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1. REVISION LIST

REVISION LIST
NO DATE CHANGE CONTENTS CHANGE CALSE REY
1 03.17.2006 N/ A N/ & IR
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ANTENNA DATE 068-03-17 REY. IR
SPECIFICATION
MODEL PCS200M T™PE |RETRACTABLE|PAGE| /75
2. Technical ltems
2.1 Electrical Spec
Electrical Zpec.
Frequency Range COM&(B24 ~B94) GPS PCS(1850 ~ 1990)
(MHz ) Tu(824-843) | Rx(860-804) 1575 Tw( 185013107 | Rx( 1930~1990]
re?;gffed 4,1 :1Below | 2.2 :1 Below | 2.2 :1 Below | 2.4 :1 Below | 2.5 1 Below
it | atrante | 311 Below | 2.6 1 Below | 2.9 i1 Below | 2.4 :1 Below | 2.4 :1 Below
ex?ggged 251 Below | 2.9:1 Below | 2.9 :1 Below | 4.8 :1 Below | 4.9 :1 Below
re?;gffed -2.8 Above | 0.8 Above | 0.2 Above -1.4 Above | 0.6 Above
(EEA :~1Na><} retnfairied -2.1 Above | 0.2 Above =07 Above | 0.2 Above | -0.3 Above
ot | -0.4 Above | 0.6 Above | 0.9 Abave | -1.7 Abave | -2.7 Abave
e . | 3.9 Above | -0.6 Above | 0.5 Above | 0.3 Above | -0.2 Abave
G 1N OFEN
(E2. Max) re bt etan -2.5 Above | 0.1 Abaove 1.1 Above 1.9 Above 0.4 Above
ot | -0.7 above | 0.5 Above | 1.8 Above | 1.1 Above | 0.2 Abave
- reEngEEed 5.8 Above | 4.2 Above | 5.3 Above | -1.8 Above | 3.9 Above
, (H. } retnfaﬂed -2.9 Above | =21 Above | 4.5 Above | =27 Above | —4.1 Above
YErage
exgzﬁyed -2.7 Above | —2.8 Above | -4.0 Above | -1.1 Above | —2.8 Above
Impedance (Mominal ) A0 ohms
Fadiation Pattern CMM I =01 RBECT |ONAL
Maximum Power 2 Watts
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RETRACTABLEFAGE| B/75

2.2 Mechanical Spec

Connector Screw (M4.5 % 0.5P)
Overall length See drawing
Operating Temperature =20C ~ +70¢
Weight 5.00g
2.3 Packing Spec
FRODUCT GLAL TTY MATER AL
TRAY A0 EA P.3
CARTON BOX 1,000 EA D 2 twvpe (AE corrugated paper)
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3. Test Equipment

The equipment for antenna test are as follows.

#Metwork Analyzer to measure the ¥.5.W.R and impedance of antenna.

#Metwork dnalvzer to measure the receiving signal intensity.

+5tandard horn antenna that is adiustable in the COMA, GPS, USPCS band.

+ fnechoic Chamber instal led the cables, connectors and equipment for measurement.
¢ Torque Driver to measure the toraue force of the helix,

+Push/Pull gauge to measure the pulling forces,

#Eauipment to measure the retraction and extension force consistency.

#Climatic Chamber for environmental test.
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SRPECIFICATION
MODEL PCS200M ™PE |RETRACTABLEPAGE| B/75
4. Electrical Demands
4.1 ¥.5.H.R
The ¥ 3. W R characteristics iz the data which fact measures the electrical demand
table
B R COMATS24 ~ 894 GRS PCE(1850 ~ 19900
(HHz) 824 549 869 894 1575 | 1880 | 1910 | 1930 | 1990
CLOSE retracted 3.08 | 288 | 2,33 | 202 | 2.29 | 1.40 1.38 | 1.40 | 1.48
Y5 LR OPEN retracted 2,09 | 1.8 1.658 | 1.33 1.94 | 1.42 1.38 | 1.29 | 1.42
OPEM extended 1,42 | 1.52 | 1.69 | 1.88 | 1,94 | 3.28 | 3.77 | 3.89 | 3.83

SEMIRIGED CABLE

SET

ace Gn’rennGA



ANTENNA
SPECIFICATION

MODEL PC-8200M TvPE |RETRACTABLEFAGE| 9/72

DATE 2008-03-17 REY. I

4.2 Radiation Pattern

The radiation pattern(H-rlane) must be the Omni—Directional characteristic in the

extended and retracted state in free space.

4.3 Gain

The gain is expressed as dBi that standardizes the horn antenna. The Gain
characteristics is the data which fact measures the electrical demand table

Frequency Range COMALE24 ~ 394 ) GRS FCE(1850 ~ 1930)
(HHz az24 a449 a6a a94 1575 1850 1910 1930 19490
CLOSE
ST 2. 76 1.19 0. 16 0,59 1.17 -0.,43 1.79 1.74 1.62
Ga IH
(E1, Max) regtgiied -4 014 119 1.50 0,32 0.67 2,14 1.493 0.74
PEN
IR 0. 60 1.03 1.61 1.82 0.07 0.15 065 | -1.95 | -1.69
CLOSE
Fotrastad 2.88 1.04 0. 40 0.87 1.51 1.85 .00 948 0.77
(EEA:JLK} reit:iied -1.50 0,08 1.12 1.50 2.05 2.87 3,41 o g9 1.42
PEN
I 0,33 0,93 1.54 1.92 2,84 .13 211 1.71 1.70
CLOSE
o P 4,28 3.78 2.81 2.24 3,81 -0.06 0. 00 0.5 | -2 24
iH, IEEN 242 | 206 | <167 | -118 ) 297 | -1.16 | -0.41 -0.90 | -2 &8
dverage) retracted
PEN
awtanied 0.45 1.19 1.1 0,76 2.48 0,38 0.23 -0.16 | -1.20

B

Facaving Antenna
Troﬁgmltting Aarmtenma

#'1

Heiwark Arnal szer I

COMTRALLER

T
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5. Mechanical Demands

Hh.1 Helix Deformation Test.

The antenna is assenbled to the test equipment. & 4Kaf force is applied up 30 angles from
the top of the HELIX., énd it" = applied with four directions for each 30 angles.

tfter the test, no visual deterioration shall occur

Cover and netal shall remain mechanical ly bonded. &fter the test, the antenna shal |l satisfy

the electrical demands,

F( Kof ) 10 ~r
PrilaRat) 7
L ¢ mm ) 2/3

etc -

h.2 Toraue Test

The antenna is assembled to the test equipment.

b dkaf . Cn force is applied to the antenna in clockwise
direction. &fter the test, no visual deterioration shall occur and the part of the cover
and the metal shall remain mechanically bonded. &fter the test, the antenna shall satisfy

the electrical demands.

T ( Kaf.mm ) 3
L mm ) 9/9 i
H] in! -
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Hh.3 Pulling force test

In +22%, RBelative humidity B0% chamber, the antenna is exposed for 24 hours. The
antenna is assembled to the test equipment. & 26 |b force is applied to the antenna.
After the test, novisual deterioration shal | occur and the knob and wire shall remain

mechanical 1y bonded.

W kaf ) 7

etc THIN

Hh.4 Drop test

The antenna is assembled to phone (or the handset with 80g) . The handset is dropped
with the antenna downward onto a concrete surface at 130cm height. The number of drop
iz one time for retracted position and one time for extension position. After the
test, the original shape shal | be possible to restore. The antenna shall satisfy the

electrical demands.

£ &
I (g) W(SET WIGHT)g -
D (. ) Within 90 . /45, % 4
H (oo ) 150 / 120
Mumber ( N ) per 2 tine 1
etc =
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5.5 Retraction/Extension force test

The antenna shall have the extension force until 100af to B000f.
dnd retraction force until 1009f to 4009f.

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

the helizx,
STOPPER FORCE( gf ) 100af ~ 400gf
TOP FORCE( af ) 100gf ~ 5S00gf
etc &
Test jig TOR COVER STOPFER
r ]

L e (
-

Test jig STOPPER COVER Tar

E}:l—} ----- —cm—)

Seperation force of top from cover,

[

5.6 Retractions and Extension Force Consistency

= 20,000 cycles
The antenna is assenbled to the test equipment. The antenna is fully extended/retracted 10
cycle fmin (1 cycle is extension / retraction).
tfter the test, no visual deterioration shall occur and both retraction and extension force
will have 50 to 550gf

The antenna will satisfy electrical demand after the test also,
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h.7 bend test

One flex cycle consists of two 90° bends from vertical over a 17 (25, 4mm) mandrel .
After the test, the antenna shall be no degradation of the exterior or in continuity.

The antenna shall satisfy the electrical demands.

A o ) S,
Mumber © M ) 2,000t i me
etc =
A ’___,f"dr““'x A
Tf?ié Eear?cted,extended 20,000 Tine /f/ I \\
TEST TIHE 1Tine LY &
Measurement time seament : %% ga
5.000 Tine
(NI
Retracted force,
Extended force [ gf ) HRAgE < 400t 7
i
etc 20 cem

ace Gn’rennGA



ANTENNA
SPECIFICATION

MODEL PC-8200M TYPE |[RETRACTABLEFAGE| 14/725

DATE 2008-03-17 REY. I

b_Environmental Demands

6.1 Operation Temperature Test

¥ Test A Place the antennas for testing in chamber. The chamber condition should

be as ol lows:
Thours at 20T

¥ Final measurements ! The antenna shall ke wisually inspected and
electrical v and also mechanically checked as reauired by products standard.

¥ Test B Place the antennas for testing in chamber. The chamber condition should
be as fol lows:
Thours at 70T
¥ Final measurements @ The antenna shall be visually inspected and
electrical lv and also mechanically checked as reqauired by products standard.

6.2 Salt spray Test

In salt fog chamber, expose test antennas to a 35%, 5% salt fog atmosphere for
A8 hours. After the test, the antenna shall be continued. The antenna shall satisfy

the electrical demands
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6.3 Temperature Change Test

The object of temperature test is to evaluate the reliability of antenna component

at temperature change.

¥ Test: Temperature cwcle is as follows. 2 hours at —407,

2 hours at +857% .
Temperature increase/decrease time (Temperature change time) is

2 hours, 10 cycles,

¥ Final measurements: The antenna shal |l be visual lv inspected and electrical v and
mechanical v checked as reauired by products standard.

TEMP /T
L

+85

! I|| TIME /HOURS
+20 T
— 43— \__/
20124 |26 [ 20

1 CYCLE J
10 CYCLE

6.4 High Humidity Test

¥ Test: Place the antennas for testing in chamber. The chamber condition should
be as follows: 2dhours at +55°C, Relative humidity is 95%.

¥ Final measurements ! The antenna shall ke wisually inspected and
electrical v and also mechanically checked as reauired by products standard.
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{ _Antenna Data
7.1 Electrical data (¥.S.W.R & GAIN)
- ¥Y.5HW.R
a. Folder Close(Retracted)
.'m 511 SWE 1.0007 Ref 1.000 [FL M]
11 .00 . | S24 000 MHe 2 =D
2 845 03000 MHz 26870
=) SeS Dot MHe 2.23¢9
10 . oo = 24 03000 MHz 2202
c 1 raH= 2. 2900
E 1 .4 GHZz 1.4#033
7 4= aH= 1.ZFE40
o . 000 =] 1 -2 300000 gH= 14017
»S 1.9500000 GHz 1.4683
B ..000
7 D00 I:
I|
(=g nn n] lll'
|
5.000 ‘I\
< 00 \
= [ ] e
& P =
- T o
2 -000 %%' e /r %x\‘ — ~
- 5, s - %; = i
o ; T— | s
KRR
1.000 e pray i 4
b. Folder Open{Retracted)
.'m 511 SWR 1.000/ Ref 1.000 [FL M]
=60 1 24 . 00000 KH= 20021
2 849 . 00000 KH=z 1.5L27
2 S50 00000 KMH= 1.5514
10 .00 = S8 OO0 - M I FFFT
= 1.S750000 GH= 1.2493
& 1 . BES00000 GHF 1 .40
7 1.2000000 GH= 1.3E30
9.000 S —1-9300000—GHr — 13968
=9 1.2900000 GlH= 1.4216&
& 000
£ L0000
& 000
5 . 000 A
'll
< 000 Illr;
3.000 "-,ll k
.I"ul - ;
2 .000 s g a— L
W T~ -
1.000 p ﬁ;z?;m — == Fo %A b
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c. Folder Open(Extended)
PIEEE 511 SWR 1.000 Ref 1L.000 [FL M]
11.00
1 E24.00000 MH= 1.4262
2  8q49.00000 MH= 1.5287
3 &&9.00000 MH= 1.5927
A0 .00 L 9 D0 —KHE Lo Bt
5 1.5750000 o= 1 .9489
& 1.Sc0o0000 oH= 3 PR 0
7 1.9900000 gHE 3.7756
= [ [ ] = F- 2 20000 GHT b M = L
=2 1.5200000 oH= 3..8329
£.000
F.000
& 000
5 .00
< .000 ﬁ
z-""ﬁ//% ~
2.000 - £ = '\-,\\
o "
< .000 — L -
A AT sifizo A z
. ’ 15
\_
1.000 p iy = P 1
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SPECIFICATION
MODE L PC-8200MN TYPE |RETRACTABLE|PAGE| 18/75
- Radiation Gain
oo g e g o Classity Tt T (|
Beom Peoke 119 dBi -ma 00 deg e v Frequency= 0.849 (GHz)

Beorn Peak= 0,16 dHi, = 106.00 deqg-30 30 a4 Frequency= 0869 (GHz)

Beom Peak= 1.17 dBi, 98, ﬁﬂ deg ", 1.575 (GHz)
Beomn Pegk= —ﬁ 13 dBi, 145 D der., 1.850 (GHz]
Beomn Peak= 1.79 dHi, 1 ] 1.910 {GHz]
Beorn Peak= 1.74 dBi, 11000 deqg-% r e Pl T pcbraguenty= 1,930 (GHz)
Beom Peak= 1.62 dBi, 115.00 S TaN0w T AL L e Eeny= 1,990 (GHz]
— 901 g0

E i || |Ir U -||

Py TR 7 e g L e T’IEnlfI;-FJ GHz)

— 120N Reapl, " A S R e igegnd 20 -2 93(1.910 GHz)

e SR Tt e fierone= —4.74(1.850 GHz)

- pleroge= —3.60(1.575 GHz )

i Averoge= —312(0.869 GHz)

- wweruge_ =4 46(0349 GHz]I
160 BT G 4 GHz)
Ammplitudes dHi) File= E1 FLQ 'I:JD
[E1 Dlane Folder-Close retracted State |
oo . Clossify " e e
o : 0 s Frequency= 0i824 (GHz)
Eeclm F'E-uk— —'I {H u:IBl QEI DD deg T i 3 v Frequency= 0,849 {GHz)

Beam Peck= 0.40 d8i, 91.00 deg 30 J0 & Frequency= 0869 (GHz)
Beam Pepk= 1.5 dBi, —124,00 de % NErequency= 1,575 (GHz)
Bearn Pegk= 1.85 dBi, PRt < Fraquency= 1,850 (GHz)
Beam Peok= 2,90 d&i, 1 Fieduepgy= 1910 (GHz)
Bearm Pegk= 2,48 dBi, 1 dicy= 1,930 f“\-iz

Beam Peok= 0,77 dBi, quedcy= 1,950 (GHz)

:]"n‘] 0oy GHz
—2.5001,930 r“I-El
420-1.98(1.910 GHz)
~3.13(1.850 GHz)
-3.42(1.575 GHz)

~'15Dh~~ erage= —3.03(0.869 GHz)
: p 7 .’NEH.‘.IQE“ —*1 39{0 E|‘19 GHE]

180 L J

Amplifude(dai) Fla [,- FC< 1J.,1

[E2-plane, Folder- Close retracted State |
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Benm Peak= -2, 53‘ dEh 166.[][] deg - U . v Freql;lencym 0,649 {GHz)
Beom Peak= —1.83 i, 102.00 deq-30 ~frientpmurionerfe T30 4 Frequency= 0.869 (GHz)

.'-

Beom Peak= -0.74 dBi, =129 1

! 2 = 1.575 {GHz)
Beamn Peak= 4.34 dBi, —69 ,

1.850 {GHz)

Beom Peak= 4.19 dBi, —65,08"d) R | eV, YA y E' 1.910 {GHz)
Bu:rr Pegk= 3.59 48i, . R )"l\ " %4 “:{ux why= 1,830 (GHz)
Beom Peak= 1.58 dBi, SR OH dely SR el RN qyericy= 1990 {GHz)

- _'-'.-'1 401,890 GHz)
= 56(1.930 GHz)
’ AEUD uD’1 2910 GHz)
nﬁn. age= =0, Dﬁ{’l 850 GHz)
g Merage= —3.81(1.575 GHz)

1[],1'59'*(1-'- 2 B1(0.A69 GHz)
7 #veraqe— i ?ﬂ{ﬁ 849 r‘Hz']

L. J

Amplitude]dBi) File= H—'r R, p-\l1

[H-plane, Folder- Close retracted State |
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MODEL PC-2200M T™FE |RETRACTABLEPAGE| 20/25
14 B —a7 1 den Classify 4 (CHzY
éécﬁm F‘éE:i-:= 014 -::IEIL .—1UC'.DiJ. die.q. D ; ¥ Freﬁ&énc‘y— !} 849 fGsz

Beom Peck= 1.19 JBi, —97.00 deg —30

30 4 Frequency= 0.869 (GHz)

1.575 (GHz)

Beom P‘eak_ 067 dBi -14&.0_ gL L e My = 1.850 (GHz)

Bearm Peok= 2,19 dBi, —
Beam Peok= 1. 3 dii, —
Beam Peok= 0.7

= 1,010 (GHzZ)
y= 1830 (GHz)
Woy= 1,990 (GHz)

-.r
74 di,

5.5501.990 GH:)
JJG{I R Gn-lr

—5 20{_1 B0 GHz_‘I
—4.35(1.575 GHz)

; : 2.38(0.869 GH2
: ; ?ﬁweraqe- -3 SQ{D 849 GHE}
180 ' = 60824 G

Arnplitudeldi) Fllc— E1 FCR | "u*i

[E1-plane, Folder-Open retracted State |

i e pe=

Clagsity

Beam Peak= 0.08 dBi, -89.00 deg : < Frequency= 0.849 (GHz)

Beam Peak=

Beom Peok= 2.05 dBi, 88.00 de .
Beom Peok= 2.87 dBi, —116. [] J:le-q
Beam Pegk= 341 dBi, —
Beam Peqgk= 2.82 dBi, —
‘:_."._.f ,-:H| -

Beam Peak=

1.12 ¢Bi, ~B9.00 deg —30. "% . detomd 730 & Frequency= 0.869 (GHz)

z; Lrequency= 1.575
-3, Fragquency= 1,850 (GHz)
: ',"“-‘ iFE"'E fy=1
'3 = 1.930 (Ghz)
1.990 '-:-l‘ |

.amqe— .»_H _::-L GHz

15{}““-rJ{|e— —2.16{0.869 GHz)
: - M-.-eruge— —5 ‘I?[U 249 GHz)
180 ¥ Averane= M GH7)

Amplitude]dBi) File= E2 lJH |;.;.|

[E2-plane, Folder-0Open retracted State |
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S Fricia 183 T
v Frequency= D.849 (GHz)
J0 4 Frequency= 0.869 (GHz)

Beom Peak= —0.44 dBi, 104.00 deg
Beorn Peak= =0.09 dBi, 107.00 deg-30
Beamn Peak= 1.471 dBi, — JL"Iifl :
Beomn Feak= 3.31 dBi, —35.00 g/
Beomn Peak= 3.91 dBi, -
Beorn Peak= 3.38 dRi, — 3540
Beom Peak= 1.80 dHi,

i average= —1.57(0.8609 GHz)

?J‘h'-'eruge— -2 rﬁ-{D BA*EI GHE}

Teh !
Ampliude(dBi) file= H HCIP 'IL-|:|1
[H-plane, Folder-Open retracted State ]
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Hedam Hagk= " i) B ¥ | cQuency= U0 ]
Beam Pagk= 1, []3 dBi, —93 C'D deg - D : wFrequenc-_.,r— !}849 fGHz:I
Beam Peok= 1.61 JBi, —%6.00 deg —30 7 : ; 30 aFrequency= 0.869 (GHz)

il

3
5

: | wJEqUENCY= H
St Fr‘ UEncy=

Beam Peak= 0.07 dBi, =130.00 ge n;_ b
1
- 1.
1.
i

Beam Peak= 0,15 dBi, - 70.00 r—:-g
Beom Peok= -0.65 dBi,_287 C'
Beam Peak= —1.35 dBi, =¥L0§
Beam Pegk= —1.68 dBi, &

i
z)
Hz)
{GHz)

575 {G
B50 (GH
510 (GH
830 {G
590

4

5.5161.890 GHz)
fiagd 4?4” G30 SHz]
'wxer 4205 75{1.910 GHz)
Lo hvefoge= —6.25(1.850 GHz)

,-“-.ll frerage= —5,07(1.575 GHz)

; . 5pb Averoge= -1 LOBF0.BE9 GHz)
! 3 q.fwemqe- —2 61{1} 849 GHz]
180 ¥ Average= ; LHz
Amplitude{dBi) Fur\— E1-F 0-—1.nu1

[E1-plane, Folder-Open extended State |

15 i

 Banl = 03 ' .00 deg D ') -"|"' sency= ad iz}
Elenrn F'euk 0.93 d8i, —ﬂ‘r.DD deg e S v Frequency= 0,849 {GHz)
Beamn Peck= 1.54 d8i, =90.00 deg —30 30 4 Frequency= 0869 (GHz)

Beam Pegk= 2,84 dBi, —113.00 ge§ ooty b L f e S prequency= 1575 (GHz)
Bearn Pegk= 3.13 dBi, 00 degm8™ e T s, T Freguency= 1,850 (GHz)
eam Peok= 2,11 dfi, —B00f T e T Sy Freawegey= 1.910 (GHz)
Bearn Peak= 1.71 dBi. L ot ':__..-_I--w!: -:__ et ] .-" -.h:-. iy, ' . = 1930 |:|—::"|?_:
Bearry Pegk= 1.20 dBi, - 75 e S 3 : f rhey=1.950 iHz)

~.150t'_-';x'9r:|c_e— - QLN BES GHz)
; ; 7 Averoge= —2 dEn[D E-«ﬂEI GHz]

AmpliudeldBi) |'|-‘-‘ Lz.‘ FOE 'I:u:1

[E2-plane, Folder-Open extended State |
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Clogsify :
y > v Frequency= 0849 (GHz)
30 4 Frequency= 0853 (GHz)

Beam Peak= 0.47 dBi, 105.00 deg
Beam Peak= 0.33 dRBi, 106.00 deg —30

Beom Fegk= 1,16 dBi, —12.00 ded"., o i o Yo = 1575 {CHz)
Beam Peak= 3.39 4Ai, —1?3:.0 dcq’l s b I e 5 S rr 1uenﬂy— 1.850 {GHz)
Beam Peak= 3.22 dAi, JD" fegid s - g o = 1.910 {GHz)
Beam Peak= 2.81 dfli, (1 M ry=1.930 (GHz)
Beam Peak= 1.78 dBi, — 146,60 1.9390 (GHz)

A brergy 501,930 GHz)
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7.3 Packing Spec Drawing
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