APPROVAL SHEET

Customer PANTECH

Item P8000 [MOON]
Description Inverted F Antenna
Customer p/no 53C03000337
Date 2010. 11. 01

CUSTOMER’S APPROVED

Approved

EN'GR CHKD

APPD

M7
SYSTEM

Rev No ;

Cuit. Mech. Safety

EMI

Chkd

Approval Date

Appd

Approval No.

DESC




OSnd

DONGNAM Co., Ltd.

Document No. KAT-1010-IN034P Rev. No. IR
Model Name KIN-QN5-PC1020 Date 2010.11.01
L GSM850/GSM900/GSM1800/GSM 1900
Application System Customer PANTECH
W850/W1900
Notice

DONGNAM Co., Ltd.

[R&D Center]

Address : 102-103, Bucheon-technopark, 364, Samjung-Dong, Ojung-Gu, Bucheon-city,
Kyounggi-Do, Korea

Tel : +82-32-621-1666 / Fax : +82-32-621-1670

DongNam’s Approved

Project Manager : Min Kyu KIM

Investigation Verification Approval
7 / /«/ =
4 o L
Approval No.
Approval Date

KRDO1-00A10-01A 2



OSnd

DONGNAM Co., Ltd.

m Document No. Model Name Rev. No.
KAT-1010-IN034P KIN-QN5-PC1020 IR
< CONTENTS >

1. Revision History
2. Electrical & Mechanical Specifications
3. Measurement Setup
3.1 Test Equipments
3.2 Test Equipments Setting
3.3 Calibration
4. Test Procedures
4.1 VSWR
4.2 Gain & Pattern
5. Measurement Data
5.1 VSWR
5.2 Gain & Pattern

KRDO1-00A10-01A 3



OSnd

DONGNAM Co., Ltd.

m Document No. Model Name Rev. No.
KAT-1010-IN034P KIN-QN5-PC1020 IR

1. Revision History

Rev No. | Rev Date Des. Page History Drafter Remarks
IR 2010.11.01
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2. Electrical And Mechanical Specifications

Electrical Specifications
824 MHz ~ 894 MHz / 880 MHz ~ 960 MHz
Frequency Range
1710 MHz ~ 1880 MHz / 1850 MHz ~ 1990 MHz
_ EGSM900 <6.5
Slide GSMS50 <3.0
Down DCS1800 <3.0
V.S.SW.R PCS1900 <3.0
. EGSM900 <45
Slide GSMS50 <45
Up DCS1800 <25
PCS1900 <25
. EGSM900 >-9.0 dBi
Slide GSM850 >-9.0 dBi
Down DCS1800 >-14.5 dBi
Gain(Avg.) PCS1900 >-6.5 dB¥
EGSM900 >-7.5 dBi
Slide GSM850 >-8.5 dBi
Up DCS1800 >-12.5 dBi
PCS1900 >-5.5dBi
Nominal Impedance 50 ohm
Radiation Pattern Omni — Directional
Polarization Linear
Power Handling 3 watts (max)
\. /ANT
L 0 ohm
Matching Value |
NC NC
Mechanical Specifications
Dimensions 51.59X13.48X5.4mm
Weight l.4g
Radiator STS304/0.15t
Operating Temp -20~90 C
Operating Humidity 0~95%
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3 Measurement Setup

3.1 Test Equipments

Network Analyzer HP8753E
Calibration Kit HP85033E
Adaptor SMA Type Female <» SMA male

3.2 Test Equipments Setting

Split display On
Sweep setup Number of points : 401
Test port power 0 dBm
Measure Channel 1 : S11
3.3 Calibration
Calibration Cal. Kit : 3.5mmD/E
Calibration menu — S11 1-Port
Open — Short — Load
Done

KRDO1-00A10-01A 6
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4. Test Procedures
Step 1. Connect ANT port with cable included adaptor to portl of Network analyzer.

4.1 VSWR.

Step 2. Point out markers on network analyzer display at

Step 3. Measurement Inspect VSWR
Step 1. Network analyzer0l =& CableO| €2l AIRE HZSHCH
Step 2. Network analyzer0ll S&6tLDA ot= F=I=+E displayot == marker &tCt
Step 3.8 M I} HI(VSWR)E =& ST
;
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4.2 Radiation pattern and Gain

Step 1. Calibrate chamber system for gain measurement using horn antenna. At the same time set

up software program for chamber system control.

Step 2. Change over from a horn antenna to measuring antenna on target positioner.
Step 3. Start a software program for chamber system control & measuring

gt = A0l Chamber

Step 1. Horn 2HEILIE OIZ06+0{ Chamber systemE Calibration s
system= Control otJ| <&t softwareE setupstLCh.

OHEILtZ W XISHCY.

—

I
0%
ot

Step 2. Horn CHEILIE

o

b

0
o
]

Step 3. Gainlt &2

MOTION
CONTROLLER

COMPUTER

NETWORK ANALYZER
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5. Measurement Data

Model Name KIN-QN5-PC1020

Written by Min Kyu KIM Authorized by YOUNGCHUN AHN
Instrument Network Analyzer: 8753ES (HP)
Subject Inverted F Antenna

824 MHz ~ 894 MHz / 880 MHz ~ 960 MHz

Freguiency 1710 MHz ~ 1880 MHz / 1850 MHz ~ 1990 MHz
ltems Spec ;els)t st
Erequenc 824 MHz ~ 894 MHz / 880 MHz ~ 960 MHz

quency 1710 MHz ~ 1880 MHz / 1850 MHz ~ 1990 MHz 0.K
EGSM900 <6.5 oK
Slide GSMS850 <30 0K

Down
DCS1800 <3.0 0.K
PCS1900 <3.0 0.K

V.S.W.R
EGSM900 <45 0.K
Slide GSMS850 <45 0.K
Up DCS1800 <25 0.K
PCS1900 <25 0.K
EGSM900 >.9.0 dBi 0.K
Slide GSMS850 > 9.0 dBi 0.K
Down DCS1800 >_14.5 dBi 0.K
PCS1900 > _6.5 dBi 0.K
Gain(Avg.)
EGSM900 >_7.5 dBi 0.K
Slide GSMS850 >_8.5 dBi 0.K
Up DCS1800 >_12.5 dBi 0.K
PCS1900 >_5.5 dBi 0.K
Polarization Linear Linear

KRDO1-00A10-01A 9
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5.1 SWR
Slide Down

[CHI] HEM ShR 1 AREFEE S 2.3B52 1 996.8688 BAE MH=z

CH1 Markers
i: Z.EF 26
824,808 MHz

2 5.8203
SEE.008 MHz

2 2,6199
1.71008 GHz
4: 41,4895

1.8500@ GHz

CENTER 1 S86.880 688 MHz SPAH 1 6BE.606 680 MHz

Slide Up

CHI MEM SHR 4 SEEFL o8 1.9482 1 996,880 BEE MHz

CH1 Markers
1= 2.9189
224,880 MHz

24,1921
960,880 MHz

2 19508
1.718@6 GHz
4: 1.5839
1.856888 GHz

Y
CENTER 1 S8@.008 008 MHz SPAN 1 6B0.000 00@ MHz
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5.2 Gain & Pattern

Slide Down

EGSM900
830,000000 MHz 854.000000 Mtz 2 FIZOMO0AMHZ
e g e 0 g e 208
04 a
i ) A [ B !
i 5
;. 2 L 4
i A0 * * :
4 » 4 10 44 00
0 |n = % h’ &) B
5 5 = : e % - A |:
§28,000000 MHZ $44.000000 Mz ! isn.mm_muz 4
0 4 &
104 4
5 ' | 4 4 -0
4 0 A0 L a2
4 $ B
-0 3 A2
0 0 - " 1] G
3 g
i 5 o : 5 n
! ¥ B 1% - o L] 3 o
0 =] 0 A0 0
. Average Gain Max Gain L. L
Efficiency 9 Max Position Directivity
Ver Hor Total Ver Hor Total
880.000000 MHz| 33.2% 152dBi ;. 52dBi . 48dBi | 89dBi | 1.6dBi | -1.0dBi Theta90/Pie300 3.77 dB
£94.000000 MHz| 33.2% 154 dBi ; 5.2dBi ; 4.8dBi | 10.3dBi; 1.4dBi ; 0.9dBi Theta90/Pie285 3.87 dB
896.000000 MHz| 2% 15.2dBi: 5.1 dBi A7 dBi || 10.0dBi | 1.1 dBi 0.7 dBi Theta90/Pie285 4.00 dB
912.000000 MHz| 30.0 % -16.0 dBi | -5.6 dBi 5.2dBi || 109 dBi i 1.5 dBi -1.1 dBi Theta90/Pie285 4.16 dB
928.000000 MHz| 25.8 % -16.9 dBi : 6.2 dBi 5.9dBi || 11.8dBi ¢ -2.0 dBi -1.6 dBi Theta90/Pie300 4.25 dB
944.000000 MHz| 18.0 % -189dBi : -7.8dBi | -7.5dBi | 13.5dBi: 3.7 dBi | 3.4 dBi Theta90/Pie300 4.06 dB
960.000000 MHz| 14.0 % 203 dBi ¢ 8.8dBi ¢ 8.5dBi | 15.2dBi ! 5.1 dBi | 4.8 dBi Theta90/Pie300 3.74 dB

KRDO1-00A10-01A
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GSM850

E24.000000 MHz
Peak Gas: 4,361
Ay ain: -8 3408i

§38.000000 MHI
Peak Gan 33108

Mg ain; - 2481

o Mg ain; 6 24081

852.000000 MHz
Peak Gain: 2 3748

o i P . : % ’ > 1 . ) ,',h : .
v a0 & 4 ~ |r A0 N L s Z i
B56,000000 MHz $650.000000 MHZ 2 B34.000000 MHz 2
Peak Gain: -f 51084 Pak Gaim -1,02d84 Peak Gainc 0.91d8
g ain: £ 3008 i % Ao ain: 4 73481 1. 492 4 THaBl
' ¢ 4 I
: 4 g
4 2 E
[ [
A0 = i 1
42 F i 10 . "
] 5
M % 12 10 ; 4
s 4 - 5 p 1l
[] [] § ] .
5 - - ’
L] L w0 0
. Average Gain Max Gain L L
Efficiency g Max Position Directivity
e Ver Hor Total Ver Hor Total
824.000000 MHz| 14.6 % -19.1 dBi | -8.7 dBi -8.3dBi | 11.1dBi | 4.8 dBi 4.4 dBi Theta%90/Pie300 3.98 dB
$38.000000 MHz 18.9 % 18.1dBi 7.6dBi | 7.2dBi | 96dBi | 3.7dBi | 3.3dBi Theta90/Pie300 3.94 dB
$52.000000 MHz 23.8 % 16.9dBi ;| 6.6dBi | 6.2dBi | 8.7dBi | 2.8dBi | 2.4 dBi Theta90/Pie300 3.87 dB
866.000000 MHz 29.4 % A5.7dBi i 57dBi | 53dBi | 8.3dBi | 2.0dBi | -1.5dBi Theta90/Pie300 3.81 dB
880.000000 MHz| 33.2% -15.2 dBi | -5.2 dBi -4.8 dBi || -8.9 dBi -1.6 dBi -1.0 dBi Theta30/Pie300 3.77 dB
894.000000 MHz 33.2% 154 dBi: 5.2dBi | 48dBi | 10.3dBi | 1.4dBi | 0.9 dBi Thetad0/Pie285 3.87 dB
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DCS1800
1 0
1740.000000 MHz 1744,000000 MHz 1778.000000 MHz
Peak Gain: -5 88484 Peak Gan: 425480 5 Peak Gain: -1 5548
-] l\@naln:-‘&?ﬂﬁl l.\@“sln'-ﬂzﬂil " l\@ﬂaln:-&.?!d
L8 10 i 1 &
10 8
54 5
«Afl
@ A5 8 A5 8
F4 1 ! T
e | 5 e F:::
4 xh [ .15'
" b i ]
; 1% - .15
i T <1 ; ELEN 1 3
48 w $ . T . ¥ y s e 2 i
E 5 o e “.me 5 P : M 4
] -]
5
1812.000000 MHz 1846.000000 MHZ 1880.000000 MHz y
Peak Gain: 0.56548i (] Peak Gain 1.855d8i Peak Gain. 2 96648/
.ﬂm‘sln'-]'.?!ﬂﬁl I.Vguﬂmi £ MdBi 0 ”B,’"‘ £.00dBi
x » 4 4
-} 5 15+
o 1] 4.
w0 B! 18 g Il 4
5 a0 E. $ &
.- A0
(! N [ 1 (B
1] 0
T ’ s aen
- ____: -5 L1]
A N ::: -1 N A :.. 8
et L a » SNAEE 5 pra L
2 ] 2 EE N =
. " . “10 iyl = ! 2
h w 0 N ° -1‘0- 0 T » i N A
Lnug-_-?it - ‘vaaﬂ-?fzs = - mam{'a- '3__
. Average Gain Max Gain L. . .
Efficiency g Max Position Directivity
Ver Hor Total Ver Hor Total
1710.000000 MHz 4.2% -17.8 dBi | -16.0 dBi : -13.6 dBi | -6.9 dBi 6.9 dBi 6.9 dBi Theta180/Piel 6.89 dB
1744.000000 MHz 5.9 % 16.3dBi | 14.5dBi | 12.3dBi || 5.0dBi | 5.0dBi | 4.3 dBi Theta180/Pie0 8.02 dB
1778.000000 MHz 10.5 % 13.8dBi | 12.0dBi ;| 9.8dBi | 1.9dBi | 1.9dBi | 1.6 dBi Theta180/Pie0 8.25 dB
1812.000000 MHz 16.9 % 11.5dBi : 10.0dBi: 7.7dBi | 0.6dBi : 0.7dBi : 0.6dBi Theta180/Pie0 §.28 dB
1846.000000 MHz 23.2% -10.0 dBi | -8.8 dBi -6.3 dBi 2.2 dBi 2.2 dBi 1.9 dBi Theta180/Piel 8.21dB
1880.000000 MHz 31.6 % 8.3dBi | 7.7dBi : 5.0dBi | 3.5dBi @ 3.5dBi | 3.0dBi Theta180/Piel 7.97 dB
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PCS1900
H
1850,000000 MHz 1878.000000 MHz 2 1506000000 MHz L
o a0 : ez o
2 ! 1
0
- i 5
L : 5
ul a0 R
: : . it
15 i: e : 10
L b | T 15 1
B 15 L EE ] #
* " L A i i
- = “ 2 “10 =
0 % ) % 9 2 () 2
10 = £ " 4 a0 v
b5 # | gy 2 gt
P - Poak Gainet. = Lo - »
1534 000000 MHz. 5 L] 1390000000 MHz
154
154 o 0
104 [}
104 1
4 E 5 3 i
[ B ! RN : [ B 4
4 1
5 Bl -3 a9 4
-0 i -«
1% 15 a8
2 i A5y "
.2 5 L} . . .ﬁ_ A » 1
10 A E] o " 4
n o
. Average Gain Max Gain o L
Efficiency g Max Position Directivity
Ver Hor Total Ver Hor Total
1850.000000 MHz| 24.3 % 9.8dBi . 8.6dBi . -6.1dBi 2.3 dBi 2.3 dBi 2.0 dBi Theta180/Pie0 8.14 dB
1878.000000 MHz| A% B8.5dBi : 7.7 dBi : -5.1dBi 3.4 dBi 3.4 dBi 2.9 dBi Theta180/Piel 7.93 dB
1906.000000 MHz| 381 % 7.5dBi ¢ 69dBi | 4.2dBi | 4.5 dBi 4.5 dBi 3.7 dBi Theta180/Piel 7.86 dB
1934.000000 MHz| W% 7.5dBi : 7.0dBi | 4.2dBi | 4.6 dBi 4.6 dBi 3.4 dBi Theta180/Piel 7.59 dB
1962.000000 MHz| 329 % J.7dBi | 7.3dBi | 45dBi | 4.5dBi 4.5 dBi 3.1 dBi Theta180/Piel 7.55 dB
1990.000000 MHz| 40.6 % 7.1dBi | 6.7dBi | -39 dBi 5.2 dBi 5.2 dBi 3.6 dBi Theta180/Pie0 7.54 dB
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Slide Up
EGSM900
860,000000 MHz BE4.000000 Mtz $12.000000 MHz
Bt B AT i
15
¥ 104 |
P
4 b
: 40
A0 * 0
- { a3 3 e § .
5 1 a o 3 ~< 10 A8 W i )
$28.000000 MHZ $44.000000 M2 . 4 $60.000000 MHz
2w o A Rttt et 3
4 4 15
- 4
10 F 4 104
\ %
" 2
) it " 1
o iH a8 A4 % -
bt § a8 — . 5
- £ ) 2 7 5 =] A0 = 5 -
3 - 20 3 10 n 15 & 10 |5.
. Average Gain Max Gain o L
Efficiency g Max Position Directivity
Ver Hor Total Ver Hor Total
£80.000000 MHz 40.9 % 16.8dBi | 4.1dBi | -3.9dBi || -10.1dBi | -0.8dBi | 0.6 dBi Thetad0/Pie285 3.27 dB
£94.000000 MHz| 46.1 % A17.2dBi ¢ -3.5dBi ¢ 34 dBi || 12.6dBi ¢ 0.0 dBi 0.1 dBi Theta90/Pie285 3.43 dB
$96.000000 MHz 48.6 % 471dBi | -3.3dBi | -31dBi || 12.3dBi 0.3dBi | 0.4dBi Theta90/Pie285 3.52 dB
912.000000 MHz 45.0 % 17.5dBi | -3.6dBi | -3.5dBi || -12.6dBi | 0.1dBi | 0.1dBi Theta90/Pie285 3.60 dB
928.000000 MHz 40.8 % 17.8dBi | 4.1dBi | -3.9dBi || -12.2dBi | 0.4dBi | 0.4 dBi Theta90/Pie285 3.53 dB
944.000000 MHz| 271.6 % 193dBi ;. 58dBi ¢ 56dBi | 12.9dBi: -2.3dBi | -2.2 dBi Theta90/Pie285 3.38 dB
960.000000 MHz| 19.8 % -205dBi; 7.2dBi ; 7.0dBi || 13.8dBi; -3.8 dBi | -3.8 dBi Theta90/Pie285 3.25 dB
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GSM850
B24.000000 MHZ 4 838.000000 MHX 4 852.000000 MHZ 4
Peak Gainc 4 20d8 y Peak Gam: 31548 Peak Gan: 2. 3148
Byg ain: -T.77d8I Again: £.73d81 & Mg ain; 573081
4 : 4
0 4 o
0 : )
A2 g o
E e
0" - w” 18 ; 0 :
A ’h ’ 2 5 ’h ! A ’h B
N 5 - A 5 &
; oL 1 : - ? B 15 i o ? 0o 5 ° 2
[}
955000000 MHZ #80.000000 MHZ _. B54.000000 MHZ
Peak Gan: -1 41080 Poak Gain: -0, 6048 1 Peak Gain 006108
5. g ain: 4 8548 " A ain: 3 B8aBl 15 Mg ain: 338081
al '
4 A0 4
42 & 40 0
s £ 12 15
15 -’ % 16 " ¥ h ! 18 %
5 0 " 5 -] l‘. 4 14 o > 3 ] i
0 1 A8 bl s
Efficiency Al e Max Position Directivity
Ver Hor Total Ver Hor Total
824.000000 MHz| 16.7 % -17.6 dBi | -8.3 dBi 7.8 dBi || -8.6 dBi 4.8 dBi 4.2 dBi Theta90/Pie285 3.57 dB
838.000000 MHz| 21.2% 17.1dBi i -7.2 dBi -6.7 dBi || -7.5 dBi -3.6 dBi -3.2 dBi Theta90/Pie285 3.58 dB
852.000000 MHz| 26.7 % -16.8 dBi | -6.1 dBi 5.7 dBi 7.4 dBi -2.6 dBi -2.3 dBi Theta90/Pie300 3.43 dB
866.000000 MHz| 34.2 % -16.4 dBi ¢ 5.0 dBi 4.7 dBi -8.1 dBi 1.7 dBi -1.4 dBi Theta90/Pie300 3.25dB
880.000000 MHz| 40.9 % -16.8 dBi : 4.1 dBi -3.9dBi || -10.1 dBi : -0.8 dBi -0.6 dBi Theta90/Pie285 3.27 dB
894.000000 MHz| 46.1 % -17.2 dBi | -3.5 dBi 3.4 dBi || 12.6 dBi | 0.0 dBi 0.1 dBi Theta90/Pie285 3.43 dB
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DCS1800
1710.000000 MH2 1744,000000 MHz 1778.000000 MHz
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l\ngr_aln: 11.7dBI " mﬂaln: 402080 - nm‘am: -1.77d8I 0
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z - R 10
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¥ A\@‘aln:-ﬁﬂﬂﬁl " _!.Vguﬂmi 4 B8dBI Mgnaln: - 57dBI
i 1 nn of []
: : :
T E- T 4
] 04 [ B
] NuEE
2 Ll Al
-IU_ SEERE 0
IHEEOES FEER A0 ]
1 [T B
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. _:-‘ 3 = » 11 \ ® 48 <N :
PR . i B " BN - L At — _‘.,h )
0 f k2 0 ] G- T o 7
-] 15 B LY a0 L]
Efficiency sl el o 2ol Max Position Directivity
Ver Hor Total Ver Hor Total
1710.000000 MHz 6.7 % -14.6 dBi | 149 dBi | 11.6 dBi | -4.3 dBi 4.3 dBi -5.3 dBi Theta180/Piel 6.45 dB
1744.000000 MHz| 9.4 % 13.2dBi | 13.4dBi: 10.3dBi || -24dBi | 24dBi | -3.5dBi Theta180/Pie0 6.73 dB
1778.000000 MHz] 16.7 % 10.8dBi: 10.7dBi: 7.8dBi | 05dBi | 0.5dBi : 0.6 dBi Theta180/Pie0 7.15 dB
1812.000000 MHz] 25.6 % 8.9dBi | 8.9dBi | 59dBi | 29dBi | 29dBi | 1.7 dBi Theta180/Pie0 7.56 dB
1846.000000 MHz 324 % 7.7 dBi 8.1 dBi 4.9 dBi 4.3 dBi 4.3 dBi 2.6 dBi Theta180/Piel 7.45 dB
1880.000000 MHz 40.0 % 6.5 dBi -1.5 dBi 4.0 dBi 5.1 dBi 5.2 dBi 3.1 dBi Theta180/Piel 7.04 dB
KRDO1-00A10-01A 17
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-‘ Efficiency LGt e L) Lo L) Max Position Directivity
Ver Hor Total Ver Hor Total
1850.000000 MHz] 33.9% 74dBi @ 8.0dBi | 47dBi | 44dBi | 44dBi | 2.5dBi Theta180/Pie0 7.20 dB
1878.000000 MHz| 39.4 % 6.6dBi | 7.6dBi | 4.0dBi | 51dBi | 51dBi | 3.0dBi Theta180/Pie0 7.02 dB
1906.000000 MHz] 431 % 6.1dBi ¢ 7.3dBi | 37dBi | 57dBi | 57dBi | 3.5dBi Theta180/Pie0 7.12 dB
1934.000000 MHz] 39.7 % 64dBi | -7.8dBi | 4.0dBi | 55dBi | 55dBi | 3.1dBi Theta180/Pie0 7.08 dB
1962.000000 MHz| 35.1% 6.9dBi | 83dBi | 45dBi | 53dBi | 52dBi | 2.7 dBi Theta180/Pie0 7.25 dB
1990.000000 MHz| 38.8 % 64dBi | 7.9dBi | 41dBi | 58dBi | 58dBi | 3.3dBi Theta180/Pie0 7.42 dB
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