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1. Technical Items

1.1 Electrical Spec.

Electrical Spec.
Cellular/GSM850/GSM900 US-PCS/DCS1800/DCS1900

Frequency Tx RX Tx RX

Range

824~915MHz 869~960MHz 1710~1910MHz | 1805~1990MHz

Folder Position | Open | Close | Open | Close | Open | Close | Open | Close
V.S.W.R (MAX) 4.5 5.0 55 5.0 35 35 50 55
PEAK GAIN

E2-Plane -5.0 -4.5 -6.5 -6.0 0.0 -0.5 -1.5 -2.0
(Min. dBi)

PEAK GAIN

El-Plane -6.0 55 -4.0 -4.0 -1.5 -15 -15 -2.0
(Min. dBi)
Average GAIN

H-Plane -7.0 -7.0 -11.0 -8.5 -10.0 | -12.0 95 -11.5
(Min. dBi)

Impedance

(Nominal) 50 ohms

Polarization Vertical

Radiation Omni-Directional

Pattern
Maximum Power 2 Watts

1.2 Mechanical Spec.

Mechanical Spec.

Connector Contact Pin Type
Overall length See drawing
Operation Temperature -30TC ~+80T
Weight 179
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1.3 Material Spec

Part

NO Name

Material

Processing

Post

Quantity

Material
manufacturers

Processing
manufacturers

Other

1 Carrier

PC
(SC1004A-KPAL)

Injection

LG Chemistry

Polyhitech

2 Pattern

SUS301
0.15T

Press

POONGSAN

Micron Tech

10

11

12
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2. Test Equipment

The test equipments for antenna 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 Cellular/fGSM850/GSM900,
US-PCS/DCS1800/DCS1900 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

KRS-A-021(Rev.00) Karam Solution
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3. Electrical Demands

3.1V.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 5.5:1 at

Cellular/fGSM850/GSM900 band (824 ~ 960MHz) and
5.5:1at US-PCS/DCS1800/DCS1900 Band (1710 ~ 1990MHz) on the free space.

3.2 Radiation Pattern
The radiation pattern must have the Omni-directional characteristic

in CellularyGSM850/GSM900, US-PCS/DCS1800/DCS1900 band and H-plane.

KRS-A-021(Rev.00) Karam Solution
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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 —6.5dBi at Cellular/GSM850/GSM900 band
(824~960 MHz) & -2.0 dBij at US-PCS/DCS1800/DCS1900 band (1710 ~ 1990MHz).

Receving

@ Tronsmitiing Antenna

3.4 Test Method
The antenna is tested while mounted on handset with the correct matching circuit in

free space.
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.

°/ Et-plane, ¢=0°
E2-plane, ¢=90°
H-plane, 0=90°
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4. Mechanical Specifications

4.1 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
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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---=--

F
L

'
Y
&

48hrs © lhr

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. Electrical data

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

MEM SWR 1 SREFGL 1: 3.8398 869.000 000 MHz

¥ "} ||I

Del f \ CH1 Markers
f 2: 4,0305
A l 960.800 MHz
3t 2.2797
| l 1.71608 GHz
|
/ | 4: 3.7414
/ 1.99008 GHz
J
| \
t \ |/v‘..(.vn"‘j
\ [
{ / '.
| i \
\ £ |
\ f’/ \". //_
4 } /
N f /A
L/ \ P b
. l* /,.'
I i
& vl
\_J//
START 75A.AAA ARA MH> STNP 2 1AA.ARA AARA MH>
[Folder open]
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CHI MEM  SWR 1 /REF 1 1: 3.4746 869,000 000 MHz
II
/ \
Del { CH1 Markers
) \ 2t 3.3713
e { \, 960.688 MHz
]
! : 2,
P ll'l 1.3?1%9392 gsﬁz
/ { 4: 48161
i \ 1.99006 GHz
/ |
1 /

A\ 1 ’;'l 3
T ] \\ /4
\\ A | //’
-2 \
d
"\_,.—f"’/
3 START 7S5A.ARA ARR MH> STNP 2 1 AR.ARR ARG MH>

[Folder close]
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6.2 GAIN

-> Radiation pattern
[E2-plane]

Freq Gavg Gpeak Gmin Dev

B24 MHz MHz dBi  dBi deg dBi deg  dB
—=m— 849 MHz 1 824 _jsn -376 270 -3198 185 2822
869 MHz 2 843 715 -3.09 270 -3938 185 36.29
3 869 734 340 275 4080 355 37.40
880 Mz 4 830 752 -331 55 -31.81 185 2850
—%— 894 MHz 5 894 789 -3.08 55 -2834 185 2526
[ 915 333 -3200 60 2589 185 2289
s—91smHz 7 925 884 371 60 253 0 2166
—+— 925 MHz 8 960 -9.45 496 55 -29.03 0 2406

—— 960 MHz

- Average Gain -7.99 dBi

— -
195 —————" 165

180

[Folder open _ Cellular/GSM850/GSM900 band]

Freq Gavg Gpeak Gmin Dev

1T MHz dBi  dBi deg dBi deg a8

—m— 1785 MHz 1710 357 289 215 1817 330 18.87
1805 MHz 1788 412 280 215 1782 45 2071

1805 435 242 215 1690 SO 1932

1850 MHz 1850 397 215 215 2677 185 2882

1880 -447 215 210 -2380 185  26.05
1910 -5.10 186 210 -2525 60 2691
1830 548 088 210 -2183 60 2259
1880 500 077 155 1870 65 17.47

—s— 1880 MHz

—e— 1910 MHz

I

—+— 1930 MHz

—=— 1990 MHz

- Average Gain -4.46 dBi

[Folder-open _ US-PCS/DCS1800/DCS1900 band]
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Freq Gavg Gpeak Gmin Dev

B24 MHz MHz  dBi dBi deg dBi deg dB
—=— B49 MHz 1 826 719 -285 270 3404 185 31.09
R 2z 849 569 -249 270 -40.37 355 3TE7
3 869 530 -269 270 4282 355 40.13
880 MHz 4 330 682 -284 270 3502 355 3219
294 MHz 5 884 593 -324 270 -3380 190 3056
[ 915 701 -3.08 60 40.32 180 3725
—e— 15 Mk 7 925 762 -343 65 -3836 130 3187
—+— 925 MHz 8 960 384 -440 65 2398 195 19.58

—=— 960 MHz
- Average Gain -1.17 dBi

Freq Gavg Gpeak Gmin Dev

+— 1710 MHz MHz dBi  dBi deg dBi deg aB

—m— 1785 MHz 1710 381 232 230 -16.13 345 1845
S c I3
1205 MHz 1785 447 243 230 1271 335 1514
1805 470 201 230 1433 180 1634
1850 MHz

1850 439 1.64 230 -28.03 180 2767
1880 -499 1.88 225 2511 180 26.80
1910 567 111 225 2443 70 2553
1930 599 019 225 -z s 2230
1880 -537 048 170 1725 345 1774

—#— 1880 MHz

—a— 1910 MHz

R IR R

—+— 19230 MHz

—=— 1990 MHz

Average Gain -4.87 dBi

[Folder-close ~ US-PCS/DCS1800/DCS1900 band]
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[E1l-plane]

Freqg Gavg Gpeak Gmin Dev
+— 824 MHz MHz dBi  dBi deg dBi deg a8
= B8 MHz 1 824 793 -451 15 761 215 1310
s as s .
S 2 849 597 335 85 17E0 215 14328
- EE=— - N 3 889 535 234 60 1954 220 1T.20
/ ==t = S 880 MHz 4 280 510 -164 80 2107 225 1943
300 / / ; 294 MHz 5 834 §29 142 60 2505 230 2363
;S o \ [ 915 573 D59 S0 2937 240 2868
/ ; e —e—ois e 7 925 14 -101 50 2323 245 2222
/ 525 Mz [ 950 571 -244 50 2337 260 2087
5 ——960 MHz

- Average Gain -6.49 dBi

—_ -
195 T—m———" 185

180

[Folder open _ Cellular/GSM850/GSM900 band]

Freqg Gavg Gpeak Gmin Dev

10z MHz dBi  dBi deg dBi deg dB

—m— 1785 MHz 1710 654 122 180 2447 230 2568
1805 MHz 1785 722 00 145 4419 235 4429

1805 722 009 145 2809 250 2817

1850 MHz 1850 09 119 150 2418 245 3537

1880 -65.03 1.37 150 -304% 245 3188
1910 543 038 150 -2351 200 2449
1930 -6.81 0.43 150 -31.82  Z00 3725
1880 518 022 150 1881 200 1703

—s— 1880 MHz

—a— 1910 MHz

R R N

—+— 1930 MHz

—=— 1980 MHz

Average Gain -6.54 dBi

— 185

180

[Folder-open _ US-PCS/DCS1800/DCS1900 band]
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Freq Gavg Gpeak Gmin Dev

T+ E24MHz MHz dBi  dBi deg dBi deg a8
=849 MHz 1 824 745 401 85 -1639 345 1237
— 2 849 631 -308 85 -1663 210 1355
3 869 533 -255 85 -1668 210 1413
880 MHz 4 880 608 -219 65 -17.35 210 1516
e E8ANMz 5 834 508 -180 65 -1902 210 1712
& 915 557 -093 65 2480 210 2367
915NNz 7 925 596 -118 65 -3130 215 3012
—— 925 MHz 8 960 6595 -223 65 2467 225 2244

——— 960 MHz

- Average Gain -6.37 dBi

Freq Gavg Gpeak Gmin Dev

+— 1710 MHz MHz  dBi dBi deg dBi deg a8

—m— 1785 MHz 1710 738 -0.07 145 23200 255 3.8z
1205 MHz 1785 737 022 145 2171 2500 2183

1805 -737 006 145 2003 205 2008

1850 MHz 1850 s58 088 150 2173 205 2242

1880 567 0.5 150 -2623 205 2882
1910 586 0.40 150 -19.96 200 2038
1930 710 0.01 150 -1810 200 18.11
1830 5381 -0.56 150 -1414 200 13.57

—#— 1880 MHz

—a— 1910 MHz

L g

—+— 1930 MHz

——— 1990 MHz

- Average Gain -7.01 dBi

[Folder-close ~ US-PCS/DCS1800/DCS1900 band]
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[H-plane]

Freq Gavg Gpeak Gmin Dev

B2 Mz MHz dBi  dBi deg dBi deg 0B

= B4D MHz 1 824 547 363 280 854 115 491

— 2 849 428 216 285 794 110 578

3 89 251 -148 285 826 120 678

: 880 MHz 4 880 382 -1.31 280 877 115 748

300 / ] - 594 MHZ 5 894 459 -173 200 -1036 120 863
( . 8 915 523 187 300 1335 125 1149
—e— 915 Mz 7 925 £33 -270 295 -1627 120 1357
/ 525 MHz ] 90 939 522 295 -2080 100 2457

285 —=—960 MHz

- Average Gain -5.11 dBi

180

— -
195 ————" 165

180

[Folder open _ Cellular/GSM850/GSM900 band]

Freq Gavg Gpeak Gmin Dev

—+— 1710 MHz MHz dBi  dBi deg dBi deg a8

= 1785 MHz 1 1710 518 638 180 -1042 310 403

J— 2 1785 525 583 180 1226 B0 644

3 1805 506 581 235 1218 M5 637

1850 MHz 4 1850 363 260 1005 100 642

1880 MHz 5 1880 571 281 260 938 325 657

6 1910 550 257 260 876 325 615

—e— 1510 MHz 7 1930 554 -276 255 908 325 632
B

—+— 1930 MHz 1580 -358 265 -8.13 325 554
—=— 1890 MHz

Average Gain -6.54 dBi

195 T————" 165

180

[Folder-open _ US-PCS/DCS1800/DCS1900 band]
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Freq Gavg Gpeak Gmin Dev

+—B24 Wz MHz dBi  dBi deg oBi deg o8

—=m— 849 MHz 1 824 533 -392 325 -£53 200 281

265 MHz 2 849 449 -295 335 -5.76 195 281

3 869 407 244 30 541 185 297

880 MHz 4 380 382 -215 335 524 205 308

B84 MHz 5 894 388 -213 338 538 205 325

6 915 374 -1.80 340 -5.53 205 372

e P15 Mz 7 925 443 231 340 643 205 442

525 MHz 8 950 571 -390 345 -10.04 205 614
—=—960 MHz

- Average Gain -4.47 dBi

Freq Gavg Gpeak Gmin Dev

+— 1710 MHz MHz dBi  dBi deg dBi deg  dB

—=— 1785 MHz 1710 1028 -722 25 -1943 120 1221
1208 MHz 1785 <1017 863 35 2137 130 1475

1805 -g73 820 35 1882 110 1383

1850 MHz 1850 -853 537 320 1872 120 113§

1880 -318 499 30 1833 115 1134
1810 771 -4.30 25 1687 105 1257
1930 -792 4353 30 1830 105 1197
1990 -85 -5.30 35 1474 108 9.44

—#— 1880 MHz

—a&— 1910 MHz

L I

—+— 1930 MHz

—=— 1990 MHz

- Average Gain -8.78 dBi

[Folder-close _ US-PCS/DCS1800/DCS1900 band]
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