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2. Technical Items

2.1 Electrical Spec.

Electrical Spec.
Frequency Range AMPS USPCS
(MHz) 824~894 1850~1990
Retracted 5.0 3.0
V.S.\W.R
Extended 5.0 4.0
GAIN Retracted -4(0.90) -5.5(0.23)
(in dBi) Extended -3(0.43) -2.5(0.43)
GAIN (Peak dBi) 1.62 0.57
Impedance (Nominal) 50 ohms
Polarization Vertical
Radiation Pattern OMNI-DIRECTIONAL
Maximum Power 2 Watts

2.2 Mechanical Spec.

Mechanical Spec.

Connector SCREW TYPE (M5 X P0.5)

Overall length See drawing

TX-60B Rev. IR
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Operating Temperature -20? ~+707?
Weight 4.0 g (Unit)

2.3 Packing Spec.

Packing Spec.
PRODUCT QUALITY MATERIAL
TRAY 50 EA P.S
TRAY INNER PAD 2 EA SW 2 type (B corrugated paper)
CARTON BOX 1,000 EA DW 4 type (AB corrugated paper)

3. Test Equipment

The equipment for antenna test are as follows.

" Network Analyzer 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 AMPS band.
" Standard horn antenna that is adjustable in the US PCS band.
" Anechoic Chamber installed the cables, connectors and equipment
for measurement.
" Digital Caliper to measure the dimensions.
" Torque Driver to measure the torque force of the helix.
" Push/Pull gauge to measure the pulling forces.
" Equipment to measure the retraction and extension force consistency.

" Climatic Chamber for environmental test.
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4. Electrical Demands

4.1V.SW.R
4.1 V.S.W.R

The V.S.W.R characteristics must satisfy the electrical demands. When the antenna

is extended in the AMPS band, the V.S.W.R of must be less than 5.0 : 1 in free

space. When the antenna is retracted in the AMPS band, the V.S.W.R of must be

less than 5.0:1 in free space. When the antenna is extended in US PCS band the

V.S.W.R of must be less than 4.0 : 1 in free space. When the antenna is retracted

in US PCS band the V.S.W.R of must be less than 3.0 : 1 in free space.

TX-60B Rev. IR
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4.2 Radiation Pattern

The radiation pattern must have the omni-directional characteristic in the extended

and retracted state.

4.3 Gain

The gain is expressed as dBi that standardizes the standard horn antenna. When
the antenna is extended in the AMPS band, The Gain of antenna must be greater
than —-3.0 dBi. When the antenna is retracted in the AMPS band, the Gain of
antenna must be greater than -4.0 dBi. When the antenna is extended in the US
PCS band, the Gain of antenna must be greater than —2.5 dBi.

When the antenna is retracted in the US PCS band, the Gain of antenna must be
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greater than —5.5dBi.

Receving Antenna

Transmitting Antenna

5. Mechanical Demands

5.1 Helix Deformation Test.

The antenna is assembled to the test equipment. A
4Kgf force is applied up 30 angles from the top of the
HELIX. And it's applied with four directions for each
30 angles.

After the test, no visual deterioration shall occur.

Cover and metal shall remain mechanically bonded.

TX-60B Rev. IR
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After the test, the antenna shall satisfy the electrical demands.

5.2 Torque Test

The antenna is assembled to the test equipment.

A 3Kgf.Cm force is applied to the antenna in clockwise
direction. After the test, no visual deterioration shall
occur and the part of the cover and the metal shall
remain mechanically bonded. After the test, the

antenna shall satisfy the electrical demands.

5.3 Pulling Force Test

The antenna is assembled to the test equipment.
A 4Kgf force is applied to the antenna during
30seconds. After the test, no visual deterioration shall
occur and the knob and wire shall remain mechanically
bonded. After the test, the antenna shall satisfy the

electrical demands.
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5.4 Bending Endurance

The antenna is assembled to the test equipment in

vertical extended state. The antenna is bent 90°left and /| —
|

90°right (1 cycle) with 3s cycle time. This test is /

repeated 1,000 cycles. No visual deterioration shall

occur during the test. The antenna shall satisfy the

electrical demands.

5.5 Drop Test

The antenna is assembled to the handset with 100g. The handset is dropped with
the antenna downward onto a concrete surface at 150Cm height. The number of
drop is 2times for retracted position and one time for extension position. After the
test, the original shape shall be possible to restore. The antenna shall satisfy the

electrical demands.

5.6 Retraction and Extension Force Test

The antenna shall have the extension force until 100gf to 400gf.

And retraction force until 100gf to 300gf.

This condition sets on the basis of force that the stopper is retracted or extended

from the helix.
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5.7 Retraction and Extension Force Consistency
*10,000 cycles

The antenna is assembled to the test equipment. The antenna is fully

extended/retracted 10 cycle /min (1 cycle is extension / retraction).

After the test, no visual deterioration shall occur and both retraction and extension

force will have 50 to 5509f.

The antenna will satisfy electrical demand after the test also.

5.8 Helix Tensile Load Test

Antenna

is assembled to test equipment

according to following figure.

The specified force 5Kgf is applied during 30
seconds to the helix parallel to the antenna axis.

Both electrical and mechanical performance will

not be damaged after the test.

6.Environmental Demands

6.1 Temperature Cycling Test

W

ZONE 1 ‘

ZONE 2

5Kgf

TX-60B Rev. IR
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The object of temperature shock test is to evaluate the reliability of antenna
component at fast temperature change.

» Initial measurements : The antenna shall be visually inspected and
electrically and mechanically checked as required by TX-60B products
standard.

» Test: Temperature cycle is as follows. 60 minutes at -20? ,
60 minutes at +85? .
This procedure is repented 10 times. Ending at +20? and 50% RH

Post-processing : After testing, The antenna shall be remained in standard
condition until the antenna has reached temperature stability state.

Final measurements: The antenna shall be visually inspected and electrically and
mechanically checked as required by TX-60B products standard

6.2 Low Temperature Transportation/Storage Test

The object of low temperature transportation/storage test is to conform

TX-60B Rev. IR o
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the endurance of antenna component at low temperature
in storage or transportation.

>

Initial measurements : The antenna shall be visually inspected and
electrically and mechanically checked as required by
TX-60B products standard.

Test: Temperature cycle is as follows. Start at normal conditions,
reach to -40? .(velocity:1? /min) Duration : 3hours.

post-processing : After testing, The antenna shall be remained in
standard conditions until the antenna has reached temperature stability
state.

Final measurements : The antenna shall be visually inspected and also
electrically and mechanically checked as required by TX-60B

product standard.

Low Temperature Test

Duration : 3 Hours, Temperature : -40(C)

40

3 Hours

Temperature

-60

6.3 High Temperature Transportation/Storage Test
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The object of Low Temperature Transportation/Storage Test is
to conform the endurance of antenna component at low temperature
in storage or transportation.

» Initial measurements : The antenna shall be visually inspected and
electrically and mechanically checked as required by
TX-60B products standard.

» Test: Temperature cycle is as follows. Start at normal conditions,
reachto +85? velocity.(1? /min) Duration: 3hours.

» post-processing : After testing, The antenna shall be remained in
standard conditions until the antenna reach stability.

» Final measurements : The antenna shall be visually inspected and
also electrically and mechanically checked as required by
TX60B product standard.

High Temperature Test

100

80

60

40

20

Temperature

6.4 Temperature Change in High Humidity

Duration : 3 Hours, Temperature : +85(C)

3 Hours
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Initial measurements : The antenna shall be visually inspected and
electrically and mechanically checked as required by
TX60B products standard.

Test: Temperature cycle is as follows. Start at +25? , reach +55?
within 1hours. 3hours at +55? , decrease +25? within 1hours and
3hours at +25? . Relative humidity is 95%.

Post-processing : After testing, The antenna shall remain in standard conditions
until taking stable conditions.

Final measurements : The antenna shall be visually inspected and

electrically and also mechanically checked as required by
TX-60B products standard.

Temperature Change in High Humidity

Temperature ( C )

1H 3H 1H 3H

7/.Antenna Data
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7-1 V.SWR

RETRACTED
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AMPS(RETRACTED)
E-PLANE
_ Clagsify
Beam Peak= —1.48 dBi, -95.00 deg 0 rFrequency= 0,824 {CHz)
Bearn Peak= 0445 dBi, 100,00 deq FFrequency= (0,849 {GHz
Begrm Pegk= 0480 dBi, -98.00 deg-30 RS .- 30 wFrequency= (889 {CHz
Beam Pegk= 0,77 dBi, —101.00 deg-"" .- st S aFrequency= 0,834 {CHz)
e b e 50 Aaveroges 59800894 GHE%
150 T et sk dverage= ~5.79(0.869 CHz
Ty S Haeew FAveraqe= —6.09{0.849 GHZ%
180 ¥ dwergqe= -7.82{0,824 CHz
Armplituded dBi) File= TX-50B-E-RET.pal
H-PLANE
- Classify
Beam Pegk= -267 dBi, 116,00 deg 0 rFrequency= (824 {CHz)
Begm Pegk= =235 dBi, 168,00 deq m 7Fraquency= (0,849 {GHz
Beam Pegk= -2.00 dBi, 10300 dagd 30 aFrequency= Q889 {CHz
Begm Pegk= -183 dBi, -69.00 de aFrequency= (0,894 {CHz)
i 490
b Avergqe= —2.64§0.894 CHZ%
150 "15pb Averaqe= 24740869 CHz
¥ hvergge= -2, 7000849 CHZ%
yhvergge= —3.35{0.824 GHz
dmplitudad dBi File= T¥-80B-H-RET pal
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AMPS(EXTENDED)
E-PLANE
Bearn Peak= 047 dBi, ~97.00 deq g YFrequency= 0824 {CHz)

Bearm Pegk= 1,19 dBi, =100.00 deq
Beam Peak= 1562 4B, —103.00 deq30
Bearmn Pegk= 132 dBi, =104 .00 deg-""

{

7 Frequency= (0849 (CHz
30 4Frequency= 0869 {GHz

S Frequency= 0834 {CHz)

PR

oh oo A Average= —6.15(0.894 GHE%
A5G T e e TP gk dverages ~5.75(0.869 GHz
Sy il et sY ¥ hverage= —588{0.849 CHZ%
180 rdverage= -525{0.824 CHz
ArmnliludeddBi) File= T¥-£0B-E-EXT pat
H-PLANE
. Clagsify
Bearn Peak= —0.71 4Bi, 126.00 deq 0 rFrequency= 0824 {CHz)
Beam Peak= =129 4Bi, =112.00 deq a1 ¥ 7Fraquency= 0849 (CHz
Beam Peak= —1.02 4Bi, —106.00 daf) i y R LFrequency= 0,869 (GHz
Bearn Peak= —1.20 dBi, -85.00 de “EElE aFrequency= 0834 {CHz)
90
r.‘
2 L dveraqe= —1499{0394 GHZ%
_15 £ dverage= —1.80{0.869 CHz
TS e 7 dveraqe= —1.67{0849 GHZ%
180 rdvargge= —106{0824 CHz
rnnlitudeddBi) File= T¥-£0B-H-E¥T pal
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US PCS(RETRACTED)
E-PLANE
Classif
Beam Peak= 057 dBi, ~132.00 deq ey ¥Frequency= 1850 (CHz)
Bearn Peak= 023 4Bi, -132.00 deq T fFrequency= 1910 {CHz
Begrm Peak= 013 JBi, =133.00 deq30 30 wFrequency= 1430 {CHz
Bearn Peak= —0.39 dBi, 122,00 deg-"" s Frequency= 1990 {GHz)
~G0[--E5--- a0
~120%
b dverage= -7, 45%1.990 GHZ%
150k Average= -729{1430 CHz
’/ 308 werage= ~763{1.910 GHZ%
ydverage= -8.47{1,850 CHz
drmplity el dan) File= T¥—B0B-E-RET pal
H-PLANE
Clasgsif
Bearn Peak= —163 dBi, ~81.00 deg e Frequency= 1.850 (CHz)
Bearm Peak= -2.24 4B, —100.00 dag 7Frequency= 1910 {GHz
Bearn Peak= -2.36 dB, - 14300 dai) 30 aFrequency= 1430 {CHz
Bearn Peak= —4 84 dBi, -75.00 d : aFrequency= 1,990 {GHz]
—gok
-120
: Mveroqe— 12 0?{1 490 CH]}{]
15k Average= —7.14{1430 CHz
i 7Average= -5.98(1.910 CHz
¥ dvarage= —740{1850 CHz
Armpliuded dBi) File= T¥-60B-H-RET pal
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US PCS(EXTENDED)

E-PLANE

Clasgsif
Bearn Pagk= —121 dBi, —91.00 deq GESI 4 rFrequency= 1850 {CHz)

{
Beam Pagk= —082 4B, —86.00 deq FFrequency= 1910 §GH2
{

Bearn Peak= -1.19 dBi, —92.00 deg3i0 30 wFrequency= 1930 {CHz
s Frequency= 1,990 {CGHz)

‘_,-"’f//‘.!.iveroqe= -7.13{1.990 CHz
5ok Average= -8.76(1.930 CHz
7 dvergge= —8,79{1.910 GHz
v dwerage= -8.79{1.850 CHz

raplituded dBN) Fila= T¥-80B-E-E¥Tpal
H-PLANE
Classif
Bear Peak= 043 dBi, ~143.00 deg Y ¥Frequency= 1850 (CHz)
Bearm Peak= 034 4B, -138.00 deq 7Frequency= 1910 {GHz
Begm Pagk= (.31 dBi, =154 .00 deq30 30 wFrequency= 1430 {CHz
Bearn Peak= 0.05 dBi, —1567.00 deq tFrequency= 1990 {GHz)
\ ot A hverage= —2.33&1.990 GHZ%
—150 150t dvargge= —1.70{14930 CHz
¥ dverage= —163{1910 GHz%
ydverage= -2.21{1850 CHz
armglityde dBi) File= T¥-60B-H-EXT pal
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8. Antenna draw

AQF04-03-02.0
1 2 3 4 | 5 ] &
| REVISION
[No.] CHANGE CONTENTS [ CHANGE CAUSE
; > 999 9 .
VAN
c ARh,
I »_V —— Y e e e e e e e e e e — —
M5X0.5P (#4.86~4-67)| m
] 111,3 419 {Exkonted)) 95D 410 (| M | |
116 2410 u
c i ﬂg —
95.081%
NOTE
1. 72?2?27 : 0.3
2. RETRACTED & EXTENDED FORCE
1 - TOP ?2?? : 100 ~ 400gf |
- STOPPER ??? : 100 ~ 300gf
3.?? ?? : ?? Cr PLATED (Cu:8um, Ni:4um, Cr:0.1lum ??)
4. RESIN : PA66(KN333HI-2) & CAP : KSD5201-C1720 1/2H
5. 7?22 2?2 2?2 2?27 2.
B| [ gl o & 10 N/A CARTON BOX  [wnw|? 2 2 SW2? (AB? ) N/A 1 |
S s 5= 9 N/A TRAY INNER PAD [=ms| 2 2 2 sw2? (82) N/ A IR
8 N/ A TRAY orno0g P.S N/ A IR
7 N/A STOPPER ASS"Y | 1 | KSD5101-C3604 Ni-PLATED | IR
6 N/A GUIDE TUBE 1 P.P COLOR : BLACK | IR
] 5 N/ A METAL 1 [ KSD5101-C3604 Ni-PLATED | IR
4 N/ A BOBBIN 1 | KEYFLEX(BT-1063D) COLOR : BLACK [ IR
3 N/A COIL 1 [ Ni-Co WIRE N/ A IR
2 N/ A COVER 1 KEYFLEX(BT-1063D) COLOR : BLACK IR
1 N/A TOP_ASS™Y 1 | SEE NOTE 5. | SEE NOTE 4. [ IR
SCALE 4/1 No[ ___PART No. DESCRIPTION QTY NATERIL REVARKS REV.
N — MATERIAL N/ A DRAW [ DESIGN | CHECK | APPRO_[TITLE . .
FINISH N/ A ANT® ASS™Y
TOLER Decimal | Angle PART No] N/ A
CE * M_,m DWVG No N/A
SCAE [ 271 JUNIT mm]@<JMODEL | TX-60B ._.mn.--ﬁ<_
REVISION | 1% |SHEET] | CP NAE | X608 ? A4
1 ] 2 | 3 | 4 ] S ] 6
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9. Packing specification(drawing)

up

()]
-— O
= S
Y S
- . 8
o 2o+
< TNw
o okE
LL J0 0
m
O o
© =]
X iy
k= 2
| g
L I
&) Mm
O
>

EXPRESSION OR BOTH SIDES

EXPRESSION OR BOTH FRONTS

TRAY NNER PAD
(207 /ANT* 1000pcs)

(1pcs)
TRAY NNER PAD

(1pcs)

VI

=
\ \T \ 07022
\/ AT A \/

AN %
/7 XAZATIIIIINN 7 &o
\v /AN o <
,\\ 7, X\\ \ ML AN fV/ ,/. ) ;
Vs \wy \Ax»v ////M////// /////M/ \ @,

\ )
/ \ A »Y///////// RN
\\@A\A N\ \y A x\/ //,,/m/////////////w////
AA\X X7/ \y MMM \
/ A X/ ', \M\xyx Z A
N
NG
M\A \ A \& it

7, v //// Ay
\ v /////////v////////

)7 \\
/é%<l

2\ 7 i

/, & A\\\\ Hi 7
A Ty \

/ \\ / \\\\\\\\\\\\\\\\\\\\\ \ /7
NF NI

CARTON BOX PACKING

TX-60B Rev. IR

8
-
2
g
=4
2



ANTENNA
SPECIFICATION

MODEL] TX-60B TYPE  RETRACTABLHEPAGE24/23

DATE 2003-01-23 REV. R

10.Notice of Handing Antenna( carton Box or Antenna )

1. Box Packing : Less 5 Stories.

2. Storage ( Car ton Box or Antenna ) : Normal Temperature / Normal Humidity
(20~30? /RH 45~65% )

3. Keep dry ( Carton Box or Antenna)

4. Fragile ( Carton Box or Antenna)

=
XYl

Expression of Carton Box
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