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1.1 PRrobDUCT DESCRIPTION

An Internal Antenna for Handset.

1.2 ProbucT NUMBER

Laird Technologies Korea Part Number 712479.0001
Customer Model Name ZEPHYR
1.3 SIUNITS
Unless otherwise stated, Sl units are used.
TX Transmit Band
Rx Receive Band
PCB Printed Circuit Board
VSWR Voltage Standing Wave Ratio
dBi Antenna gain in dB (Isotropic)
CwW Continuous Wave
g Acceleration of gravity (approx. 9.8 m/s?)
RH Relative Humidity

1.4 COORDINATE SYSTEM

The coordinate system for the phone is defined as follows:
e Origin in center of gravity.
e Positive X axis is perpendicular to, and directed from, front plane.

e Positive Y axis is perpendicular to, and directed from, right side plane (as seen
from front).

e Positive Z axis is perpendicular to, and directed from, top plane.

—| K y y
a) b) C)

Figure 1-1: a) E2-plane b) E1-plane c) H-plane
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2 ELECTRICAL PROPERTIES
2.1 FREQUENCY BANDS
BAND TX RX
CDMA & GSM850 824MHz~849MHz 869MHz~894MHz
GSM900 880MHz~915MHz 925MHz~960MHz
DCS1800 1710MHz~1785MHz 1805MHz~1880MHz
USPCS & PCS1900 1850MHz~1910MHz 1930MHz~1990MHz
2.2 IMPEDANCE
Input Impedance : 50
2.3 MATCHING CIRCUIT
Antenna
1.5 pF
—

3.3nH g
15 nH

Mgy pUl}

Figure 2-1 Matching Circuit
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2.4 VSWR

Typical values of VSWR were tested with engineering samples using Network

Analyzer.

H/P Plotter

2.5 GAIN (PEAK, AVERAGE)

Typical antenna gains were tested by anechoic chamber system.

STANDARD GAIN HOBN ANT. =
DBF-520-15

VECTOR NETUORK

.
[e] [oocoo0] [0o]

POSITIONER
CONTROLLER




Confidential Page
La ird PRODUCT SPECIFICATION 7 of (12)
TE;HNOLOGIES"‘
Specification No. Description

LHP-B2-B010 ZEPHYR - Antenna Product Specification

Reference

NA

Date

March 13, 2009

Rev

1.0

Customer

Pantech Co., Ltd.

2.6 ELECTRICAL SPECIFICATION & TEST DATA

CDMA & GSM850 & GSM900 DCS1800 & USPCS & PCS1900
VSWR SPEC.
824 MHz 960 MHz 1710 MHz 1990 MHz
VSWR Folder Close |Less than 3.4 : 1| Lessthan 7.8 :1 |[Less than 6.4 : 1| Less than 3.5: 1
Folder Open |Less than 5.5: 1| Lessthan 5.2 :1 |Lessthan7.4: 1| Less than 3.2 : 1
CDMA&GSM850 GSM900 DCS1800 USPCS & PCS1900
GAIN SPEC. [824~849]869~894 | 880~915 | 925~960 | 1710~1785 | 1805~1880 | 1850~1910 | 1930~1990
MHz MHz MHz MHz MHz MHz MHz MHz
H| -43d8i | -3.8dBi | -5.2dBi | -6.6dBi | -12.4 dBi -9.3 dBi -9.4 dBi -11.7 dBi
Folder
E1| -7.1dBi | -7.4dBi | -8.3dBi | -9.1 dBi -9.2 dBi -7.0 dBi -6.7 dBi -5.8 dBi
Avg. | Close
) E2| -7.5dBi | -6.4dBi | -7.9dBi | -9.9dBi | -16.9 dBi -13.4 dBi -12.6 dBi -13.7 dBi
gain
. H| -6.7d8i | -2.5dBi | -3.1dBi | -4.6dBi | -13.3dBi -9.2 dBi ~7.4 dBi -6.8 dBi
(min) | Folder
o E1| -9.4d8Bi | -6.3dBi | -6.4dBi | -7.2 dBi -8.6 dBi -5.5 dBi -4.5 dBi -4.4 dBj
pen
E2| -9.9dBi | -5.6d8i | -6.0dBi | -7.9dBi | -14.9 dBi -10.9 dBi -9.7 dBi -10.2 dBi
(Value : More than XX dBi)

CDMA & GSM850 & GSM900 DCS1800 & USPCS & PCS1900
VSWR Test Data.
824 MHz 960 MHz 1710 MHz 1990 MHz
Folder Close 1.9 1 6.3 : 1 49 :1 2.0 :1
VSWR
Folder Open 4.0 :1 3.7 : 1 5.9 :1 1.7 1
CDMA&GSM850 GSM900 DCS1800 USPCS & PCS1900
GAIN Data. [s24~849[869~894 880~915 | 925~960 | 1710~1785 | 1805~1880 | 1850~1910 | 1930~1990
MHz MHz MHz MHz MHz MHz MHz MHz
H | -3.3 dBi -2.8 dBi -4.2 dBi -5.6 dBi -11.4 dBi -8.3 dBi -8.4 dBi -10.7 dBi
Folder
E1| -6.1 dBi -6.4 dBi -7.3 dBi -8.1 dBi -8.2 dBi -6.0 dBi -5.7 dBi -4.8 dBi
Avg. | Close
. E2| -6.5 dBi -5.4 dBi -6.9 dBi -8.9 dBi -15.9 dBi -12.4 dBi -11.6 dBi -12.7 dBi
gain
. H | -5.7 dBi -1.5 dBi -2.1 dBi -3.6 dBi -12.3 dBi -8.2 dBi -6.4 dBi -5.8 dBi
(min) [ Folder
0 E1| -8.4 dBi -5.3 dBi -5.4 dBi -6.2 dBi -7.6 dBi -4.5 dBi -3.5 dBi -3.4 dBi
pen
E2| -8.9 dBi -4.6 dBi -5.0 dBi -6.9 dBi -13.9 dBi -9.9 dBi -8.7 dBi -9.2 dBi
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- Smith Chart & Return Loss & VSWR

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis

5 Inskr State

1 Start 650 MHz IFEW 30 kHz

Trl 511 smith (R+3*) Scale 1.0000 [F1] Trz 511 Log Mag 10.00dE¢ Ref 0.000d8 [F1]
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Folder Close
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20.00
10.00
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0.000 K pi 7] - |
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T Traces
E -4i0.00 Display
A oa - - -50.00 = Data
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-Radiation Pattern (Folder Close)

-45.00
Theta

Layer | Man walue Positon | Minval. | Fosiion | Beam. | Average Standar . | Marker1pos | Marker tual. | Marker2pos | Marker2val. |
324{Hz) 188 60,00 deg TS 143 -330 41 - -
843[MHz) -0 0571deg  -381 37 21 am
263(MHz) 027 Aildiden BT A faEzd. 229 )
B90[MHz) 070 MBSTde 637 74294, 1774, 255 337
#34{1Hz) R M5.T1deg m TRidey  f342d. 286 368
A15(MHz] 27 MTMdes 683 425, M0G0 421 510
S25{0Hz) 238 A328deq 49 LT - 437 527
FB0[MIHz) 473 A000deg 628 LTATEE 563 681
FO[MHZ] -610 E2BEdeq 2378 342deg 4z 1225
T7a5(1Hz) 523 E28Eden 2682 42884, -a57 1040
1B05{1Hz) 411 A6571deq 2382 46724 -832 a1
1950(kHz) 338 E571deg 2236 46T 7% 813
fa0{lHz) -385 A6571den  -2LA7 5143 deg 778 858
1H10(MHz) 452 63G7den 958 Bl4ddeg 843 927
1930(1Hz) 568 6857deg 938 48594 a1 938
1330(hHz) M 160,00 deg 2312 lideg 0.7 164

-45.00
Theta

Layer Mai value Position Minval. | Posiion | Beam.. | Average | Standar. | Markeripos | Markerival. | Marker2pos | Marker 2val.. |
224[MHz] 168.57 deg B FilGdeg - B £.90 - -
49(MHz) 157,14 deg E TRdeg - 656 635

BEI[MHz] 145.71deg 2035 PN deg - -5.89 E69

380[MHz) 145.71deg 2070 MFdeg 5808d. B22 703

BI4[MHz] 142 86 deg 2161 ¥illdeq 52534 648 729

{MHz) W000deg 2631 PiMideg - a2 a8

925[MHz] 142 86 deg 2796 Fil6deg -f22 805

IB0[MH:] 17143 deg 4476 TifGdeg - £ 200

TH0[MHzZ] 15143 deg 2780 -ll42deq 113204 -B27 an4

17885[Hz) 15142 deg 2037 gesRd. TA0d. T8 s

1306(MHz2) 14367 deg 728 -31444d 602 BTE

1850[MHz) 105.71deg 1882 1Wideq - -am 579

1320(MHz) 102 86 deg 1383 N4bdeq  12231d 478 650

1910[MHz] 974 deg -20E9 859deg 122244, 451 5.25

1930(Hz) 9428 deg 2280 BB3deg  12163d. 458 531

1990(MHz) 8857 deg 4202 284deg  T18.75d. 486 560

E1-plane
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Phi
Layer Fositon | Minval.. | Fosition | Beam.. | Average | Standar... | Markeripos | Markerival.. | Markerzpos | Marker 2val.. |
BZ4[MHz) BT.18 deg 3649 180.00d.. 2026d. -E50 T30 - -
#48[MHz) &T18 deg -4343 130,00 4. #26ldeq -H0Z 677
BEI[MHz) 5436 deg -45.23 T #088d.. AN 587
0(MHz) 3436 deg 3930 PR, Tafdes 634 &1l
294[MHz) 2439 deg -35.12 17 2123 deq 543 E19
4I6(MHz) 47,18 deg 3846 180004 837EA. 680 77
925[MHz) 8440 deq -4163 35703 8519 deq 721 803
SE0(MHE) 2440 deg 4203 3T03.  8933d.  GaE a7
TH0[RHz ] E7.48 deq -53.16 340,30 T4l deq 1551 ®73
17E5(MHz) 6751 deg 960 ME53.  Tiffden 1P 158
1805(MHz) 6751 deq -3361 2zzigd Ti0Bdeq -1241 1326
1E50(MHz) 64.70 deg 2956 Z22Bd. EGETA. A 133
1530(MHz) 6466 deq 5052 2zzigd 6817 deg  -M21 1201
TH0[Hz] E188 deg -39.80 340,30 E427d..  -NE1 1233
1330(MHz) B138 deg -38.83 43124 E163deq  -NEE 1284
1330(MHz) E188 deg -38.89 163.75d.. El79deg 1272 1353

E2-plane
-Radiation Pattern (Folder Open)

-45.00
Theta

Layer az sl Positian tinval.. | Position | Beam.. | Average Standar... | Marker1pos | Markertval. | Marker2pos | Marker2val.. |
g24{1Hz) 421 .M deg 270 28 - 571 658 -
849(1Hz) 179 A5Fdeq 441 T4 - 288 374
863(1Hz) 04z Ald3den 48 0. 12185d. 154 228
890[1Hz) 040 MBSTden 504 4254, 328E4. 142 218
894(1Hz) 047 MEFdeg 533 f77Mfdeg 32545.. 123 200
915(MHz) -055 ATMdea 401 7RS4 33265. 205 236
925(11Hz) 030 AM23deg 355 LT - 232 318
360(1Hz) 237 285Tdeg 443 571 deg - 387 45
1710[MHz] 783 ESFIdeg  BS3  IZETA. 1238 13.28
7eS(MH) 728 7143 deg 151 2288 d. X 1084
1B05(MHz) 578 APl43deq 999 9146 deg 820 913
B50(MHz) 372 ATld3den 431 12 deg 640 740
1BO0(MHz] - APl43deq 34 570deg &1t 639
1910[MHz) 277 APZideg 3 E8ddeg L] 650
1930(MHz) 313 APTMdeq 71 286 dea 572 653
1990(MHal 234 16571 den 47 0iden 588 674

H-plane
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-45.00
Theta

Laer Marvaiue | Position | Minval. | Position | Beam.. | Awerage | Standar.. | Marker1pos | Markertval. | Markerzpos | Markerzval. |
S24{MHR) 447 17143 deg 63 g 844 330 i

43[Hz) 260 857 deq 775 TORIdeg B34 15

E3(MHz) 141 7.4 deg a8z Tdddeg 53 608

880[PHz) 118 1714 deg 913 T02den 526 603

F{MHz) 033 2000deg  -7H 00Td. 542 5.8

I5(1Hz) 132 2000deg 879 6352d. 549 628

925(PH) 121 -2000dey 2029 BREEd. 542 eI

SE0(PHE) 143 257deg 2679 B4Eideq 621 636

TH0(MHz) 347 1571 deq 020 09594, 763 243

EE(MHE) 5T ME deg 2830 0743d. 5 658

BOS(MHE) 013 1571 dea -30.43 W03864.. 456 524

QM) 08 MESTdey 2957 0602d.. 355 415

BIOMHZ) 113 16143 deq 2620 2304 36 370

1910(MH2) 162 T4z3dey 2784 M663d. 252 232

BOMH) 158 We2aden 2987 fTizden 298 250

BIOMH 077 T429de 3402 M9E4d. 34T 408

El1-plane

-45.00
Phi
Layet | 1tz value Fostion | Minval.. | Position | Beam. | Average Standar.. | Markerfpos | Markertval. | Marker2pos | Marker2val.. |

F24(MHz) -5 28386 deg -3 18242d. e2.24d. 836 8.20 -
243[1Hz] 213 20698 deg 4426 SE4deg 70504, 590 656

2E3(MHz) -0TE 2158 deg -36.83 19124d.  Tliadeg 481 6.3

220[1Hz] 036 2158 deg 4159 19124d..  E912deg 448 517

254{TAHz) 018 2158 deg 3823 19124d.  E92ideg 412 478

5(MHz) 059 2154 deg 4303 GEtdeg 70354, 606 577

926{TAHz) 122 2154 deg 3210 GE0deg TOMBd. B34 605

BE0(MHz) 286 29248 deg 3662 GE0deg EB452d. B4 TES

1710[MHz) 924 44.99 deq 3243 19406d..  40.26d. 1395 a4

1786(MHz) -2 4212 deg <3667 2eh2d. 734 L3 1228

1805[1IHz] -5.30 39.40 deg 3019 21936d.. 36E64. 993 n7a

1260(MHz] 472 3936 deg -26.84 000deg 35Mdeg -BT74 858

1880(1Hz] 424 39.40 deg -3389 21376d.. 3BiGdeg 854 937

1910(MHz) -3.a8 2940 deg -29.45 2E64d. 36204, 846 8.28

1930(1Hz] 424 39.40 deg 3426 19564d.. 35064, -85 a4

1390(MHz) 507 22060deg 2777 282deg  3MEdeg 926 1003 - — —
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3. SPECIFICATION DRAWING
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[ Assembly Drawing ]




