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EM.W. ANTENNA Co., L1D.

3. Product Summary & Terminology

3.1 Summary
This is the product specification of Antenna applied to Mobile Phone Set.

3.2 Product Number
E.M.W. Antenna Part Number:

3.3 Measuring Unit & Definition

SI unit will be used, unless any specialties are announced.

Tx Transmit Band
Rx Receive Band
PCB Printed Circuit Board
VSWR Voltage Standing Wave Ratio
dBi Antenna gain in dB relative to a isotropic antenna
Room Temperature 20 + 3T
CW Clock Wise
g Acceleration of gravity 9.82 n/s’
RH Relative Humidity
gf / kef Gram weight (1gf=880.665dyn) / Kilogram weight ( 1kef=9. 80665N)
Ph Potential of hydrogen
F Force
T Torque
3.4 Frame of Reference
¥/
Y
X

-_J\J\J

-_J\J\J

\J\Jq

\J__J‘J

Figure 3.4.1 Coordinate within the Handset
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4. Electrical Feature

4.1 Frequency Band

rvice

BLUETCOTH

(MHz)

2400MHz ~ 2500MHz

4.2 Impedance

4.2.1 Input Impedance
- R=5H08

4.2.2 Measuring Method

4.3 Matching Circuit

requirements.

4.4 V.S.W.R.

Antenna

0.5pF

l

4.4.1 Free Space Environment

0.5pF

l

By using Network Analyzer, connect the antenna installed handset to the reflection point

of Analyzer and measure the impedance wvalue within the designated frequency band.

Matching Circuit is composed in free space of 4.1 frequency band while satisfying customer’s

Impedance Matching optimization is performed under the below mentioned environment.

Frequency Rx
Mode 2400MHz 2450MHz 2480MHz 2500MHz
Slide Down (VSWR) 1.5 11 1.4 01 1.5 11 1.6 11
Slide Up  (VSWR) 1.4 : 1 1.4 :1 1.5 : 1 1.6 : 1




EM.W. ANTENNA Co., L1D.

W~

Electo Magnetic Wave

4.4.2 Measuring Method

Connect (soldering) 50% semi-rigid coaxial cable to the 50Q spot in handset. To
minimize the loss of transmission, semi-rigid coaxial cable is used. Including PCB,

the handset shouldn’t be different from the one, which will be used for mass

production.

Specification should be the same for all frequency bands. Free Space means that

Handset is put on the surface of no conducting plastic.

4.5 Directive ness
Omni—directional (Horizontal)

4.6 Gain

4.6.1 Gain Table
Set Conditions Slide Down Slide Up
I TEM SPEC
Frequency Range [MHz] 2400 ~ 2500
VSWR [Max] 1.6 1 1
Bandwidth [MHz] 100
Polarization Linear

Total Gain (Peak / AVG.) [dBi] | -0.258 / -5.163 | -0.193 / -6.140
Peak -3.280 ~4.353
Theta
H AVG. -7.673 -8.792
(XY-Plane) Peak -5.492 -3.514
Phi
AVG. ~10.544 -9.936
Peak -4.164 -5.134
Gain Theta
AVG. -8.812 -11.286
[dBi] El
(XZ-Plane) Peak ~4.085 -4.244
Phi
AVG. -7.078 -6.842
Peak -2.053 -0.371
Theta
2 AVG. -5.392 -6.363
(YZ-Plane) Peak -12.200 -13.890
Phi
AVG. -16.703 -18.534
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4.6.2 Measuring Method

Measure the radiation pattern in service band. As shown in the figure 4.6.1, put handset in the
Shield Room and then radiate vertical polarization for the figure 4.6.1(a) as a source polarization

and measure the receiving power level by changing horizontal angle. Measure the
maximum gain and average value of average gain.

% :bcw\

value of

(a) H-Pattern (XY-Plane)

(b) E1-Pattern (XZ-Plane)

Figure 4.6.1 Gain Measurement Position

(c) E2-Pattern (YZ-Plane)

4.7 Maximum Power
- P = 2W under
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5. Electric Performance Data

5.1.1 Smith-Chart & V.S.W.R. & S11 (Slide Down)

Trl 511 Smith (R+3ix) Scale 1. CICICILI F—'l M]
@ 511 Swr 1.000 Ref 1000 [FL1
T 511 Log Mag 10.00ds/ ref O0.000ds [F1 Mm]

11.00
1 2.4000000 GHz 1.5020 /’"
2 2.4500000 GHz [1.3881 ﬁ_“l\
3 2.4800000 cHz 1.4620

10, 00 4 2.5000000 GHzZ 1. 58

9,000 /

7. 000 (
T
6. 000 z

5.1.2 Smith-Chart & V.S.W.R. & S11 (Slide Up)

Trl s11 smith (R+ix) Scale 1.000U EFl M]
» 511 swr 1,000¢ Ref 1.000 [F1
Tr3 s11 Log Mag 10.00dBf Ref O. ooodB [F1 m]

11.00

3 2.4B00000 GHz [1.5064
#4 2.5000000 GHz [1.59

10.00
7

g, 000

B. 000 /

7.000 ‘ ( 4

6. 000 ( il

1 2.4000000 GHz [1.4393 / —
2 2.4500000 GHz (1.4230

1.000p et T

&
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5.2.1 Slide Down Radiation Pattern
5.2.1.1.1 H - Theta (XY-Plane)

Test Name | [STRZ-BT_SD

|
Polar Chart Overator | [JSK@EMW B3H |
Date ! [pooga Tzaioee |
Time: : [2= 7:40:05 |
Description :

MAT, : 05pF _0ohm0,5pF

>

Callbration : [05-10-06 |

Frequency [MHz] Plot Data Type

H-Pol -

Max Amplitude

@ Chart 20
Data Cut XY Cut -
Phi-axis ¥ Phi Peak
Posttion : ]Wj dog PLOT
-165 165
180
 Chart 30 Pol:
Theta [deg] B
B Peak B Mull SideLob
Fraq [MHz) | Polarization B sl sl e Beam Widlh | Average  |lormalize Facto
Walue [daa) Value [deg] Walue Pos|1 [deg] Fos2 [deg]

2400.000 -3.860 140,000 -29,502 145,000 04.44 -B,404) 50,80
2450.000 -3.280 13,000 -30.713 -145.000 12.69] -1.673) [
2480.000 -3825 135,000 -35.89 -145.000 15.50] -8.195) 51,25
2500, 000 4,104 155,000 78,255 ~145, 000 76,60 ~B.481| 51,30

5.2.1.1.2 H - Phi (XY-Plane)

Test Name | [STX2LBT_SD
Polar Chart Operator : [ISK@EMW 65H

Date : [pooga 1280
Time 2% T:a0:08

Description :
MAT, + 0.6pF ohm_0.5pF

Calibration : [08-10-06 |

Frequency [MHz]

Plot Data Type
Vel ~]

Normalization

Global Peak = |

Hange Change
Max Amplitude
@ Chart 2D
Data Cut =Y Cut -
Phi-azis W Phi Peak

Position ¢ QD,Ujdsg PLOT

¢ Chart 3D Pola
Theta [deg] '
B Peak B Mull SideLob
Freq, [MHz1 Folarization Arls eam Fed Lol Jusose Beamn Width Average Normalize Facto
Value [deg] Yalue [degl Value Pos1 [deal Pos2 [deg]

2400, -6.2599 -10.000 33682 130,000 2213 -11.323 50,68
245000 -h.4%2 -10.000 -30.23 95.000 20.81 -10.544] 51,18
248000 -6.089 -10.000 -32.13 125,000 26.02) -10.2%2 51,45
2500, -6.374 ~10,000 -26.551 120,000 29,08 ~10.069 51‘55|

3
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5.2.1.2.1 E1 - Theta (XZ-Plane)

Test Name : [STHZ_BT_SD ]
Polar Chart Operator :  [ISK@EMW 65H
Date 20093122022
Tme:  [2F 74008 ]
Description
MAT, © 0.5pF_Oohm .0 5pF -~
¥
Calibration : [0370-06 \
Frequency [MHz] Plot Data Type
Fi-Pol 3
Amnplitude [dE] >

Mormalization

Global Peak =

Max Amplitude

@ Chart 2D
Data Cut K-Z Cut -
Theta-axis ¥ Theta Peak
Position : 003 deg PLOT
-165 185
180
& " Chan 3D Pal
Phi [deg] e
B Peak Bi ull SideLob
Freq [MHz] | Palarization frsis A et = Beam Widh | Aversge  [dormalize Facio
Value [dea) Yalue [deal Valug Pos| [deal Pos2 [dea]
2400,000 -3,622 0.000 -25,501 15,000 3B/.53 -8, 206| 50,801
2450000 -4.164 0.000 -21.626 15,000 24.34 -6.812| 51.32]
2430000 3417 0,000 23.0% 15,000 B0 579 5i.25|
2500000 -3.527 0.000 -31.494 180,000 33,34 -9.445] 51.30]

5.2.1.2.2 E1 - Phi (XZ-Plane)

Test Name : [STRZ_BT_SD
Polar Chart Onerator | [JSKGEMW 65H
0 Date:  [Z00SSIZE0ZE
Time : 2% T:40:05

Description
MAT. + 0.5pF_Oohm _0.5pF

{3

Calibration : [(8=10-06 \

Frequency [MHz]

Plot Data Type
V-Pal -

Normalization

Global Peak =

Range Change

Max Amplitude

@ Chart 2D
Data Cut K-Z Cut -
Theta-axis [¥ Theta Peak

Position : O.Dill deg PLOT

180 1
& " Chart 3D Pal,
Phi [deg] o olar
B Peak Bi Null SideLob
Freq, [MHz] Palarization fis Leluncl b eLohe Beam Width Average Jormalize Facto
Value [deg] Walue [deal Yalug Pos! [dea] Pos2 [deg]
2400,000 -4,262 0,000 -13,726 150,000 23.27) -1.513| 0,68
2450000 -4.085 0,000 -13.520 135,000 72,54 —7.278] 51,16]
2480,000 5818 0,000 -14,877 135,000 24,32 -1,452| 51,45}
2500000 -3.784 0,000 -16,138 135,000 33 96| —7.449] 51,55]
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5.2.1.3.1 E2 - Theta (YZ-Plane)

Polar Chart

Test Name : [STHZ_BT_SD ]

Operator : JSK@EMW 65H
Date : 20093122022

Tirne [2F 74006 ]

Description

MAT, i 0,5pF_Dahm_05pF e

v

Calibration : ‘0&10*0& ‘

Frequency [MHz] Plot Data Tupe
H-Pol i
Amnplitude [dE] >

Mormalization

Global Peak =

Max Amplitude

@ Chart 2D
Data Cut Y-Z Cut -
Theta-axis [¥ Theta Peak
Position ; 003 deg PLOT
-165 165
180
&  Chant 3D Pal.
Phi [deal ant 3D Palar
B Peak Bi ull SideLob
Freq [MHz] | Polarization s sl SRR e Beam Widh | Average  [dormalize Facio
Value [dea) Yalue [deal Valug Pos| [deal Pos2 [dea]
2400,000 -1.080 0.000 -13.638 150.000 30,83 -5.427| 50,801
2450000 -2.053 0.000 -15.483 150,000 EES)| -5,392| 51.32]
2480.000 -2.210 0.000 -16.566 150,000 0.2 -5.843| 61.251
2500000 -2.03¢ 0.000 -16.068 150,000 23,15 -5, 665] 51.30]
5.2.1.3.2 E2 - Phi (YZ-Plane)
Test Name : [STRZ_BT_SD ]
Polar Chart Operator :  [JSK@EMW BSH ]
Date ¢ [2008 128 028! ]
Time : 2% T:40:05 ]
Description
MAT. i 0,5pF_Dahm_0,50F ~
v
Calibration : [09-10-06 |
Frequency [MHz] Plot Data Type
V-Pal 7
Normalization
Global Peak =
Max Amplitude
@ Chart 2D
Data Cut Y-Z Cut -
Theta-axis [¥ Theta Peak
Position : O.Dﬁ deg PLOT
180 165
& " Chart 3D Pal,
Phi [ng] an alar
B Peak Bi Null SideLob
Freq, [MHz] Palarization fis Leluncl b oe obe Beam Width Average Jormalize Facto
Value [deg] Walue [deal Yalug Pos! [dea] Pos2 [deg]
2400,000 -10.553 150,000 -30,151 45,000 35,68 ~ 16, 86B| 0,68
2450000 -12.200 15,000 -35.015 45,000 33,21 16, 703] 51,16]
2480,000 -12.47 15,000 -33,889 45,000 R 16, 3% 51,45}
2500000 -12.459 30,000 -35,881 45,000 31,92] -16.210] 51,55]

10
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5.2.1.4 3D

Test Name : [STRZ_BT_SD ]
Operator:  [JSK@EMWESH |

Gain [dBI] Date |2029—12—02 |
Time : ELEEEE |
Description
MAT, i 05pF_Oohm.05pF 2.

Calibration : [F8-10-06 \

Frequency [MHz] Plot Data Tupe

2400,000] [VH-S0M ~1
Amplitude [d51 ]
2480.000)  ormalization

2500,000| [Global Peak =

v Default Range

o b Max Smplitude
- L)
) © Chan2p
gl
08
PLOT
@& Chan 30 Palar
e . Beam Pesk Beam hul T Rty
Valus Fhi Theta Valug Fhi Theta
2400 0.291 -165 120 -17.523 S 105 5.2% 28,054%
2480 -0.258 -150 120 -14.483 65 30 -5.163 30.457%
2480 -0.472 -145 120 -15.433 i 30 -5,362 29,036%
2500 -0.53 -145 120 -17.081 i a0 -5.453 26.492%
5.2.2 Slide Up Radiation Pattern
5.2.2.1.1 H - Theta (XY-Plane)
Test Name : [STRZ_BT_SU ]
Polar Chart Operator 1 JSK@EMW 65H ]
Date : 20093122022
Tme:  [2% 52610 |
Description ©
MAT. : 05pF.0ahm_05pF =
v
Calibration : [08-10-06 |
Frequency [MHz] Plot Data Type
H-Fol -
Arnplitude [dB] =
Mormalization
Global Peak  ~
Max Amplitude
@ Chart 2D
Data Cut %-Y Cut >
Phi-axis ¥ Phi Peak
Pusition ; W02 deg PLOT
 Chart 3D Pal.
Theta [deg] L
B Peak Bi Pull SideLob
Freq (MHz] | Palarization s ol ks e b Beam Widh | Aversge  [Jormalize Facts
Yalue _‘ [dea) WValua [deal Valug Pos1 [deal Pos2 [deg]
-4.650| 105, 000 -21.527 ~30,000] 125,38 50,80!
-4.353] 100, 000 -24.812 0,000} 126,28 51.32]
-4.861 100,000 -33.024 0,000} 126,03 5].5-51
.30, %, 000 40.370] 5,000 153,67 51.30]
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5.2.2.1.2 H - Phi (XY-Plane)

Polar Chart

Test Name | [STHZ.BT_SU

]
Operator 1 [SK@EMW 65H |
Date : [zoog 128022 ]
Time : [2% 52810 |
Description

MAT, : 0.5pF _Oohm_0.5pF

€

Calibration : |09-10-06

Frequency [MHz]

Plot Data Type
V-Pal |

Normalization

Global Peak =

HAange Change

Max Amplitude

@ Chart 2D
Data Cut *=Y Cut -
Phi-axis ¥ Phi Peak

Pasition © §Eﬁi§deg

PLOT

© Chart 30 Polar

Theta [deg]
N Beam Peak Beam Mull SideLobe
Freq, [MHz] Polarization Auris Beam Width Average Mormalize Facto
Valug [deg] Value [dag] Valus Posl [deg] Pos2 [deg]
2400, -4, 165 30.000 -36,094| -145.000 52 97 -10.634 50,68
2450, -3514 .00 -33.267] 100.000 4545 -9.93% 51,18
2480, -3.418] 30.00 -31.479] 105,000 67.45| -9.650 51,45
2500, -3.73 25,001 30,911 115,000 76.08] -9 506] 51.56]
5.2.2.2.1 E1 - Theta (XZ-Plane)
Test Narme : [STR2_ET SU |
Polar Chart Operator :  [JSK@EMW BSH |
Date : [2009A 128 02% ]
Time : 2% 2810 |
Description *
MAT. & 0.5pF_Oohm _0,5F ~
v
Calibration : |0&10{36 ]
Frequency [MHz] Plot Data Type
(B =1
Amplitude [dB] »
Marmalization
Global Peak = |
Max Amplitude
q
& Chart 2D
Data Cut %-Z Cut = |
Theta-axis [v Theta Peak
Position ! Eﬁﬁ deg PLOT
-165 1656
180
Z  Chant 3D Pal;
Phi [deg] s
B Feak B MNull SidelLobs
Freq, [MHz] Polarization Bzis A | Laliiha , ke Beam Widih Avarage \ormalize Facto
Walue _’ [degl Value [deg] Malue Posl [deg] Pos2 [degl
2400, 000| -5 645| 0,000 -35,035 15, 000) 2,59 -11,558]
2450, 000] 5,134 0.009 25,321 30, 000) &,15 ~11, 286}
2480, 000| -4,790) 0,000 ~33,024] 90, 000} 24,21 ~11,133]
2500, 000| -4771 0.000] ~23, 080 90,000} 18,02 -TL08T|

12
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5.2.2.2.2 E1 - Phi (XZ-Plane)

Polar Chart

180

Test Name | [STHZ.BT_SU

Operator 1 [SK@EMW 65H

Date : [zo0s= 12@ 022

Time : [2% 52810

Description

MAT, : 0.5pF _Oohm_0.5pF

€

Calibration : |09-10-06

Frequency [MHz]

Plot Data Type
V-Pal |

Normalization

Global Peak =

HAange Change

Max Amplitude

@ Chart 2D
Data Cut *-Z Cut =
Theta-axis # Theta Peak

Pasition © ﬁﬁideg

© Chart 30 Polar

PLOT

Phi [deg]
N Beam Peak Beam Mull SideLobe
Freq, [MHz] Polarization Auris Beam Width Average Mormalize Facto
Valug [deg] Value [dag] Valus Posl [deg] Pos2 [deg]
2400, -4.251 60.000 -12.817] 00d 124.27 -1.257 50,68
2450, -4.244] 5. 00 -13.374] ong 126,44 -b.642 51,18
2480, -3.625 5. 00 -13.290] 000 116,86 - 3@ 51,45
2500, -3.474] 5. 00! -13.818] 165,000 11379 -6.877] 51.56]
5.2.2.3.1 E2 - Theta (YZ-Plane)
Test Name : [STRZ.BT_SU ]
Polar Chart Operator :  [ISK@EMW 6SH ]
Date : [2008F 128 028 ]
Time : |2—?— 8:28110 ]
Description
Calibration : [08-10-06 |
Frequency [MHz] Plot Data Type
H-Fol =]
Amplitude [dB] |
Normalization
Global Paak  ~
Max Amplitude
@ Chart 2D
Data Cut Y-Z Cut -
Theta-axis ¥ Theta Paak
Positon : [ 00 deg PLOT
180
" Chart 30 Pal:
Phi [deg] —
Beam Peak Beam Mull SideLobe
Freq, [MHz] Polarization Axis Bearn Width Average Jarmalize Facto
Walue [deg] Walue l [deal Value Posl [degl Pos2 [deg]
2400, 000] -1.369 0,000} 105,000 36,67 -6.B76 50,80
-0.371 0,000] 105,000 25,69 6,363 51,32
-0634) 0,000 , 278| 105,000 3863 -EE37| 51,25
-0.569) 0,000} 24,193 105,000 40.20] —B.621] 51.50]

13
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5.2.2.3.2 E2 - Phi (YZ-Plane)

Polar Chart

Test Name | [STHZ.BT_SU

Operator 1 [SK@EMW 65H

Date : [zo0s= 12@ 02

Time : [2% 52810

Description

MAT, : 0.5pF _Oohm_0.5pF

1%

Calibration ! [09-10-06

Frequency [MHz]

Flot Data Type

V-Pol &

Normalization

Global Peak =

HAange Change

Max Amplitude
@ Chart 2D
Data Cut Y-Z Cut -
Theta-axis ¥ Theta Paak
Pasition © Eﬁﬁdeg PLOT
-168 165
180
 Chart 3D Pol
Phi [deg] e e
Beam Peak Beam Mull SideLobe
Freq, [MHz] Polarization Auis Bearn Width Average  [dormalize Facto
Value [deg] Value | [dag] Value Posl [deg] Pos2 [deg]
2400, -15.114] 000 -36,243] 00d 36.3] -19.351 0.6
2450, -13.890) .00 -32. 964 ong 35,28 -18.534 18
2480, -13.291 30,000 -27. 465 0ng 35,00 -18.158 L5
2500, -13.505 L] 32,872 00g 32.66] -17.7%4 56|
Test Name : [STRZLBT_SU |
Operator | PSK@EMW BSH |
&=
. . e . Dete [poos-12-02 ]
Gain [dBi]
Time [ |
Description ©
MAT, © 0.5pF_fiohm_0,5pF A
i
o)
Calibration : [09-10-06 |
Frequency [MHz] Plat Data Type
YH-SUM -
Amplitude [dB] »
Mormalization
2500.000( [Global Peak =
¥ Default Range
Iax Amplitude
 Chart 20
acr 08!
PLOT
@ Chart 3 Polar
B Peak Beam Null
Freq, [MHz] Polarizat) il 0 Gain[dBil Efficlency
Value Phi Theta Walue Phi Theta
2400 -0.998 -140 [E: -33.317 105 6,469 22.545%
2da0 0.193 -100 150 -22.043 105 -6.140 24.321%
2480 0,171 % 150 -19.030 105 -6.133 24,364%
2500 0044 -65 150 -17.4% 100 -6.061 24, 768%

14
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6. Test Conditions

6.1 Network Test
Slide Down

6.2 Anechoic Chamber

Slide Up

Source Antenna

Set Test JIG

15




