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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 DCN, UPCS, AWS 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.

(¢ 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

Document No.
KOEX-PO-7101-169

Part NO.
Kl - 08404

Specification Sheet

Frequency Range

Electrical Specification DCN UPCS AWS
(824 ~ 894 MHz) (1850 ~ 1990 MHz) | (1710 ~ 2155 MHz)
Band Width 70 (MHz) 140 (MHz) 90 (MHz)
V.S.W.R Open 54:1 3.1:1 3.1:1
(min) Close 6.8:1 34:1 32:1
H-plane -12.48 dBi -4.76 dBi -5.04 dBi
Open E1-plane -13.45 dBi -6.25 dBi -5.62 dBi
Average Gain E2-plane -11.90 dBi -4.06 dBi -6.15 dBi
(min) H-plane -8.23 dBi -5.81 dBi -5.63 dBi
Close E1-plane -12.72 dBi -7.38 dBi -6.77 dBi
E2-plane -11.74 dBi -5.36 dBi -6.81 dBi
Input Impedance 50 (Q)
Polarization Vertical / Linear
Power (Max) 2w

Mechanical Specification

Carrier Material PC(SC-1004A),EM96P
Dimension 39.01(*£0.2) x 15.97(+0.2) x 7.05(%£0.2) mm
Weight 1.5(g9)
Radiator Material SUS 301 3/4H
Operation Temperature -30~ 80 ('C)
Operation Humidity 10 ~ 90 (%)
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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 29
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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%2°C 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 -30°C during 1 hour.
Low temperature Test - Dwell in -30°C chamber for 96 hours then stabilize

at room temperature for measurement

- Set temperature +60C during 1 hour with

. L 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 35C 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

PO-7101-169IR
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2Hr

»
P

2Hr

A
A 4
A

2Hr 2Hr

1 Cycle

»
P

P
<

»|
P

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 90t5%

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= 20C 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=+207TC >

t2=-30C /

1Hr 96Hr

A
y
A

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=+60TC
Time/Hours
t1=+20C >
« >l >l >
1Hr 24Hr 1Hr
//
Increasing Humidity < >
to 90+5% RH 1 Cycle

PO-7101-169IR

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= 20C 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=+20C -

A
A
4

Time/Hours
1Hr 96Hr

A
A 4

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 GSM/US-PCS frequency band.
Step 3. Inspect VSWR < 4.4(DCN) 2.1(UPCS) 2.1(AWS)

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

AN AY '| . I '_'_. Iwiwi \WAYI { Vi [N ]
.Jﬁ E\ Vv‘ ¢Jlffﬁ”TVEU?U\E
— . . STANDABD GAIN HORN ANT. =
= DBE-520-1¢ =
— e DBF-520-15 =
= 1|;.::J : <]
[~ ) <]
=
= =
::_T—‘“- -.""_::
= =
= POSTTIONR =
,\ |h\r l..’h\ |’“'; lf\ 'lll' II'I.I [\ ‘Iﬁ, ;l' #ﬁ\. ."I'\ 'l‘. j\-'li Al l‘L r'ﬁl\ U .'["I ."ﬂ\ ff\. a’n\ .‘""L u'n‘ .“I“. 1

= GPTB I |
=

[o] [oooooo] [oo] I
POSITIGHER - o=
_ CONTROLLER
?]E;CTUR 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 7Ty
H
Y
X
Fig. 11(a)
A CW 4 CW
7Ty 7y
E1 E2

E
E

Fig. 11(b)
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8. Measurement Data

Model CDM7126 Part No. Kl - 08404

Written by Jae Kwan Song Authorized by Hwan Sung Park

Instrument Network Analyzer: 8753ES (HP)

Subject Internal Antenna

Frequency 824 ~894MHz / 1850 ~1990 MHz / 1730 ~ 2140 MHz

ltems Test Result
Frequency Range 824 ~ 894 MHz | 1850 ~ 1990 MHz | 1710 ~ 2155 MHz
Open 44 :1 21:1 21:1
V.S.W.R ( Min)

Close 58:1 24 :1 22:1
H-plane -2.64 dBi 0.97 dBi -0.19 dBi
Open E1-plane -0.51 dBi 0.56 dBi -0.51 dBi
E2-plane -2.31 dBi 1.50 dBi 0.47 dBi

Peak Gain

H-plane -2.36 dBi 1.03 dBi 0.31 dBi
Close E1-plane -3.26 dBi 0.39 dBi -0.95 dBi
E2-plane -2.60 dBi 1.02 dBi 0.70 dBi
H-plane -11.48 dBi -3.76 dBi -4.04 dBi
Open E1-plane -12.45 dBi -5.25 dBi -4.62 dBi
Average Gain E2-plane -10.90 dBi -3.06 dBi -5.15 dBi
(min) H-plane -7.23 dBi -4.81 dBi -4.63 dBi
Close E1-plane -11.72 dBi -6.38 dBi -5.77 dBi
E2-plane -10.74 dBi -4.36 dBi -5.81 dBi
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8-1 VSWR

P S11 SWR 1,000/ Ref 1.000 [F1 M Del]
11.00
1 924.00000]MHz 4.0120
2 234.00000( MHz  4.4882
3 1.7300000 GHz 2.1727
10.00 |14 1.3500000 GHz 1.7220
£ 1.39000000 GHz 2.1543
s6  2.1400000 GHz 1.448C
2.000
&.000
7.000
&.000
£.000
4.000
3.000
2.000
1.000 Y
1

( Folder Open)

( Folder Close)

PO-7101-169IR

pIEE c11 SWR 1.000F Ref 1.000 [F1 M]
11.00
1 WHz z.7z2e9
z MHz ©.=5201
2 GHz  Z.Z266
10.00 |4 GHz— 21505
c GHz  2.4947
s GHz 1.571G
9,000
&.000
7 .000
&.000
C.000
4,000
2,000
2.000
1.000 Py a4
tsetesomee  wewpkke  Swp22cr BN
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8-2 Smith Chart

P 511 Smith CLogsPhasze) Scale 1.0000 [F1 M Del]

§24.00000 MHz -4.4504 dE -
&34 00000 MHz
1.7300000 GHz
1.5500000 GHz -1
1.9200000 GHz
2. 1400000

T foura

( Folder Open)

b

11 imith (Log/Fhasel Scale 1.000U0 [F1 M]

894 .00000 MHz -32.0365
1.7300000 GHz -8.40
1.5500000 GHz -&.

1 .5900000

T2

1 524.00000 MHz -5.7302 4B
2

3

4

5

=6 2.1400000

( Folder Close)
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8-3-1 Radiation Pattern ( H-plane )

- Folder Open

Test Name [TP.RT #1 |

Polar Chart Coeranor : [Oneratar Name |
Date F07-12-18
=
"“‘*L“-._H Time : [ & 10518 |
Deserlption ©
Test Descripions -

Calibration : [Z0070015

Fraquency [MHzl

Amplitude [dB] = |
Normafizafion
[Glohal Poak =]
1 73L000)
1740000
1850000
19
on
1990.000
RIE T Mas Amplitude
= Chart 20
DataCin [%vew <]
Po-roa @ Phi Buak
Prosilion ¢ |Wﬂd=n PLOT

¢ Chart X Palar

Shdel oh
Fre [MHz] | Polarizafion duis - = Beam Widgh fyerage  [ommalize Fack
Valug Poz1 [deg] Pos2 [deg]
07.08 =
195, 55|
200
ET.@ I
Test Name [TP.RT #1 |
Polar Chart Coeranor : [Oneratar Name |
Date © Z007-12-18
15
—— . A0
~— . Time ! [ & 10518 |
Description ©
Test Descripions -
-
Calibwation : (2007016
Frequency [MHz] Plot Daatar Ty
220000 | [VH-SIM =l
ER Amplitude [d8] =]
94000 | Normahzston
1730.000 |Global Peak =
1 74010000
8
210000 Max Amplitude
L
= Chart 20
Data Cut FET e R
Fhi=axis & Phi Prak
Prosiliee ¢ |Wﬂd=n PLOT
-165 165
160
¢ Chart X0 Palar
Shdel oh
Fre [MHz] | Polarizafion duis - = Beam Widgh fyerage  [ommalize Fack
Valug Poz1 [deg] Pos2 [deg]
14031

=220 16, 75|

1368 EAEE] 55|
T4 EY S [£]
5.93 3% 9]
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Polar Chart

i
— 15

-

Test Name [TP.RT #1 |
Coeranor : [Oneratar Name |
Dale : 20071218 |

Time [ & 10518 |

Deserlption ©
Test Descripions -

Calibration : [Z0070015
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- Folder Close
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Dale : 20071218 |
Time © [F& TiEsE |
Description ©
Test Descripions -
il
Calibwation : (2007016
Fraquency [MHzl Pl Dt Typer
[VH=S1IM =l
Amplitude [dB] = |
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[Giobal Puak =]
| FEL
1 740,000
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19100
200
1500.000 1
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Polar Chart
AE e B
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Test Dezcripfions -

Calibration : [Z0070015

Fraquency [MHzl

849000 &

L Amplitude [4B] = |
94,000 Normulizafion
1730000 | [Global Poak =]
1 74000

Range Clangs

PO-7101-169IR

anm Mas Amplitude |
-
= Chart 20
DataCin [%vew <]
Phizaxis @ Phi Peak
Prosiliee ¢ Wﬂd:n PLOT
165 165
160
¢ Chart X0 Pal
Theta [deg] ki
Beam Paak Bazm Null Sidel oh
Frag vzl | P s | = BeamWigh | Average  [ormalize Facto
Valug Valua Tdag] Value Paoz] [deg] Pos [deg]
= =20,000) 1 -2.545| {6, 75|
13511 E0.000] 11.89 2.9 58]
1]} E0.000] k] 3,807 [£]
B 0,00 i E
Test Name [TP.RT #1 |
Polar Chart Cmerator : [Onerator Name |
2 Date [Z2007-12-18 |
AE et B 15
= T Tme:  [2E TR@5E |
Description ©
Test Descripions -
il
Calibwation : (2007016
/
=i |
Fraquency [MHzl
-2 L Ampliads 48] =]
9000 | pgrmasizafian
I_é 160,000
E 110,000
[EST]
0
Mas: Amplitude |
v
= Chart 20
DataCin [%vew <]
Phizaxis @ Phi Peak
Prosiliee ¢ Wﬂd:n PLOT
165 165
160
¢ Chart X0 Pal
Theta [deg] ki
Beam Paak Bazm Null Sidel oh
P duis | = Beam Widgh fyerage  [ommalize Fack
Valug Valua Tdag] Value Paoz] [deg] Pos [deg]
=14 =30.00]] 10.97 -3.255| 5]
EEH 90,000} £ 107] il
1.1 30,000} 2537 . 180 57
T 0,00 EAE 455 i

www.Koma-tech.com



Illeomatacsn
KOMA-TECH Co., Ltd.

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

- Folder Open

Polar Chart

Test Name [TP.RT #1 |
Cmerator : [Onerator Name |

Date F07-12-18
Time : [ & 10518 |
Deserlption ©
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Calibration : [Z0070015
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