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GPS ELEVATION—2 OPEN OUT

TX170_ELEVATION-2_OPEN_QUT Date

6f3/04 12:07 PW

Amplitude (dB)

Mot Aligned
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tttttttttt

nnnnnnnnnnnnnnn

Freq ch Beam | Switch | Beam Feak (48] [ Beam Width [deg] | Hull Depth @8] | Awg. | i | @ain Horm.|Phase
File Name hiHz “alue [deq] “alue | A dB “alue | [deg]
tei70_el-2_open_out-CAL.nff 15675.000 M oo CHI -3 6200 | P | 10102 || .00 P 167 0.o0 | 000 |-61.52
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US—PCS ELEVATION—-2 CLOSE

IN

TX170_ELEVATION-2_CLOSE_IN

Date

Gi3004 11:55 A

Amplitude (dB)

Azimuth [deg]

matching value
1. series
2.firstshunt

3. gecond shunt

Side Lobes
IND Ampl k
1R 2324 !
2R 782 |96
IR 334

Ampl. Color  Misible Section

B amplituge
[ ] Phaze

Mot Inverted Mot Aligned
Mo Skirt Mot Normalized

Mot Rotated Phase wrapped
Ends Not Connected Log. Display

Freq ch Switch Beam Peak [dB] | Beam Width [deg] | Null Depth [dB] | Awg. | Dir. | Gain
File Name hiHz alue [d=q] Value | A dB Walue | [deg]
tx170_el-2_close_in-CALAft 1850.000 b oo CHI -1.75 -154.00 (P 18.27 .00 P -6.19 0.0 | 000 63
1x170_el-Z_close_in-CALNfT 1810.000 b oo CHY 0.45 -156.00 | P | Z0.29 3.00 P -5.451 0.0 | 000 -G53
tx170_el-2_cloge_in-CAL AT 1020.000 kb oo CHI 0.82 S156.00 | P 2042 .00 P -5.20 0.0 | 000 63
tx170_el-2_close_in-CALAft 1830.000 W oo CHY 0.97 -156.00 | P 2023 3.00 P -5.12 0.0 | 000 |-53.
w170_el-Z_close_in-CALNTT 1890.000 b oo CHI 0.21 S158.00 | P 1873 3.00 F -5.59 000 | 0.00 |66.11
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US—PCS ELEVATION—-2 CLOSE OUT

TX170_ELEVATION-2_CLOSE_OUT

6304 12:01 PW

1. series :

matching value

2.first shunt :
3. zecond shunt

m
=
—
@
~
3
=
(=R Ampl. Color Wisible Section
B amplituge
[ ] Phaze
Mot Inverted Hot Aligned
Mo Skirt Mot Hormalized
Hot Rotated Phase wrapped
Ends Not Connected Log. Drisplay
-163 80 Azimuth [deg]
Freq ch Bea Hull Depth [dB] | #wg. | Bir. | &ain [Norm.|Phase
File Name tiHz -
[t0170_el-2_close_out- CALnff tes0.000 [ 000 CHI i 418|000 | 000 5308
t170_el-2_close_out-CALntf 1610.000 M| 000 CHI P 477|000 | 000 A28
t0170_el-2_close_out-CALnff 1020000 M| 000 CHI R 411|000 | 000 5355
t0170_el-2_close_out-CALntt 1630000 M| 000 CHI P 470 | 000 5334
| |wi70_ek2_clese_ou-CALnit 1890000 M| 0.00 CHI r 430 | 0.00 5011 |
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US—PCS ELEVATION—-2 OPEN [N

TX170_ELEVATION-2_OPEN_IN

6f3/04 12:04 PW

1. series :

matching value

2.first shunt :
3. zecond shunt

m
~
—
@
=
=3
=
= Ampl. Color Wizible Section
B amplituge
[ ] Phaze
Mot Inverted Mot Aligned
Mo Skirt Mot Normalized
Mat Rotated Phase wrapped
Ends Not Connected Log. Display
Azimuth [deg]
Fieq ch Bea Mull Depth [dB] | Awg. | Dir. |@ain [Norm.|Phase
File Name hiHz -
tx170_el-2_open_in- CALnff tes0.000 W[ 000 CHI A 561 | 000 | 0.00 [53.02
tx170_el-Z_open_in-CALnff 1910000 h| 000 CH1 [ 619 | 000 | 0.00 6248
tx170_el-2_open_in-CAL nff 1020.000 kb oo CHI 3 -6.12 | 0.000 | 00D |-63.55
tx170_el-2_open_in-CAL nff 1830.000 W oo CHY P, -6.42 | D.00 | 00D -53.34
3 170_el-Z_open_in-CALnfT 1890.000 b oo CHI P, -8.76 | 0.00 5611
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US—PCS ELEVATION—-2 OPEN OUT

TX170_ELEVATION-2_OPEN_QUT

Date

6f3/04 12:07 PW

matching value
1. series
2.firstshunt

3. zecond shunt

Side Lobes
IND Ampl | Deg ||
1L 219 |70.00
2L |-2E3  |-8000
m
=
—
Q
=
3
=
(=R Ampl. Color Wisible Section
B amplituge
[ ] Phaze
Mot Inverted Hot Aligned
Mo Skirt Mot Hormalized
Hot Rotated Phase wrapped
Ends Not Connected Lag. Display
Azimuth [deg]
Freq ch Beam | Switch Beam Peak [dB] | Beam Width [deg] | Mull Depth [dB] | #wg. | Dir. |&ain [Norm.|Fhase
File Name tiHz “walue [deg] Value | A dB value | [deg] -
tx170_el-2_open_out- CALnf ] CHI 17e | 1ze00 |[F | w000 [ oo [F 656|000 | 000 |-5308
ta170_el-2_open_out-CALnff 910,000 M| 000 CHi 056 -15500 (P | 2051 | 500 | F 546|000 | 000 5188
x170_al-2_open_out- CALnif 1020.000 M| 000 CHI 087 | 18800 P | 3123 | 200 | F 640|000 | 000 5155
tx170_el-2_open_out-CALnf 1930.000 M| 000 CHi 045 | -15600 [P | 084 | 200 | F 521 000 | 000 5334
| |tx170_el2_open_ow-CALNft 1990.000 M| 000 CHI 037 | 16200 (P | 1986 | 300 | P 446 | 000 | 0.00 |56.11
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3.3 Antenna Gain

Antenna gain shall be measured in decibels relative to

reference antenna (unit : dBi)

The peak gain of the antenna as follows.

a half wavelength dipole

CELLULAR CLOSE IN > 0dBi
CELLULAR CLOSE OUT > 1dBi
CELLULAR OPEN IN > —1dBi
CELLULAR OPEN OUT > 1dBi
GPS CLOSE IN > —2dBi
GAIN (Peak) GPS CLOSE oOUT > —2dBi
GPS OPEN IN > —2dBi
GPS OPEN OUT > -3 dBI
US—-PCS CLOSE IN > 0dBi
US—-PCS CLOSE OUT > 0dBi
US—PCS OPEN IN > 0dBi
US—-PCS OPEN OUT > 0dBi
RECEVING iNgT ENNA TRANSMITTING ANTENNA
POLTIER | b
A1
D E—

SPECTRUM ANALYZER

0oom
0o

e

1

STANDARD DIPOLE

y

SIGNAL GENERATOR

]

00

TARGET ANTENNA

Figure. 2 Antenna Gain Measurement System
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AZIMUTH MEASUREMENT
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4, Mechanical Specification

4.1

Dimension (Refer to the drawing.)

GENERAL TOLERANCE MARK REVISION DATE SIGN
oRAEN A B C

~10 [£D,05[20/4 |+02
11520 [£0.07]0.15[40.25
27~30 | £0.10¥40.20 | £0.30
31~50 [£0.)5|30.25[£0.40
51~150 [ £p/20 [ £0%5 [£0.60
151~ |£0.30]+1.50]£2.00

M4.5XP0.5 o
< g
g ¢S S
_ X
R141.74 —h
““““““““““““ ,T\‘\“““““““““EAT
3.9
21 9.8 16
23.1%10 67.8°
90.9*2° 1 %05
7|GUIDE TUBE |- - 1=
MODEL | TX- - DESIGNED | CHECKED | APPROVAL | 6 |2Et STOPPER |- - 1 [MBNi3
PART NAME| ANTENNA ASS'Y | Y- LB wHIP PLASTIC |- - Light Gray
2004.06.01 2004.06.01| 3 |WHIP TUBE - - 1 |Light Gray
PART NO -
MRT-05300 SCALE | 2/1 @ 5 —1 | 2|BODY PLASTIC |- - DARK SILVER
MWW Communications TR | o meie |1 IMETAL = = 1_MBNis
UNIT | mm | “a4 | omension  [NO| PART NAME PART NO MATERIAL QTY|FINISH//COLOR| REMARKS
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4.2 Bending Test
There shall not be any visible damage and shall met electrical specification after

1,000 times bending at 90° form side to side.

30 90

Figure. 3 Bending Test

4.3 Extraction / Retraction Test
When the whip of antenna is pulled up for extraction in retracted position, the force
should be 100 ~ 350gf and when the whip of antenna is pushed down for retraction, he

release force of stopper shall be 100 ~ 350¢f.

4.4 Drop Test

The handset installed with antenna is dropped from 1.5m onto the concrete
bottom for 3 times.

There shall not be any major visible damage and the antenna shall perform

normally as defined in this specification after the test.

4.5 Pull Test

The antenna is assembled in the test equipment and pulling force with 7kgf is
applied to the antenna for 10 seconds.

No visual deterioration shall occur and the antenna shall satisfy the electrical

demands after the test.



J I I f MRW Technologies Ltd.

MRW ANTENNA SPECIFICATION | \iewnon 4114 | e o
Date ‘ Page
Retractable Antenna 004.06.03 s

4.6 Torque Test

The antenna is assembled to the test equipment. After applying the torque force
with  3kgf in clockwise direction between fitting and plastic, no visual
deterioration shall occur, the antenna shall satisfy the electrical demands after

the test.

= War FOoRCE

|

SET

Figure 4. Torque Test

4.7 Cycle Test

The antenna is fully extended / retracted ( 1 cycle ) with 10000 times and the
extraction / retraction force is measured every 2000 cycles.

The extraction/retraction force of antenna shall keeps 50 ~ 350¢f.

No visual deterioration shall occur and the antenna shall satisfy the electrical

demands after the test.
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5. Environmental Specification
5.1 Thermal Shock
The antenna shall withstand 10 repeated cycles of 120 minutes at —25°C and 120

minutes at +85°C with a maximum transition time between temperature extremes of 20 seconds.
The antenna shall satisfy the electrical specification after the test. The antenna shall have no

deterioration after the test.

Temperature Shock Test

Test Duration : 10 Cycles, Temperature : +85 - -25(C)

100

80 —

60 —

40 —

20 —

Temperature(C)
\

40 — 1Cycle
120 Min 20 Sec 120Min 20 Sec 120 Min

5.2 Temperature Cycling

The antenna is placed in the temperature chamber with —40 for 3 hours and measured after
taking out of chamber.

After that, the antenna is again placed in the temperature chamber with +70°C for 3 hours and
measured after taking out of chamber.

The antenna shall not be any visible damage and it shall meet electrical spec.
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5.3 Low Temperature Test
The antenna is placed in the temperature

after taking out of chamber.

chamber with —40°C for 48 hours and measured

The antenna shall not be any visible damage and it shall meet electrical spec.

Low Temperature Test

Curation : 48 Hours, Tenperature : -40(0)
80
60 —
40 —
=~
% _
k —
3 20 VHour 48 Hours
§ ¥
R 0
2 _ |
§ _
S o0
-40 —
-60

5.4 High Temperature Test

The antenna is placed in the temperature chamber and test it under below condition

and measured it after taking out of chamber.

The antenna shall not be any visible damage and it shall meet electrical spec.

High Temperature Test

Duration : 48 Hours,

Temperature : +85(C)

100
80 —
~
&J' 1
2
2 60 —
§ _|63Yin 48 Hours
[
g
& 40 —
20 —
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5.5 Humidity Test
The antenna is placed in the temperature chamber and test it under below condition
and measured it after taking out of chamber.

The antenna shall not be any visible damage and it shall meet electrical spec.

Temperature Change in High Humidity

Test Duration : 1 Day, 1 Cycle --> 24 Hours, Temperature : +25 - +55(C), RH : 95%

60 —
=~
s
§ 40 —
N
S,
§ |
N

20 —

3H 9H 3H 9H
1 Cycle

5.6 Vibration Test
The antenna shall withstand 2G’s RMS( 10Hz — 150Hz — 10Hz / 1cycle) with 0.5

octave/min, 12cycles in X,Y,Z direction.

No appearance or function changes shall be found after the test.

5.7 Salt Spray Test
The antenna shall be exposed for 48 hours at +35°C to a 5% Sodium Chloride fog

and have no appearance or function changes after the test.
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Appendix A. Reference of TestMethods
Test Items Reference
MRWS—-Ma Drop Test IEC 68—2—-31
MRWS—Mb Insertion/Extraction Test -
MRWS—Mc Pulling Test -
Mechanical | MRWS—Md Bending Test —
MRWS—Me Torsion Test -
MRWS —Mf Helix Breaking Test -
MRWS—Mg Endurance Test -
MRWES—Na Temperature Shock Test IEC 68—2—14
MRWES—Nb Temperature Cyclng Test IEC 68—2—-14
MRWES—-Ab Low Temperature Test IEC 68—2—1
Enviromental
MRWES—Bb Hot Temperature Test I[EC 68—2—-2
MRWES—-D Humidity Test IEC 68—2—-30
MRWES—Fc Sinusoidal Vibration Test IEC 68—2—-6

*. MRWS—M#* : MRW Mechanical Standard
*, MRWES—* : MRW Environmental Standard






