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1. Reliability Testing

Check

magnification

Test Item Procedure Requirement
1. Visual inspection | Applicable methods | follow specification
and Dimension using x5

2. Rapid Changing
of Temperature

-40°C (30minutes) to
80°C (30minutes);
24 cycles

After 2 hours recovery:

1. no visible damage

2. bandwidth tolerance
< +5%

3. Damp Heat

24 hours at 60°C;
90 ~ 95% RH

After 2 hours recovery:

1. no visible damage

2. bandwidth tolerance
< +5%

4. Endurance

24 hours at 80°C

After 2 hours recovery:

1. no visible damage

2. bandwidth tolerance
< +5%

5. Connector Pull
Strength Test

>= 1.0 Kg

Hold 2~3S:

1. no visible damage
2. bandwidth tolerance
< +5%




2. Specification

S.W.R.( Tested in PC)

<= 2.0 @ 2400~2500 MHz

Typical Antenna Gain

2.74dBi @ 2450 MHz

Impedance

Material of Radiator

50 Ohm

FPC

Cable Length

200mm

Connector Type

Operation Temperature

Mini

-40°C~+85°C

Storage Temperature

-40°C~+85°C

3. S.W.R. Testing Result

1 Active ChfTrace Z Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

Trl 522 Log Mag 10.00dB/ Ref 0.000dB [F1]
50,00

1 2.4000000 GHz -17.066 dB
Z 2.4500000 GHz -23.755 dB
40.00 o3 5 5H00000 GHz -17.94% dB

20,00
20,00
10,00

0.000

-10.00 3
-20.00
1

1 2.4000000 GHz
2 Z2.4500000
=3 2.500000

72300 147
46,282 0 5.032¢
Hz. 39.225 0 3.4337

Trz 522 smith (R+3jx) Scale 1.0000 [F1]

n

0 941,26 pH

-30.00 ]

-40.00

-50,00 'S P
PIEE 522 SWR 1.000¢ Ref 1.000 [F1]

11.00

1 2.4000000 GHz 1.3261
2 2.4500000 GHz 1.1388
10000 ©o37,5000000 GHz  1.2900

S.000
S.000
7.000
&.000
S.000
4.000
2.000

2.000

1.000 p

=
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FEhFHEFRHRARAH
2 3 4 5 6

Frequency ID 1 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Frequency (MHz) 2400 | 2410 | 2420 | 2430 | 2440 | 2450 | 2460 | 2470 | 2480 | 2490 | 2500 | 5150 | 5200 | 5250 | 5300 | 5350 | 5400 | 5450 | 5500 | 5550 | 5600 | 5650 | 5700 | 5750 | 5800 | 5850
Efficiency (dBi) -270 | -2.61| -2.77| -2.35| -2.72| -2,53| -2.74| -2.36| -3.07| -2.65| -3.13| -3.28| -3.20| -3.07| -3.50| -3.53| -3.08| -3.04| -2.89| -2.79| -3.13| -3.12| -3.18| -3.58| -3.53| -3.23
Gain (dBi) 2.11 2.16 1.90 2.38 2.17 2.53 2.39 2.74 1.90 2.28 1.89 1.82 1.62 1.70 1.58 1.71 2.20 2.44 2.64 2.62 2.13 1.90 1.54 1.06 1.00 1.35
Efficiency (%) 53.65 | 54.87 | 52.89 | 58.20 | 53.51 | 55.81 | 53.21 | 58.04 | 49.31| 54.36 | 48.62 | 46.95| 47.90 | 49.32 | 44.64 | 44.38 | 49.17 | 49.68 | 51.38 | 52.62 | 48.62 | 48.71 | 48.13 | 43.88 | 44.37 | 47.54
Directivity (dB) 482| 4.77| 4.67| 4.73| 4.88| 5.07| 5.13 510| 4.97| 4.93 5.02| 5.10| 4.82| 4.77 5.08| 5.24| 5.28| 5.47 5.54| 5.41 5.27| 5.02| 4.72| 4.63| 4.53| 4.58
Peak Gain Position (Theta) | 87.00| 87.00| 88.00| 88.00| 89.00| 89.00| 89.00| 90.00[ 90.00| 91.00| 92.00| 91.00| 93.00| 13.00| 93.00| 95.00| 95.00| 68.00| 70.00| 97.00| 98.00| 73.00| 73.00| 74.00| 75.00| 83.00
Peak Gain Position (Phi) 30.00| 30.00| 30.00| 30.00| 30.00| 30.00| 30.00| 30.00| 30.00| 30.00| 30.00 0.00 0.00 | 240.00 0.00 0.00 0.00 | 330.00 | 330.00 0.00 0.00 | 330.00 | 330.00 [ 330.00 | 330.00 | 330.00
Efficiency ThetaPol (%) 2442 | 24.69| 24.90| 27.01| 25.54| 26.41| 26.00| 28.46| 24.49| 27.34| 24.26| 20.48| 21.85| 22.86| 2091 20.70| 23.21| 23.47| 23.93| 24.83| 23.00| 23.24| 22.59| 20.15| 20.78| 20.83
Efficiency PhiPol (%) 29.22| 30.17| 27.99| 31.19| 27.97| 29.40| 27.21| 29.59| 24.82| 27.02| 24.36| 26.47| 26.05| 26.46| 23.73| 23.68| 25.96| 26.21| 27.45| 27.79| 25.62| 25.47| 25.54| 23.73| 23.59| 26.71
Upper Hem. Efficiency (%) | 33.06| 33.89| 32.76| 35.73| 32.98| 34.55| 33.27| 36.38| 30.93| 34.00| 30.30| 27.86| 29.08| 30.07| 26.86| 26.58| 29.21| 29.33| 30.26| 30.96( 28.79| 29.07| 29.05| 26.57| 26.82| 28.36
Lower Hem. Efficiency (%) | 20.59( 20.98| 20.13| 22.47| 20.53| 21.26| 19.94| 21.66| 18.38] 20.36| 18.31| 19.09( 18.82| 19.25| 17.78| 17.80| 19.96| 20.34( 21.12| 21.66| 19.83| 19.64| 19.08| 17.31| 17.55| 19.18
T90(H)EE 8.84 8.81 8.67 8.41 8.58 8.82 9.01 8.94 8.95 9.02 9.08| 15.86| 14.07| 12.24| 13.81| 12.25| 11.54 | 11.90 | 10.46 9.11 9.33 8.81 8.85 9.45 9.16 8.44
Gain 15deg (dBi)
E1(XZ)RB 5 E 21.00| 21.00| 51.00| 53.00| 25.00| 32.00 48.00 47.00/ 48.00 48.00 47.00/ 26.00 29.00 30.00 27.00 25.00 23.00| 22.00| 21.00| 20.00| 20.00| 22.00| 25.00| 58.00| 59.00  60.00
E1(XZ2)RiI/Ett 2.51 2.50 2.49 2.26 2.29 2.08 2.21 2.28 2.40 2.54 2.60 2.39 2.33 2.24 2.48 2.52 2.76 2.89 2.93 3.40 3.47 3.53 3.90 3.59 3.69 4.03
E2(YZ)BM 5 2 58.00 | 58.00| 60.00| 61.00 61.00 64.00 70.00| 82.00| 95.00| 94.00 86.00 14.00| 14.00| 54.00| 56.00 55.00 62.00 64.00| 20.00| 20.00  20.00 22.00 23.00 95.00| 96.00| 98.00
E2(YZ)Hij/Gtt 1.73 1.36 1.02 0.73 0.98 1.33 1.62 1.41 1.03 0.70 0.60 1.67 1.65 1.33 1.77 1.43 1.11 1.07 0.95 0.77 0.65 0.63 0.60 0.93 1.74 2.12
BRXI8FAHLEE(P) 6.29 6.64 5.88 6.95 6.75 7.73 8.28 7.38 9.21 8.65 8.30 | 16.32| 16.78 599 | 20.81| 17.65  22.73 4,91 5.56 | 17.43| 19.74 5.38 5.08 6.93 6.32 6.07
Tii 52 (Theta=0)#A L5 (P) 9.72 9.96 | 10.00| 10.82| 10.65 9.94 8.72 8.28 8.83| 11.28| 15.05 7.06 7.17 6.52 8.19 8.00 6.57 6.17 6.00 6.40 5.88 6.86 8.83| 10.48| 12.15| 12.75
MAEL10EZE(K)HLEE(P) 78.87 | 56.58| 68.03| 55.16| 73.55| 67.34| 56.83| 66.33| 62.51 | 46.57 | 46.56 | 56.90  57.10 6199 46.74| 57.56| 50.05| 56.98| 69.78| 55.02| 63.28| 60.89| 47.28| 50.07 | 51.18 | 57.14
Ho(XY)RMm 5 E 31.00 | 33.00| 33.00| 32.00| 31.00 30.00 29.00 29.00| 29.00| 28.00 | 28.00 98.00 101.00| 108.00 | 102.00 | 106.00 | 109.00 | 113.00 | 121.00 | 128.00 | 128.00 | 124.00 | 118.00 | 109.00 | 109.00 | 107.00
Hc(XY)RI/EEE 5.03 5.17 5.35 5.81 6.01 6.05 5.83 5.67 5.58 5.66 5.78 3.63 3.56 3.30 3.39 3.08 2.80 2.31 1.86 1.46 1.81 2.00 2.48 3.25 3.33 3.57
E i ERIEER (%) 2341 24.12| 23.01| 25.47| 23.32| 2483 23.85| 26.37| 22.11| 2455| 21.72| 1996 19.01| 18.54| 18.97| 19.61| 21.56| 22.11| 22.55| 23.93| 21.88 22.00  22.15| 20.10| 20.94| 22.38
A 1EERIERE (%) 30.24 | 30.75| 29.88| 32.73| 30.19| 30.98 | 29.36| 31.67| 27.21| 29.81| 26.90 26.99 | 28.88| 30.78| 25.67| 24.77| 27.60| 27.57| 28.83| 28.69| 26.74  26.71| 2598 23.78| 23.43| 25.16
BRI AZIREE(+/-454R1E)  2.87 2.69 3.06 3.07 4.03 4.53 4.89 5.25 5.27 5.93 7.16 2.76 3.17 5.36 6.11 6.10 7.11 4.19 4.64 7.66 7.84 5.20 5.04 6.88 5.92 4.67
BRRIBBARMEECKFEZERI  5.14 5.62 4,57 5.64 4,61 5.08 5.22 4.00 5.62 4.49 2.72 | 1294 | 12.47 2.09 8.95 8.51 7.96 2.20 2.53 6.82 6.98 1.12 0.50 0.61 1.64 3.19
T60EPhi—BERERRE(+/-¢< 0.03 0.05 0.07 0.00 0.00 0.01 0.00 0.01 0.00 0.04 0.06 0.00 0.00 0.04 0.01 0.00 0.00 0.04 0.03 0.09 0.02 0.02 0.02 0.01 0.02 0.16
T60EPhi—BREZHRIECKTE  0.02 0.01 0.01 0.01 0.08 0.00 0.06 0.08 0.01 0.04 0.00 0.05 0.01 0.02 0.05 0.01 0.00 0.04 0.02 0.01 0.03 0.00 0.03 0.01 0.05 0.03
T90E (H)Phi—EHEE3ZH/LE(4  0.00 0.02 0.03 0.05 0.01 0.02 0.00 0.02 0.09 0.01 0.22 0.01 0.20 0.22 0.28 0.07 0.02 0.00 0.03 0.28 0.40 0.12 0.21 0.11 0.01 0.09
T90E(H)Phi—EBREXMH/E(C  0.06 0.01 0.00 0.05 0.01 0.10 0.02 0.02 0.02 0.03 0.04 0.01 0.02 0.00 0.01 0.00 0.03 0.03 0.02 0.03 0.01 0.04 0.02 0.00 0.02 0.03
MMIRREEMTHAECEYE -0.09 1.89 4,13 5.72 7.90 9.73| 11.23| 11.66| 10.20 9.36 9.03| 25.36| 35.69| 53.50| 62.95| 66.68 66.89 | 67.69 | 72.85| 72.69| 6295 56.24  51.25| 46.81| 45.69| 30.37
HWE(Z+)KFEERIELREE 9.38 9.94 | 10.00| 10.77| 10.64 9.88 8.54 7.30 6.43 5.89 6.36 6.79 6.91 6.23 7.83 7.59 6.42 5.67 5.54 491 4.40 4.04 4.41 5.56 6.29 7.36
Theta85.0— & K18 &% 2.11 2.16 1.90 2.38 2.17 2.53 2.39 2.74 1.90 2.28 1.89 1.82 1.62 1.56 1.58 1.71 2.20 2.38 2.52 2.62 2.13 1.78 1.50 0.99 0.78 1.28
Theta85.0—FEE(ChE A&/ 14.24| 13.88| 13.43| 1391 14.62 1471 1430, 13.77 | 13.65 | 1391 | 14.19| 17.13| 17.85| 17.64| 16.83| 19.22| 1890| 21.66| 23.61| 21.05| 15.16  11.60 | 12.12| 12.30 | 11.74 11.87
Empty
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2400.0MHz H+V, Eff: 53.6%

2410.0MHz H+V, Eff: 54.9%

2420.0MHz H+V, Eff: 52.9%

2430.0MHz H+V, Eff: 58.2%

2440.0MHz H+V, Eff: 53.5%

2450.0MHz H+V, Eff: 55.8%

2460.0MHz H+V, Eff: 53.2%

2470.0MHz H+V, Eff: 58.0%

2480.0MHz H+V, Eff: 49.3%

2490.0MHz H+V, Eff: 54.4%
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2400.0MHz Total(E1-XZ), Max= 1.40dBi

211 on -10 0,Z 10

027 30 20 181 20 -
-1.57
-3.41
-5.26

-7.1
-8.94
-10.78
-12.63
-14.47
-16.31
-18.15
-19.99
-21.84
-23.68
-25.52

-27.36 -150 150

29.2 160 20 150 170 160

2410.0MHz Total(E1-XZ), Max= 1.26dBi
2.16 20 -10 UJI%‘11U o0
0.32
-1.52
-3.36
-5.21
-7.05
-8.89
-10.73
-12.58
-14.42
-16.26
-18.1
-19.94
-21.79
-23.63
-25.47

-27.31 -150 150

-29.15 160 20 150 170 160

2420.0MHz Total(E1-XZ), Max= 0.76dBi
1.9 on 10 0,Z_10

0.06 30 20 172 20 20
-1.78 40
-3.63
-5.47
-7.31
-9.15
-11
-12.84
-14.68
-16.52
-18.36
-20.21
-22.05
-23.89
-25.73
-27.57 150 150
-29.42 180 170 180 170

2430.0MHz Total(E1-XZ), Max= 0.94dBi

238 on -10 0,Z_10

0.54 a0 2 228~ 20 4

-1.3 40
-3.14
-4.98
6.83
-8.67
-10.51
1235
-14.19
-16.04
17,88
-19.72
2156
-23.41
2525

-27.09 -150 150

-28.93 160 120 1ap 170 160

2440.0MHz Total(E1-XZ), Max= 0.63dBi

217 g 10 0,210 o4
0.32
-1.52
-3.36
-5.2
-7.04
-8.89
-10.73
-12.57
-14.41
-16.25
-18.1
-19.94
-21.78
-23.62
-25.46

-27.31 -150 150

-29.15 160 20 150 170 160

2450.0MHz Total(E1-XZ), Max= 0.81dBi

253 og 10 0,Z 10 54

0.69 -30 _21'_5428 30
-1.15 ! 40
-2.99
-4.83
-6.68
-8.52
-10.36
-12.2
-14.05
-15.89
-17.73
-19.57
-21.41
-23.26
-25.1

-26.94 -150 150

.28.78 160 20 150 170 160

2460.0MHz Total(E1-XZ), Max= 0.76dBi

2.39 g 10 0,210 o,
0.55
-1.3
-3.14
-4.98
-6.82
-8.66
-10.51
-12.35
-14.19
-16.03
-17.87
-19.72
-21.56
-23.4
-25.24

-27.08 -150 150
-28.93 -150_1?0180 47g 160

2470.0MHz Total(E1-XZ), Max= 1.26dBi

2.74 g 10 0,210 o,
0.9
-0.94
-2.79
-4.63
-6.47
-8.31
-10.15
-12
-13.84
-15.68
-17.52
-19.36
-21.21
-23.05
-24.89

-26.73 -150 150

2857 160 120 1ap 170 160

2480.0MHz Total(E1-XZ), Max= 0.59dBi

1.9 g 10 0,2 10 o,

0.06 -30 > 1h 30
-1.78 . 40
-3.63
-5.47
-7.31
-9.15
-10.99
-12.84
-14.68
-16.52
-18.36
-20.2
-22.05
-23.89
-25.73

-27.57 -150 150

29.41 160 20 150 170 160

2490.0MHz Total(E1-XZ), Max= 0.97dBi

208 g 10 0,210 o
-‘ 0.44 -30 .77 30

G0

TO
80

a0, X
100

110

120

a0, X
100
110
120

ao, %

100
110
120

60

70
80

ao, %
100

110

120

G0

70
80
ao, %
100
110
120

2400.0MHz Total(E2-YZ), Max= 0.42dBi

20 10 9Z.10 o
-30 2 15 30
60
70
&80
ao, Y
100
110
120
130
180 170 180 170 %0
2410.0MHz Total(E2-YZ), Max= 0.45dBi
20 10 97,10 o
60
70
&80
ao, Y
100
110
120
130
160 420480 170 150
2420.0MHz Total(E2-YZ), Max= 0.35dBi
-10 0,z _10
-20 20
-30 1_?2 30
50
60
-7 70
-&0 80
-90 ao, ¥
-100 100
-110 110
120
130
-150
160 120180 170 190
2430.0MHz Total(E2-YZ), Max= 0.61dBi
20 10 0,210 o
-30 7o 30
50
60
-70 70
-0 80
-90 ao, ¥
-100 100
-110 110
120
130
-150
160 120180 170 190
2440.0MHz Total(E2-YZ), Max= 0.29dBi
20 10 0,210 o
60
70
&80
ao, ¥
100
110
120
130
-150
180 170 180 170 %0
2450.0MHz Total(E2-YZ), Max= 0.40dBi
20 10 0,710 o
-30 “qak 30
50
-60 60
-70 70
-0 &80
-90 ao, ¥
-100 100
-110 110
-120 120
130
-150 150
180 170 180 170 %0
2460.0MHz Total(E2-YZ), Max= 0.22dBi
-10 0,Z 10
-20 20
-30 2'?9 30
50
-60 60
-70 70
-0 80
-90 ao, Y
-100 100
-110 110
-120 120
130
-150 150
160 120180 170 190
2470.0MHz Total(E2-YZ), Max= 0.45dBi
-10 0,z 10
-20 20
a0 274 20
50
-60 60
-70 70
-0 80
-90 ao, ¥
-100 100
-110 110
-120 120
130
-150 150
160 120180 170 190
2480.0MHz Total(E2-YZ), Max= -0.32dBi
-10 0,z 10
-20 20
30 1.90 10
50
-60 60
-70 70
-0 &80
-90 ao, ¥
-100 100
-110 110
-120 120
-130 130
-140 140
-150 150
-160 160

-170 480 170

2490.0MHz Total(E2-YZ), Max= 0.09dBi
og 10 0,210 54

e o

30

Total(H-XY), Max= 1.81dBi, CirD=8.84
100 90, Y 80
110 181 70
120 211
120 Q

-10.19
-14.19
-18.19

160 2219 20
-26.19
170 3018 10
-34.19
180 -38.19 0. %
190 350
200 340
210 230
240 300
250 260 970 280 290
Total(H-XY), Max= 1.91dBi, CirD=8.81
490 100 90, ¥80 o,
120 o oh 60
130 50
150 30
160 20
170 10
180 0, %
190 350
200 340
210 230
240 300
250 40 o7g 280 299
Total(H-XY), Max= 1.72dBi, CirD=8.67
410 100 90.¥80 o,
120 ook 60
130 _ 50
150 30
160 20
170 10
180 D, %
180 350
200 340
210 330
240 300
250 560 570 280 290
Total(H-XY), Max= 2.28dBi, CirD=8.41
110 100 90,¥80 o,
120 g 60
130 . 50
150 30
160 20
170 10
180 D, %
180 350
200 340
210 330
240 300
250 40 570 280 290
Total(H-XY), Max= 2.12dBi, CirD=8.58
490 100 90.¥80 o,
120 sk 60
130 50
150 30
160 20
170 10
180 D, %
190 350
200 340
210 230

260 270 280

Total(H-XY), Max= 2.52dBi, CirD=8.82

100 90,¥ 80
110 5’52 70
120

130 4 50

Total(H-XY), Max= 2.39dBi, CirD=9.01

100 90, Y80
110 70
120 2.39

130 50

Total(H-XY), Max= 2.74dBi, CirD=8.94

100 90, Y80
110 70
120 274

-1.26
130 50

Total(H-XY), Max= 1.90dBi, CirD=8.95
100 90,Y 80
110 190 70
120 310
130 50

260 270 280

Total(H-XY), Max= 2.23dBi, CirD=9.02

100 90,Y80
110 R 70
120

477 60



2500.0MHz H+V, Eff: 48.6%

5150.0MHz H+V, Eff: 46.9%

5200.0MHz H+V, Eff: 47.9%

z
‘

5250.0MHz H+V, Eff: 49.3%

5300.0MHz H+V, Eff: 44.6%

z
\
:
X

5350.0MHz H+V, Eff: 44.4%

5400.0MHz H+V, Eff: 49.2%

5450.0MHz H+V, Eff: 49.7%

5500.0MHz H+V, Eff: 51.4%
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-1.41
-3.25
-5.09
-6.93
-8.77
-10.62
12.46
-14.3
-16.14
17.98
-19.83
-21.67
23.51
-25.35
-27.2

29.04 180 170 450 170 10

G0
TO

80

a0, X

100

110
120

2500.0MHz Total(E1-XZ), Max= 0.48dBi

1.89 g 10 0,Z10 o,
0.05
-1.8
-3.64
-5.48
-7.32
-9.16
-11.01
12.85
-14.69
-16.53
18.37
-20.22
-22.06
-23.9
-25.74

-1413
-27.58 -150 150

29.43 180 170 180 170 %0

5150.0MHz Total(E1-XZ), Max= 1.82dBi
1.82 20 10 97,10 o
-0.03 -30 L
-1.87 40
-3.71 -50
-5.55
-7.39
-9.24
-11.08 -&0
12.92
-14.76
-16.61 -100 100
18.45
-20.29
-22.13
23.97
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4. Antenna Radiation Pattern

Testing Equipment Specification:

Antenna Anechoic Chamber Dimension: 8 x 4 x 4 m
Quite Zone: 600mm @1 GHz

Isolation: >100dB @ 1 MHz ~ 10 GHz

Testing Equipment: Agilent 5071B

Received Antenna: 0.7 ~ 6.0 GHz for Gain Calibration
Double Ridged Horn Antenna

STD gain antenna

Turn table

Portl Port2




