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Glossary:

MORM:,y, £ uangilivity in free space

DCP dinde comprassion pomnt

Polarization o ¢ rotation around probe axis

Polanizaton 5 & rotation around an axis that 1S in the plans normal 1o probe axis (at

measurement center), La., 3 =0 Is nomal lo probe axis
Cennector Angle  informaticn used in DASY system to align probe sensor X to the rebot
coprdinaie sysiom

Calibration Is Performed According to the Following Standards:
a) IEEE Sid 13048.1499€, * |EEE Swndard for calibration of eleciromagnetic field sensors and
crobes, excluding antennas, from 9 kHz to 40 GHz", 1956,

Methods Applied and Interpretation of Parameters:

& PNORM ) 2 Ascaesad for E-feid polanization & = 0 for XY sensors and 4 = 90 for Z sansor
{1 < 800 MHz in TEM-cell; { > 1800 MHz: R22 waveguide)

o NORM{Ox. .z = NORM. VI ~ freguency_response (see Fregquency Response Chart).

v DCPxy z- DCP are numerical lincarization parameters assessed basod on the data of
power swoep (no uncerainty required). DCP does not depend an freguency.

s Spharical lsofropy (3D dewanoen from isotropyl: in a locally homogenaous feld realized
using an open waveguide sefup.

s Spnsor Offsel. The sensor offsel correspends o 1he olfsat of vilual measurement canter
fram the probe tip (on probe Axis) No tolarance requied

«  Conneclor Angie: The angle I3 sssessed using the informalion gained by determining the
NORMx (no uncerainty required).
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©2007 SPORTON International Inc. SAR/HAC Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Report Version : Rev.01

FCC ID : QMNRH-108

Report Issued Date :Sep.29,2007



woronss. FCC HAC Test Report Test Report No  HA791904R

ER3DVE SN:2358 February 21, 2007

Probe ER3DVG6

SN:2358

Manufactured: July 7, 2005
Last calibrated: September 19, 2005
Recalibrated: February 21, 2007

Calibrated for DASY Systems

{Noly: mon-compabishe walh DASYE uygleini)
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ERIDVE SN:2358 February 21, 2007
DASY - Parameters of Probe: ER3DV6 SN:2358
Sensitivity in Free Space [uV/(Vim)’] Diode Compression”™
Nosmix 1.68 + 101 % (k=2) DCP X 9z mv
NarmY 1.54 £ 10,1 % (k=2) DeP Y 92 mv
NormZ 181 £ 10,1 % (4=2) DCRZ 96 mi

Frequency Carrection

x 0.0

Y 0.0

z 0.0
Sensar Offsel {Probe Tip to Sensor Canter)

X ' 25 mm

Y 2.5 mm

Z 2.5 mm
Connacter Angle -£5 °

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

™ rAmicE MeanZmicn PENETHEeT LITENENTy T reedred
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Freguency resporse (nermaioed)

February 21, 2007

Frequency Response of E-Field
(TEM-Call:ifii 10 EXX, Waveguide RZ2)
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ER3DVE BM:2358 February 21, 2007

Receiving Pattern (4§), 3 =0°

=600 MHz, TEM Hi110EXX f= 2500 MHz, WG R22

=X ==Y =3I =0

Receiving Pattern (¢), 3 = 90°

=600 MHz. TEM ifi110EXX f= 2500 MHz, WG R22
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ER3DVE SN:2358 Fobruary 21, 2007

Receiving Pattern (4), 3 = 0°
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ER3IDVE SM:2358 February 21, 2007

Dynamic Range f(E-field)

[Wavaguida R22, { = 1600 MHz)
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ERJIDVE SN:2338

Deviation from Isotropy in Air
Error (¢, 3), =500 MHz

Error [dB]
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Uncertainly of Spherical Isotropy Assesament: = 2.8% (k=2)
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Glossary:

MORMY, Y,z sensilivity in free space

DCP diode compression paint

Polarization o © rofation amund pmna axis

Polarzation 4% # mtAnnn arune an Axs hal s o the plang normal o grobe axis (at

measuremen! center), La., & = 0 s normal to probe axds
Connector Anghe  infermation used in DASY syatam 1o align probe sensor X to the robot
coorcinate systam

Calibration is Performed According to the Following Standards:
aj IEEE Std 13001586, ° IEEE Standard for calibration of eleciromagnetc field sensors and
probes, exduding antennas, from 9 kHz o 40 GHz", 1986

Mathods Applied and Interpretation of Paramaters:

s XY.Z alatnz: Assessed for E-field polarization & = 90 for XY sensors and 8 = 0 for 2
sensor (f <900 MHz in TEM-cell, f > 1800 MHz: R22 waveguide).

o XY _allatal= X ¥.7_allala?” trequency_response (sea Frequancy Rasponse Chart),

& DCPyyz: DCP are pumancal inaanzaton parameters assaessd bewed on e dets of
power sweep (ne uncartainty required), DCF does not depend on frequancy

= Sphevical lsciropy {20 daviaton from soirogy): ina locally homogenaous field realized
using an opan wavequide salup.

« Sansor Offeat The eansor offest corrasponds (o 1he ofzat of vidusl massurement cents
from the probe tip (on probe axis). No telerance required.

»  Connecior Angle: Tha angla i assacscan using tha information gainad by datarmining the
X_alata? (no uncerainty required)

Carfirain Mo HELGTAD Fasir Page 2 ot B
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H3DVE SN:6184 February 21, 2007

Probe H3DV6

SN:6184

Manufaciured: June 8, 2004
Last calibrated: September 19, 2005
Recalibrated: February 21, 2007

Calibrated for DASY Systems

[Mata: nor-compeatible with DASY2 ayelsm]]
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HAOVE SN:G184 February 21, 2007

DASY - Parameters of Probe: H3DV6 SN:6184

Sensitivity in Free Space [A/m / V(uV]]

all ul £ ¥
= 2461E-03 1.0D4E-8 1185E-6 = 5.1 % (k=2)
A 2498E-03  -353BE5  AS4ES =51 % (k=2)
L 2915E-03  -2,323E-5 JBME-5 =51 % (k=2)

Diode Compression’

CCP X B84 mv
DCPY B4 mV
CCPZ 85 mv
Sensor Offset (Probe Tip lo Sensar Cenler)
x . 3.0 mm
Y 3.0 mm
3.0 mm
Connector Angle 43

The reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage Tactor k=2, which for 8 normal distribution
carrnapanda to A covaraga prababllity of approximataly D5%.

Fummri sl e aior pareTater oo oerlenly 108 e red

Cort ficaiw Mo HI-G104_Te07 Megedc'd
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Frequency Response of H-Field
(TEM-Call:ifi110, Waveguide R22)
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H3IOVE SN:6184 February 21, 2007

Receiving Pattern (¢), 3 = 90°

1= 300 MHz, TEM ifi110EXX f= 2500 MHz, WG R22

Receiving Pattern (¢), 9 = 0°

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

Certficale No. H3-6182 FebdT Page 6ol 8
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HIDVE SNIG184 Fabruary 21, 2007

Receiving Pattern ($), 3 = 90°
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H3DVE SN:G184 February 21, 2007

Dynamic Range f(H-field)
(Wavaguide RZ2, f = 1800 MHz)
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Test Report No
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Calibration Laboratory of
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Engineering AG

Zewghaussirasss 43, B0 Turich, Switzerland

Sehwaizerischer Kalibrierdiens!
Sanvice sulsse déalonnage
Servizio svizzero di tarstura
Swizs Calibration Service

Bocredited by e Saiss Federal Office of Metrology and Ascreamsen Accraditation Mo: SCS 108
Thé Swiss Accredaation Service is ona aof the signatories 1o the B4
Multllagteral Agresmant for the recognition of calibration carvficates

Referances

[1] AMEI-CB3 18-2006
American Natonal Standard for Methads of Measurement of Compatibility between Wirsless
Communications Devices and Hearing Aids

Methods Applied and Interpratation of Paramaters:

o Coordinate System: y-ads is in the direction of the dipole arms. z-axis is from the basis of the antenna
(mounted an the table) towards its feed point between the tvo dipole arms, x-axis is normal to the olher
axes. In coingigence with standard [1], the measuremant planes {probe sensor center) afe selectad 10 beatl
a gistance of 10 mm above the 1op adge of the cipole arms

o Measurement Conditions: Further details are avalable from the hardcopies at the end of the certificate, Al
figures stated in the certificate are valid at the frequancy indicalad. The forward power to the dipole
connector is s&l with a calibraled powar meter connecled and monitoeed with an auxiliary power mater
connected to a direclional cougler, While the dipole under test is connected, the ferward power 5 adjusted to
tres sarme level.

s Anfenna Positioning: The dipole is mounted on a HAL Test Arca phaniom using the matching dipole
pesitioner with the arms hanzontal and the feeding cable coming fram the floar. The measurgments are
performed in a shielded room with absorbers around the selup 1o reduce the reflgctions.

It |5 verfied Dafore the mounting of the dipole under the Test Arch phantam, that its arms ans perfectly in a
ling. It is installed on the HAC dipole pesitioner with its arms paralial below the dislectric raference wire and
able 1o move elastically in vertical direction without changing its relative positian ta the top center of the Test
Arch phantom. The vertical distance (o the probe is adjusted after dipole mounting with 2 DASY4 Surface
Check job. Bafare the measurement, the distance between phantom surface and proba tip is verified, The
proper measurement distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper devies reference point (upper surface of the dipole) and the matching grid referanca point (ip
of the probe) considering the probe sensor offset The vertical distance to the probe is assential for the
BCCLTAsY

+ Fesd Point impedance and Relurn Loss: TNESE parametens are measured using a8 HP 8T33E Vecior
Natwork Analyzer. The impedance is specified at the SMA conneclor of the dipole. The influence of
reflections was eliminating by applying the averaging function while moving the dipole in the ar, 21 leas!
Toem away from any obstacles

o E-figld distribution: E fisld is measured in the x-y-plane with an sotropic ER3D-fiald probe with 100 mW
forward power 1o the antenna feed pont. In accordance with [1]. the: scan area is 20mm wide, fs length
axceeds the dipoe arm length (180 or 90mm). The sensor canter 1S 10 mm {in 2} above the top of the digole
arms Two 30 maxima are avalable near the end of the dipole arms. Assuming the dipole arms are perfectly
in one line, the average of these two maxima (in subgrid 2 and subgrid 8) is deterrmined 10 compensate for
any non-paralielity to the measurement planda a5 well a5 the senser displacement. The E-field value slated as
ealibration value represents the maximum of the interpolated 30-E-field, 10mm above the dipole surface.

e H-feld distribution: H-fiskd is measured with an igotropic H-figlt probe with 100mW fonwanrd power 1o e
antenna feed point, in the x-y-plane. The scan area and sensor dislance is equivalent 1o the E-field scan. The
maximum af the field is available at the center (subgnd 5) above the feed point. The H-field value stated as
ealibration value represents the maximum of the interpolated H-figld, 10mm above the dipeie surface al the
fead point.
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Test Report No

1 Measurement Conditions

DASY system configuration, as far as nat given on page 1.

| pasY version DASY4 V4.7 B53
DASY PP Version SEMCAD V18B1T2

| Phantom HAC Test Arch 50 HAC PO1 BA, #1002
Distance Dipole Top - Probe Canter 10 mm
Scan resolution dx, dy = 5 mm area = 20 x 180 mm

B35 MHz = 1 MHZ

Frequency
Forward power at dipole connector 20.0 dBm = 100mW
| Input power drift < 0.05 ¢B
2 Maximum Field values
| H-field 10 mm above dipole surface . condition interpolated maximum
| Maximum measuned i 100 mW forward power 0445 Af'm
Uncertainty for H-fisld measurement: 8.2% (k=2)
| E-field 10 mm above dipole surface condition Intespelated maximum
Maximum measured above high end 100 myw forvard power 1732 Wim
Maximum measured above low &nd 100 mW forward power 151.9 Vim
Averaged maximum above anm 100 mW forward power 162.6 Vim
Uncerainty for E-field measurement: 12.8% (k=2)
3 Appendix
3.1 Antenna Parameters
[Froque Return Loss Impadance
:_m HHT, 15,8 08 { 42,5 = |13.2) Ohm
(B35 MHz [30.2 B [ 50.2 +j3.1) Ohm
600 MHz [182¢B [(56.1 - [11.6 ) Ohm
450 MHz |19.24B (452 +;_9.§1Dhm |
S50 MHz [14448 |{51.9 +j19.6 ) Ohm

3.2 Antenna Design and Handling

The calibration dipole has a symmalric geometry with & buili-in two stub malching nabwork, which leads to the

ennancad bantdwidth.

Tha dipole is built of standard semirigid coaxial cable.

therefore open for DC signals.

Do nat apply force to dipole arms, as they are liable to ben
damaged. After excessive mechanical siress of avarteating. check the impedance char
internal matching network is not affected.

The intarnal matching ling is open ended. The antenna is

4. The soldered connections near the feedpaint may be
acieristcs to ensure thal the

After long term use with 40W radiated power, anly @ sight warming of the dipole near tha feedpoint can be

measured
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3.3 Measuremant Sheets

3,31 Returmn Loss and Smith Chart
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3.3.2 DASY4 H-field result
Date/Time: 049.07.2007 14:27:10

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: HAC-Dipole 835 MHz; Type: CDRISVS; Serial: 1017

Communication System: CW; Frequency: 835 MHz; Duty Cyele: 1:1
Medium: Air: )

vedium parameters used: 0 = D mho/m, £ = [; p = L kg/m’

Phantom section: H Dipole Section )

Measurement Standard: DASYS (High Precision Assessment)

ASY 4 Configuration:
»  Probe: HiDV6 - 586065 ; Calibrated: 2712 2006
»  Sensoe.Surface: (Fix Surface)
& Elecronics: DAFS 5a903; Calibrased: 31.08.2006
»  Phamom: HAC Test Arch 4.4y Type: S0 HAC P01 BAG S .
»  emsmremen SW: DASYS, V4.7 Build 53; Posprocessing SW: SEMCAD. V1A Buld 171

H Scan - Sensor Center 10mm above CD835 Dipole/Hearing Aid Compatibility Test {41x361x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.446 A'm

Probe Modulation Factor = .00

Reference Value = 0.475 A/m: Power Dnift = 0.001 dB

Hearing Aid Near-Field Category: M2 (AWF U dB)

Peak Hefishd in A/m

Grid! |Gnd2 |Grd3
0.365|0.388|0.376
Gridd |Grid3 |Gndé
0.420|0.446(0.427
Gnd 7 |Grid8 |Gnd?

0.372]0.39410.374

L
— b.oeg

[faze .

A5F

-IEA

T8 n

1.3

VdR = 0.246Am
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3.3.3 DASY4 E-Field result
DateTime: 12.07.2007 18:17:22

Test Leboratory: SPEAG, Zurich, Switzerland
DUT: HAC-Dipole 835 MHze; Type: DE3SVI; Serial: 17

Communication System: CW; Frequency: 833 MHz: Duty Cyele: 1]
Medium: Al .
Medium parameters used: ¢ = O mho/m, £ = L p= 1000 kg/m
Phantom section: E Dipole Section

Measurement Standard: DASYS (High Precision Asscssment)

DASYd Configuration:

Probe: ERIDVE - SN2338; ConvF(l, 1, 1) Calibrated: 27.12.2006

Semsor-Surfsce: (Fix Surface)

Electronics: DAES Sn%03; Calibrated: 31.08. 2006

Phanmom: Hal Test Arch 4.6; Type: 5D HAC POL BAL

Mexsurement 5W: [IASY4, V4.7 Build 53; Pemprocessing SW: SEMUAD, VI8 Build 171

E Scan - Sensor Center 10mm abhove CD835 Dipole/Hearing Aid Compatibility Test (41x361x1):
Measurement gnd: dx=5mm, dy=5mm

Maximum value of peak Total field = 172.2 Vim

Probe Modulation Faetor = 1.00

Reference Value = 113.2 Vim: Power Drift = -0.008 dB

Hearing Aid Near-Field Category: M2 (AWF 0 dB)

Peak E-fighd in Vim

Grid] |Und2 |Gmd3
150,51151.91141.3
Ordd |Grid5 |Gndo
81.7 [B2.3 |76.1
Grd T |Grid8 | Grid9

171.9|173.2|155.0

L
— .00

—-2.68

168
0.3
128

0dB=173.2Vim
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Test Report No HA791904R

Calibration Laboratery of

Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Jurich, Switzerland

Accracited by e Swiss Federal Office of Mabrology 80d Accraangnan

E‘i&:&;a

oy
-3

The Swiss Accreditation Service is ene of the sigaatarias o the E4
Muntilateral Agreement for the recognition of calibration ertificates

ciert  ATL (Auden)

Sehweizarinenar Kaliorisrdiens!
Sarviee sulsse dEtalannage
Sarvizo svizreny 0 taratura
Swiss Calibration Secvice

[CALIBRATION CERTIFICATE

Ongect ‘CD1880V3 - SN: 1036
Calorabien procedues] QA CAL-20.v4
Calibration procedure for dipoles in air
Calbratan date July 12, 2007
Congiten of me cabbrated item | [0 ToOSrARCE

This calibraton cerstcale documents the raceabiksy [ natonal sandards., whith realize the physical units ﬂfmﬂwrﬁ?ﬂ"-ﬁ_ﬁ“ ‘
Al caliprations have been concucled in tha cosss labaratony faality. emArsnment cemperature (22 1 AW and humidity < TO%

Cakpranon Equipmen used (MATE ontical for calbraton)

1

Primary SAncats [ Cal Date (Caktrated by, Coneala No.) Scnecuisd Calbaton
| DAES SN: 803 31-Aug-DE [SPEAG, Mo DAE4803_Aughs)  Caibrason Aug-d7
Probe ERADVE SN: 2336 ITDen0b (SPEAG, Mo, ERI-2I36_DecDE) Casibraton. Dec-d?
Prose HADWE | Gi: 8068 27-Dwe-0 (EFEAG, No. HI-6065-Dechb) Gakbenton, Dec-07
Secondary Standards [ow Checx Dame (in house} Bcheduled Chacs
[ Bgwer mater EPM-£2190 GB4ZII07ES 12-Aug03 (SPEAG, in house check Oce-08) In house check: De-07
Power senser HY B451A | Mva10E3312 10-Ausg-03 (SPEAS. in house cheok G- 08 Ins honid ehicic D08 |
| Pawer sensss WP B4814 | MiY21083 115 10eAug=03 (SPEAG. m nouse chegk Ot-08] Iy houge ik Dm-08
! Witwork Arabyzer P BTE3IE USITIR0GES 1 B0 (SPEAS, In house check Dat-05) In hawss cnaci: Dot07
RF genarntor RLE BMTOE SM; 100005 264 (BPEAG. in howbd chedk Nov-08) In ncuse cha: Many-07
MNomE Funasion Sohanre
Calibrated oy Cliniadin Lirubir Lanoratory Techrican p ; 1 :
Apprornd Dy, Fin Bosmhoit - =T

Tuchrical Director ?:‘

Thig caibraton cartificabe shall ot be reprocuced sxcept in full Withul wriTLEN 0D wal of the labomatany.

o e A

Igsuame: July 17, 2007 |
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Schmid & Partner . == Sarviza sulise d#Blonnage
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Acoredingd By the Swiss Cederal Oien of Metoiogy ant Acorediion Azersditation No.: SCS 108

The Swiss Accreditation Servica is one of the signatories 1o the EA
Muitilatersl Agresment for the recognition of zalibration cerificates

References

[1] AMSI-CE3,19-2006
American Mational Standard for Methods of Measuramant of Compalibility betwesn Wireless
Communications Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:
« Coordinate System: y-axis is in the directon of the dipole arms. 2-ax15 is from the basis of the antenna
[mountad on the table) towards its feed point between the tvo dipole arms, x-audis is normal to the other
axes. In coincidence with standard [1], the measurement planes {probe sensor canter) are selected 10
ha gt @ distance of 10 mm above the 1op edge of the dipole arms.

«  Messuremant Conditions: Furiher details are available from the hardeopies at the wrd of the cerificale.
All figures stated in the certificate are valig at the frequency indicated. The forward power 1o the dipdie
connector i sel with a calibrated power meter connected and monitored with an audliary power meter
connBciad ta @ directional coupler. While Lhe dipcle under test is connected, the forward power is
adiusted 10 the same level.

o Antenna Bosiianing: The dipole is mounted on a HAC Test Arch phantom using tha matching dipole

positioner with the asms horizontal and the feeding cable coming from the fioor. The measurements are
feermed in a shielded room with absorbers around the Setup 1o reduce the reflections

It is verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfecty in
& line. It is installed 04 the HAC dipoie positioner with its arms parallel below the diglactric reference
wire and able to mova elasticalty in vertical direction without changing its relative pasition o the op
center of tha Test Arch phaniom. The vertical distance 1a the prabe is adjusted afer dipole mounting
Wwith & DASY# Surfaoe Check job. Before the measurement, the distance between phantom surface and
probe tp is verified. The proper measurement distance Is selected by choosing the matching section of
e HAC Test Arch ghaniom with the proper device relerence point (upper surface of the dipole) and the
matching grid reference point (tip of the probe) consicenng the probe sensor offsat. The vertical
gistance io the probe is essential for the accuracy.

s Fead Point impedance and Refurn Loss: These parameters are measured using a HP §7T53E Vector
Metwark Analyzer. The impedance is specified at the SMA connector of the dipole. The influence of
reflactions was eliminating by applying the averaging function while moving the diple in the air, at leas!
70cm away from any obstacles.

«  E-fisld distribution: E field is measured in the xy-plang with an isclropic ER30-field probe with 100 mw
forward power to the antenna feed point. In accordance with [1]. the scan area is 20mm wide, its length
axceads the dipole arm length {180 or 90mm). The sensor cenler is 10 mm {in ) above the top of the
dinole arms. Two 30 maxima are avadasée near the end of the dipobe arms, Assuming the dipole arms
aré perfectly in one ling, the average of these two maxima (in subgrid 2 and subgrid 8) is determined to
compensate for any non-paralielity 1o the measurement plane as well as the sensor displacement. The
£ field value stated as calibration value represants the maximum of the interpolated 30-E-fleld, 10mm
above the dipole surface

s H-felg distribution: F-field is measured with an isotropic H-field prabe with 100mW forwara power 1o the
antenna feed point. in the x-y-plane. The séan area and sensor distance is equivalent 1o the E-feld
scan. The maximum of the figld is availgble at the center (subgrid 5) above the feed point. The H-field
value stated as calibeation value represents the maximum of the inerpolated H-fisld, 10mm above tha
dipole surface at the feed point
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Test Report No

1 Measuremant Conditions
DASY sysiem configuration, as far as not given on page 1

DASY Version DASY4 V4.7 BS3
DASY PP Version SEMCAD Vi.aB172
Phantom HALC Test Arch S0 HAC POY BA, 1002
Distance Dipole Top - Probe Center 10 mm
Scan resclution dx, dy = 5 mm arga = 20 x 30 mm
| Fraquency 1880 MHz = 1 MHz
| Forward power at dipole connector 20.0 dBm = 100mW
Input power drift <0056
2 Maximum Field values
H-field 10 mm above dipole surface congition Interpolated maximum
Maximum measured | 100 mW forward power 0,442 Afm
Uncertainty for H-fisdd measurement: 8.2% (k=2)
E-figld 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW forward power 133.7Vim
Maximum measured above low end 100 mv forward power 131.8Vim
Averaged maximum above arm 100 mWW forward power 1328 Vim
Lincertainty for E-field measurement. 12.8% (k=2)
3 Appendix
3.1 Antenna Parameters
Frequency | Return Loss [ Impedance
1710 MHz B 19.3 d8 (50.3 +[10.8 ) Ohm
1880 MHz 21.8dE [ 52.2 +j8.1) Ohm ]
| 1500 MHz ) (2224dE (542 +69 ) 0nm
1950 MHz _ 548 (§2.7—j1.4) Qhm
T2000 MHz _ [18.648 [40.9+[2.1) Ohm

3.2 Antenna Design and Handling

Tre calibration dipdle has @ symmelric geomelry wilth 3 built-in two stub matching network, which leads 1o the
enhanced bandwidih

The dipoie is buill of standard semirigid coaxial cable. The internal matching line is open ended. The anlenna is
tharefore open for DC signals.

Cro not apply force to dipole asms. &s they are liable to bend. The soldered conneclions near the faedpaint may
be damaged. Afer excessive mechanical stress or overheating, check the impedance characlenstics 10 ensure
that the internal matching network is not affected

After long term use with 40W radiated powar, anly 2 slight warming of the dipole near the feedpgint can be
measured
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

2 Jul
7 .00 Bl

1 S5d.80d 9 HHz
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3.3.2 DASY4 H-Field Result
Drate Time: (0072007 15:09:48

lest Laboratory: SPEAG, Zarich, Switzerland
DUT: HAC Dipole 1880 MHz; Type: CDIRE0Y3: Serial: 1036

Communication System: CW; Frequency: 1350 Mz, Dury Cyele: 111
Medim: Al

Medium paramerers used: o = 0 mho'm, &, = 159 = T kgm

Phantom section” H Dipole Secnon

DASY4 Configuranon
& Probe: HADVYS - SND8L: « Calibrated: 2712 2006
& Sepmsor-Surface: (Fix Surfoce)
s Electronics: DAES Sn903:; Calibrated: 31.08 2006
s Phartom: HAC Test Arch 4.6; Type: SD HAC PO1 BA Serial: 1002
& Measurement SW: DASY4, V4.7 Build $3; Powiproccssing $W: SEMCAD, V1.8 Build 172

H Scan - Sensor Center 10mm above CD1S80V3 Dipole/Hearing Ald Compatibility Test (21x181x1):
Measuremen: grid: dy=5mm, dy=Smm

Maximum value of peak Total fisld = 0,442 A'm

Probe Medulation Factor = 1.00

Reference Value = 0,467 A'm: Power Drift - 0.01% 4B

Hearing Ald Near-Field Category: M2 (AWF 0 dB)

Peak H-figld mm Am

Gridt |Grid2 |Grd3
0.386|0.410|0.399
Grid4 |Gnd§ |Gmdae
0.419]0.442|0.427
Grid 7 |GrdE |Grd9
0386|0406 | 0.385

an
— ©.000

o o

14.8

0 dB = 04420m
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3.3.3 DASY4 E-Field Result

Date Time: 12.07.2007 21:37:22

l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: HAC Dipele 1880 MHz: Type: CDISS0VE; Serial: 1036

Communicaton System: CW; Frequency: 1880 MEz Dy Cyle: 121
Medium: Air

Medium parameters wsed: o © 0 mbom. &, = 11 p = 1000 kg'm
Phansom seenon: E Dipole Section

DASY 4 Configaration
Profe: ERZDWE - SN2336: ConvF(1, 1, 1) Calibrazed: I7.12.20046

.
. S surface: (Fix Surface)

s Elas tes: DAakd Sp0d; Calibrated: 3108 2006

#  Phamtom: HAC Test Arca 4.6; Type: 51 HAC P07 Bz Seral: 1002

s Memsurement SW: DASYS, V4.7 Build 33; Postprocessing 5W: SEMCAD, V1LE Build 172

F Scan - Sensor Center 10mm above CD1880%3 Dipale/Hearing Aid Compatibility Test (41x181x1):

Measurement grid: dx-Smm, dy=5mm

Maximuam vahue of peak Total Geld - 133.7 Vim

Probe Modulation Factor = 1.00

Reference Value = 136,53 Vim; Power Dnft = -0.028 d8
Hearing Aid Near-Field Category: M2 (AWE 0 dB)

Peak E-fieid in Vim

Grid 1 |Gnd2 |Grid3
130.0133.7(129.7
(rid4d |Gnd5§ | Grid b
B6.7 |BB.1 |83.9
Gnd? |Gnd& [Grid®

130.1|131.8[121.8

df
= 0.00D
—-1.88
-2.54
-4.T6
-8R

7.0

0 dB = 135.7Wim
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CALIBRATION CERTIFICATE

Objact DAES - SD 000 D03 AA - SN: 577

Callbration procedure(s) QA CAL-08.v12
Calibration procedure for the data acquisition electronics (DAE)

Calibration data: November 21, 2006

Condltion of tha calibrated tern |0 Tolerance

This calibration cenificate documents the traceability to national standards, which realize the physical units of measuremants (S1).
The measurements and the uncenainties with confidence probability are given on the following peges and are part of the cerificata.

All calibrations have been conducted in the closed [aboratory facility: environmant temperaturs (22 £ 3)°C and humidity = 70%.

Calibration Equipment used {METE critical for calizration)

Primary Standards ID# Cal Date (Calibrated by, Certificate Noj Scheduled Calibration

Fluke Process Calibrator Type 702 | SN: 6205803 13-0ct-08 (Elcal AG, Mo: 5482) Oct-07

Kaithley Multimster Typs 2001 SN: 0810278 03-0ct-05 (Elcal AG, No: 5478) Qct-07

Secondary Standards D # Check Date (in house) Scheduled Check

Calibrator Box V1.1 SE UMS 006 AB 1002  15-Jun-0B (SPEAG, in house check) In housa check Jun-07
Mame Function

Calibeated by: Eric Hainfeld Technigian

Approved by: Fin Bomholt R&D Director f/ /{‘;1 /. 2

Issued: November 21, 2006

This calibration cerificate shall not be reproduced sxcept in full withoul written approvel of the laboratory,
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Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
+« DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
comresponds to the full scale range of the voltmeter in the respective range.

» Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

* The following parameters contain technical information as a result from the performance
test and require no uncertainty.

= DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of the
nominal calibration voltage. Influence of offset voltage is included in this measurement.

+« Common mode sensifivity: Influence of a positive or negative common mode voltage on the
differential measurement.

» Channel separation: Influence of a voltage on the neighbor channels not subject to an input
voltage.

» AD Converter VValues with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

* Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

* [Input Offset Current: Typical value for information; Maximum channel input offset current,
not considering the input resistance.

= [nput resistance: DAE input resistance at the connector, during internal auto-zeroing and
during measurement.

« [ow Battery Alarm Voltage: Typical value for information: Below this voltage, a battery
alarm signal is generated.

= Power consumption. Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 610V, full range =  -100.. +300 mV/
Low Range: 1LSB = B1nV | full range = -1....... +3my
DASY measurement paramsters: Auto Zerc Time: 3 sec; Measunng time: 3 sec
Calibration Factors | X Y z
High Range 404.355 £ 0.1% (k=2) | 403.806 £ 0.1% (k=2) | 404.276 + 0.1% (k=2)
Low Range 302854 +0.7% (k=2) | 3.93862 £ 0.7% (k=2) | 3.93581£0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system 268°£1°

Certificate No: DAE3-577_NovOs Page 3 of 5

©2007 SPORTON International Inc. SAR/HAC Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Report Version : Rev.01
FCC ID : QMNRH-108 Report Issued Date :Sep.29,2007



womonn. FCC HAC Test Report

Test Report No

Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (uV) Error (%)
Channel X + Input 200000 1998985 0.00
Channel X + Input 20000 20005.87 0.03
Channel X - Input 20000 -19998.71 -0.01
Channel Y + Input 200000 200000 0.00
Channel Y + Input 20000 20004 22 0.02
Channel ¥ - Input 20000 -20003.23 0.02
Channel Z + Input 200000 200000.6 0.00
Channel Z + Input 20000 20005.24 0.03
Channel Z - Input 20000 -20001.80 0.01
Low Range Input {uV) Reading (uVv) Error (%)
Channel X + Input 2000 1989.9 0.00
Channel X +Input 200 20027 0.13
Channel X = Input 200 -200.73 0.36
Channel Y + Input 2000 2000.1 0.00
Channel ¥ + Input 200 18022 -0.39
Channel ¥ - Input 200 -200.86 043
Channel Z + Input 2000 19889 0.00
Channel Z + Input 200 184.28 -0.36
Channel Z - Input 200 -200.94 0.47
2. Common mode sensitivity
DASY measurement parameaiers: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (LV)
Channel X 200 14.24 12.49
- 200 -12.13 -12.92
Channel Y 200 -8.51 -7.08
- 200 6.05 581
Channel £ 200 1.09 0.86
- 200 -2.86 -2.63
3. Channel separation
DASY measuremen| paramelers: Aulo Zerg Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (pV) | Channel Y (uVv) Channel Z (uV)
Channel X 2010 - 251 0.08
Channel Y 200 0.43 - 347
Channel Z 200 -0.55 0.96
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 see; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15970 16306
Channel ¥ 15851 16305
Channel Z 16208 17068
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10MQ
Average (uV) min. Offset (uV) | max. Offset (uV) S Eir;;atlon
Channel X -0.51 -1.55 0.a7 0.50
Channel Y -2.08 4.32 -0.65 060
Channel Z -1.683 -2.56 -0.15 0,35
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 0.2000 199.8
Channel Y 0.2000 200.7
Channel Z 0.2000 189.8
8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDG)
Supply (+ Vec) <78
Supply (- Vec) -7.8
9. Power Consumption (verfied during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.0 +68 +14
Supply (- Vec) -0.01 -8 -9
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Appendix D - CDMA2000 1xRTT Test Modes for HAC

The phone was tested in all normal configurations for the ear usage. These test configurations are tested at the high,
middle and low frequency channels of each applicable operating mode, if applicable, each configuration is tested with
the antenna in its fully stowed and deployed positions. The signal was setup by linking an over the air connection
between the EUT and an Agilent 8960 (E5515C Wireless Communications Tester). The CDMA radio is available on
I1S-95 (Radio Configuration 1) and CDMA 2000 1XRTT (Radio Configuration 3). The EUT supports 1S95 2G networks,
CDMA 2000 1X RTT for Cellular band and PCS band. The maximum peak field is chosen for HAC testing for worst
case scenario. A full HAC measurement in this report is done in CDMA2000 1XRTT mode SO2 + RC1 for Cellular
850 band and PCS 1900 band.

Peak Field list:
Peak Field
Bands RC SO Type Data Rate Channel (V/m)
Full 600 60.9
1 2 Loop Eighth 600 57.9
CDMA2000 1 55 | Loop Full 600 58.2
PCS 1900 Eighth 600 57.7
3 2 Loop Full 600 57.3
3 3 Voice - 600 58.3
3 55 Loop Full 600 57.3
Power list:
Frequency Conducted Conducted
Bands Test Mode | Test Status [Channel (MH2) Power (dBm) |Power (Watts)
1013 824.70 (Low) 24.61 0.29
RC1/S0O2 384 836.52 (Mid) 24.41 0.28
777 848.31 (High) 23.06 0.25
1013 824.70 (Low) 24.59 0.29
CDMA2000 | o\ 1xRTT| RC3/s02 [ 384 | 836.52 (Mid) 24.43 0.28
Cellular 850 -
777 848.31 (High) 24.09 0.26
1013 824.70 (Low) 24.62 0.29
RC3/SO55 384 836.52 (Mid) 24.42 0.28
777 848.31 (High) 23.08 0.26
25 1851.25 (Low) 23.38 0.22
RC1/S0O2 600 1880.00 (Mid) 23.57 0.23
1175 | 1908.75 (High) 23.45 0.22
25 1851.25 (Low) 23.36 0.22
%%'\gﬁ%%%o CDMA 1xRTT| RC3/S02 600 1880.00 (Mid) 23.52 0.22
1175 | 1908.75 (High) 23.44 0.22
25 1851.25 (Low) 23.38 0.22
RC3/S0O55 600 1880.00 (Mid) 23.58 0.23
1175 | 1908.75 (High) 23.48 0.22
Reference:

[1] SAR Measurement Procedures for 3G Devices CDMA 2000/Ev-Do/WCDMA/HSDPA, June 2006 Laboratory
Division Office of Engineering and Technology Federal Communications Commission

[2] 3.1.2.3.4 Maximum RF Output Power 3GPP2 C.S0033-0 Version 2.0, Date: 12 December 2003
Recommended Minimum Performance Standards for cdma2000 High Rate Packet Data Access Terminal

[3.] May 9, 2006 Preliminary Guidance for Reviewing Applications for Certification of 3G Devices.

[4.] Publication Number: 766989 Rule Parts: 90S Publication Date: 04/09/2007
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