic.
Tot. effic.
Systerm [ACT]:
Had. effic.
Tot. effic.

Diir.

Farfield

enabled (kK == 1)
farfield (f=2.45) [AC1]
Abs

Directivity

245 GH=z

-1.645 dBE

-15.27 dB

-1.645 dB
-1.706 dB
10.30 dEi

RED color indicates the maximum radiation on this direction
Green color indicates the less radiation on this direction

dBi
10.3
9.01
T3
.44
5.15
3.8B6
Z2.58
1.29

-3.71
—-7.4Z2
-11.1
-14.8
-18.86
—-22 .3

—Z29 .7
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Antenna -2 3D Radiation pattern at 2.48 GHz

Type
Approximation
kdonitor
Zomponent
Cutput
Freguency
Had. effic.
Tot. effic.
System [AC1T]:
Fad. effic.
Tot. effic.

DOir.

Farfield

enabled (kR == 1)
farfield (f=2 48) [AC1]
Abs

Directiwvity

248 GHz

-1.092 dB

-14 .41 dB

-1.592 dB
-2.018 dB
11.01 dBi

RED color indicates the maximum radiation on this direction
Green color indicates the less radiation on this direction
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dBi
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Antenna-2 3D Radiation pattern at front side view at 2.45 GHz

Type
Approximatiaon
Monitar
Component
Dutput
Freguency
Rad. effic.
Tot. effic.
Swstemn [AC1T]
Fad. effic.
Tot. effic.

Oir.

Farfield

enahled (kR == 1)
farfield (f=2.48) [AC1]
Abs

Directivity

248 GHz

-1.5682 dB

-14 41 dB

-1.682 dB
-2.019 dB
11.01 dBi

I\

b4

RED color indicates the maximum radiation on this direction
Green color indicates the less radiation on this direction

[l S

-3.
-7,
-10.
-14.
-18.
-21.
-25.




Antenna -2 Radiation pattern at backside view enclosure at 2.45 GHz

Type
Approximation
Monitor
Compaonent
Cutput
Frequency
Rad. effic.
Tot. effic.
Systermn [AC1T]:
Fad. effic.
Tot. effic.

Dir.

Farfield

enabled (kR == 1)
farfield (f=2.48) [AC1]

Ahs

Clirectivity
248 GHz
-1.592 dB
-14.41 dB

-1.5692 dB
-2.018 dB
11.01 dBi

Green color indicates the less radiation on this direction
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dBi
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6.88 A

3.5 A
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n
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-7.25 1
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-18.1

-21.7 I

-25.4
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Antenna -2 Radiation pattern at side view enclosure at 2.45 GHz

' ¥
4 I

RED color indicates the maximum radiation on this direction
Green color indicates the less radiation on this direction
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Antenna — 2 radiation pattern result comparison

Comparison of radiation pattern of standalone antenna and antenna when placed in the metal enclosure
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