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1. Technical Items
1.1 Electrical Spec.

Electrical
Spec.
Frequency GPS Bluetooth
Range
(MHz) 1575 MHz 2400 ~ 2480 MHz
Slide position Down UP Down UP Down UP
V.SW.R 25 2.5 2.5 2.5 3.0 3.0
Peak GAIN
E2-Plane -4.5 -5.0 -7.0 -5.5 -6.0 -6.0
(dBi)
Average GAIN
H-Plane -6.0 -17.5 -9.0 -15.0 -10.0 -16.5
(dBi)
Impedance
(Nominal) 50 ohms
Polarization Vertical
Radiation Omni-Directional
Pattern
Maximum > Watts
Power
1.2 Mechanical Spec.
Mechanical Spec.
Connector Contact Pin Type
Overall length See drawing
Operation Temperature -30TC ~+80T
Weight 3.229 ¢
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1.3 Material Spec
NO | Part Name Material Processing | Post | Quantity Material Processing Other
manufacturers | manufacturers
1 Carri pC Injecti 1 LG Chemist DukS
arrier (YSC1004A-KPA1) njec on emistry u ung
2 Pattern Sgig.?.l Press 1 POONGSAN Micron Tech
Motor,Camera .
3 TAPE TESA 4972 1 TESA Wintec
SPK TESA 4972 +
4 TAPE SRP 0.4T + TESA 1 TESA Wintec
4972
5
6
7
8
9
10
11
12
13
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2. Test Equipment

The test equipments for antenna are as follows

+ Network Analyzer (Agilent 8753ES) 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 GPS & Bluetooth 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. With Built-in
Antenna mounted on a handset, the V.S.W.R of antenna must be less than 2.5:1 at

GPS band(1575 MHz) & 3.0:1 at Bluetooth band(2400 ~ 2480MHz) on the free

space.

3.2 Radiation Pattern

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

Bluetooth band and H-plane.
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3.3 Gain

The gain is expressed as dBi that standardizes the half-wave length dipole antenna.
Built-in antenna mounted on a handset condition (E2-Plane), the minimum peak
Gain of antenna must be bigger than —5.0dBi at GPS band(1575 MHz) & -7.0dBi at
Bluetooth band(2400 ~ 2480MHz).

Receving

3.4 Test Method

The antenna is tested while mounted on handset with the correct matching circuit in
free space. Radiation patterns are measured on at least 3 different frequencies:
1575 MHz, 2400MHz, 2480MHz.

The antenna is measured for 2 elevation cuts at two different azimuth positions (@ =
0, @ = 90).

The results of the test will be correlated to the customer handset and the Measurement

environment.

‘ E1-plane, ¢=0°
E2-plane, ¢=90°
H-plane, 6=90°
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4. Mechanical Specifications

4.1 Mechanical Configuration
The appearance of the antenna is in accordance with drawing.

4.2 CONTACT FORCE TEST
4.2.1 COMPRESSION TEST

Place the antenna on the compression test machine, fix the antenna, and press on
the top contact point to the height PCB contact area The force shall be within the
range of 100gf to 500gf.

4.2.2 RESTITUTION TEST

Place the antenna on the compression test machine, fix the antenna, and press on
the top contact point to the height PCB contact area. Antenna contact should have
no more than 35% of shape change after 500 cycles of the performed test. The cycle

time should keep 60times/1minute.

4.3 DROP TEST

The antenna assembled to the mobile phone provided by Pantech, should withstand
2 drops(per each slide open & close=Total 40times x 5pcs) / 3drops for bar
type(30times x 5pcs) per every each 10 sides(added below 4corner surfaces) from
1.5m heights onto a steel plate 500x500mm with thickness of 20mm. The antenna
should function mechanically after the test. Electrical characteristics should be

within the specified range.
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5. Environmental Demands
5.1 LOW TEMPERATURE SOAKING

The antenna should be placed in an environmental chamber at -40°C for 48 hours.
Soak antenna at ambient temperature at least 1 hour after the test.

After test is complete, there shall be no visual deterioration or damage.

The antenna should function mechanically. Electrical characteristics should be

within the specified range.
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Low Temperature soaking

5.2 HIGH TEMPERATURE SOAKING

The antenna should be placed in an environmental chamber at +85°C for 48 hours.
Soak antenna at ambient temperature at least 1 hour after the test.

After test is complete, there shall be no visual deterioration or damage.

The antenna should function mechanically. Electrical characteristics should be

within the specified range
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High Temperature soaking

5.3 THERMAL SHOCK TEST

Place the antenna in an environmental chamber at +25°C. Then expose antenna at
temperature T1=-40°C during 45 minutes. Then expose antenna at temperature
T2=+85°C during 45 minutes. Transfer time is 5 min.Repeat this cycle 27 times.
After test is complete, there shall be no visual deterioration or damage.

The antenna should function mechanically. Electrical characteristics should be

within the specified range

T o S o
27 Cycles ; / k k/
257 ' j / : :
— : |
40T , ! !

! . . . v
Smin 45min Snun 45mn Smun

Thermal Shock Test
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5.4 STATIC HUMIDITY TEST

Place the complete in an environmental chamber at +25° C. Then increase
temperature during 1 hour to +60° C with humidity increasing to 95% RH during
1 hours. Soak antenna with these parameters for 48 hours. After the finish initial
ambient parameters should be achieved during 1 hour.

After test is complete, there shall be no visual deterioration or damage.

The antenna should function mechanically. Electrical characteristics should be

within the specified range

60°C/95% [--m------

&
r
S, S
r
L J

48hrs + 1hr

Static Humidity Test

5.5 SALT SPRAY (CORROSION) TEST

Place complete antenna in Salt Spray Cabinet at temperature +35°C with the salt
fog of NaCl solution (5%); soak time - 48 hours.

After test is complete, there shall be no visual deterioration or damage.

The antenna should function mechanically. Electrical characteristics should be

within the specified range
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6. Mechanical Demands

6.1 Dimensions

CTQ Item Dimensions Data

dDE59.56£0.1

@[1.90=0.1

Dimension Data

Dimension (UNIT : mm)
CTQ Dimension
No 1 o Appeaarance Judgment
Spec 59.56+0.10 1.90+0.10
X1 59.57 1.89 OK OK
X2 59.58 1.87 OK OK
X3 59.55 1.92 OK OK
X4 59.54 1.96 OK OK
X5 59.53 1.94 OK OK
X6 59.57 1.88 OK OK
X7 59.55 1.96 OK OK
X8 59.58 1.94 OK OK
X9 59.55 1.95 OK OK
X10 59.52 1.92 OK OK
Max 59.58 1.96
Min 59.52 1.87
Avg 59.55 1.92
StDev 0.02 0.03
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8. Electrical data

8.1 Built-in antenna mounted on a handset V.S.W.R

24 Mar 2011 11:19:13

CH1 MEM SWR 4 REFL
MEM __ SWR 1,_ZREF 1
il f
1
*
CH1 Markers
Del 1: 1.4719
1.57588 GHz
Cor 2: 17.349

2.480088 GHz

4: 21,113
2.48000 GHz

CH2 Markers

1: 26.904
1.575688 GHz

2: 1.1893
2.48088 GHz

LY |

START 1 200.060 008 MHz STOPZ2 800.000 G600 MHz

[Slide down]

24 Mar 2011 16:07:39

MEM  SWR 1 /REF 1 3t 18,989 % 440,000 600 MHz
CHZ MEM  SWR 1 SARERSAL .. : 41,4397
i fi3 i fi3
F T 278
fl} CH1 Markers
Gl 1: 1.1209
1.57560 GHz
Baw 2: 16,708
2.40000 GHz

4: 21,819
2.480008 GHz

T
l| CH2 Markers
Cor 1: 20.643
1.57560 GHz
’,‘ 2: 1.2318
\ 2.48880 GHz

gy

START 1 200.008000 MHz STOP22 800.608 600 MHz

[Slide up]
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8.2 GAIN (with Matching Circuit)

- Matching Circuit

GPS Antenna 2.2 nH RF

BT Antenna 00 RF

1.8nH N.C
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- Radiation pattern (E1-plane)

Freq Gavg Gpeak Gmin Diev
MMz dBi dBi deg dBi deg dB
1 1575 ggs -502 240 -17.34 200 1231
Awerage Gain 6.36 dBi
[1]
Freq Gavg Gpeak Gmin Dev
*— 2400 MHz MHz  dBi dBi deg dBi deg dB
—8— 2480 MHz 1 2400 pE5 350 1165 12591 285 2.41
2630 MR 2 2440 g45 256 10 1442 130 1085
: 1 2480 g2g 33T 115 -13E2 186 1014
e
e
.

- Average Gain -6.43 dBi

[Bluetooth band - Slide down]
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Freq Gavg Gpeak Gmin Dev
4157 MHz MHz  dBi dBi deg dBi deg de
- 1 1575 5z 346 300 -1928 155 1581
—— Average Gain 6.22 dBi
[GPS band-Slide up]
Freq Gavg Gpeak Gmin Dew
T 2400 MHz MHz  dBi dBi deg dBi deg de
—=— 2080 MHZ 1 2400 72 372 35 B3 0 1619
JR— ] 2440 773 328 5 -1945 80 181
3 2480 70z 306 0 1938 85 1632
S Average Gain .M dBi
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- Radiation pattern (E2-plane)

Freq Gavg Gpeak Gmin Dev
+— 1575 MHz MHz  dBi dBi deg dBi deg dB
—- 1 1575 gp1 -348 85 -850 180 1301
S
e
o

- Average Gain -5.01 dBi

0
M5 a5
/,.-f-""—' H'"“h-—-..‘_‘“ Freq Gavg Gpeak Gmin Dev
B~ o ~.. 30 2400 MHz MHz  dBi dBi deqg dBi deg a8
/‘_‘_’H_,_,_._.g — “‘a\ E— 2480 WHz 1 2400 q145 5E5 205 328 35 B
- 2 2440 155 527 2B 3530 35 3002
Ms — \\ N\, 45 2480 MHz 58

- /-ﬂ‘”’ T ~ 3 2480 q13g 485 228 455 35 4DT

e

e

—_

.
\ \"—}\ I - / . Bverage Gain 1148 dBi
NN B - /
25 N il - Pt

-

\\- \““m-.._h L e
HO T =" 150
— -

—~ o
185 — 165

[Bluetooth band - Slide down]
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ff i) / J’ JIl'
e - ! {.’ - / 105
Ve N
-~ VAR Y
— e < S /
- r"’:: /
— - / /o
— T e N g, / /
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Average Gain -5.40 dBi
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Freq Gavg Gpeak Gmin Dev
T 1S MHz MHz  dBi dBi deg dBi deg dg
- 1 1575 gap 408 215 2434 105 2038

Freq Gavg Gpeak Gmin Dev
MHz dBi dBi deg dBi deg dB
1 2400 go7 368 23 33T6 20 3008
2 2440 5gr 425 226 3401 20 2976
3 2480 Lypas 489 225 4238 20 3TES

Average Gain -3.83 dBi

[Bluetooth band - Slide up]
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- Radiation pattern (H-plane)

Freq Gavg Gpeak Gmin Dev
MHz  dBi dBi deg dBi deg dB
1 1575 549 -188 60 1352 23 1784

Average Gain -5.10 dBi

0
M5 ap 15
/,_,_,-'-""' Hﬁ,‘_‘q_‘_ﬁh Freq Gavg Gpeak Gmin Dev
30 o 30 +— 2800 MHz MHz  dBi dBi deg dBi deg dB
/,,.rf"“a T— ™ —= 2080 MHZ 1 2400 7go 341 300 -iz45 20 A3
2 2440 gpg 381 30 -1635 175 1254
2450 MH

™~ : 3 2480 poy 448 200 -1BET 180 1420

——

e

o

- Rverage Gain 784 dBi

[Bluetooth band - Slide down]
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Freq Gavg Gpeak Gmin Dev
T 1SS Wbz MHz  dBi dBi deg dBi deg dB
- 1 1575 g3z -1458 355 -1348 120 458

J— Average Gain  -16.32 dBi
[GPS band - Slide up]
[}

_..-m—-'""_._#-“-_‘_hh"“!i—. Freq Gavg Gpeak Gmin Dev
a0 e H“x 0 T340 MHz MHz  dBi dBi deg dBi deg dB
_— _ﬁhﬁ“‘“a \\ =240 MH2 1 2400 qzgp -54B 2T 2455 135 25
~ w1 ZZunn o oEnom om

Average Gain  -13.87 dBi

[Bluetooth band - Slide up]
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