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APPENDIX C — DIPOLE CALIBRATION CERTIFICATES
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This calibaation carifiests dasumants T Faceabsdity io national siandards. which realize e physical units of messurements (Sl
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All calibralicns harde bean GSnEUCSED in the dosex [sboratony facility: ermdronment temparature (22 £ 3)°C and humidity < 7%

Cal Dowe |Calbrated by, Cortificate Mo}

04-0ct.05 (METAS, ho. 251-D0516)
O4-OctDS (METAS, No. 281-00818)
11-Aug-0F (METAS, Mo 251-00438]
11-Aug-05 (METAS, Mo 251-00438)

FBDctS [SPEAG, Mo, ET3-1507_Cacig)
15-Dac-08 (SPEAG, Mo, DAES-601_Dechs)

Check Date (n hoase)

Calibrated by:

Prirnary Standands. D#* 7
Poraear metar EPL-LIZA GRIT4BOTO
Power scnaor HP B48714 UEATIEATES
Refarenoe 20 dB Altanugion Srd S086 (20g)
Reference 10 dB Altaruator S 50472 (V0
Reference Proba ET30VE (HF) EnJ 1507

DAEY 5N ED
Secondary SENCATS o#

Frwer sarmor HP B3E14 MYA1083317
BE ganeralor Agient E44218 MY 000675
M=twrrk Snalyzer HP BTA3E LUS37380535 54206

180t 0 (SPEAG. in houts ched. Dct-04)
1Mk (SPEAG, in house check Mav-5)
1B-0cA07 (SPEAG, in aias shack Mow-05)
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Measurement Conditions
Mfawwwn.aahunmmwmmpﬂga1
DASY Version Dasy4 va.T
Extrapalation Advanced Extrapolation
Phantom Wodular Flat Phantom Vs.0
Distance Dipole Center - TSL 15 mm wilh Spacer
Arsa Scan resolution dx. dy = 15 mm
Toom Scan Resclution he, dy, 2 = 5 mm
Freguency 200 MHz £ 1 MHz
Head TSL parameters
The fallowing paramaters and aleulations wese applied.
Tigwri peisr ature: Pemmiftivity Conductivity
Momimal Head T5L parameters 220G 41.5 0.97 mhaifm
Muzsured Head T5L parameters (220£02)°C 41126% (.96 mhafm + 6 T
Head TSL temperature during test (220x202)°C — e
SAR result with Head TSL
SAR averaged over 1 om” (1.g) of Head TSL Condition
SAR messured 250 mWV input power 2F3mWig
SaR nomalized narmaized o 1W 105mW /g
SAR for nominal Head TSL parameters” narmalized to TW 10.9 mW ig £ 17.0 % (k=2)
SAR averaged over 10 o’ (10 g) of Head TSL condilion
SAR measured 260 miW Impul power 1.75mW | g
2AR nomalized narrmalized 1o TW T.00 mW I g

SAR for nominal Head TSL paamelers '

mormalized o TW

6.99 mW /g £ 16.5 % [k=2)

! Correction 1o nomingl TSL paramedors according (o d), chapler "SAR Sensifivilies™

Cartificate Ro: DO00WV2-122_Jundd

Fage 3 ol B
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Appendix

Antenna Parameters with Head TSL
impedance, ransformed o feed point 502 0 -6.4 2
Eelum Loss =24 0 dB

General Antenna Parameters and Design

| Blectrical Detay (one direction) | 1412

Atar lang term use with 100W radialed power, only a shight warming of the dipole near the feedpoint can be measured

The dipole is made of standand semingid coaxial cable. The cenier canductor of the feading line is directy connecied io the
second arm of the dipolé. The 2manna is Ierefore shori-circuited for DG-signals.

Mo seeessive foree musl be applied to the dipole arms, because they might bend or the saldered connections near the
teedpoint may be damaged.

Additional EUT Data

Wanufactured by SPEAG
Manutactured on Juiy 04, 2001
Crriificate Mo: DB00WZ-122_JunD6 Page 4 of
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DASY4 Validation Report for Head TSL
[ate/Time: 16062006 11:35:14

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V, Serial: DoR0V?2 - SH:122

Communication System: CW; Frequency: 900 MHz:Duty Cycle: 1.1

Medium: HSL 900 MHz;

Medium parameters used: f= 900 MH= o = 0961 mha/m; £, =41.3. p= 1000 kg'm*
Phaniom scction: Flat Section

WMeasurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
s Probe ETADVE - SN1507 (HF); ConvF(5 8, 5.8, $.8); Calibrated: 28102005
®  Senaoe-Surfaee 4mm (Mechanical Surfuce Detoction)
s Elecmonics: DAES Snoll; Calibrated: 15.12.2005
& Phantom: Flat Phantom 5.0 (hack); Type: QDOM0PSOAA |

s deasurement SW DASTS, V4.6 Build 23; Postprocessing SW: SEMUCAL, V1.E Build 171

Pin = 250 mW; d = 10 mm/Area Scan (71x81x1): Measurement grid. dx=15mm, dy=15mm
Mavimum valve of SAR (interpolated) = 2.94 mW/g

Pin = 250 mW: d = 10 mm/Zoom Scan (7x7x7)/Cube 0: Measurcment grid: dx=Smm, dy=5mm,
dz=5mm

Reference Value = 57.7 Vim: Power Drift = -0.103 dB

Peak SAR (extrapolated) =412 Wikp

SAR(1 g) = 2.73 mW/g; SAR(10 g} = 1.75 mWig

Maximom value of SAR (measured) = 2.57 mWig

dB |
. |

-4.60

SR

0 4B = 2.87TmWig

Certficate Mo: DO00V2-122_ JunDE Page Sof &
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Impedance Measurement Plot for Head TSL
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Carfificate Mao: DBMIVZ-122 JunDE Page & of B

Report No.: R0709186-SARa Page 41 of 74 SAR Evaluation Report



Motion Computing Inc. FCC ID: Q3QHWNVWEX725

NCL CALIBRATION LABORATORIES

Calibration File No; DC-712
Project Number: BACE-CAL-D-1800-5248

CERTIFICATE OF CALIBRATION

it ks certified that the equipment identified below has bean calorated in he
MCL CALIBRATION LABORATORIES by qualified perscnnel fullcwing recogazed
procadurss and using ransfer standands traceabba to MRCMIET.

BACL Validation Dipols

mlanufschuie” APREL Laboralones
Parl number: 0-1800-5-1
Frequancy: 1800 MHz
Seral Mo BOL-0449

Customer Bay Araa Compiliance Laborakory

Calibrated: 25 August 2006
Released on: 287 Aumust 2006

Femlepsad Sy for— 2 =
BRATION
T &1 SPECTRUM WAY Dewegaoe of AFREL Lab
MEDEAN, CNTRLRID TEL: [§13) 8204088
CAMADS, IR 123 FAX: [61] 6234182
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NCL Calibration Laboratories
Division of APREL [aborzlories

Conditions

Dipole BCL-048 received from customer, with the attribute of having a repair o one
radial arm, in good condition for re-calibration. SMA connector cleaned prior to
calibration.

Ambient Temperature of the Laboratory: 22°C +-0.5°C
Temperature of the Tissue: 21 °C +-0.5°C

We the undersigned attest that to the best of our knowledge the calibration of
this device has been accurately conducted and that all information contained
within this report has been reviewed for accuracy.

e,

D. Brooks
Member of Engineering Staff
(Calibration Engineer)

This page has been reviewed for content and aliested to by signature within this document
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MNCL Calibradon Laboratories
Diivision of APREL Laboratonics

Calibration Results Summary

The foliowing results relate the Calibrated Dipole and should be used as a quick
rafarence for the user

mechanical Dimensions

Length: T2.0 mm
Height: 41.7 mm

Electrical Specification

SWR: 1072 U
Return Loze: -29.07 dB
Impedance: 50.62 O

System Validation Results

[Frequency | 1 Gram | 10 Gram | Peak _
| 1800 MHz | 38.81 20.01 | 71.56

Aren Scan
¥ Awig [mm)
] ’ 10 71

-2an 0]

=10 -10

10 e -10

W Axs [mm)
[ 1 L) 1

204 -20

30 30

. 1 e -
=30 -20 10 i) 10 201
¥ Axis [rmam)

This page has been reviewed for content and attested ta by signature within this documeant
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NCL Calibration Laboratories
Division of APRET Laboratories.

Introduction

This Calibration Report has been produced in line with the S51 Dipole Calibration
Procedure SSI-TP-D18-ALSAS. The results contained within this report are for
Validation Dipole BCL-049. The calibration routine consisted of a three-step process.
Step 1 was a mechanical verification of the dipole to ensure that it meets the
mechanical specifications. Step 2 was an Electrical Calibration for the Validation
Dipole, where the SWR, Impedance, and the Return loss were assessed. Step 3
involved a System Validation using the ALSAS-10U, along with APREL E-020 130
MHz to 26 GHz E-Field Probe Serial Number 212.

References

SS|-TP-018-ALSAS Dipole Calibration Procedure

SSI-TP-016 Tissue Calibration Procedure

IEEE 1528 “Recommended Practice for Determining the Peak Spatial-Average
Specific Absorption Rate (SAR) in the Human Body Due to Wireless
Communications Devices: Experimental Techniques”

Conditions

Dipole BCL-0490 received from customer in good condition, with the attribute of a
repair of one radial arm.

Ambient Temperature of the Laboratory: 22 °C +/- 05°C
Temperature of the Tissue: 20 °C +/- 0.5°C

This page has been reviewed for content and atiested to by signature within this document
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NCL Calibration Laboratorics
Division of APREI. Laboratorics.

Dipole Calibration Results

Mechanical Verification

[ APREL APREL | Measured | Measured
Length Height . Length Height
— 720mm | M7mm_ | 71.6mm 41.7 mm

Tissue Validation

Head Tissue 1800 MHz | Measured |
|

'__Dielectric constant,s, | 400
_ Conductivity, o [S/m] | 140

n

This page has been reviewed for content and atiested to by signature within this document.
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NCL Calibration Laboratories

Iwiswen of APREL Taboratorics

Electrical Calibration

—

. Test Result
511 RIL ~2007dB |
SWR 1.072U |
| Impedance 50.62 Q :

The Following Graphs are the results as displayed on the Vestor Network Analyzer.

511 Parameter Return Loss

382 REVERIE REFLECTION

5_a@d dBSOIV

LODG MAGHITUDE

+HEF=-2B.BRE dE

W
rretug

1.688158 GHz

This page has been reviawed for content and attested to by signature within this document.
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MNCL Calibration Laboratories
Division of APREL Laboraioriss

SWR
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; ' HARKER |
: | BRRR7R GHz
[. : : e - i
1 A : F : | -
 Aifes T : : i ; e P . HAREER TO HAX
; Ll ; : ; rHARKER 7O HIK
e - ..r'
P : ;
-\_\_.II_,.-I'"---.
» 5 - : i : MARKER READAOUT
1.ARATER GHz 1.999952 FUNCTIODNS

=]

This page has bean reviewad for contant and atlested 1o by signature within this document.
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NCL Calibration Laboratories
Divizion of APREL Labomtories.

Smith Chart Dipole Impedance

522 RCWERSE REFLECTION i

[HPEDAMCE CH 4 - 522
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NCL Calibration Laboratories
Diviston of APREL Laboratories.

System Validation Results Using the Electrically Calibrated Dipole

" Head Tissue 1 Gram 10 Gram Peak
Frequency | Abave Fosd Poi
| 1800MHz | 38.81 | 2001 | T71.56
Area Scan

Y Amxis [mim)

® AxIS (mm)
) SRy ¥

an 5y A0 O 10 20

Y Axig (mm)

Thes page has been reviewsd for content and atlested to by sigrnature within thes documant
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NCL Calibration Laboratories
Dhivision of APREL Laborniories

Test Equipment

Tha test eguipment usad during Probe Calibration, manufacturer, model number
and, current calibration status are listed and located on the main APREL server
R:NCLWCalibration Equipmentiinstrument List

10
This page has been revewed for contenl 2nd atesied 10 Dy signatune willhin s Soourmentl
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