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1. REVISION LIST

REVISION LIST
NO DATE CHANGE CONTENTS CHANGE CAUSE REV
1 04.17.2006 N/A N/A IR
2
3
4
5
6
7
8
9
10
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2. Technical Items
2.1 Electrical Spec
Electrical Spec.
(MHZ) Tx(824~849) Rx(869~894) 1575 Tx(1850~1910) | Rx(1930~1990)
CLOSE . . . . .
retracted 4.1 :1 Below | 3.3 :1 Below | 2.7 :1 Below | 3.5 :1 Below | 3.6 :1 Below
V-S-lI-R OPEN | 2.8 :1 Below | 2.7 :1 Below | 2.7 :1 Below | 3.5 :1 Below | 3.7 :1 Bel
(Vax) retracted .8 :1 Below | 2.7 :1 Below | 2.7 :1 Below | 3.5 :1 Below | 3.7 :1 Below
ol | 4.0 :1 Below | 4.5 :1 Below | 4.1 :1 Below | 3.9 :1 Below | 4.1 :1 Below
CLOSE
retracted -4.5 Above -1.6 Above -0.5 Above -2.0 Above -1.5 Above
GAIN OPEN
(E1, Vax) retracted -1.8 Above | 0.4 Above -0.5 Above -1.1 Above -2.7 Above
ol | -0.6 Above | -0.3 Above | -1.1Above |0.7 Above | -2.1 Above
CLOSE
retracted -5.4 Above -1.9 Above | 0.3 Above 0.6 Above -1.0 Above
GAIN OPEN
(E2. Max) retracted -2.3 Above -0.1 Above | 1.9 Above 1.7 Above -0.1 Above
o | -1.1 Above | -0.7 Above | 0.6 Above | 1.9 Above |0.4 Above
s | -6.7 Above | -5.4 Above | -4.7 Above | -2.3 Above | -4.6 Above
GAIN
H, refrF;EcNted -3.4 Above -2.7 Above -3.1 Above -3.2 Above -4.9 Above
Average) OPEN
extended -3.2 Above -3.2 Above -3.0 Above -0.1 Above | -1.9 Above
Impedance (Nominal) 50 ohms
Radiation Pattern OMNI-DIRECTIONAL
Maximum Power 2 Watts

ace un’rennuA




ANTENNA
SPECIFICATION

DATE

2006-04-17 REV. IR

MODEL

6215i

TYPE

RETRACTABLE|PAGE| 6/25

2.2 Mechanical Spec

Connector

Screw (M4.5 x 0.5P)

Overall length

See drawing

Operating Temperature -20 ~ +70
Weight 3.70g
2.3 Packing Spec
PRODUCT QUALITY MATERIAL
TRAY 50 EA P.S
CARTON BOX 1,000 EA DW 2 type (AB corrugated paper)
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3. Test Equipment

The equipment for antenna test are as follows.

sNetwork Analyzer to measure the V.S.W.R and impedance of antenna.

+Network Analyzer to measure the receiving signal intensity.

¢ Standard horn antenna that is adjustable in the CDMA, GPS, USPCS band.

¢ Anechoic Chamber installed the cables, connectors and equipment for measurement.

e¢Torque Driver to measure the torque force of the helix.

¢Push/Pull gauge to measure the pulling forces.

¢Equipment to measure the retraction and extension force consistency.

oClimatic Chamber for environmental test.
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4. Electrical Demands

4.1 V.S.W.R

The V.S.W.R characteristics is the data which fact measures the electrical demand

table

Frequency Range CDMA(824 ~ 894) GPS PCS(1850 ~ 1990)

(MHZ)

824 849 869 894 1575 1850 1910 1930 1990

CLOSE retracted 3.07 2.66 2.26 1.89 1.72 1.97 2.41 2.52 2.58

V.S.W.R OPEN retracted 1.79 1.57 1.50 1.66 1.66 2.19 2.49 2.49 2.73

OPEN extended 2.81 2.96 3.20 3.54 3.05 2.64 2.88 3.01 3.05

Network Analyzer

SEMIRIGED CABLE
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4_2 Radiation Pattern

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

extended and retracted state in free space.

4.3 Gain

The gain i1s expressed as dBi

that standardizes the horn antenna.

The Gain

characteristics is the data which fact measures the electrical demand table

Frequency Range CDMA(824 ~ 894) 6PS PCS(1850 ~ 1990)
(WH2) 824 | 849 | 869 | 894 | 1575 | 1850 | 1910 | 1930 | 1990
CLOSE 3.52 | -1.05 | -0.58 | 0.34 | 0.51 | -1.02 | 0.43 | -0.17 | -0.46
retracted
(EfAkﬁx) reéfgﬂied -0.78 | 0.46 | 1.41 | 1.49 | 0.52 | -0.00 | 0.58 | -0.59 | -1.70
OPEN 0.41 | 057 | 0.72 | 0.99 | -0.14 | 1.66 | 2.73 | 2.11 | -1.09
extended
CLOSE 437 | 248 | <091 | 071 | 1.32 | 1.8 | 2.42 | 1.44 | -0.04
retracted
(E;”\ng) reéﬁiiied 131 | 003 | 0.97 | 0,98 | 2.03 | 2.72 | 2.82 | 1.75 | 0.04
OPEN 20.07 | 0.07 | 0.20 | 0.80 | 1.62 | 3.48 | 2.95 | 2.42 | 1.36
extended
CLOSE -5.68 | -5.58 | -4.38 | -3.80 | -3.66 | -1.24 | -1.31 | -2.19 | -3.60
GAIN retracted
(H, OPEN 22.10 | -2.36 | -1.67 | -1.30 | -2.14 | -1.63 | -2.12 | -3.11 | -3.92
Average) retracted
OPEN 20.93 | -2.21 | -2.20 | -1.70 | -1.96 | 1.53 | 0.91 | 0.45 | -0.88
extended

3
o

r Network Analyzer
&

]

Antenna
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5. Mechanical Demands

5.1 Helix Deformation Test.

The antenna is assembled to the test equipment. A 4Kgf force is applied up 30 angles from

the top of the HELIX. And it~ s applied with four directions for each 30 angles.

After the test, no visual deterioration shall occur.

Cover and metal shall remain mechanically bonded. After the test, the antenna shall satisfy

the electrical demands.

F ( Kgf ) 10

P ( Kgf) 7

L (mm) 2/3
etc -

5.2 Torque Test

The antenna is assembled to the test equipment.

Y

A 3Kgf.Cm force is applied to the antenna in clockwise

direction. After the test, no visual deterioration shall occur and the part of the cover

and the metal shall remain mechanically bonded. After the test, the antenna shall satisfy

the electrical demands.

T ( Kgf.mm )

L (. mm)

2/3

ace unTennuA



ANTENNA
SPECIFICATION

MODEL 6215i TYPE RETRACTABLEPAGE| 11/25

DATE 2006-04-17 REV.| IR

5.3 Pulling force test

In +22 , Relative humidity 60% chamber, the antenna is exposed for 24 hours. The
antenna is assembled to the test equipment. A 26 Ib force is applied to the antenna.
After the test, no visual deterioration shall occur and the knob and wire shall remain

mechanically bonded.

W ( kgf ) 7

T §
etc IMIN &

5.4 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 150cm height. The number of drop
IS one time for retracted position and one time for extension position. After the
test, the original shape shall be possible to restore. The antenna shall satisfy the

electrical demands.

£
W (g) W(SET WIGHT)g S
D ( ) Within 90 /45 i D
H (Cm) 150 / 120
Number ( N ) per 2 time
etc - i
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5.5 Retraction/Extension force test

The antenna shall have the extension force until 100gf to 500gf.
And retraction force until 100gf to 400gf.

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

the helix.
STOPPER FORCE( gf ) 100gf ~ 400gf
TOP FORCE( ¢f ) 100gf ~ 500gf
etc -

Test jig TOP TOVER STOPPER

e

Seperation force of stopper from cover.

Test jig ¢ STOPPER COVER TOP

E}‘:* ’’’’’ — f/g

Seperation force of top from cover.

5.6 Retractions and Extension Force Consistency

* 20,000 cycles
The antenna is assembled to the test equipment. The antenna is fully extended/retracted 10
cycle /min (1 cycle is extension / retraction).
After 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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5.7 bend test

One flex cycle consists of two 90° bends from vertical over a 177 (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 ( ) 90
Number ( N ) 2,000time
etc -
ToFaI retracted, extended 20.000 Tine
time (M)
TEST TIME 1Time
Measuremen(t Ntl)me segment 5.000 Tine

Retracted force,
Extended force ( gf )

100gf ~ 400gf

etc

20 cpm
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6.Environmental Demands

6.1 Operation Temperature Test

» Test A: Place the antennas for testing in chamber. The chamber condition should
be as follows:
lhours at -20

» Final measurements : The antenna shall be visually inspected and
electrically and also mechanically checked as required by products standard.

» Test B: Place the antennas for testing in chamber. The chamber condition should
be as follows:
lhours at 70
» Final measurements : The antenna shall be visually inspected and
electrically and also mechanically checked as required by products standard.

6.2 Salt spray Test

In salt fog chamber, expose test antennas to a 35 , 5% salt fog atmosphere for
48 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 cycle is as follows. 2 hours at -40 ,

2 hours at +85
Temperature increase/decrease time (Temperature change time) is

2 hours. 10 cycles.

» Final measurements: The antenna shall be visually inspected and electrically and
mechanically checked as required by products standard.

TEMP/C

+854
\ / \ TIME/HOURS
+20 J \_/
—-404 \4—/
20120120120
| 1 CYCLE |

10 CYCLE

6-4 High Humidity Test

» Test: Place the antennas for testing in chamber. The chamber condition should
be as follows: 24hours at +55 , Relative humidity is 95%.

» Final measurements : The antenna shall be visually inspected and
electrically and also mechanically checked as required by products standard.
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7.Antenna Data

7.1 Electrical data (V.S.W.R & GAIN)
> V.S.W.R
a. Folder Close(Retracted)

1 Active ChfTrace 2 Response 3 Stimulus 4 Merfanalysis

S Instr Sktake

)_ 511 SWR 1.000¢ Fef 1.000 [F1 M Dell
Trz 511 Smith (R+3jx) Scale 1.0000 [F1 WM De=1]

1 524 .00000 MHz 2.07EF

2 894 00000 MHz 1.5998

2 1.5F50000 GgHz 1.7z

41 E500000 341
=5 1.3300000

GHz—1
GHz L GEGE

T

=

b. Folder Open(Retracted)

3 Stimulus

1 Active ChfTrace 2 Response =4 MkrAnalysis

IFBM 7O kHz

S Instr Sktake

P 511 SWR 1.000F Ref 1.000 [F1 M O=1]
Trz 511 Smith (R+3jx) Scale 1.0000 [F1 WM De=1]

1 524 .00000 MHz 1.7386
2 894 00000 MHz 1.5810
2 1.5F50000 GHz 1.6&
41 E500000 LIS F
5 1.3300000

GHz—2
GHz L7338

T

=

3

=l v

Stamt 700 MHz

IFBW FOkHz
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c. Folder Open(Extended)

1 Active ChfTrace 2 Response 3 Stimulus 4 Merfanalysis 5 Inskr Skate

P 511 SWR 1.000F Ref 1.000 [F1 M O=1]
Trz 511 Smith (R+3jx) Scale 1.0000 [F1 WM De=1]

224 .,00000 MHz Z.51E51

254 ,00000 MHz 3.5488
1.5750000 Hz 2.0%5

18500000 GHz — 26415
1.2200000 GHz L S0El

[LENEN]

ki

Z006-04-

1711:37
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- Radiation Gain

Clossgily )
o 0 i Bl e
Beom Peak= u'l ,'31':1 dFll =114.00 rJnu:_| ,_,--r-'—' T v Frequency= 0.849 (GHz)
Beom Peok= ~0.58 dBi, ~114.00 deg3 T Awebovnd, T30 4 Frequency= 0.860 (GHz)

1.578 (GHz I
1.850 (GHz)
1.910 (GHz)
= 1,930 (GHz)

Beom Pegk= .51 d,
Begm Pegk= =102 4B,
Beom Peak= 0.43 dBi, -
Beam Peak= —0,17 dBi,

Heam Peok= =046 dBi,

~RONNRG- o e S I hodda0- 5 36(1.910 GHe)
: 8 T STl gE e e Befoge= —5.02(1.850 (Hz)
o AUErDge= —:-;._f,n“ 575 !:1-'”2]

L] Al.'ernqe— i 4?{13 B*’I-EJ f‘H;r]
L]
Arnplitudal dBi) File= E1-FCR.pal

[E1-plane, Folder-Close retracted State ]

57 o, 5600 o Classity Vi : (@
Beam Peok= -2.48 dBi, 94.00 deq e ‘[}‘ —— ] I'requency"- 0.848 (GHz)
Beam Peok= —0.91 dBi, 92.00 deq =30 ' ‘_.""‘-_.ED i Frequency= 0,869 (GHz)

Beom Pegk= 1,32 dBi, ~105.00 geb. .~ 5 % fdos, Pore i e, Erequency= 1,575 (CHz)
Beom Pegk= 158 dBi, O deg 7 T hdend Sy e Fraguency= 1.850 (GHz)
Beam Peok= 2.42 dBi, 0. et R eppy= 1.910 (GHz)
Beam Peak= 1.44 dBi, 0 et i eyl : o 5__ 1.930 {GHz)
Beam Peak= -0.04 dBi, -1 1500w F LREN R ke oy Begiyeriey= 1,990 (GHz)

L —5 (801,990 CHA

3,71(1.930 GHz)
4202 90(1.910 GHz)

j/M'-.. rage=

'—'I‘_‘nn B / ver gge= 380,869 GHz)
“‘x\_\ ,,_.-—"’ 7 veroge= Zs31(0 £49 GHz)

Ju1||_'-|1|_.|_1._—l_rrjﬂ|,- File= r.-—.'l..F'.|.n1

[E2-plane, Folder- Close retracted State ]

= 3}.’]#7% ."|, _|
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é fy .
Beam Peak= -4.85 dFIl ?:-ﬂ[]ﬂ doq =, e, vfrequvnr'g,r— [.749 {CH?}
Heam Peaks 9 dBi, 9500 de _31:'..-' .' L '-1.&... s :‘.:"'- ..-'-'_:HH-‘ jl} i ncy= 0.868 i

Bearm Pegk= —1.63 dBi, =17 .u||| rf-..
Heam Peok= 1.57 dBi, —88, 00,
Hearn F—'r-nlf— 1.46 rﬂ-'l ¥
Heom |P— 067 hi{

: frrFq}i‘ng:.-'— 1'3"” (GHz) )

‘ _ﬁw-g\._f? 1.930 (GHz)

__". |.u. 1 |.J.ﬁ| ..,.
j320. 1 31(1.910 GHz)
1.24{1.850 GHz)

beroge= =3.66(1.575 GHz)

b
e ,.-"rc-:c,l.

. -ﬁ-'-'a-n:lr.]t-— 5.58(0.849 GHz)

¥ .
Amplitude(dBi) File= H—FCR.pot

[H-plane, Folder- Close retracted State ]
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BT L v n
v Frequency= [.849 {GHz)
3[;- & Frequency= 0.869 (GHz)

Heamn Peak= (.46 dBi, =103.00 deg
Beorn Pegk= 1.41 dBi, - 104.00 deq-30

Heam Peak= (.52 dBi, 64.00 dec 1.575 {GHz)
Heam Peak= -[.09 dHl = 1.850 {(GHz)
Hearn Pegk= ()58 dBi, * i P 1.9
Beam Peak= —0.59 dBi, = #53 Macieass 1.9

i o

Bean Peok= —1.70 dBi,

310 {GHz)
30 J_'-Ilfl
I

) {GHz

= =5 G001.890 ) GHz)
= —4 16(1. '-H:I |_..!'|"'
320-3.65(1.910 GHz)
= -551(1.850 GHz)
1.88{1.575 (Hz)
99100860

.5 1E{ﬂ E#EI GH?]

I _""‘--_.II_ ."”__E-r“ _Il'n.—-"" : v A'I'E'fﬂgf:"—-
18D Y
AmplitudeldBi) r||r~_-— 1=F( IDI ol

[E1-plane, Folder-Open retracted State ]

Classify '
T v Frequenqﬂ— 0.849 (GHz)

e 1\\\0 i Frequency= 0.B69 (GHz)

Beom Peak= 2,93 dgi, 89.00 deq™ ‘___, il i T S Mrequency=
Beam Peok= 2.72 dbi, 'IIEH:'!I “deg . 1. P A . T e “ [Fraguency= 1.
|

Beam Peak= 0.03 dBi, 105.00 deq

Beom Peak= 0.97 dB, 105.00 deq

Beom Peok= 2.82 dbi, - I LT ot
Beom Peak= 1.7% dBi, NEN 0 I W S ) S R T ty=

Beom Peok= 0.94 dfi, — 144 @O Fendl 3 S e S e g Emoerey= 1

—4.07(1.990 GHz)
b N -._' . E b M= _--_,nllu'l;.fle ]

= 120G e #20-9 48(1.910 GHz)
gy . ol 2.77{1.850 GHz)

veroge= -2.2001.575 GHz)

cg Averoge= —2.28(0.869 GHz)

F T R 7 Average= -3 24(0.849 ﬁi-lr]
180 T
Armplil pde(dBi) File= *5' FUF\' pot

[E2-plane, Folder-Open retracted State ]
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Beom F'fuk— —lD E!U dBl HZIU D[J du;

He A Peaki= =

Beom Pegk= 2 'I'.- dBi, =16
Beom Peak= 1.24 dBi, —50
Beom Peok= 0.20 dfs,
Beom Peak= =093 -'i'-h,_ S

_9|:|. o
ol —311(1.930 C h'.-"
- 420-2.12(1.910 GHz)
il '-.' S oge= =1 E"’:-I,r‘l F':JU GHz ,|
' o ,"I.l_ Gaf e ,14(1.575 GHz)
’4]: .'., BRT GHzl
—— g - ¥ chrﬂgc— -2 Eubl'lﬁ 819 L.IIzJ
m[l 1
Amplitude(dBi) File= H=FOR. pat

[H-plane, Folder-Open retracted State ]
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Beam
Beam

Beam
Beam
Beogm
Beam

Heom

Beam F

Pegk= 0.29 dBi, —=87.00 deg -

Beam F

Beam
Beam
HBeam

Peak= 0.57 dBi, ~08.00 deq

Peak= 0.72 dBi, —97.00 deg -

Peak=

Peak= 1
Pegh= 3.
Peak= 2

6 dBi, —74.00

E:l
1.

150~
"'\-.\_\__‘

)14 dBi, - 106.004Fg. " _
Jog T e

X TR
Armplil pde(dBi)

h“-\_jﬂ' i Frequen

":I':;;;_,;'i.&ﬂ.l. AvEr g

v rrequency-* 0.849 (GHz)

ency= [.869 (CHz)

1.575 {GHz)
= 1.;’-?.5;43 (GHz)
1.910 (GHz)
1.930 (GHz)

= —£.60(1.9¢ | Hz)
d= - 3.56( Ilﬂ’} GHz)

120-317(1.910 LH?]
5.00{1.850 GHz)
6.13(1.575 GHz)

fa= —-_.I'l-.l,_ '|

v Al.ler-:qr- -3.19(0. 349 GH;r]

v
File=

E I—FlJr.pm

[E1-plane, Folder-Open extended State ]

Peol= 0.07 u:lBl, -83. EID deq

'eok= 1,62 dBi,
Peak= 348 dBi,
Peak= 3295 48,
Pepk= 2,47 dBi,
Pegh= 1.6 dBi,

Classily
0

96,00 degf®, -~

AmplifudeldBi)

[E2-plane, Folder-Open extended State ]

v Frequ
v Frequ
‘“'-\_“5‘.] i Frequ

requ

File=

Enc'y— 0.549 (GHz)
jency= 0.869 (GHz ]
ency= 1.575 (GHz)

%{}"" 1'311[3 (GHz)

ym ] '-'l_':..j |:| H ]

Sad= —1.31(1.930 GHz)

d20- 3??{1quH;}

i Avergge= = 3.09(0.869 GHz)

¥ Average= —3.20(0.849 GHz)
L A ra 1 |7

£2-FOE pat
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i 1 | -
Beorm Pegk= =073 dBi, 109.00 deg ] frequenqr— 0.849 {GHI}
Beomn Pegk= =0.90 dBi, 108.00 de g N jr_} v= 0.868 (GHz

Bearn Pegke ) B, 179.00 1:“:-
Beom Pegk= 4. 54 L_H. 163 ro),f"q
Beorn Peok= 4.21 dBi, 1€
Heamn F.I—_‘?'-;', 3

-' "

I [=

l"' r-quF'r: y= 375 {(GHz)

. m vency= 1.850 (GHz)

y o [Jur_] | Q'||_|| |:|_1||_.:'J
L-:'._ E qu.g Y= |' I‘ |||"'=

A= [.: I:': (1. I_‘...; .l-!'|".
4008200.91(1.910 GHz)
i nge= 1531 E{[J G”f:I

sHZ

Auerage= —1,96(1.575 (

] Aun—:rL.'u_]E— } EIfU 34'3 {1H ]

Amplidude(dBi) File= H—FOE.pot

[H-plane, Folder-Open extended State ]
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ANTENNA
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MODEL

6215i

7.2 Antenna drawing

1 2 3 4 f 5 f 6
REVISION
No. CHANGE CONTENTS CHANGE CAUSE DATE
1 2 3
5
g B
D &
(o2}
o
- &
A/
] U
Lﬁ 19.0 9.2
93.0*-%(Extended) 67.5%10 (Retracted)
88.5-0
c +1.0
90.0~
NOTE
1. GENERAL Tol: =0.3
] 2. RETRACTION & EXTENDING FORCE:
TOP: 100gf~500gf , STOPPER: 100gf~400gf
3. FREQUENCY: CDMA,GPS,USPCS
RO.5 4. WEIGHT: 3.70g
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N / L, M M M 6 GUIDE TUBE 1 | P.P(BLACK) N/A IR
W ‘1‘\“\‘\‘7 \\“\\‘\“H\V ¢ .®. .@. 5 STOPPER ASSY 1 | KSD5101-C3604 Ni-PLATED IR
/ ! 4 METAL 1 | KSD5101-C3604 Ni-PLATED IR
RI-=— \\ 3 COVER(SPRAY) 1 |P.C(HF-1023/K2658) HK-Y0O IR
\ 2 SLEEVE 1 | Al-2011 N/A IR
. /\\ 1 TOP ASS"Y(CAP) 1 |PA66(KN333HI-2) BLACK IR
N \\\ 4.0 No PART No. DESCRIPTION Q'TY MATERIAL REMARKS REV.
- 9.0 MATERIAL N/A DRAW | DESIGN | CHECK | APPRO. | TITLE . .
2.0 FINISH N/A ANT® ASS"Y
cS
TolERmGE |Decimal | Angle [ PART NO.] 10CX81A7L000005
DETAIL "A" DETAIL "B" X s DWG NO.| 10CX81A7L000005
SCALE | 2/1 [ UNIT mm|@ <3| MODEL 6215i > A4
REVISION| IR [SHEET CP NAME 62151 < > aceantenna
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ANTENNA
SPECIFICATION

MODEL 6215i TYPE  RETRACTABLEPAGE| 25/25

DATE 2006-04-17 REV.| IR

7.3 Packing Spec Drawing
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