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1. Technical Items
1.1 Electrical Spec.

Electrical
Spec.

Frequency

Cellular

US-PCS

Range Tx1

Rx1

Tx2

Rx2

(MHz)
824 — 849MHz

869 - 894MHz

1850 - 1910MHz

1930 - 1990MHz

Folder
position

Folder
close

Folder
open

Folder
close

Folder
open

Folder
close

Folder
open

Folder
close

Folder
open

V.SW.R

(M0 3.5

4.0

4.0

2.0 5.0 5.5 4.5

4.5

GAIN

-3.2dBi
(E2, Peak Min) '

-3.0dBi

-4.0dBi

-1.5dBi -9.5dBi -7.5dBi | -10.0dBi

-7.7dBi

Impedance
(Nominal)

50 ohms

Polarization

VERTICAL

Radiation
Pattern

OMNI-DIRECTIONAL

Maximum
Power

2 Watts

1.2 Mechanical Spec.

Mechanical Spec.

Connector CONTACT PIN TYPE
Overall length See drawing
Operation Temperature -30C ~+807TC
Weight 09g¢g
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2. Test Equipment

The test equipments for antenna are as follows

¢ Network Analyzer (Agilent E5071A) to measure the V.S.W.R and impedance of
antenna

¢ Spectrum Analyzer to measure the receiving signal intensity

¢ Standard Horn antenna that is adjustable in the Cellular band

¢ Standard Horn antenna that is adjustable in the US-PCS band

+ Anechoic Chamber installed the cables, connectors and equipments

for measurement

¢ Dogmatic Caliper to measure the dimensions

¢ Torque Driver to measure the torque force of the helix

¢ Push/Pull gauge to measure the pulling force

¢ Climatic Chamber for environmental test
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3. Electrical Demands
3.1 V.S.W.R

The V.S.W.R characteristics must satisfy the electrical demands. The V.S.W.R of
antenna must be less than 4.0:1(824 ~ 894MHz) at Cellular, 5.5:1(1850 ~ 1990MHz)
at US-PCS band on the free space.
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3.2 Radiation Pattern

The radiation pattern must have the omni-directional characteristic in Cellular/ PCS
Band and H-PLANE.
3.3 Gain

The gain is expressed as dBi that standardizes the half-wave length dipole

antenna. The minimum Gain(E2 plane) of antenna must be bigger than —4.0dBi, in

Cellular, -10.0dBi, in US-PCS band.

Transmitting Antenna

I—— 5=

CONTROLLER
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4. Environmental Demands
4.1 Operation Temperature Test

- Test A: Place the antennas for testing in chamber. The chamber condition should
be as follows:
lhours at -20C
- Final measurements: The antenna shall be visually inspected and electrically and

also mechanically checked as required by products standard.

- Test B: Place the antennas for testing in chamber. The chamber condition should
be as follows:
lhours at 70C
- Final measurements: The antenna shall be visually inspected and electrically and

also mechanically checked as required by products standard.

4.2 Humidity Test
- Test: Place the antennas for testing in chamber. The chamber condition should be
as follows:
24hours at +55C, Relative humidity is 95%.

- Final measurements: The antenna shall be visually inspected and electrically and

also mechanically checked as required by products standard
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4.3 Temperature Cycling Test

The antenna shall withstand 10 repeated cycles of 120 minutes at -40C and 120

minutes at +85C with a maximum transition time between temperature extremes of

120 minutes.

After the test, no visual deterioration shall occur. After the test, the antenna shall

satisfy the electrical demands.

TEMP('C)
I

+85 —
+25
-40

LI.ZO Mir‘LLLZO MiI’L 120 Min‘ 120 Min‘

B 1 CYCLE |

B 10 CYCLES _

4.4 Salt spray Test

In salt fog chamber, expose test antennas to a 35C, 5% salt fog atmosphere for 48

hours. After the test, the antenna shall be continued. The antenna shall satisfy the

electrical demands.
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6. Electrical data
- V.S.\W.R
6.1 V.SW.R
P 511 SWR 1.000/ Ref 1.000 [F2 M]
11.00
1 224.0000000 MHE 2.1355
@ §94,0000000 Mz Z.7922
3 1.850000000 GHz 3.8455
10.00  |fsd—1o990000000-H— 31475
2,000
&.000
7.000
5.000
it
E.000
4,000
3.000
2.000
1.000 P—r—= = 4

1 Start 750 MHz IFRW 70 kHz

Stop 2.1 GHz RN

[Folder close]
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P 11 SWR 1.000/ Ref 1.000 [F2 M]
11.00
1 §24.0000000 MAz 2.5227
Z §94.0000000 MHz  1.1&£30
3 1.850000000 gHz <.1333
10.00 |sd—1,990000000 fHz —3.0303
2,000
&.000
7.000
. 000
il
g.000
4,000
o,
2.000
z.000
1.000 p—— = Y {
1 Star 750 MHz IFRM 70 kHz Srop 2.1 GH: R

- Matching Network

[Folder open]

ANTENNA

56pF

— 1.8nH —

0.5pF
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-> Radiation Gain
6.2 GAIN (with Matching Circuit)
0
e Freq Gavg Gpeak Gmin Dev
130" I B4 Mz MHz dBi  dBi deg dBi deg dB
// — B —=— 849 MHz 1 824 1640 -1249 240 4231 160 3032
315 // — 2 849 4572 -11.80 240 -3875 180 718
/ Ve //‘-"w_'"_“““‘w, Y 3 869 -15.00 -10.47 235 -3444 155 2397
/ s ~ . 894 MHz 4 894 1615 1120 235 2870 155 1841
SDD// / /// TR ——
/ —
/ / — ——
285 fl/ !, ——
/ [ 3
L
270 } ﬂ {I'
A T O W N
\ | :
255 \ \ A N N N
\
\\ \
240 N\ .
\ I Average Gain -15.73 dBi
NN T~
225
™~ — —
210 ™~ R ~ 150
— —
o ———— 65
180
[Cellular Band : Folder close E1-plane]
0
345/‘_'49__‘_‘_‘-“““1‘3\ Freq Gavg Gpeak Gmin Dev
e H‘“\\?\D T sRAMH: MHz dBi  dBi deg dBi deg  dB
— T —m— B49 MHz 1 824 583 -2325 270 3779 35.54
— T . 45 2 849 542 -183 265 -30.50 2867
o A—— ~. 869 MHz
= — . A 3 869 500 -153 270 -29.87 28.34
-~ '\-‘\ﬁ_ _Nh‘.‘. N 894 MHz 4 89¢ 629 -28 285 3137 2851
300// y ~ T \.H;\{-\ N\ 60 —H—
/ / Voo
[ ] = Vo Lo
L [ [ AR
70 : ! 60 ! I | 4 90
.t (N / /' Pl
|\ Ny A
\ \ \ \\ /’ / ,-"J{ / .-"J'r f
255 \ \ N - Ay

240 — A S /120
\\“*_,—;A"‘; ﬂﬁf’-‘/} / p / o Average Gain  -5.62 dBi

— -
195 ~————"" 185

180

[Cellular Band : Folder close E2-plane]
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0
345 - 15
//,—"—'49_ Mh"““x,_ Freq Gavg Gpeak Gmin Dev
330 _~ e ~._ 30 4 E24MHz MHz dBi  dBi deg dBi deg dB
v 4 g ~ —m— 849 MHz 1 824 384 -217 190 547 95 330
558 M ] 849 323 -166 190 472 95  3.07
3 869 279 -129 190 425 95 296
e 854 MHz 4 834 397 -254 190 542 9 288
- —
\ ——
J \\
\ \\ 75
Al
o N\ Vb el
: AR A
60 | ! i J 4 || | 90
\ ! | a
p— /) ;I il
VAV AE
L/
Average Gain -3.43 dBi

[Cellular Band : Folder close H-plane]
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Freq Gavg Gpeak Gmin Dev
—+— 1850 Mz MHz dBi  dBi deg dBi deg aB
—=— 1910 MHz 1 1850 1156 632 120 -3696 30 3084
1530 MiHe 2 1910 872 -390 120 3555 40 3164
3 1930 826 -3.57 120 2623 40 2266
1950 MHz 4 1990 388 -3.99 120 2489 35 2099
—
——
—
I Average Gain -9.77 dBi
— o
~. —
195 TT————"" 158
180
0
— Freq Gavg Gpeak Gmin Dev
~._ 30 —+— 1850 Mkiz MHz dBi B deg dBi deg aB
~ —m— 1910 MHz 1 1850 1384 -850 B0 3042 175 2162
\\\ “_ 45 1930 MiHe 2 1910 1161 524 65 4482 180 3858
N 3 1930 1171 617 50 3942 180 3335
e, n ™ \ 1990 MHz 4 1990 -1355 885 S0 -40.01 180  31.05
N \ N 60 ——
e N\
L —
v\
NCERY \ —_
] \ \75 L
h
ST
[A] H |
/ 90
[
[
]
/ / 105
/
/)
--.:7V s /120
// // / - Average Gain  -12.56 dBi
/s
-~ 138
- s
150

[US-PCS Band : Folder close E2-plane]
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Freq Gavg Gpeak Gmin Dev
—+— 1850 Mz MHz dBi  OBi deg dBi deg aB
= 1910 MHz 1 1850 942 575 45 2625 180 20.50
1930 NH 2 1910 586 240 145 3180 180 2939
3 1930 578 216 145 2568 180 2352
1990 MHz 4 1990 563 251 140 2321 185 2070
——
——
-

Average Gain -6.73 dBi

[US-PCS Band : Folder close H-plane]
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Freq Gavg Gpeak Gmin Dev
T E24MHz MHz  dBi dBi deg dBi deg dB
=849 MHz 1 824 1251 -8.43 245 2335 145 1482
2 849 1063 -6.44 245 1879 350 1234
865 MHz
3 869 973 487 250 -17.41 355 1254
894 MHz 4 894 937 492 250 -1816 5 1334
——
——
—_
P Average Gain  -10.25 dBi
0
Freq Gavg Gpeak Gmin Dev
—+— 24 MHz MHz dBi  dBi deg dBi deg dB
=849 MHz 1 824 585 197 275 2791 0 2594
— 2 849 520 119 280 3469 0 3350
3 869 442 017 295 3381 0 3364
894 MHz 4 894 500 -056 295 3140 0 3085
——
—
——

Average Gain -5.09 dBi

[Cellular Band : Folder open E2-plane]
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Freq Gavg Gpeak Gmin Dev

+— 824 Mz MHz dBi  dBi deg dBi deg  dB

—m— 849 MHz 1 824 332 -1.89 200 595 B85 408
ot c

859 MHz ] 849 251 -1.04 200 525 85 4N

3 869 180 -0.31 195 467 50 438

894 MHz 4 894 261 -0.96 320 577 50 481
.
e
J—

- Average Gain -2.53 dBi

[Cellular Band : Folder open H-plane]
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Freq Gavg Gpeak Gmin Dev
T+ 1850z MHz dBi  dBi deg dBi deg  dB
= 1910 MHz 1 1850 1157 639 115 3808 30 3270
1530 e 2 1910 946 340 120 2818 40 2479
3 1930 920 -3.06 120 3484 40 2178
1990 MHz 4 1990 967 392 120 3722 35 3330
——
——
—_
—— Average Gain -9.38 dBi
0
Freq Gavg Gpeak Gmin Dev
—+— 1850 MHz MHz dBi  dBi deg dBi deg aB
= 1910 MHz 1 1850 -1164 659 105 3256 170 2596
s 7 — 2 1910 956 441 100 3541 5 3100
/ 3 1930 979 491 105 3868 3376
/ B 1990 MHz 4 1990 -11.40 670 110 -33.9¢ 2724
300// / i, ——
/ i ——
VAN
/ —
235/ / L
|
270
[ |
Lo
I
255 3
\ N
\
20 N\ AN
\ AN I Average Gain  -10.50 dBi

—

TT———— 185

180

[US-PCS Band : Folder open E2-plane]




Antenna Specifications

DATA

2009-12-08

REV.| A

MODEL COACH TYPE BUILT-IN PAGE| 21/21
Freq Gavg Gpeak Gmin Dev
—+— 1850 Mz MHz dBi  dBi deg dBi deg dB
= 1910 MHz 1 1850 731 320 30 1808 270 14.89
P 2 1910 a2z 007 30 1338 345 1332
3 1930 a3z 024 30 1330 345 1366
1950 MHz 4 1990 506 -163 130 2031 345 1867
——
N
-

Hh"“—-—._______._.—-“—
"\..__“ /
210 ~ _— 150
—_— o
195 —_—— 165
180

Average Gain  -5.30 dBi

[US-PCS Band : Folder open H-plane]




