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2. General Outline

2-1 Applicability
This specification is applicable to Planar Inverted F Antenna Module carried in the
CDMA phone terminal of Bluetooth Band

2-2 Introduction

The purpose of this document is to establish a design specification for the antenna
product that Koma-tech is developing for the CDM7126 wireless handset.

This specification is preliminary.

Any changes or additions to this specification can affect schedule or cost or the
product and should be negotiated between Koma-tech and UTSTARCOM before being
incorporated into the specification.

Upon agreement of this specification, Koma-tech will make no changes without the

written approval from UTSTARCOM.

2-3 Sl Unit
Sl unit will be used, unless any specialities are announced.

T Celsius (degrees Centigrade)
cm Centimeter
g Acceleration of gravity = 9.8 m/s”

MHz Mega Hertz
N Newton

w Watt

RH Relative Humidity

Tx Transmit Band

Rx Receive Band

PCB Printed Circuit Board

VSWR | Voltage Standing Wave Ratio
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3. Electrical & Mechanical Specifications

Specification Sheet

Electrical Specification

Frequency Range

Bluetooth Band

2402 ~ 2480 MHz

Band Width 78 MHz
V.S.W.R ( Min) Close 311
Open 3.3:1
H-plane -15.2 dBi
Close | E1-plane -19.5 dBi
Average Gain E2-plane -7.8 dBi
(Min)) H-plane -18.8 dBi
Open | E1-plane -20.4 dBi
E2-plane -6.4 dBi
Input Impedance 50 (Q)
Polarization Vertical / Linear
Power (Max) 2w

Mechanical Specification

Dimension 21.10(%+0.2) x 3.45(£0.2) x 6.29(+0.2) mm
Weight 0.1 £0.1(g)
Radiator Material SUS 301 3/4H
Operation Temperature -30~80('C)
Operation Humidity 10 ~ 95 (%)

Others

100 pF _l_ 3.3nH

0.5 pF

PO-7101-169IR
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Internal Antenna
4. Mechanical Specifications

4-1 Drop Test

The antenna is attached to a dummy weighted radio (95)g.
It drops a dummy with the antenna directed to a steel plate that is 1,000mm x 1,000mm
with thickness 20mm. (Fig. 1)

The drop will be done at six different planes by 5 times each.
- After test is completed : There shall be no visual deterioration or esthetical and

mechanical performance.

The antenna shall satisfy the electrical Specifications

Drop

1.5M

Steel Plate / 1,000mm

20mm ¢

A
v

1,000mm

Fig. 1
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4-2 A tension test of Contact point

Measure reaction force of the antenna spring contacts with 180gf+100/-50 by 500 times.
(Fig.2)

- After test is completed : There will be no evidence of mechanical damage.

The antenna shall satisfy the electrical Specifications.

180gf+100
500 times

4-3 Vibration Resistance test

Place antennas mounted into the rear housing (enclosure) onto the vibration table.
The vibration test will be carried out for 30 minutes in the directions of X, Y and Z under

condition shown below.

- After test is completed : There shall be no visual deterioration or esthetical and
mechanical performance.

The antenna shall satisfy the electrical Specifications

Oscillating frequency | Sweep Time | Amplitude | The maximum acceleration
5~55~5Hz 10 min 1.5 mm 2g

PO-7101-169IR 8 www.Koma-tech.com
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Internal Antenna
5. Environmental Specifications

O Standard Temperature Range (IEC Specifications)
- Standard Temperature : 15~35 C
- Humidity : 25 ~ 85%
- Atmospheric : 86~106 kPa

O Environmental Specifications

- Specification : No evidence of mechanical damage.
Satisfy the electrical Specifications.
Item Test Method

Perform 10 cycles as follows :

Temperature Cycling - -30%2C for 2 hour

- +80%2C for 2 hour

- Increase temperature +60C during 1 hour with
humidity increasing to 90+5% RH.

- Dwell in +60°C, 90 +5%RH chamber for 96 hours.

Heat resistance and

High static humidity

- Set temperature -30C during 1 hour.
Low temperature Test - Dwell in -30°C chamber for 96 hours then stabilize

at room temperature for measurement

- Set temperature +60°C during 1 hour with

. o humidity increasing to 90+ 5% RH
Static Humidity Test

- Dwell in +60°C chamber for 24 hours then stabilize

at room temperature for measurement

Corrosion (Salt spray) - Exposed to the salt fog of NaCl solution(5%) at
Test 35°C for 48 hours.

- Increase temperature +80°C during 1 hour.
High temperature Test - Dwell in +80°C chamber for 96 hours then stabilize

at room temperature for measurement

PO-7101-169IR 9 www.Koma-tech.com
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5-1 Temperature Cycling

Place the antennas in an environmental chamber. Set temperature cycles between
-30C+2C for 2 hour and +80C+2C for 2 hour.
Complete this cycle 10 times. Then remove antennas from chamber and all to stabilize

at room temperature before measurement.

5-1-1. Test Method
(1) Firstly, leaving an antenna to the temperature t1 for 1 hour.
(2) Secondly, the antenna is left to the temperature of t2 by same method for 1 hour.
10 cycles of this operation (Fig. 3) are to be repeated.
( Relative humidity must be maintained 50%. )
- After test is completed : There shall be no visual deterioration or esthetical and
mechanical performance.

The antenna shall satisfy the electrical Specifications.

Display Division Temperature
t1 Lower temperature cycling -30C
t2 Higher temperature cycling +80°C

Temp./C
t2
Time/Hours
+20°C >
t1
< > >l »le >
2Hr 2Hr 2Hr 2Hr
1 Cycle

Fig. 3 Temperature cycling
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5-2 Heat Resistance and High Static Humidity Test

Place the antennas in an environmental chamber at temperature t1=20C expose
antenna to this temperature during 1 minutes.
Increase temperature at value of t2=+60C during 1 hours with humidity Increasing to

90+5% RH and soak antenna with these parameters for 96 hours continually. (Fig. 4)

- After test is completed : There shall be no visual deterioration or esthetical and
mechanical performance.

The antenna shall satisfy the electrical Specifications.

Temp./C

t2=+60TC

Increasing

Humidity

to 90+5%

RH ™

Time/Hours
t1=+20TC >
1Hr 96Hr
1 Cycle

Fig. 4 Heat resistance and High static humidity test cycling
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5-3 Low Temperature Test

Place the antennas in an environmental chamber at temperature t1= 20'C expose
antenna to this temperature during 1 minutes.
Increase temperature to value of t2= -30°C during 1 hour, and soak at this temperature

during 96 hours continue. (Fig. 5)
- After test is completed : There shall be no visual deterioration or esthetical and

mechanical performance.

The antenna shall satisfy the electrical Specifications.

Temp./C

Time/Hours
t1=+20T >

t2=-30C

A
A A
A
A 4

1Hr 96Hr

A

\ 4

1 Cycle

Fig. 5 Low Temperature Test
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5-4 Static Humidity Test

Place complete antenna in an environmental chamber at t1=+20°C.

Increase temperature at t2=60+5°C during 1 hour with humidity increasing to 90+5%
RH and soak antenna with these parameters for 24 hours. After the finish initial ambient
parameters should be achieved during 1 hour. (Fig. 6)

After the test perform an inspection of the tested samples.

- After test is completed : There shall be no visual deterioration or esthetical and
mechanical performance.

The antenna shall satisfy the electrical Specifications.

Temperature Relative Humidity Testing time
60+£5°C 90+5% RH 24 hours
Temp./C
t2=+60T
Time/Hours
t1=+20T >
< > > >
1Hr 24Hr 1Hr
/ -
Increasing Humidity < >
to 90+5% RH 1 Cycle

Fig. 6 Static Humidity Test
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5-5 Corrosion (Salt Spray) Test

Place complete antenna in salt spray cabinet at temperature +35°C with the salt fog of
NaCl solution(5%) : soak time 48 hours.

Then remove antennas from chamber and all to stabilize at room temperature before

measurement.

Temperature Concentration Testing time

35°C 5% 48 hours

- After test is completed : There shall be no visual deterioration or esthetical and
mechanical performance.

The antenna shall satisfy the electrical Specifications

PO-7101-169IR 14 www.Koma-tech.com
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5-6 High Temperature Test

Place the antennas in an environmental chamber at temperature t1= 20'C expose
antenna to this temperature during 1 minutes.
Increase temperature to value of t2= +80C during 1 hour, and soak at this temperature

during 96 hours continue. (Fig. 7)

- After test is completed : There shall be no visual deterioration or esthetical and
mechanical performance.

The antenna shall satisfy the electrical Specifications.

Temp./C

t2=+80T

t1=+420T

[

A
y
A

A
4
A 4

Time/Hours
1Hr 96Hr

1 Cycle

Fig. 7 High Temperature Test
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6. Measurement Setup

6-1 Test Equipments

Network Analyzer HP8753ES

Calibration Kit HP85033D

Adaptor SMA Type Female — SMA male
Measurement Cable SPS-2801-400-SPS (Insulated Wire Inc.)

6-2 Test Equipments Setting

6.2.1 Display Dual channel : On
Split display : On

6.2.2 Menu Number of points : 201
Power : 0 dBm

6.2.3 Measure Channel 1 : S11

Channel 2 : S21

6-3 Calibration

Calibration Cal. Kit: 50 Q
Calibration menu — Full-2 Port
Reflection
Forward : Open — Short — Load
Reverse : Open — Short — Load
Done
Transmission
Do Both — FWD + REV
Done
Isolation
Omit Isolation
Done
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7. Test Procedures

7-1. VSWR
7-1-1. Test Method (Engineering)

The antenna is tested while mounted in the handset. The handset is set up with a 50
Ohm coaxial cable connected to the 50 Ohm point.

Calibration is done at this 50 Ohm point.

The other end of the 50 Ohm coaxial cable is connected to a network analyzer.

The handset is positioned on a non-conductive table for free space
measurements. (Fig. 8)

Step 1. Connect ANT Port with Cable included Adaptor to Port 1 of Network Analyzer.
Step 2. Point out Markers on Network Analyzer Display at Bluetooth frequency band.
Step 3. Inspect VSWR < 3.1(close)/ 3.3(open)

Step 4. Measurement.

Fig. 8
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7-2. Gain and Pattern (Far Field Chamber)

7-2-1. Test Method (Engineering)

The antenna is tested while mounted to the handset.
The antenna is tested in free space in the anechoic chamber.

Radiation patterns are measured at the center of transmit and receive bands. (Fig. 10)

Step 1. Calibrate Chamber System for Gain Measurement Using Dipole & Horn Antenna.
At the Same Time Set Up Software Program for Chamber System Control.

Step 2. Change Over from a Dipole & Horn Antenna to Measuring Antenna on Target
Positioner.

Step 3. Start a Software Program for Chamber System Control & Measuring

Step 4. Measurement Data

YVVVVVVVVVVVVVVVVVVVVVVVV VTV
= 00 STANDARD GALN HOBN ANT. =
— DBE 530713 DBF-520-15 =
= =
= =
= =]
— POSTTIONER jﬂ
"H‘ lll\‘\ lr'rlllt J’.W ‘.]' 'I"". [\ Jlllll'_ J"Jl\ _'Iﬂll ;Iﬁ‘. .ﬂ. .'F\ ."“". .'H'. h -'lll {\ II1‘L -'In'\ i ."rl'l ln'. Irl' Jn'. "' "' J

[o] [eooooo] [oo] I
POSITIOHER -
CONTROLLER

= GPIB I |
=

'l'EIfTOR HETVORK COHPUTER

Fig. 10
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7-2-2. Measurement of Radiation Pattern

Coordinates and Measurement plane at radiation pattern measurement are defined in
Fig. 11(a) and Fig. 11(b)

Radiation pattern measurement is performed at more than 2 frequencies including the
highest and lowest limit frequency of the band.

A CW
Z 7y
H
Y
X
Fig. 11(a)
A CW A CW
F Iy F Iy
E1 E2

E
@

Fig. 11(b)
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8. Measurement Data

Model CDM7126 BT Part No. Kl — 24414

Written by Tae-Ho Kim Authorized by Jae-Kwan Song

Instrument Network Analyzer: 8753ES (HP)

Subject Internal Antenna

Frequency 2402~2480 MHz (Bluetooth)

ltems Test Result
Bluetooth Band
Frequency Range
2402 ~ 2480 MHz
V.S.W.R Close 219 :1
(Min) Open 2.28 : 1
H-plane -7.71 dBi
Close E1-plane -11.04 dBi
Peak Gain E2-plane -0.22 dBi
(Max) H-plane -10.20 dBi
Open E1-plane -14.46 dBi
E2-plane -0.55 dBi
H-plane -14.19 dBi
Close E1-plane -18.50 dBi
Average Gain E2-plane -6.78 dBi
(Min) H-plane -17.82 dBi
Open E1-plane -19.40 dBi
E2-plane -5.36 dBi
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8-1 VSWR

1 Active ChfTrace Z Response 3 Stimulus

4 MkrfAnalysis 5 Inskr State

11.00

P =11 SWR 1.000f Ref 1.000 [F1 M]

Farmak

10.00

.000

L0000

7000

2.000

2.000

1
2
=3

1.000

2.4020000 GHz
24400000 GHz
24300000 GHz

2.4815
2. 4046
2.4002

Lag Mag

Phase

Group Delay

Srith |

Polar |

Lin Mag

[ ] SWhR

Imnaginary

1 fctive Chi{Trace 2 Response 3 Stimulus

11 Stant 2,29 GHz

IFBIA 30 kHz

( Folder Open)

4 Mhr/Analysis 5 Instr State

11.00
10.00
S.000
S.000
7000
& .000
C.000
4.000

2.000

1.000 p

PG 511 SWR 1.000F Ref 1.000 [FL1 M]

1
2
=3

2.4020000 GHz
2.4400000 GHz
2.4200000 GHz

2.0783
2.09583
2.1922

Lag Mag

Phase

Group Delay

Srnith |

Palat |

Lin Mag

Real

Imaginary
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8-2 Smith Chart

1 Active ChfTrace ZResponse 3 Stimulus 4 Mhkr/Analysis S Inskr State

FIEE 511 Smith (R+35) Scale 1.0000 [F1 M] Farmak
Smith (R

1 2.4020000 GHz 110.18 0
2 2.4400000 GHz FF7.3EE
=3 2.4800000 GHz 46.5

TN
<{2.395 0 1.5335 pf
N -33.926 0 1.6456 pF

Lag Mag

Phase

Group Delay

Smith

R+

Polar

Lin Mag

H SR,

Real

Imnaginary

11 Start 2,29 GHz IFBIA 30 kHz

( Folder Open)

1 Active Ch{Trace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
PG 511 Smith (R+33) Scale 1.0000 [F1 M]

Smith

1 2.4020000 GHz S3.3332 0
2 2.4400000 GHz 59,377 =40.251
=3 2.4800000 GHz 35.2 -34.041

Lag Mag

Phase

Group Delay

Smith

R+ &

Polar

Lin Mag

H SR

Real

Imnaginary

1 Stant 2.29 GHz IFEW® 30 kHz

( Folder Close)
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8-3-1

Radiation Pattern ( H-plane )

Test Name : [Test #1 |
Polar Chart Overator 1 [Operator Name |
Date : [2007-12-24 |
Time 2% 31340 |
Description :
Test Descriptions =
45
0
v
Calibration : |20071224 ‘
5
Franuensy [MHz] Plot Data Type
H-Pal =
@ Amplitude [dB] x|
Mormalization
Global Peak  »
105
120 Max Amplitude
&
*
i3 5 Chart 20
Data Cut %Y Cut -
i = Phi-axis @ Phi P‘Eak
Position : H[I‘Elj deg PLOT
-165 165
180
€ Chart 30 Pal:
Theta [deg] i
Beam Peak Bearn Null Sidelobe
Freq, [MHz] Paolarization Axis Bearn Width Average Jarmalize Facto
Walue [deal Walue [deg] Walue Pos1 [dea] PosZ [deg]
2400,000 -10.204 60,000 -3 701 -180.000 8032 -15.E51 48,19
2425,000 -10.402 60,000 -43.835 -150.000 75,90 -15574 48,58
2445.000 -11.245 60,000 -38.977 -160.000 10211 -16.332 48, 68|
2466.000 -12632 60000 -43.106 -150.000 100,31 -17.239 48, 65|
246,000 -12.654 G0.000 -32.634 -150.000 6261 -17.824 45, B
Test Name : [Test #1 |
Polar Chart Operator :  [Operator Name |
a Date : [2007-12-24 |
Time [2F 25959 |
Description :
Tast Descriptions -~
-60 60
v
Calibration : |20071224 ‘
-5 L
Frequency [MHz] Plot Data Type
H-Pal -
) a0 Amplitude [dB] ~
Maormalization
Global Peak =
-105 105
-120 120 Max Amplitude
g
@ Chart 200
Data Cut XY Cut hd
Phi-axis Iv Phi Peak
Posiion : [ 800 deg PLOT
" Chart 3D Pal
Theta [deg] i Ry
Beam Peak Bearn Mull Sidelobe
Freq. [MHz] Puolarization Ais Bearn Width Average Jarmalize Facto
Walue [deg] Walue [deg] Walue Pos1 [deg] Pos? [deg]
2400, 000 -8.287 k0,000 -2k, 003 -150,000 7910 -12,853 48,19
2475, 000 -1718 E0,000 -22,433 -180,000 B85 -12.501 48, 58|
2445,000 -8997 60,000 -28,569 -180.000 137.13] -13.208 48, 68|
2485,000 -10.059 60,000 -29,585 -180.000 13941 -13.960 [EEE
2445,000 -10.131 60,000 -38.138 -180.000 135,10 -14.19 48, 66|
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( Folder Close)

23

www.Koma-tech.com



IKemataeeln
KOMA-TECH Co., Ltd.

8-3-2 Radiation Pattern ( E1-plane)

Test Name : [Test #1

Polar Chart Overator 1 [Operator Name |
Date : [2007-12-24 |
Time 2% 31340 |
Description :
Test Descriptions =
a5
G0
v
Calibration : |20071224 ‘
75
Franuensy [MHz] Plot Data Type
W-Pol =
o
Mormalization
Global Peak  »
105
120 Max Amplitude
&
& Chart 2D
-135 135
Data Cut Y-Z Cut ~
e A8 Theta-axis " ThetLPEak
Position : D‘Dﬂ deg PLOT
-165 165
160
. € Chart 30 Pal:
Phi [deg] e
Beam Peak Bearn Null Sidelobe
Freq, [MHz] Paolarization Axis Bearn Width Average Jarmalize Facto
Walue [deal Walue [deg] Walue Pos1 [dea] PosZ [deg]
2400,000 -14,467 60,000 32,860 150,000 5307 -18. 756 48, 25|
2425,000 -15013 60,000 -3z.428 150,000 91.24 -18.293 48,50
2445.000 -15.205 60,000 -29.976 150,000 96.95 -16.621 48,73}
2466.000 -16.115 0.000 -34.624 0.000 3112 -13.113 [ERE
246,000 -16.878 0,000 -32.433 0,000 34.96) -13.404 48, 76|
Test Name : [Test #1 |
Polar Chart Operator :  [Operator Name |
Date : [2007-12-24 |
Time [2F 25959 |
Description :
Tast Descriptions -~
45
60 Mo
v
Calibration : |20071224 ‘
-75 3
Frequency [MHz] Plot Data Type
W-Pal -
-80 a0
Maormalization
Global Peak =
-10¢ 105
-1z0 120 Mayx Amplitude
g
@ Chart 200
-135 135
Data Cut Y-Z Cut hd
150 T80 Theta-axis ¥ Theta Peak
Position : i Dﬁdeg PLOT
-165 165
180
= " Chart 3D Pal
Phi [deg] i Ry
Beam Peak Bearn Mull Sidelobe
Freq. [MHz] Puolarization Ais Bearn Width Average Jarmalize Facto
Walue [deg] Walue [deg] Walue Pos1 [deg] Pos? [deg]
2400, 000 -11.644 0,000 —40, 406 0,000 25,38 -17.052 48, 25|
2475, 000 -11.730 0,000 -41.074 0,000 26,27 -17.348 48,59
2445,000 -11.647 0,000 -35.248 0,000 40,00 -18.053 48,731
2485,000 -11.042 0,000 -47.414 0,000 36.35] -18.504 48, 78]
2445,000 -11.405 0,000 -32.849 0,000 547 -18.425 48, 78]
PO-7101-169IR 24 www.
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8-3-3 Radiation Pattern ( E2-plane )

Polar Chart

Test Name : [Test #1

Operator : ‘Operator Name

|
|
[2007-12-24 |
|

Date :

Time : 2% 31340

Description :

Test Descriptions =

v

Calibration : [P007T1224 \

Fraquency [MHz) Plut Data Type
Vol -

Mormalization

Global Peak  »

Max Amplitude
&

& Chart 2D
Data Cut x-Z Cut B
Theta-axis v Theta Peak
Position : D‘Dﬁ deg PLOT
-165 165
160
. € Chart 30 Pal:
Phi [deg] e
Beam Peak Bearn Null Sidelobe
Freq, [MHz] Paolarization Axis Bearn Width Average Jarmalize Facto
Walue [deal Walue [deg] Walue Pos1 [dea] PosZ [deg]
2400,000 -0B45 0,000 -7.4d2 0,000 18.77) -4.220) 48, 25|
2425,000 -0585 0,000 -7.968 135,000 17.46] -4.179) 48,50
2445.000 -0775 0.000 -5.068 0.000 20,65 -4.614] 48,73}
2466.000 -1.236 0.000 -5.270 0,000 36,56 -5.070) [ERE
246,000 -1.424 0,000 -10.332 0,000 34.89 -5, 360] 48, 76|
Test Name : [Test #1 |
Polar Chart Overator : [Operator Name |
Date : [2007-12-24 |
Time [2% 25859 |
Description :
Test Descriplions =
v
Calibration : (20071224 ‘
Frequency [MHz] Plot Data Type
W-Pol =
Mormalization
Global Peak  +
Max Amplitude
&
& Chart 20
Data Cut ¥%-Z Cut ~
Theta-axis ¥ Theta Peak
Poslton : 102} seq PLOT
-165 165
180
. € Chart 30 Pol.
Phi [deg] e
Bearn Peak Bearn Mull SideLobe
Freq, [MHz] Folarization Axis Beam Width Average dormalize Facto
Walue [degl Walue [dea] Walue Fos1 [deg] Fos2 [deg]
2400.000 -0.222 0.000 -23.068 135,000 31.79 -5.482] 48, 25|
2425.000 0466 0.000 -26.312 135,000 30,20 -5.626] 48,58
2445,000 -0.893 0,000 -23.460 136,000 31.07) -6, 103] 48. 73
2465, 000 -1.033 0,000 =20, 445 135,000 32,84 -6, 53H| 48, 7|
2485, 000 -1.417 0,000 -18,441 135,000 35‘97‘ 75‘?B7| 48, 78]
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[ Sheet Metal Drawing ]
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Document No.
KOEX-PO-7101-170

Part No.
Kl - 24414

Internal Antenna
10. Packaging

The antennas will be packed in compartmentalized formed trays. (Fig. 12)
There are 75 pcs per tray. (1Tray = 75EA)
The trays are packed in a corrugated board box, 34 trays per a box. (Fig. 13)

A front of a box will be labeled for shipping according to the standards outlined list.
(1BOX = 2,500EA)

Materials used for packaging Measurement Qty Remarks
1 Tray 438 X 300 X 20 (mm) 75 pcs
2 Box 440 X 300 X 345 (mm) 34 stacks
Iy
1 tray =75 antennas [y
180 O
%EDDDUDUDDDDDDD
Innnnnnn

Tape

-

- Antenna Labe |

- 1 Box = 34 tray x 75 Antennas
= 2,500 antennas

Fig. 13
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Internal Antenna
11. Caution for Use

Document No.
KOEX-PO-7101-170

Part No.
Kl - 24414

11-1. Storage
1) Please keep the product away from high temperature and high humidity.

2) Please keep product away from corrosive gases such as hydrogen sulfide, sulfurous
acid, chlorine, ammonia, etc... The acid could cause the metal antenna to corrode
degrading antenna performance.

[ Storage condition 1]
- Temperature : 5to0 35T

- Humidity : 45 to 75% RH
- Period : 6 months from date of packaging

[ Storage condition 2]
- Temperature : -40 to 90C
- Humidity : 96% RH max
- Period : 96 hours.

11-2. Handling

1) Since the antenna has a contact point it is important not to bend or push on the
spring as it will degrade the spring response and could cause poor contact.

2) It is important to handle the antenna carefully and bending or dents made into the
metal will cause the antenna to detune and could cause performance issues.

3) Please do not touch product directly with bare hands. This will put fingerprints on

the antennas and the acids in the hand will cause the antenna to discolor. While this
will not have a performance effect it does have a cosmetic effect on the part.
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