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Evaluation History
REV. No. DATE CHANGES Other
1 2012/12/19 | Antenna test
2 2013/3/8 | Antenna test
3 2013/4/17 | Antenna test
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Matching Circuit

C10

Cl1

L1

RF Module

Component Sample219 Sample406
L1
NA NA
C10
0Q 0Q
Cl11
NA NA
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S11 Test Setup

I.Equipment Setup
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2. Test Procedure

o R &
RF Technology Center
2013.4.18 Dongle Antenna Report ver:3



JaNE==

3. Test Result(VSWR, Smith Chart , Return 1oss)

® VSWR

Sample219 Sample233 Sample406

FEV 70 kHz top 3 GHe T 1 Stan 2 GHz TFEW 70 kHe

2403 MHz <4 2403 MHz <4 2403 MHz <4
2444 MHz <3 2444 MHz <3 2444 MHz <3
2480 MHz <2 2480 MHz <2 2480 MHz <2

Sample219+port4 Sample233+port4 Sample406+port4

3cH: EE0EE 1sat2G  IFBWFOKH: Stop 3 GHz BRI

2403 MHz <3 2403 MHz <3 2403 MHz <3

2444 MHz <3 2444 MHz <3 2444 MHz <3

2480 MHz <3 2480 MHz <3 2480 MHz <3
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Smith Chart

Sample219

Sample233

Sample406

1 San2 G
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1 Stan 2 GHz

Stop 3 GhHz [3

1 Stam 2 GHe

Stop 3 6 EEAKE"

1 Start 2 GHz
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1 Stan 2 &He

Siop 3 6Hz N A

[1 Stan 2 &He

Stop 3 Grz B KA1
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Return loss

Sample219 Sample233 Sample406

2403 MHz <-5 2403 MHz <-5 2403 MHz <-4

2444 MHz <-8 2444 MHz <-8 2444 MHz <-7

2480 MHz <-14 2480 MHz <-13 2480 MHz <-10
Sample219+port4 Sample233+port4 Sample406+portd

2403 MHz <-6 2403 MHz <-5 2403 MHz < -6

2444 MHz < -6 2444 MHz < -6 2444 MHz < -6

2480 MHz <-6 2480 MHz <-6 2480 MHz <-6
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S21 Test Setup

1. Testing Environment

TA stz

ETS-Lindgren

AMS-8500
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2. Antenna Performance

Antenna Efficiency

amgmm Somple2 19

=g Sample233

== Sampled06

Efficiency(%)

== Sample219+port4
== Sample233+portd

== Sample406+port4

2403 2444 2480
Frequency(MHz)

3. Experiment Result

Dongle 2403 2444 2480
Total Rad. Power(dBi) -4.15 -3.00 -2.38
Peak EIRP(dBi) 0.29 1.37 2.18
Sample219 —
Efficiency(%) 38.50 50.13 57.80
Average Efficiency(°6) 48.81
Total Rad. Power(dBi) -4.05 -2.96 -2.31
Peak EIRP(dBi) 0.97 1.97 2.17
Sample233 =
Efficiency(%) 39.34 50.61 58.79
Average Efficiency(°6) 49.58
Total Rad. Power(dBi) -4.08 -3.02 -2.26
Peak EIRP(dBi) 2.35 2.61 3.01
Sample406 —
Efficiency(%) 39.11 49.94 59.37
Average Efficiency(%) 49.47
Total Rad. Power(dBi) -2.32 -2.24 -2.33
Peak EIRP(dBi) 2.82 2.30 2.01
Sample219+port4 —
Efficiency(%) 58.63 59.71 58.48
Average Efficiency(%6) 58.94
Total Rad. Power(dBi) -2.46 -2.37 -2.41
Peak EIRP(dBi) 2.65 2.17 2.08
Sample233+port4 —
Efficiency(%) 56.70 57.96 57.45
Average Efficiency(%6) 57.37
Total Rad. Power(dBi) -2.51 -2.35 -2.35
Peak EIRP(dBi) 2.62 2.26 2.09
Sample406+port4 —
Efficiency(%) 56.05 58.19 58.25
Average Efficiency(%6) 57.50
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4. Antenna Pattern—3D (X-Y Cut)

2403 MHz 2444MHz 2480 MHz
Azimuth=0.0 vy 3 Azimuth=0.0 vy 3 Azimuth=0.0 vy 5
Elevation — Elevation g - Elevation = —
Roll = 0.0 E Roll = 0. £ Roll = 0. E
Sample219 R 8| |0 1 El
ample. o o Gt
p X N X o X N
& 20 = 20 & 20
-30 30 -30
Azimuth=0.0 y 5 Azimuth=0.0 5 Azimuth=0.0 y 5
Elevation - Elevation - Elevation -
Roll = 0.0 3 Roll = 0. E Roll = 0.0 £
m m m
o 10 o -10 o 10
Sample233 = 2 =
p X N X 5 X N
& 20 T =20 = 20
30 -30 30
Azimuth=0.0 y 5 Azimuth=0.0 v 3 Azimuth =0.0 vy 3
Elevation = - Elevation - Elevation -
Roll = 0.0 4 E Roll = 0.0 £ Roll = 0. £
Sampled06 g 10 g 10 g 10
ample: Gt o i
p X N X N X 2
= 20 T =20 o 20
30 30 30
Azimuth=00 y 5 Azimuth=00 y ° 5 Azimuth=00 y 5
Elevation . Elevation = 0.0, - Elevation = .
Roll = 0.0 £ Roll = 0.0 £ Roll = 0.0 £
Sample219 1D -1 (ED A ED
X X X
+port4 g & g
p o 20 T =20 & 20
-30 30 -30
Azimuth=0.0 vy 5 Azimuth=0.0 vy 5 Azimuth=0.0 vy 3
Elevation = - Elevation = 0.0, - Elevation = 0.0 -
Roll = 0.0 £ Roll =0.0 £ Roll = 0.0 £
Sample233 21 0 S 0 A ED
X X X
o o o
+port4 o % P % o % 4
-30 30 -30
Azimuth=0.0 vy 5 Azimuth=0.0 vy 5 Azimuttrl—q}.ﬂ Y 5
Elevation = — Elevation - Elevation™= 0. e
Roll = 0.0 |5 Roll = 0.0 £ Roll = 0.0 E
Sample406 21 0 AN ED S| |0
X X X
+port4 g & &
; o 20 i -20 T 20
30 -30 30
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4. Antenna Pattern—3D (X-Z Cut)

2403 MHz 2444MHz 2480 MHz
Azimuth = 0.0 3 Azimuth = 0.0 5 Azimuth = 0.0 5
Elevation — Elevation = .3 - Elevation = —
Roll = -90.)4 £ Roll = 90 g E Roll = E
S| |0 8 |0 81 |0
Sample219 z = z = z =
[ i3 [
E 20 = 20 & 20
X Y '3'0 4 S '30
Azimuth = 0.0 Azimuth = 0.0 3 Azimuth = 0.0 5
Elevation - Elevation s - Elevation = _
Roll = 90, E Roll = 90 E Roll = 90, E
g S| |0 AN EL
Sample233 7 = 7 = z 2%
14 > e
w = 20 & 20
" v 230 Y -30
Azimuth = 0.0 Azimuth = 0.0 5 Azimuth = 0.0 5
Elevation = — Elevation = .90 _ Elevation = _
Roll = -90. £ Roll = 90, £ Roll = 90 E
m m m
A T -10 il -10
Sample406 z = z = z o
14 o e
o T -20 T 20
v ¥ -30 v -30
Azimuth = 0.0 Azimuth = 0.0 5 Azimuth = 0.0 5
Elgvation - Elevation ey Elevation = -90. —
Rol: 90, £ Roll = 90.0 £ Roll = -90.0 £
Sample219 o A ED < 10
z z N z
+port4 g @ & 0
= = 20 = 2
v v -30 v 30
Azimuth = 0.0 Azimuth = 0.0 5 Azimuth = 0.0 5
Elevation = — Elevation = -9 _ Elevation = -90. —
Roll = -90. E Roll = 90 E Roll = -90.0, 4% E
Sample233 < s 10 . 10
¥ z F A
+port4 g 2 » g
w w - w -20
¥ v 230 " 30
Azimuth = 0.0 Azimuth = 0.0 5 Azimuth = 0.0 2
Elevation - Elevation = — Elevation = -90.0 .
Roll = 90.0, £ Roll = -90.0, £ Roll = -90.0, E
Sample406 z 1B - ED
z z F
+port4 x & e
= = 20 = 20
v v 230 v 30
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4. Antenna Pattern—3D (Y-Z Cut)

TN 5

2403 MHz 2444MHz 2480 MHz
Azimuth =00 y 5 Azimuth=0.0 y 5 Azithith =00 vy 5
Elevation = 0.0 - Elevation 0 - Elevation = 0.0 -
Roll = -90. £ Roll = -90.4 £ Roll = 90, E
S| |0 AR S| |10
Sample219 7 = z = z o
- E 4 EJ B
30 30 30
Azimuth=0.0 y 5 Azimuth=0.0 vy 5 Azimuth =00 5
Elevation — Elevation - Elevation
Roll = .90. £ Roll = -90. £ Roll = 90. T
g A0 g A0 2 0
Sample233 7 = 7 = 7 =
o o &
[re o
: 20 = 20 o 20
30 30 30
Azimuth=0.0 y 5 Azimuth=0.0 vy 5 Azimuth=0.0 vy 5
Elevation = 0.0 — Elevation = 0.0 - Elevation = 0.0 —
Roll = -90. E Roll = -90. £ Roll = 90 £
S| S| |10 S| |0
Sample406 7 = 7 = 7 i
o 4 '3
o 20 T 20 T 20
30 30 30
Azimuth =0.0 y 5 Azimuth=0.0 v 3 Azimuth =0.0 y 3
Elevation = 0.0 - Elevation = 0, - Elevation = (, -
Roll = 90.0 £ Roll = 90.0, £ Roll = -90.0, £
Sample219 2 ED I 10 S| |0
z z &
+port4 & & g
o 20 T 20 T 20
30 20 30
Azimuth =0.0 v 5 Azimuth=0.0 vy 5 Azimuth=0.0 y 5
Elevation = — Elevation = - Elevation = —
Roll = -90. £ Roll = -90. £ Roll = 90.0, £
Sample233 @ 10 @ T o %
z i z s 7 T
o o o
+port4 x N = 2 x 2
30 20 30
Azimuth =00 y 5 Azimuth=0.0 y 5 Azimuth =00 vy 5
Elevation = 0.0 - Elevation = (0,J o Elevation = (,{ -
Roll = -90.0 E Roll = -90.0 E Roll = -90.0, E
Sample406 @ 10 g T @ o
7 i 7 i z T
+port4 g g e
o 20 i 20 o 20
30 30 30
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Conclusion

This report provides a series of experiments dongle samples.

Experimental results such as the above data.
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