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ANNEX E: D450V3 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdianst
Service suisse déalonnage
Sarvizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Servica (SA5)
The Swiss Accreditation Service is ane of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificates

client  TA (Auden)

CALIBRATION CERTIFICATE

Accreditation No.: SCS 108

Certificate No; D450V3-1065_Nov09

Dhject D450v3 - SN: 1065

Calibration procedura|s) QA CAL-15.v5

Calibration Procedura for dipole validation kits below 800 MHz

Calibration dale:

November 08, 2009

This: calibration certificale decuments the: traceability to national standards, which realize the physieal units of measurements (5],
The measurements and the uncentainties wilh confidence probability are given on the fallowing pages and ane part of the cartificats.

Al calibratons have been conducted in the closed kaboratary Tacilily: envirenment temparatura (22 + 31°C and humidily < 70%.

| Calibralion Equipmant usad (M&TE critical Tar calibration)

| Primary Standards | D # Cal Date (Calibrated by, Cerificate ho.) Scheduled Calibration
Powar meter E44198 | GBa1za3E74 1-Apr-03 (Na. 217-01020) Apr-10 e
Power sensar E4d124, MY41485277 1-Apr-08 (Mo, 217-01030) Apr-10
Powar sensor Edd1 24 MY 41488087 1-Apr-089 (Ma, 217-01030) Apr-AD
Referenca 3 dB Attenuator SN; 550854 (3c) 31-Mar-09 (Mo, 21701026) Mar-10
Relerence 20 dB Attenuaior SN 55088 (206) 1-Mar-09 (Mo, 217-01028) Mar-10
Type-H mismatch combination SN: 50472 F 06327 31-Mar-08 (Mo, 21 7-01029) Mar-10
Reference Proba ETI0VE (LF) SM: 1607 03-Jul-Ced Mo, ET3-1507_Juk)g) Jul-10
DAE4 SM: 654 0d-Mary-0 (Mo, DAE4-654_Mayda) May-1i)
Sacandary Standards | ID# Check Date {in house) Scheduled Chack
RF genarator HP 86480 US3IG420L07 700 D1~ Aung-B3 (in howse check Oct-09) In house chsck: Oot11
Metwirk Analyzer HP 87538 USATIH0EES S4206  18-Oct-01 (in house check Oel-08) In house check: Oct-10
MName Functian Sigriature
Callbrated by: Jaton Kastrali Laboratory Tachnician Wik
Appraved by: Katja Pokavic Technical Manager ‘ﬂé g Ef

| This caboration cerificate shall not be reproduced except in full without writhen approval of the laboratary.

lasued: Movember 9, 2009

Certificate Mo: D450V 3-1065_Nowld
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Calibration Laboratory of Mx:\}l:i:jf# §  Schweizerischer Kalibrierdienst
Schmid & Partner m C Service sulsse d'étalonnage

Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland "a;f.v;"ll\,u._x? S  swiss Calibraticn Service

LTI L

Accredited by the Swiss Accredilalion Service [SA5) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConF sansitivity in TSL / NORM x,y.z
MNIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues®, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absarption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technalogy (FCC QET),
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement G (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:
» Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms eriented
parallel to the body axis,

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required,

» SAR measured: SAR measured at the stated antenna input power.

* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
conneactor,

»  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Certificate Mo: D450VI-1065_NoviDd Fage 2 of 9
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Measurement Conditions

DASY system configuration, as far as nol given on page 1.
DASY Version DASYS V5.2
Extrapolation Advanced Extrapolation
Phantom ELI4 Flat Phantom Shell thickness: 2 + 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Area Scan Resolution dx, dy = 15 mm
Zoom Scan Resolution de, dy, dz = 5 mm
Fraguency 450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperatura Parmittivity Conductivity
Maminal Head TSL parameters 20*°C 43.5 (.87 mhoim
Measured Head TSL parameters (220 0.2)°C 442 6 % 0.86 mha'm £ 6 %
Head TSL temperature during test (220£02)°C wane —
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL condition
SAR measured 398 mW inpul power 18T mWig
SAR normalized normalized o 1W 4.70mW /g
SAR for nominal Head TSL paramelers normalized fo 1W 4,76 mW /g £ 18.1 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measwred 398 mW input power 1.25mW i g
SAR normallzed normalized o 1W 314mW ig
SAR for nominal Head TSL parameaters normalized to 1% 3IATmW I g 217.6 % (k=2)

Cartificate Mo: DA50WVI-1065_MNowi9 Page 3of O
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Body TSL parameters
The lallowing paramelars and caleulations wera applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 56T 0.84 mhaim
Meazured Body TSL parameters (220+0.2)°C 54126% 0.90 mha/m £ 8 %
Body TSL temperature during test (220+0.2)°C e ——em
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL candition
SAR measured 358 mW Input power 177 mwW i g
SAR normalized normalized to 1W 437 mW i g

SAR for nominal Body TSL paramelars

narmalized o 1W

4.51 mW ! g £ 18.1 % (k=2)

SAR averaged over 10 em’® {10 g) of Body TSL candition
SAR measured J28 mW inpul power 1.18mW i g
SAR normalized normalized o 1W 294 mW fg

SAR for nominal Body TSL parameters

normalized to 1W

303 mW g 2176 % (k=2)

Cerificate MNo: D450V3-1065 Movl9
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point S99.213=-4.9 0

Return Loss -20.5d4dB
Antenna Parameters with Body TSL

Impedance, ransformed 1o faed paoint S650Q-7T90

Return Loss - 204 dB
General Antenna Parameters and Design

Electrical Dalay (one direction) 1.354 nz

After long term usa with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured,

The dipala is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the

gecond arm of the dipole. The antenna is therefore short-circuited for DC-signals.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered conneclions near the

feadpaint may ba damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 16, 2009

Cartificate Mo: DASOVI-1065_MNov(9
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DASYS Validation Report for Head TSL

Date/Time: 09,11.2009 10:36:58

Test Laboratory: The name of your organization
DUT: ipole 450 MHz; Type: D450V 3; Serial: D450V - SN:1065

Communication System: CW; Frequency: 450 MHz; Duty Cyele: 1:1
Medium: HSL450

Medium parameters used: = 450 MHz: o = 0.86 mho/m: & = 44.2: p = 1000 Ir.g,-'m]
Phantom section: Flat Section
Measurement Standard: DASY S (IEEE/EC/ANSI Ca3.19-2007)

DASYS Configuration:
*  Probe: ET3DVE - SN1507 (LF) ConvFi6.66, 6.66, 6.66); Calibrated: 03.07.2000
*  Sensor-Surface: 4mm {Mechanical Surface Detection)
*  Elecironics: A E4 Sn654; Calibrated: 04,05, 2004
*  Phantom: ELI 4.0; Type: QUHOVAG I BA; Serial: 1003

*  Measurement SW; DASYS, V32 Build 157; SEMCAD X Version 14.0 Build 57

Pin=398mW /d=15mm /Area Scan (41x111x1): Measurement grid: dx=15mm., dy=15mm
Maximum value of SAR (interpolated) = 1.99 mW/g

Pin=398mW /d=15mm /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm. dy=5mm,
dz=5mm

Reference Value = 50.3 Vim; Power [vift = -0.00664 dB

Peak SAR (extrapolated) = 2.81 W/kg

SAR(1 g) = 1.87 mW/g; SAR(10 g) = 1.25 mW/g

Maximum value of SAR (measured) = 2.01 mW/g

16

0 dB =2.01mW/g

Certificate Mo: D450V3-1065_NowDd Fage 6 of 9
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date/Time: 09.11.2000 13:52:55
Test Laboratory: The name of vour organization
DUT: Dipole 450 MH; Type: D450V 3; Serial: D450V - SN: 1065

Communication System: CW; Frequency: 450 MHz; Duty Cyele: 1:1

Medium: MSL450

Medium parameters used: £ = 450 MHz; o = 0.9 mho/m; & = 54.1: p = 1000 kg/m’
Phantom section: Flat Scction

Measurement Standard: DASY 5 (IEEETEC/ANST Co3.19-2007)

DASYS Configuration:
*  Probe: ETADVE - SNIS0T (LFY ConvF(7.00, 711, 7.1 1) Calibrated: 03.07.2009
*  Sensor-Surface; dmm (Mechanical Surface Detection)
*  Elecironics: DAES Sno54; Calibrated: 0405, 2009
#  Phantom: ELI 4.0; Type: QDOVAMIBA; Serial: 1003

»  Measurement SW: DASY S, VA2 Build 157, SEMCAD X Version 14.0 Build 57

Pin=398mW /d=15mm /Area Scan (61x201x1): Measurement grid: dx=10mm, dv=10mm
Maximum value of SAR (interpolated) = 1.89 mWig -

Pin=398mW /d=15mm, /Zoom Scan (7x7x7yCube 0: Measurement grid: dx=5mm, dy=5mm,
dz=53mm

Reference Value = 474 Vim; Power Drift = -0.016 dB

Peak SAR (extrapolaied) = 2.7 Wikg

SAR(1 g) = 1.77 mW/g; SAR(10 g) = 1.18 mWig

Maximum value of SAR (measured) = 1.89 mWig

-4

0dBE = 1.89mW/g
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Impedance Measurement Plot for Body TSL
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ANNEX F: DAE4 Calibration Certificate

ca"br.'ﬂti'un Laboratory of h\i@i:’ Schweizerischor Kalibrierdienst
Schmid & Partner i‘ﬁi Service suisse d'étalonnage
Engineering AG g Sarvizlo svizzers di taratura
Zeughaussirasse 43, B004 Zurich, Switzerland -;/'::ﬁ“‘:; Swiss Calibration Service
Uafay e
Acaraditad by the Swiss Accreditation Service (SAS5) Accreditation Mo.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muliilateral Agreement for the recognition of calibration certilicates
client  TA = SH (Auden) Cartificats Ho: DAE4-6T1_MNowv09
Dtipct DAE4 - 5D 000 D04 BJ - SN: 871
Caliration procadurais) QA CAL-0B.v12

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: Movember 11, 2009

This calibration cerificate documents the traceabifty 1o national standards, which realize the physical units of measuresments (S1).
The measurements and the uncensniee with conlidence Drﬂt\&hililf&r‘& gi\lﬂl‘lm ihe |IZI|HM1I'IQ pages and ara part of the canificate.

All zalibrations have basn conducted i the closed laboratory facility: amvironmeant tempaatuna (22 £ 3°C and hurnidity < 70%.

Calibration Equipment used [METE critical for calibration)

Primary Standards 10 # Cal Date (Gerificata Mo. ) - Saheduled Calibration
Haithley Multimatar Typa 2001 Sh: OB10278 1-Cact-09 (Mo 9055) Ot 10

Secondary Standards [o]] Chack Dabe {in housa) Scheduled Check
Calibrator Bax V1.1 SE UME D06 AB 1004  0S-Jun-08 {in housa chack) In house check: Jum-10

Name Function Signature
Calirrated by: Andrea Gundi Technician

This cabibration cerificate shall not be reproduced except in full withaut writlen approval of the laboratory.

Approved by; Fin Bomhalt R&D Director v (gﬁ (
- LI

Issuad; Movamber 11, 200%
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Calibration Laboratory of i, Schwelzerischer Kalibrierdionst
Schmid & Partner e \\:*{9 e Service sulsse détalannage
Engineering AG % Servizio svizzers di taratura
Zeughausstrasse 43, 8004 Zurich, Swilzerland f-,ﬂﬁg Bwiss Calibration Service
Accradited by the Swiss Accreditalion Service (SAS) Aceraditation Na.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

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
corresponds 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 as documented in the Appendix 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 sensitivity: Influence of a positive or negative commen mode voltage on
the differential measurement.

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

» AD Converler Values with inputs shorted: Values on the intemal 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.

* Input resistance: DAE input resistance at the connector, during intemal auto-zeroing
and during measurament,

* Low 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.

Certificate No: DAE4-871_Nov(d Page 2 of &
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DC Voltage Measurement
AD - Converter Resoluticn nominal
High Range: 1LSB = BAuY, full ranga = -100...+300 mV
Low Range: 1L5E = Ginv full range = -1.......+3mV¥

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X ¥ Z

High Range 404,813 £ 0.1% (k=2) | 404.794 £ 0.1% (k=2) | 405.237 + 0.1% (k=2)

Low Range 398191 £ 0.¥% (k=2) | 3.98417 £ 0.7% (k=2) | 3.98912 + 0.7% (k=2)
Connector Angle

Connector Angle to ba usad in DASY system ] a0°+1°

Cenificate No: DAE4-871_Movla Page 3ol 5
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Appendix
1. DC Voltage Linearity
High Range Reading (uVv) Difference (pv) Error (%)
Channel X + Input 1999840 1.684 0.00
Channel X + Input 19040.85 0.05 0.00
Channel X = Imput -190497.97 1.83 -0.01
Channel ¥ + Input 200010.3 -3 -0.00
Channel ¥ + Input 18999.12 -0.48 -0.00
Channel ¥ - Input 2000018 0.78 0.00
Channel £ + Input 200010.2 -2.80 -0.00
Channel 2 + Input 19998.54 -{}.86 =0.00
Channel 2 - Input -19999.82 0.00 0.00
Low Range Reading (pV) Difference [uV) Errar (%)
Channel X + Input 2000.3 0.22 0.01
Channel X + Input 200.20 0.30 0,15
Channel X = Input -199.89 0.21 -0.10
Channel ¥ + Input 1899.8 -1.13 -0.01
Channel ¥ + Input 200.08 -0.04 -0.02
Channel ¥ - Input -200.43 073 0.38
Channel £ + Input 1999.5 0.57 <003
Channel 2 + lnput 199.58 .72 (.36
Channel Z - Input 20111 -1.01 .51
2. Common mode sensitivity
DASY measurement parameaters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Commaon mode High Range Low Range
Input Voltage (mV) Average Reading (pV) Average Reading (uV)
Channel X 200 13.79 1275
- 200 -12.26 -13.72
Channel Y 200 «11.82 -11.47
- 200 10.67 10.68
Channel 2 200 -1.08 -1.35
- 200 0.32 012
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (pV) Channel  (pV)
Channel X 200 - 3.36 1.06
Channel ¥ 200 1.52 - 3.59
Channel Z 200 2.55 1.41 -

Certificate Mo: DAE4-871_MNovDg
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sac

High Range (LSB) Low Range (LSB)
Channel X 15828 16288
Channel ¥ 16188 15744
Channel Z 15790 16219

5. Input Offset Measurement
DASY measuramant parametars: Auta Zaro Time: 3 sec; Measuring time: 3 sec

Input 10M
Std. Deviation
Average (uV) min. Offset (V) | max. Offset (uV) v
Channel X 0.08 -3.43 1.18 052
Channel ¥ -0.71 -2 66 0.96 0.57
Channel 2 -0.95 -1.94 0.04 041
6. Input Offset Current
Maminal Inpul circuitry affsat current on all channels: <25F4
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 0.1999 204.4
Channel ¥ 0.1900% 2036
Channel £ 0.1989 203.8
8. Low Battery Alarm Voltage (veiified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.9
Supply (- Vee) 7.6 .
9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vee) +0.0 +6 +14
Supply (- Vee) —0.m ] -8

Cerificate Mo: DAE4-871_Nowld Page 5of 5
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ANNEX G: The EUT Appearances and Test Configuration
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Picture 3: Constituents of the sample
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Picture 4: Face-held, The EUT display towards phantom, the distance from EUT Antenna to the
bottom of the Phantom is 25mm

Picture 5: Body-worn, The EUT display towards ground, Belt clip attach the Phantom, the distance
from EUT Antenna to the bottom of the Phantom is 25mm



