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Purpose

This document is issued by Laird Technologies Korea in confidence, and is not to be reproduced

in whole or in part without the prior written permission of Laird Technologies Korea.

The information contained herein is the property of Laird Technologies Korea, and is intended solely
for contractual use between Laird Technologies Korea and UTStarcom.

The product specification is a complete description of the product only together with the
specification drawing.
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1 GENERAL

1.1 PRoDUCT DESCRIPTION

Internal PIFA-Style Antenna Consisting of a Stamped Metal Radiator Heat-Staked to a Plastic

Carrier.

1.2 PART NoO.

Laird Technologies Part No.
UTStarcom Part No.

1.3 PRINT ACCEPTANCE

Samples and a Page one drawing was sent to customer. When they are approved, the approval
form should be completed, signed, and sent back to Laird Technologies before further mass

production batches can be delivered.

14 UNITS, DEFINITIONS, AND ABBREVIATIONS
Unless otherwise stated, Sl units are used.

Tx

Rx
PCB
VSWR
dBi
cw

g
RH

141

Implies full mechanical functionality according to specification and compliance with

Transmit Band

Receive Band

Printed Circuit Board

Voltage Standing Wave Ratio
Antenna gain in dB (Isotropic)
Continuous Wave

712367.0001
7083014206

Acceleration of gravity (approx. 9.8 m/s?)

Relative Humidity

“Without mechanical damage”

visual requirements according to specification drawing.

1.4.2

As above but allows reversible misalignment or deformation and minor visual damage

“Without permanent mechanical damage”

(no through-cuts or holes).

1.4.3

Implies full mechanical functionality according to specification but allows visual damage

’Unimpaired functionality™

(no through-cuts or holes).
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1.5 INTERFACE

All properties are guaranteed under the condition that antenna/handset interface is designed in
accordance with instructions provided by Laird Technologies. The whole interface should be
included in the specification. Functionality with other equipment (such as couplers etc.) is not
guaranteed unless this has been agreed upon separately.

1.6 CONDITIONS

Unless otherwise stated all temperature tolerances are +£3°C and all RH tolerances are £5 % units.
Unless otherwise stated all values are valid at +20°C and 50% RH.
Unless otherwise stated all values are valid for the radio defined in 2.4

1.7 COORDINATE SYSTEM

The coordinate system for the phone is defined as follows:
e Origin is in center of gravity.
e Positive X axis is perpendicular to, and directed from, front plane.
e Positive Y axis is perpendicular to, and directed from, right side plane
(as seen from front).
e Positive Z axis is perpendicular to, and directed from, top plane.

z z z
= K4 y y y
=y RN
X \ X
a) b) c)

Figure 1-1: a) E,-plane b) E;-plane ¢) H-plane
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2 ELECTRICAL PROPERTIES

2.1 SAMPLES SIZE

All the tests will be conducted as below:
The VSWR will be measured for 30 samples and a Cpk analysis will be conducted,
The radiation patterns will be measured on one sample,.

2.2 FREQUENCY BANDS

CDMA

GPS

US-PCS

824 ~ 894 MHz

1575 MHz 1850

MHz ~ 1990 MHz

2.3 IMPEDANCE

23.1 Nominal Value:

50 Ohms
2.3.2 Method

Laird Technologies will supply engineering assistance to ensure that the impedance over
the frequency bands is as close to 50 ohms as possible after matching.

2.4 THE RADIO (PHONE / HANDSET)

24.1 Radio Revision

Customer chassis I.D. : CDM7076

2.4.2  Matching circuit

The customer provided the matching circuit used.

operation and performance of matching circuit.

Matching network:

Ant. GND

2.2nH

ANT

4.7nH

Customer is responsible for verifying

4.7pF

1.2pF

Figure 2-1 Matching Circuit

10nH
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2.5 VSWR

251 Method of Measurement

A 50 ohms coaxial cable is connected (soldered) to the 50 ohms feeding point on the PCB.
The connection of the coaxial cable is done so as to introduce a minimum of mismatch.
In the other end, the coaxial cable is connected to a network analyzer. The analyzer is
calibrated so that the reference plane is at the 50 ohms feeding point. The radio,
including the PCB must not in any significant way differ from the mass produced radio,
e.g. the antenna feeding parts have to be equivalent to the parts in mass production. Free
space means that the radio is attached to a nonconductive surface.

H/P Plotter

Figure 2-2 VSWR Measurement System

25.2 Electrical Performance Assurance

In order to guarantee the specified electrical performance in mass production the
following procedure is used (example given for a single band antenna). During the
development phase, two antennas are selected; one defining the lowest allowable
resonance frequency (when measured on the handset), marked "low freq.”, and one
defining the highest allowable resonance frequency, marked "high freq."”, see Figure 2-3.
These antennas are reference antennas. These antennas are then measured on a ground
plane used in mass production and define the highest and lowest allowable resonance
frequencies on this ground plane and each produced antenna is automatically tested on
this ground plane.

VSWR
= Maximum VSWR "low freq."
Tx V/\V Rx / "high freq."
b b T T b
Frequency

Figure 2-3 Reference antennas defining the lowest and highest
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2.6 GAIN (PEAK AND AVERAGE)
Below typical antenna gain values are based on the horn antenna measurement.

arget Antenna

\. // Receving Antenna
\\\\g’/ - // \\ . .
; h Transmitting Antenna

H/P Plotter

EL : H/P 7550A

Figure 2-4 Gain Measurement System

2.7 POWER RATING
2.7.1  Maximum Value
P=2W (CW)
2.7.2  Method of Measurement

The connection is done according to 2.5.1. The specified power, P, is applied for 10
minutes at the middle frequency of each Tx band defined in 2.2. Immediately after the
test the VSWR is measured.

2.7.3  Post Test Requirements

Neither mechanical damage nor electrical performance reduction should be observed
after the test.
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2.8 ELECTRICAL SPECIFICATION & TEST DATA - OPEN
CDMA GPS US-PCS
Electrical Spec. 824 MHz 894MHz 1575 1850 MHz 1990 MHz
(Tx) (Rx) (MHz) (Tx) (Rx)
VSWR Less than 4.0 : 1 | Less than 2.5 : 1 | Less than 3.0 : 1 | Less than 3.0 : 1 |Less than 3.5 : 1
CDMA GPS US-PCS
Electrical Spec. 824~849 869~894 1850~1910 1930~1990
1575MHz
(Tx) (Rx) (Tx) (Rx)
H -5.5 dBi -4.0 dBi -8.0 dBi -8.5 dBi -8.5 dBi
Avg. gain
R E1 -9.0 dBi -8.0 dBi -5.5 dBi -6.5 dBi -7.0 dBi
(min)
E2 -9.0 dBi -7.0 dBi -6.5 dBi -9.0 dBi -10.5 dBi
(Value : More than XX dBi)
CDMA GPS US-PCS
Test Data 1850 MHz | 1990 MHz
824 MHz(Tx) | 894Mhz(Rx) | 1575 (MHz)
(Tx) (Rx)
VSWR 2.6:1 1.2:1 1.5:1 1.4:1 2.0: 1
CDMA GPS US-PCS
Test Data 824~849 869~894 1850~1910 1930~1990
1575Mhz
(Tx) (Rx) (Tx) (Rx)
H -4.3 dBi -2.6 dBi -6.6 dBi -7.0 dBi -6.9dBi
Avg. gain
. E1 -7.4 dBi -6.3 dBi -3.8 dBi -5.1 dBi -5.4 dBi
(min)
E2 -7.7 dBi -5.3 dBi -4.7 dBi -7.7 dBi -9.0 dBi
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ELECTRICAL SPECIFICATION & TEST DATA - CLOSE
CDMA GPS US-PCS
Electrical Spec. 824 MHz 894MHz 1575 1850 MHz 1990 MHz
(Tx) (Rx) (MHz) (Tx) (Rx)
VSWR Less than 4.0 : 1 | Less than 3.5 : 1 | Less than 3.0 : 1 | Less than 3.0 : 1 |Less than 3.5 : 1
CDMA GPS US-PCS
Electrical Spec. 824~849 869~894 1850~1910 1930~1990
1575MHz
(Tx) (Rx) (Tx) (Rx)
H -5.5 dBi -4.0 dBi -5.5 dBi -7.5 dBi -8.0 dBi
Avg. gain
. E1 -8.5 dBi -7.5 dBi -7.5 dBi -7.5 dBi -7.5 dBi
(min)
E2 -8.5 dBi -6.5 dBi -8.0 dBi -10.5 dBi -11.5 dBi
(Value : More than XX dBi)
CDMA GPS US-PCS
Test Data 1850 MHz | 1990 MHz
824 MHz(Tx) | 894Mhz(Rx) | 1575 (MHz)
(Tx) (Rx)
VSWR 2.4:1 2.1: 1.8: 1 1.6:1 2.0: 1
CDMA GPS US-PCS
Test Data 824~849 869~894 1850~1910 1930~1990
1575Mhz
(Tx) (Rx) (Tx) (Rx)
H -4.0 dBi -2.6 dBi -3.8 dBi -6.1 dBi -6.7dBi
Avg. gain
. E1 -6.9 dBi -6.3 dBi -5.7 dBi -6.2 dBi -6.1 dBi
(min)
E2 -7.1 dBi -5.1 dBi -6.7 dBi -9.0 dBi -10.1 dBi
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Figure 2-1: VSWR Plot _Open
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—Radiation Pattern

Open-State

0.00
-23.00
Theta
Layer Masvalue | Pasition | Minual.. | Position | Beam.. | Auerage | Standar.. | Markertpos | Markerfual. | Marker2 pos | Marker 2 val.. |
S24[MHz) 272 60,00 deg 562 5140 434 5.3 - :
243(MHz) 183 000 deg 431 PRAEd. /429, 285 EX
283[MHz) A3 Aldideg 23 P429d., R4 2B 345
234[MHz) 423 A0000deg 538 RIS 3069 246 388
BI0MH 358 AT423deg M43 1998d. 650 738
HBI542(MHz) 359 ATMd3deg WS 2574 d. 659 743
\EQMH) AT T429deq  -MA8 28544 675 7858
BEOMH 271 174.29 deg 263 B2ET. 08 788
13I0[PHz) 218 164.29 deg 2438 2B 680 755
BI0MH) 180 160.00 deg 2151 LT 628 T3
1B0MH) 163 164.29 deg 243 TRMd. 632 TEE
5.00
-45.00
Theta

Layer Ik walue Position | Minual_ | Position | Besm. | Average | Standar... | Marker tpos | Markertval. | Marker2pos | Marker 2 val.. |
824[MHz] 38 143 deg 2266 b2s4d. 745Td. 38 .20 : E
843[MHz] 274 1714 deg 207 BOOOd. P450d. 663 745
63[MHz] 218 20,00 deg 97 BOO04. FiSTdes 628 8
294[MHz) A4z A7 deg 204 Bifédeg BE34d. 583 681
BI0MH 17 14257 deg 3370 BEEOd. G08Bd. 572 431 %
75 42(MHz) 160 14257 deg (3488 BB59d.  S08fdeg 581 441
BE0MH 150 14557 deg 3370 BESSd.  S085d. 586 447
HEQMH 178 167,14 deg ek 4521deg 452 541
1910(PHz) 177 167,14 deg 337 4165deg 513 573
WI0MH) 232 160.00 deg E] JEdd.  AET 523
1B0MH LI 160.00 deg 2087 Jadd.  BAT 613

E1-Plane
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0.00

50,00

Layer Mlay walug Position

824{MHz) 348
843[MHz) 139
963[MHz] 118
834{Hz) 082
1570(MHz) 04
157542(MHz] 047
1580[IHz) 047
1850(Hz) 3z
1910(PHz) 238
1930(MHz) 438
1990(Hz) 343

+

+
| mMinval.. | Position | Beam.. | average | standar.. | Msrkertpos | Markertval. | Markerzpos | Markerzval. |

20970deg 440 (7438d. 7083d. 76T 847

289.70 deg -3864 17158 4. 70554 570 643

20970deg 4218 BStdey E734d. 536 508

29243deg 3827 I63TEA. GRfFdes 500 569

6138 deg 2988 N2dden  456deg 453 530

6138 deg 2375 Noddeg 4506d. 463 542

6188 deg -29.41 B46 deg 45094 -473 545

3064deg 2022 I63MMdeg 40504,  -BIT 752

33Mdeq 2435 BA3deg  3375d.  AIT 85+

342deg 2538 BdEdeg  3936d. 742 817

32342deg  OBI3 135004 395ideg 307 306

E2-Plane
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Close-State

-45.00
Theta =
=
Laer | Manvaie | Positon | Minval. | Position | Beam. | &uerage | Standar.. | Markeripos | Markertval. | Marker2pos | Marker 2 val. |
24{MHz) -289 G2fBdeg 554 4055 -3.99 .67 - - -
243[MHz) 087 #0M0deg -t IS d.. 238 31
63[MHz] -3z MeETdeg  BEE I d.. 222 304
34{MHz) 31 137.14 deg 576 130.00d. <280 343
16700H) 155 TMdeg B8 -H4d. a7z 454
1575.42(MHz) 161 AT4z3deg B30 34234 385 168
1B00H) 172 E000deq 832 34304, 400 182
18500MHz) 138 #GE7deg 2550  #ldeg -5.28 8.02
1910(1IHz) 155 Waz3deg  T3Z  MITM. 611 5.3
19900H) 106 GOM0deg 043 39.38d. 573 642
19900MHz) 147 157,14 deg 2578 4RBEd. e .70 74z

H-Plane

-40.00
Theta

Layer | Magvaiie | Position | Minval.. | Positon | Beam.. | Average | Standar.. | Marker1pos | mf%ertval. | Makerzpos | Marker 2 val. |
24{MHz) 328 T4r3deg 1983 91464, - 595 778 o
248[MHz) 348 235 deg 2041 M25d. B54d. B28 i
363[MHz) 27t 145.71deg 211t 34234 516 8.8
234[MHz) 261 0.00 deg 2088 9TMideg BOATA. B35 15
BI0MHz) 072 157.14 deg 2885 4858d 568 830
1575.42(MHz) 058 WOM0deg 2803 4573d. 577 642
BOOMH) 046 15714 deg 2045 45734 561 647
1850MHz 000 ®000deg 2728 -9ladd. 10 8.7
1910(MHz) -1 W0M0deg B3 -001deg 519 641
19300MHz) 053 W000deg 3057 G7ldeg 553 8.2
19900H) 028 EOMDdeg W48 W28 14 6.7

E1-Plane
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0.00
3545821
-56.00
Fhi
Layer | Manvaiue | Position | Minval. | Position | Beam.. | Average | Standar.| Markeripos | Markerival. | Markerzpos | Markerz val. | I
S24[1MHz) 254 2/5E4deg  ABET  282deg 95384, TR 793 a7sAzdeg 255 28AZdeg 000 ]
S43[MHz] 138 2T2g2dey  ATAT 282deg 503 578 2Tdzdeg 42 27edzdeg 000
363[MHz] 137 2re7adeg 4026 f7RAGd 436 560 aTadzdeg 44 273d42deg 000
394[MHz] 171 ar2gzdey 832 MR 52 533 aTedzden -6 2edzdeg 000
ETOMHz) 258 20407deg 2699 M2gdeg £57 736 aTedzdes 266 2Tedzdes 000
ETSA2AMHZ] 262 20407deg 2856 M28deg £70 743 redzdeg 270 2redzdeg 000
EE0[MHz) 263 20657deg 2920 M24deg £75 754 oedzdeg 277 27ed2deg 000
1E50(MHz) 231 29M6deg 3962 GdSdeg 770 243 aTedzdeg 370 27edzdeg 000
1910(MHz) 330 0034deg 262 G42deg 201 331 aTedzdes IO 2Tedzdes 000
19300MHz) 253 30272des 238 B43deg 254 943 a7eAzdeg BAS 2eAzdeg 000
1990(MHz) 478 0376deg 443 MOBdeg 6129deg -f0M 1092 2Tedzdeg B85 2Pedzdeg 000

E2-Plane
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[Assembly Drawing]



