13. CALIBRATION CERTIFICATES

The following pages include the probe calibration used to evaluate HAC for the DUT.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Federal Office of Metrology and Accreditation
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

Al caiwaticns have bean condusisd n the closec lak v faellify: o

Caltbration Equipmiant uesd [METE eritical for calibraiion]

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S).
The measwements and the uncertainties with confidence probability are given on the following pages and are part of the cedificate.

ont lemperature (22 £ 3570 and humidity < 70%.

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service
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Rafenanca 20 408 Alierstor bl BEOEE (A0b} Ry (METAS, Nip, 251-00389) fay-05
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

Cc
Servizio svizzero di taratura

S swiss Calibration Service

Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

NORMx,y,z sensitivity in free space

DCP diode compression point

Polarization ¢ ¢ rotation around probe axis

Polarization $ 9 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 3 = 0 is normal to probe axis

Connector Angle  information used in DASY system to align probe sensor X to the robot

coordinate system

Calibration is Performed According to the Following Standards:
a) IEEE Std 1309-19896, “ IEEE Standard for calibration of electromagnetic field sensors and

probes, excluding antennas, from 9 kHz to 40 GHz", 1996.

Methods Applied and Interpretation of Parameters:

NORMXx,y,z: Assessed for E-field polarization 8 = 0 for XY sensors and 9 = 90 for Z sensor
(f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).

NORM{flx.v.z = NORMx.y.z * frequency_response (gee Frequency Response Chart).

DCPx,y,z DCF are numerical linearizatlon parameters assessed based on the datg of
power sweep (ho ungertaindy required), DCP does not depend on frequency.

Spherical isotropy (30 deviation from Isofropy): in a locally homogeneous field reafized
using an open waveguide setup.

Sensor Offset The sensor offset corresponds to the offsst of virtual measurement center
froem the probe tip (on probe axis). Mo tolerance reguired.

Connector Angle: The angle Is assesssd vsing the information gained by determining the
NORMyx {no uncertainty reguirsd),
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ER3DV6 SN:2332

January 31, 2005

Probe ER3DV6

Manufactured:
Calibrated:

Coftifoats Mo ER3-2332 Janks

SN:2332

Calibrated for DASY Systems

Mok non-eempatible with DASYZ systernl)

Paga 2 ai 8

September 9, 2003
January 31, 2005
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ER3DV6 SN:2332 January 31, 2005

DASY - Parameters of Probe: ER3DV6 SN:2332

Sensitivity in Free Space [uV/(V/m)?] Diode Compression®
NormX 1.34 £ 10.1 % (k=2) DCPX  95mV
NormY 1.47 £ 10.1 % (k=2) DCPY  95mV
NormZ 1.64 £ 10.1 % (k=2) DCPZ 97 mV

Frequency Correction

X 0.0

Y 0.0

z 0.0
Sensor Offset (Probe Tip to Sensor Center)

X 2.5 mm

Y 2.5 mm

A 2.5 mm
Connector Angle 139 °

The reported uncertainty of measwrement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage probabhility of approximately 858%,

* yurnerical lineaizaton perameter: uncetaty nol redquined

Cartificals Mo: ER3-2332_Janl5
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ER3DV6 SN:2332

January 31, 2005

Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide R22)
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Unceriainty of Frequency Response of Efield: £ 6.3% {(k=2)
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ER3DV6 SN:2332

January 31, 2005

Receiving Pattern (¢), 3 = 0°

f =600 MHz, TEM ifi110EXX

‘—.—X ——Y —e—Z —O—tot

f=2500 MHz, WG R22

Receiving Pattern (§), 9 =90°

f = 500 MHz, TEM ifi110EXX
]

= 2500 MHz, WG R22

R ==Y =7
Cantificets My ER2332_Jan0s Page B of &

5 o) RETERT FCC MEASUREMENT REPORT Reviewed by:
PCTESTO HAC REPORT —'.'ul. SA‘W Quality Manager
HAC Filename: Test Dates: EUT Type: FCCID: Page 42 of 70
HAC.0505160369-R2.AEZ May 16-18, 2005 Tri-Mode Dual-Band Phone AEZSCP-56H

© 2005 PCTEST Engineering Laboratory, Inc.




ER3DV6 SN:2332

January 31, 2005

Receiving Pattern (¢), 3 = 0°
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ER3DV6 SN:2332 January 31, 2005

Dynamic Range f(E-field)
(Waveguide R22, f = 1800 MHz)
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ER3DV6 SN:2332

January 31, 2005

Deviation from Isotropy in Air
Error (¢, 9), f=900 MHz
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Uncertainty of Spherical kotropy Assessment: £ 2.6% (k=2}
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Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zaughaussirasse 41, 8004 Furich, Switzerland

Schwelizerischer Kalibrierdiarmst
Sarvies suisse d'étalonnago
Bervizio svicters dl Waratura
Swiss Calibration Sarvice

Aessudited by the Swéas Faderal Offics of Metralogy and Accraditatian Accreditation No.. SC3 108
The Swiss Accreditation Service is one of the signalories o the EA

Mullilateral Agrecment for the recognition of Gallbration carificales

clent PC Tast. 5 e Ganificate No: H3-6180_0ct04
CALIBRATION CERTIFICATE AT

Object H3DVE - SNEE1BD _ PRI :

Caliration prossdurels) Qb CAL-D3.vd

Cafibration daba:

October 6, 2004 o GALE

Comditian of the calbraed tam - In Tolarance -

Thig calibration carificabe documants the fracaabilty to natianal stardands, whish realize e physical wnits of measurements |34,
The moasurements and e urcedtainties wih confidence probabilfty ane given an he foliowing pages and ae pan of fhe centice,

Al cafibealions have baan conduciad in the closed labosatoy Tacility: ernironment lemperature (22 & 31°C and humidiy < 70%.

Calbestion Equinment usad (MATE critical for cakbratian)

Primary Standssa i Cal Dgle (Callfwated by, Camificate Mo Soheduled Calivration
Powmr masar E44188 GEA1293574 S4Aay-04 (METAS, Mo, 251-D0E8E) Bay-05

Pl sansor E44 124 Mya1485217 S-May-04 (METAS, Mo, Z51-D0388) Say-05
Feference 3 dB Albshuatod BN 55084 (3c) Iehprd) BAETAS, Ko, 251-00403) Aug-08
Raferonce 20 dB ARenuatar S 55066 {20k} Fay-04 (METAS, Mo, Z51-0030809 Magy-05

Refergncs 30 48 ARenuasor SN S5 (M) A0 (METAS, ko, 261-00404) Aug-0E

Reference Probe HIDWVEG BM:5066 17-Dec-03 (BPEAG, ko, H3-6065_Dec0d) Derc-04

OAEa SM: BT 25-Mayw04 [EPEAG, No. DAEA-61T_Mayld) [T L]

Secondary Slandanis r 0 a Chemoi Crabe {in howss | Scheculed Chsck
| Power sepacr HF B8R18 M4 1052150 1B=Sep-02 (SPEAG, in house chack Ocl03) In house check: Ocl 05
RF gereatar HP BE4E0 USIEZU0A 700 A-fug-it (SPEAS, in houss chack Dec-03) In hause check: Dec-05
Hetwark Analvzer HF BTS3E ST Ia0588 1B-De-01 [SFEAG, i house chack Mov-0d| In house cluck: Moy 04

Mame Functon Signatumne
Calibrated by Katim Pakovic Tathiw
Approved by Hiata. Kusbar

Issued: Oclober 23, 2004
This calibralion cerificate shall nol b eprocuced exoegt in full withoul writisn sponcval of the laboratory.

Cenificate Moo H3-G180_0OcDa Pape 1of8

PCTESTO HAC REPORT £\ RETRRT. FCC MEASUREMENT REPORT SANYD Reviewed by:
Quality Manager

HAC Filename: Test Dates: EUT Type: FCCID: Page 46 of 70

HAC.0505160369-R2.AEZ May 16-18, 2005 Tri-Mode Dual-Band Phone AEZSCP-56H

© 2005 PCTEST Engineering Laboratory, Inc.




Calibration Laboratory of

g  Schwelzarischer Kalloriordienst

Schimid & Partner c Service sulsss d'Blalonnage

Englnagnng AG Servizio swizpero dl tarsburs
Zoughaussirasse &3, 5604 Zurich, Swizerand 5  5wiss Calibration Service
Aocraditnd by the Swes Faderal Office of Matroiogy and Accreditation Accreditation No.: SC5 108
The Swiss Accraditation Sarvice is one of the signaiories fo the EA
Muttitateral Agy i for the recagnition of calibration certificates
Glossary:
NORMyx,y,z sensitivity in free space
DCP diode compression point
Polarization ¢ o rotation around probe axis
Polarization & % rotation around an axis that is in the plane nomal to probe axis (at

measurement center), i.e., % = 0 is normal fo probe axis

Connector Angle  information used in DASY system to align probe sensor X 1o the robot

coordinate system

Calibration is Performed According to the Following Standards:
a) IEEE Std 1209-1996, * IEEE Standard for calibration of eleciromagnetic field sensors and

probes, excluding antennas, from 8 kHz to 40 GHz", 19096,

Methods Applied and Interpretation of Parameters:

X ¥.Z_a0aiaZ Assessed for E-field polarization & = 80 for XY sensors and & = 0for
sensor (f < 800 MHz in TEM-cell; f = 1800 MHz: R22 waveguide).

X.Y.2{_alata2= X Y,Z_alz1a2" frequency_response (see Frequency Response Chart).

DCPx,y,z DCF are numerical linearization parameters assessed based on the data of
power swaep (no uncertainty required). DCP does not depend on frequency.

Spherical isotropy (3D devialion from isotropy): In a locally homogeneous field realized
using an cpen waveguide setup.

Sensor Offsel: The sensor offset corresponds fo the offset of virtual measuremant center
from the probe tip (on probe axis). Mo tolerance required,

Connector Angle: The angle is assessad using the information gained by determining the
X _a0ata2 (no uncertainty required).
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H3DVe SN:6180

October 6, 2004

Probe H3DV6

SN:6180

Manufactured: July 6, 2004

Calibrated:

Cerfificate No: H3-51B0_Ochl4

]

Calibrated for DASY Systems
{Maote: non-compatible with DASY2 systeml)
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H3DV6 SN:6180 October 6, 2004

DASY - Parameters of Probe: H3DV6 SN:6180
Sensitivity in Free Space [A/m [ (uV]]

al al a2
X 2.490E-03 1.TEBED5 -2.B42E-05 5.0 % (k=2)
Y 2.681E-03 3.01TE05 -3.113E-05 5.0 % (k=2)
Z 2.912E-03 -1.610E-05 41.B58E-05 4509 (k=2)

Diode Compression’

DCP X 85 mv
DCcP Y 85 mv
DCP £ BT mV
Sensor Offset (Probe Tip o Sensor Centar)
X 3.0 mm
¥ 3.0 mm
Z 3.0 mm
Conneclor Angle 4°

The reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage probabllity of approximately 85%.

' numarical ineanzation parameler: uncertainty not reouisa
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H3DVG SN:6180 October 6, 2004

Frequency Response of H-Field
(TEM-Cell:ifi110, Waveguide R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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H3DV6 SN:6180

Receiving Pattern (¢), 9 = 90°

October 6, 2004

f =300 MHz, TEM ifi110EXX f= 2500 MHz, WG R22

| [-.-:-{ Y a7 -0t

I.
I I {

Receiving Pattern (¢), 8 = 0°

f= 300 MHz, TEM ifi110EX{ ‘ f=2500 MHz, WG R22
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H3DVE SN:6180 October 6, 2004
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H3DVE SN:6180 October 6, 2004

Dynamic Range f(H-field)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment:  0.6% (k=2)
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Client

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Eguiprment used (MATE critivel fur talibration;

Primary Standards 10 # Gl Date {Calibrated by, Ceriificate to.} Bohedulad Calibraticn ]
Powsgr moter EPR E442 GBATABOT0L 12470104 METAS, No. 261-060412) k05
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Refarance 20 B Atenuaicr EN: SO8E (20g) 10-Aug-Dd METAS, Mo 251-00302 Ag-08

Raforaneos 10 &8 Albenustor SH: 50472 (10r) 1-Aug-Dd (METAS, Ny 259-003402} Aug-05

Rusfaranis Probe ERIDVE SN 2328 08-0xi-04 (SPEAG, No, EF3-2528_0xtl4) Ted-UF

DAES SN 851 17-Jan-0% (SPEAG, Mo, DAE4-301_Jan3) Jdan-gé

Betatwlary Stardards o heck Dabe fn hauss) Schieduksd Cheek
Powsr sergor P 848154 Y IUE2 1A% (SPEAG, in houes check Jan-0d) [ hosuge sharde De-05
Pangrar aonsqr HF 84815 BY4 10833135 1-Aug-070 {SPEAG, in house chick Jun-04) In housa weck: Oet-08
RF genaraior Agilen EB251A US41140711 Ahug-03F (Agilenty Iy house check: Aug-B5
Natwork analyzer HF 8T83E USITINNGEEE 84208 {R-Octd {SPEAM, in fuss check Kowla} In houss cheds: Mov-03
Prabw HAOVE BH: 806G A0-Cirt-0d {SFERG, Mo, H3-B085-0oli ) Calibrztion, ks

MNume Furction Shyrisriure

Calibraied by:

Approssd by

lesuea: Faduary 27, 2005

This calibration sertificats s baued as an tsrmadiate solation unil the specie calibration pracedurs 12 submited and secopies in the bams o
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Methods Applied and Interpretation of Parameters:
e Coordinate System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
(mounted on the table) towards its feed point between the two dipole arms. x-axis is normal to the other axes.
In coincidence with standard [1], the measurement planes (probe sensor center) are selected to be ata
distance of 10 mm above the the top edge of the dipole arms.

e Measurement Conditions: Further details are available from the hardcopies at the end of the certificate. All
figures stated in the certificate are valid at the frequency indicated. The forward power to the dipole connector
is set with a calibrated power meter connected and monitored with an auxiliary power meter connected to a
directional coupler. While the dipole under test is connected, the forward power is adjusted to the same level.

» Antenna Positioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole positioner
with the arms horizontal and the feeding cable coming from the floor. The measurements are performed in a

shielded room with absorbers around the setup to reduce the reflections.

It is verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a
line. It is installed on the HAC dipole positioner with its arms paraliel below the dielectric reference wire and
able to move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phantom. The vertical distance to the probe is adjusted after dipole mounting with a DASY4 Surface
Check job. Before the measurement, the distance between phantom surface and probe tip is verified. The
proper measurement istance is selected by choosing the matching section of the HAC Test Arch phantam
withs the proper device reference paint (upper surface of the dipole) and the matching grid reference point (tip
of the probe) considering the probe sensor offset. Tha vertical distance 1o the probs is essential for the

sHOoUrAsY.

» Feed Point impadance and Retum Logs: These paramaters are measured using a HP 8753E Vector Netwark
Analyzer. The impedance is speciiied at the SMA connedior of the dipole. The influence of reflections was
gliminating by applyirg the averaging function whils moving the dipole in the air, &t lsast 70cm away from any

obatacles.

*  E-fieid distribution: £ field is measured in the x-y-plane with an isotropic ER3D-field prabe with 100 mw
forward power to the antenna feed point. In accordance with [1), the scan area is 20mm wide, its length
exveeds the dipole arm length {180 or 90mm). The sensor center is 10 mm {in 2} above the top of the dipele
ams. Two 30 maxima are available near the end of the dipolo arms. Assuming the dipole arms are perfectly
in one lne, the average of these two maxima. {in subgrid 2 and subgrid 8} is determined ko compensate for any
non-parallslity to the measursment plane as well as the sensor displacement. The E-fisld valus stated as
calibration valie represents the maximum of the interpolated 30-E-field, 10mm abave the dipole surface.

v p-field gistribution: Held is measured with an isotropic H-field probe with 100mW forward power to the
antenna feed point, in the x-y-plane, The scan area and sensar distance is equivalent to the E-fleld scan. The
mexdnum of the Tield is available at the center (subgrid &) above the feed paint. The H-fleld value siated as
callbration value represents the maximum of the inferpolated H-fisld, 10mm above the dipole surface at the

fead point.
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