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Multilateral Agreement for the recognition of calibration certificates

ciient  Huawei (At Certificate No: D835V2-4d126_Nov11

LCALIBRATI.N;‘CERTIF ICATE

Object D835V2 - SN: 4d126

Calibration procedure(s) QA CAL-05.v8 .
-Caltbratlon procedure for dlpole vaildatton klts ab

Calibration date: November 07, 2011

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

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Certificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 05-Oct-11 (No. 217-01451) Oct-12

Power sensor HP 8481A US37292783 05-Oct-11 (No. 217-01451) Oct-12

Reference 20 dB Attenuator SN: 5086 (20g) 29-Mar-11 (No. 217-01368) Apr-12

Type-N mismatch combination SN: 5047.2 / 06327 29-Mar-11 (No. 217-01371) Apr-12

Reference Probe ES3DV3 SN: 3205 29-Apr-11 (No. ES3-3205_Aprii) Apr-12

DAE4 SN: 601 04-Jul-11 (No. DAE4-601_Jul11) Jul-12

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power sensor HP 8481A MY41092317 18-Oct-02 (in house check Oct-11) In house check: Oct-13

RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-11) In house check: Oct-13

Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (in house check Oct-11) In house check: Oct-12
Name Function Signature

Calibrated by: Dimce lliev : ~ Laboratory Technician ﬂ) m _
Approved by: Katja Pokovic - ‘Technical Manager . Mj

Issued: November 7, 2011

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of
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Schmid & Partner ;E\Ehw/mz’: C Service suisse d'étalonnage
Engineering AG = Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {//, !/-/:{\\ \\:“ S Swiss Calibration Service
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Accredited by the Swiss Accreditation Service (SAS) 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:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“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 C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 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 oriented
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. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No 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
connector.

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

Certificate No: D835V2-4d126_Nov11 Page 2 of 8




Measurement Conditions
DASY system configuration, as far as not g

iven on page 1.

DASY Version DASY5 V52.6.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution

dx, dy,dz =5 mm

Frequency

835 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m
Measured Head TSL parameters (22.0+0.2) °C 41.4+6% 0.90 mho/m £+ 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 235mW /g

SAR for nominal Head TSL parameters

normalized to 1W

9.40 mW /g = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured

250 mW input power

1.54 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

6.16 mW /g = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2) °C 53.3+6 % 0.99 mho/m + 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 244 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

9.54 mW / g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measured

250 mW input power

1.60mW /g

SAR for nominal Body TSL parameters

normalized to 1W

6.20 mW / g = 16.5 % (k=2)

Certificate No: D835V2-4d126_Novii
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5220 -24iQ
Return Loss -30.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 47.8Q-4.4iQ
Return Loss -25.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.396 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on June 29, 2010

Certificate No: D835V2-4d126_Nov11 Page 4 of 8




DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d126

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; ¢ = 0.9 mho/m; g, = 41.4; p = 1000 kgfm3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.07, 6.07, 6.07); Calibrated: 29.04.201 1
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 4.9L; Type: QDO0O0OP49AA; Serial: 1001

DASY52 52.6.2(482); SEMCAD X 14.4.5(3634)

Date: 07.11.2011

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.917 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 3.458 W/kg

SAR(1 g) = 2.35 mW/g; SAR(10 g) = 1.54 mW/g
Maximum value of SAR (measured) = 2.738 mW/g

L 6.00
-9.00

-12.00

-15.00

0 dB =2.740mW/g

Certificate No: D835V2-4d126_Nov11 Page 50of 8




Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d126

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; ¢ = 0.99 mho/m; €, = 53.3; p = 1000 kg;’m3

Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvE(6.02, 6.02, 6.02); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 4.9L; Type: QDOO0OP49AA; Serial: 1001

DASY52 52.6.2(482); SEMCAD X 14.4.5(3634)

Date: 07.11.2011

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 55.361 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 3.522 W/kg

SAR(1 g) = 2.44 mW/g; SAR(10 g) = 1.6 mW/g
Maximum value of SAR (measured) = 2.822 mW/g

-1.20

-12.00

0dB =2.820mW/g

Certificate No: D835V2-4d126_Nov11 Page 7 of 8




Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zeughaussirasoe 43, 8004 Zurleh, Switzertand

S Schweizerischer Kallbrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taralurg

S Swiss Calibration Serviee

Accraditad by the Swiss Aecraditation Servica [SAS) Acereditation No.: SCS 108
The Swiss Accreditation Servics is ona of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Obyeet

Cakhration Proceduras)

Calibration dapa:

All calibrations hawe bean conductsd in the closad |aboratony facility: envirenmant temperature (22 + 31°C and humidity = To%.

Galibration Equipment usad {MATE critical for calibration)

Primary Standarnds 10 ¢ Cal Date (Conilicats M) Scheduled Calibration
Powwr metar EPM-4424 GBITIE07 04 05-Oot-10 {No. 297-012646) Oet-11

Power seraor HP 84814 US3r29e783 DE-Cct-10 (Mo, 217-01266) Oot-11

Reterence 20 dB Alenustor SM: 55086 (206) 28-Mar-11 (Ne. 217-01357) Apr-12

Type-N mismatch combination EN: 5047 2 | 0gaa7 28-Mar-11 [Mo. 217-01371) Apr-12

Reference Probe ES3003 SN: 3205 20-Apr-11 (No. ES5-3205 Apri1} Apr-ia

DaEg SN: 601 Od-Jud-11 (W DAEJFE:H_.MHJ- Jul-12

Secondary Standards (=3 Check Data [in house) Schadulad Chack
Fower sensoe HP 84614, MY 41082317 18-0c1-02 (in house chock Ocr-09) In house check: o1
RF gensrator RES SMT-08 100005 04-Ag-29 {in housa check Dwct-0) In howse cheok: Ogf-11
Metwork Analysar HP B755E US37390585 84206 18-0pt01 {in house check Go160) In hoves check: Got-11

Calibrated by

Approved by

|ssund: September 28, 2011

Tes callbration cenificate shall net be reproduced except in full wilhiout vritten approval of the labasatary,
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Calibration Laboratory of ey,

Schmid & Parnor 3‘:.}»‘“_:‘:_—1-“"{"2 S Schweizerlscher Kallbrierdignat
Enginee fing AG iﬁq_ ¢ Service suisse d'étalonnage
_ = 3 Servizio svizzero oi taratura
Zeughausstrasse 43, 8004 7, Pt
urich, Switzerland AT S swiss Calibralion Servics
Accredited by the Sviss Accracitation Semvice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the slgnataries to the Ea
Multilateral Agreement for the recognition of calibration certifieates

Glossary:

TSL lissue simulating liguid

ConvF sensitivity in TSL / NORM XYz
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communicatiens Devices: Measurement Tech niques”, December 2003

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (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 C (Edition 01 -01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handhook

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 oriented
parallel to the body axis.

Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
pasitioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the fead point. The Retum Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Ne 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
connector,

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

Cerificate No: D1 SO0VE-5d143_Sep14 Fage2of 8




Measurement Conditions

DASY system configuration, as far as not given an page 1,
DASY Version DASYS V52,62 ]
Extrapolation Advanced Extrapalation
Phantom Modular Flat Pharitom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Sean Resolution dx, dy, dz =5 mm
_quuency 1500 MHz = | MHz j

Head TSL parameters

The following parametars and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 2200 40.0 1,40 mhofm
Measured Head TSL paramelers (220 £0.2)°C HE+6% 1.43 mho/m + 6 %
| Head TSL temperature change during test =054 J ==
SAR result with Head TSL
rSAH averaged over 1 cm” (1 g) of Head TSL Candition

SAR measurad

250 mW input power

103mwWig "

|_SAH for nominal Head TSL paramelers

normalized to 1W

V6mW/gL170% (k=2) |

saR averaged over 10 em” (10 g) of Head TSL

condition

SAR measurad

260 mW input power

5.36 MW / g {

EAF! for neminal Head TSL paramelers

normalized to 1W

N2mWig+165% (k=2) |

Body TSL parameters

The following parameters and calculations were applied,

Conductivity ]

Temperature Permittivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parametars (22.0+0.2)5C HME2EE% 1.689 mhofm + 6 %
Body TSL temperature change during test <0E5'C e -
SAR result with Body TSL
SAR averaged over 1 em® {1 9) of Body TSL Gondition
SAR maasured 250 mW input power 10E6EmW /g

SAR for nominal Body TSL parametars

normalized to 1W

NAmW/g217.0 % (k=2)

SAR averaged over 10 cm? {10 o) of Body TSL

condition

SAR measured

250 mW input power

353 mw /g

SAR for nominal Body TSL parameters

normalized to 1w

21.8 MW/ g + 16.5 % (k=2)

Certificate No: D1900Y2- 5d143 Sap1d
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Appendix
Antenna Parameters with Head TSL

Retumn Logs J -23.7 dB

Impedance. transformed to feed point i 53.5Q +58 0 J

Antenna Parameters with Body TSL

Impedance, transformed to feed point 484 03 + 6.1 02
Return Loss -2394dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1195 ns il

After long term use with 100W radiated power, anly a slight warming of the dipole near the feadpoint can be measured.
The dipale is made of standard semirigid coaxial sable. The certer canductar of the feeding ling is diractly connected 1o the
sacond arm of the dipole. The antenna s therefore shont-circuited for OC-signals.

Mo excessiva force must be applied to the dipole arms, becauss they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufaciured by SPEAG
Manufaciured on March 11, 2011

Certiticale No: D1900V2-5d143_Sep1 Paged of B




DASYS5 Validation Report for Head TSL

Date: 26,09.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serjal- DIYOV2 - SN: 5d143

Communication System: CW; F ‘requency: 1900 MHz

Medium parameters used: f = 1900 MHz; 6 = 1.43 mho/m: £ = 39.6; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standarg: DASYS (IEEEAEC/ANS] C63.19-2007)
DASYS52 Configuration:
= Probe: ES3DV3 - SN3205: ConvF(5.01, 5.01, 5.01): Calibrated: 29.04.201 |
*  Sensor-Surface: Imm ( Mechanical Surface Detection)
* Electronics: DAE4 Sns01: Calibrated: 04.07.2011
*  Phantom: Flat Phantom 5.0 (f ront); Type: QDOOOPSO0AA; Serial: 100)]
s DASYS5? 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=25( mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm. dy=5mm, dz=Smm

Reference Value = 99 (84 Vim: Power Drift = (.04 dB

Peak SAR lextrapolated) = 18.735 Wikp

SAR(1p) =103 mW/g: SAR(10 g) = 5.36 mW/g

Maximum value of SAR (measured) = 13.013 mW/g

F.4
1.1

-14.28

LN 1

0dB = [3.010mW/ g

Cartificate Mo: D1900V2-5d41 43_Sepii Page 50f A




Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date; 26.09 201 1

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: DI20OYV2; Serial: DI1900V2 - SN: 5d143

Communication System: CW; Frequency: 1900 MYz

Medium parameters used: f= 1900 MHz: g = 1.59 mho/m; ¢, = 54 2; p= 1000 kg/m’
Phantom section: Flar Section

Measurement Standard: DASYS (IEEE/EC/ANS] C63.19-2007)

DASYS52 Configuration:
*  Probe: ES3IDVa SN3205: ConvFi(4.62, 4.62. 4.62); Calibrated: 2904.2011
*  Sensor-Surface: 3mm ( Mechanical Surface Detec ion)
* Electronics: DAES Sn601; Calibrated: 04.07.201 |
*  Phantom; Flat Phantom 5.0 (back}); Type; QDOOOPSOAA: Serial: 1002
*  DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96 063 Vim; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 18 849 Wikg

SAR(1 g) = 10.6 mW/g; SAR(10 g) = 5,53 mW/g

Maximum value of SAR tmeasured) = 13,361 mW/g

w
[]
343
: .5
1.3
-13.73
1716
(0dB = Jﬁ.ﬂl’:ﬂm‘ﬁr’fg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of ﬁ@"ﬁ, Schweizerischer Kalibrierdlanst

Schmid & Partner fee Zervice suisse d'étalonnege
Engineering B T Servizio svizzaro di taratura

Feughausstrease 43, 8004 Zurich, Switzerland ":a:rr.f‘:ﬁ\:;c" Swigs Calibration Sarvice

Arcrodiled by the Swise Accraditation Sarvico (SAS) Accreditation No.; SCS 108

The Swiss Accraditation Service iz one of the slgratories to the EA
Kultilebaral Agresment far the racognition of calibration carlificates

cient  Huawei (Auden) Certifizate No: DAE4-852 Novi11

|CALIBRATION CERTIFICATE

| Objart DAE4 - SD 000 D04 BJ - SN: 852

QA CAL-06.v23
‘Calibration procedure for the data acquisition electronics (DAE)

Calibraton procadunais)

Caibration dalea!

November 16, 2011

This cilibirtion cedtifizale decumeants 1he receabisy o natoral stanciands, which rsalize the physics! wits of measuramants (31}
The messuemants and the uncartairtios with conlidence prabanility 8ra given on tha following peges and ae pan of the cenflicate.

Al calibrations hirer baen condusted in the clozed laboratary facility: emviranment lemperatures (22 4 377G and humidity = 7,

Calibration Eoulpment used (METE critical for calibratian)

Primary Slandands ! D% - Cal Dals (Cenicats Ma.) Schwedulad Cakzretion
Keilhley hMutimetar Type 2001 | SM: DR10278 2E-Sep-11 (Mo 1450) Bep-12
Sacongary Standards | D # Chieck Dags (in house) Schedulad Check

Geibrador Pox V1.1 BE UMS 005 AB 1004 J8-Jum-11 {in house shack]

I house check: Jun-12

Mame Funclizng
Calibratad by Andrea Gund Tachn:ia
—
Approead by Fin Bomnolt A&D Directar sl s - -
e

Izeued: Movemoar 145, 2011

This calibration certifizate shall not ba reprocucad excepd in lull wilhout witten sgproval of the laboratony.

Cedificane Mo: DAEA-852 MNovid Fage 1 of &




Calibration Laboratory of
Schmid & Parner

Engineering AG
Zrughausstrasse 43, 5004 Zurich, Switzarland

Schwalizerischer Kalibrierdienat
Service suizse d'atalonnage
Servizio avizzars di taratura
Swiss Galibration Servica

Accradied oy the Swiss Accradiation Service (SA5) Aceraditation Moz SCS 108
Tha Swiss Accredilation Serviee is one of the signatories 1o the EA
Multilriaral Agreemant for the recognifion of calibratlon certifizates

Glossary

DAE

data acquisition electronics

Connector angle  information used in DASY system to align probe senser 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 & calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the raspective range.

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

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

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

= Common mode sensitivity: Influsnce of a positive or negative common mode voliage on
the differential measurement,

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

s AD Convertar Values with inputs shorted: Values on the internal AD converter
cormesponding to zero input voltage

s Input Offsat Measurement. Output voltage and statistical results over a large number of
zero vaoltage measurements.

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

« [nput resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement,

s Low Battery Alarm Voltage: Typical valus 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
A0 - Converter Resolution nominal

High Ranga:
L Riauniga:

1LER =
1LSE =

8y [TRTE
aintf

full ranges =
full range =

-100. .. +300 my
2 ey +3my

DASY measurement parameters: Auto Zero Tima: 3 seg; Measunng time: 3 sec

Callbration Factars

X

Y

L

High Range

405143 = 3.1% (k=2]

405187 = (1% (k=2)

405,956 = 0.1% (k=2)

Law Range

395620 + 0,7% (k=2

398623 + 0.7% (k=2} |

3.95475 + 0.7% (k=2)

Connector Angle

Connector Angle to ba uzad in DASY system

15750415
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Appendix

1. DC Voltage Linearity

High Range Reading {pV) Differencea (pV}) Errar (Ya)
aannel X + Input 1agag. 2 -10.75 -0.01 .
Ehaﬁn&l x + Imput 19995.95 .05 0.00
Ghannel X - Input 1999353 5.47 003
[Channel ¥+ Input 200002.0 1.85 .00
Channel ¥ + Input 1595079 (.01 -0.00
Channel Y = Input 2000119 -1.23 0.0
Channel 2 + Input 190992 2 0,59 10,00
ChannalZ  +Input 19999.714 0,76 :0.00
Channel Z - Input 2000087 0497 0.00 |
Low Range Reading (pW) Differance (V) Errar (35)
Channel X + Input 1599.8 -E.".I:IE. =000
Channel X + Input 20025 015 0.05
Channel X = Input 2000 -0.10 .05
Channel ¥ + Input 2001.0 .58 0,05
Channel ¥ + Input 19976 .34 A7 ]
Channal ¥ - Input -200.31 0,41 020 =
Ghanncl.z + Input 2000.3 027 0.01
Channel £ + Input 199.81 -0.3% <014
Eﬂanne] z = Input -#01.58 -1-59. 079
2. Common mode sensitivity
DASY measurament parameters: Aulo Zero Time: 3 sac, Measuring lime: 3 sec
Cammon mode | High Range | Low Range
Input Veltags (mV) Average Reading (uV) Average Reading (pV)

Channel X 200 -5.47 -7.14 =

= - 200 G.77 4 83

Channel ¥ 200 | -10.85% oh [y =

Ee - 200 5,83 QT3 ]
Channel 204 -6.38 -£5,60

- 200 .04 G0

3. Channel separation
DASY maasurement paramaters: Auto Zero Time: § sec: Maasuring time: 3 sec

Input Veltage (my)

| Channel X (V)

Channal ¥ (pV)

Channal £ {uV)

Channel X 200 a.2a 0.14
Channel ¥ 200 320 .04
i Channel 2100 34T -0.496 =

Cenificate Mo DAEA-B52_Mowtd
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Aulo fero Time: 3 SEG Maasuring fima: 3 se¢

High Range (LSB)

Low Range (LSB)

B e

Channel X 15475 15808
Channel ¥ 15381 15535
Channel £ 16735 15888

L

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time; 3 sec: woasunng ime: 3 586

Input 10MEL -
= ' . Deviati
Average [PV} min. Offset (uV) | max. Offset {uV) i {E:;Etm"
Channel X -0.03 -1.0% 1.47 053
Channel ¥ 0.3 -2.54 .39 .59
Channel £ 184G 220 0.56 f.&2
6. Input Offset Current
sominal Input circuitry offset current on sl channels: <2514
7. Input Resistance (Typical valuss for information; =
Zeroing (KOhm) Measuring (MOnmM)
Channel X 204 200
Channel ¥ 200 200
CGhannel £ =00 P
8. Low Battery Alarm Voltage (Typical vaiues for information]
Typical values Alarm Level (VDGC)
Supply [+ Vec) +7.3
| Supply (- Weoo) -7.G |
9. Power Consumption (Typical values for infarmation)
Typleal values [ Switched off (mA} | Stand by (mA) | Transmitting (mA)
Supply [+ Vec) £00,01 +E +14
; |
= i F A
Eupplyi Veo) -0 2 4 =

Ceificats Mo AE4-BE2_Movii
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Calibration Laboratory of
Schmid & Partner
Engineering AG
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Glossary

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters
s DC Vaoltage 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 rangs of the volimater in the respactive range.

s 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 perfarmance test and require no uncertainty.

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

e Common mode sensitivity: Influence of a positive or negative comman mode voltage on
the differential measurement.

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

o AD Converter Values with inputs shorted: Valuas on the intemal AD converter
corresponding to Zero input voltage

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

« [nput Offset Current: Typical value for infarmation; Maximum channel input offset
current, not considering the input resistance.

« Input resistance: Typical value for information: DAE input resistance at the connecior,
during internal aute-zeroing and during measurement.

« Low Battery Alarm Voitage: Typical value for information, Below this valtage, a batiery
alarm signal is generated.

«  Power consumption: Typical value for information, Supply currents in various operating
modes.

Cartificats Mo DAES-1236_Mavi Page 2of &




DC Voltage Measurement
AD - Convertar Aesclutian naminal

High Rangs: 1LSE = g, full range = -100...+300 mY
Loy Fangs: ILSE = aGiny, full range = -1..... cHImV
OASY measurement paramatars: Auto Zero Time: 3 sac: Measuring lime: 3 =ss0
Calibration Factors x b z
High Range 404 902 + 0.1% (k=2) | 404.920 £ 0.1% (k=2) [ 405.907 £ 0.1% (k=2
| 4.00154 0.7% (k=2) | 3.97533 + 0.7% (k=2] 400568 = 0.7% (k=2)

| Low Range

Connector Angle

rﬂnnne-:tm Angle 1o be used in DASY system  Fele Bl iy

Cenificate Mo DAEA-1235_Movll Page 30i3




Appendix
1. DC Voltage Linearity

High Range Reading (p\) | Diffarence Ty Errer {35}
[Channel X+ Input 1999937 A48 0,00
_Ehannel x + Input 19500.85 (.25 oL
Channel X - Input 1959777 183 .0.01

Channel ¥ + Input 128291.9 -1.71 -0.00

Channel ¥ + Input 19045,03 -4.27 -0.02

Channal Y = Irput 1909940 0.4 -0.04

Channel Z 4 Input 1949930.3 -2 .0l 0,00
E‘lannel Zz + Input 19994.66 -4.54 =002 |

ChannelZ - Input | 2000098 -1.36 | 001 |

Low Range Reading (uv) | Differance (uv) Error {2

Channal X + Input 20002 012 0.0

Channal X + Input 199,94 .06 0,053

Channel X - Input 19988 0.02 001 |

Channel Y + Input 15985 -1,13 -0.06 ]
Channel ¥ + Input 129.51 .38 20 ]

Channel ¥ - Input 20062 a2 (.41
aannel il + Imput 1894955 02T _ -0.01
(ChannelZ  + Input 19933 0.67 .34
[ChannelZz - Input 20093 | 0.89 0.49

2. Common mode sensitivity
DASY measurament parameters: Aulo Zera Time: 3 sec; Measuring time: 5 580
|

Cormman mode High Range Low Range _l

Input Vaoltage (m\) Average Reading (uv) Average Reading (uV)

Channel X 200 16,62 14.9% i
- 200 -14.50 -15.71
Channel ¥ 200 -15.78 -15.840
B - 200 15.02 14.75
Channel 201 -14.47 -13.848
i - 300 12.12 1213

3. Channel separation
DASY measyremant parametars: Auto Zere Time: 3 sel| beasuring time: 3 s8¢

Input Veoltage (mV) | Channel X {uV) | Channel ¥ (uv) Channel Z (pV)
Channel X S0 - 386 1.76
[ Channet ¥ 200 3.25 - 354
i-EhElnnla-I e 200 0.74 147 _ - i

Cedificate Mol DAZ41236 Maovll Pags 4ol b




4. AD-Converter Values with inputs shorted
DASY measurement parameters: Aulo JCM0 Time: 2 goc: Measuring ime: 3 sec

5. Input Offset Measurement
DASY measuremeant parameters: Auto Zero Tima: 3 sed) Measuring Ime: 3 seC

High Range (LSE) Low Range (LSE)
Channal X 15747 1615
Channel ¥ 16010 15887
Channel Z 16289 16178 |

Input 10MLL
td.
Average (UV) min. Offset (uV) | max. Offset (uV) e E;::;athn
Channel X -7 -1.77 1.84 0,54
Channal ¥ .75 250 061 {164
Channel Z -0.70 -1.82 | 0.5 0.49 ,
6. Input Offset Current
rominal Input circuitny offset cument on all channals: <254
7. Input Resistance (Typical valuss lor information}
Zeroing (KOhmm) Measuring (MOhm)
Channel X 20 200
Channel ¥ i 200
Channel £ 200 200
8. Low Battery Alarm Voltage (Typical vaiues for inlormation) =
ﬁpical values Alarm Level (VD)
Supply [+ Vo) +7.9
Supply (- Vo) -7.g

4. Power Consumption (Typical values for infarmaticn)]

| Switched off (mA) |

Ztand by (mMA)

Transmitting {mA)

Typical values
Supply [+ Vo)

+0.071

B

+14

|_ Supply (- Vool

0.1

-8

-

Cartificate Mo: DAES-1236 Novil
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Calibration Laboratory of

: 5 Schweizerischer Balibrisrdieanst

Schmid & Parlner C Sarvics suissn d'étalonnage
Engineering AG g Sorvizio sizerg dl ratura

Zrughaussirasse 43, G004 Zurich, Swiarland Bwiss Calibration Sarvice

Aecrodited By lhe Swiss Accraditalian Sendce (S45) Accreditation Mo.: SCS5 108

The Swiss Accreditation Serdice is ene of the slgnataries ta the EA

Multllataral Agrepment far the recognition ¢f calibration cartificates

Glossary:

TsL tissue simulating fouid

MORRY.2 sensitivity in frag spaca

CanvF sensitivity In TSL F NORMz vz

oGP dicde compression point

&=E crost factor {1fduty_ovele) of tha RF signal

A B C madulation dependent lineanzation parametars

Polarization o @ rotation around probe axis

Polarization & 9 ratation arcund an axis that is in tha plane normal 1o probe axis (at measurement center),

e, 8= 0is normal 1o probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, '|[EEE Recommendad Praclice [or Determining the Paak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communicalions Devices: Measurement
Techniques”, Dacember 2003

by IEC B2208-1, "Procedure fo measure the Specific Absorption Rate (SAR) lor hand-held devices used in close
proximity to the ear {frequancy range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
*  MNORMx vz Assessad lor E-fleld polanzation & = 0 {f = 900 bAHzZ in TEM-call; f = 1800 MHz: R2Z waveguida].
MORM:,y,Z are only intermediate values, i2., the uncertaintias of NORMX,y.2 does not affect the E*-field
uncersinty inside TEL [see below ConvF)

s NORMfx Y,z = NORM:x.y, 2 * frequency_responss (sea Fraguency Response Chart). This lingarization i
implementad in DASY4 software versions later han £.2. The uncertsinty of the Irequency responsa is included
in lhe stated uncenainty of ConvF.

«  DCPxy.z DCP are numerical lingarization parameters assessed based on the data of power sweep with CWW
signal {na uncertainty required). DCP does not depend on fraguency nor madia.

«  PAR:PAR s the Peak to Average Ralio that is not calibrated but delermined based an the signal
rharactanstcs

v Axyz Bxyz Gz VRxy.Z A, B Cara numerical lingarization paramaters assessad based an the dala of
power sweep for spacific modulation signal. Tha paramelers do nat depend on frequency nor media. VR is the
maximurm calibration range expressad in RMS valtage across the diode.

e  ConvE and Boundany Effact Paramelers: Assessed in flat phantom using E-field (or Temparature Transfer
Standard far f = 800 MHz) and Inside waveguide using analytical fizld distibulivns based on power
measurements for f = 800 MHz. The same setups are used for assessment of the parameters applisd for
houndary compensation (2lpha, dapth) of which typical uncarzinty values are given. Thess paramelers ang
used in DASY4 software o improve probe scouracy close to the boundary. Tha sensiivity In TSL comasponds
to NOEMz ¥, Z * ConvF whereby the uncenainty corresponds Lo Whal given for Comve. A frequency dependent
ConvF is uzad in DASY version 4.4 and highar which allows extending the validity from £ 50 MHz to £ 100
hHz.

s Schencsl isofropy (30 devialion from isotropyl: in a field of low gradients realizad using 2 lial phantom
exposed by a palch antenna.

e Sensor Offsel The sensor offset corresponds to the offset of virtual measurement center from the probe Lip
{an probe axiz). No tolaranca required

Cerificate Mo; EX3-3735 Movii Fage 2 of 11




SXADNVY — SMAT36 Movember 23, 2011

Probe EX3DV4

SN:3736
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Calibrated: November 23, 2011

Calibrated for DASY/EASY Systems

[Mode: non-compatible with DASYZ sysleml]
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ExXEDva— 5MN:3736 Movember 23, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3736

Basic Calibration Parameters

 Sensor X Sensor Y I Sensor Z Une (k=2)
Morm (uviVim 0.47 0.43 (.53 £10.1%
DCE(mY]™ 83 1033 | 101.0

Modulation Calibration Parameters

Ul Communication System Name | PAR A B C VR | Ungt
4B 4B dB my | {k=2)
10000 | CW [oo0 | x| ono 0.00 100 | 1075 | #3.0%
Y | o000 | 600 1,00 063 |
[z | ooo 0.00 100 | M58 |

The reported uncertainty of measurement is statad as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage
probability of approximately 95%.

* The mcersirtios of Moom, ¥, Z ¢0 mot affest the E%-fiakl uncertainly inside TSL {eea Fages 5 and 6)

¥ Kumerical lincsinzsslion parameler urensiny mol required.

E ncaralnty iz desermined using the rmes. devialion from linsar respanss spplying rectangular dzbibulion and iz expressed for the squane ol te
fald walue.

Cartficaie WNo: EX5-53736 Nowld FPage 4 af 11




EXA0N£— SN 3TIE Movember 23, 2041

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3736

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivity Depth Unct.

f{MHZ)® | Pormittiviey”™ |  (Sim)© ConvEX | ConvFY | ConvFZ | Alpha | (mm} {k=2)
750 41.9 0.89 9.04 2.04 sod | 067 | 071 | +120%
BAD 41.5 = 0.%2 572 a.72 8.7 .7E Ed | £12.0%
1450 4.5 1.20 8086 B.05 803 .44 0a3 | 29205
1750 40.1 4.37 7.98 7.98 798 | o020 | oss | t120%
1800 40,0 1.40 7.69 7hg | 7es | om0 | omd | r1z0%m
| 2300 38.5 1.67 725 7.25 725 | 080 | os2 | £120%
2450 30,2 1.80 5.86 6o | e85 | omy | ose | +120%
2E00 0.0 1.896 §.54 6.60 | 6.69 0.7E 066 120 %

® Fraguancy valldity of = 900 MHz onby applies for DASY w14 and higher (586 Fage 2, alse it is rostricted fo £ 50 MHz, The uncerainly i the 55
of the ConvF uwserlainty &l calibratian freguency and the uncarlainty [or the indcaied frequency hard

Tl frequancies Beiow 3 GHz, iha valicihy of tissuc pammeiess (o and o) can be relemad 100+ 10% i liguid camgensation fanmeaba is appied bo
measured SAH values, A froguencies sbove 3 GHz, the validily of izsue parameters (2 and ) & resticted o £ 5%, The uncertainty iz the R5E of
the ConyF uncatalnly for indicated target lissie pamimelens.
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ExADMA— SNETIES Meember 23, 2011

DASY/EASY - Parameters of Probe: EX3DV4- SN:3736

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductlvity Depth Unct. |
FiMHZ)® | Permittivity " {Sim) " ConvF X | ConvFY | ConvFZ | Alpha | (mm) (k=2

750 55.5 0.86 9.11 9,11 8.11 0.756 0.67 +12.0% |
as0 55.2 0.9 8898 | 58.98 598 0.80 084 | +12.0%
1450 54,0 1.30 B.26 B.26 5.26 0.80 066 | +120%
1750 53.4 1.49 7.48 7.49 7.49 | 0.80 0.66 +12.0 %
1900 B8 1,52 7.26 7.26 7.26 0.80 0.67 +12.0% |
2300 52.9 1.81 7.18 7.18 7.18 0.80 063 | £120% |
2450 527 1.95 BOE | 693 5.05 0.50 Q.50 +12.0%
ZE0 | 52.5 2.16 B.76 676 .75 080 | 050 £12.0%

© Erequency vabdiy of & 100 kHz anly applies 1or DASY w4 ard highes {see Page 2), elga 115 resinisied o & 50 MHz. The uncanainty s Tha HE%
al fhe Cons® uncanalngy at calinrlion frequency and e uncertainty for the indicated fregquendy band

T AL frecuencias balow 3 GHz, the validily of Lzaus parametars (= and o} can be relaxed 00 £ 10% # liquid compensation funnuls 2 applag i
rrassured SAR values, Al Fequencies shove 3 GHz, tha valitity of tssue pargmeters {s 8nd o) is resiricied to 2 5%, The uncansiny 15 tha RES of
llsa CorwF uncersinty for noicatend fargel Esue parameiars,

Corlificale No: EX3-3736_MNov11 Page G of 11




EXIDVE— SM:RTIE Movernber 23, 2011

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

o F
g =
w gl
E O F
2 114 i
= ‘I «
1.0- oy * &

Freguency respanse

D-ﬁ!: | I | S A 1 (et ] A s L ' L oy | ] P | | 1
]

500 1000 15-'ucu 2000 2500 3000
f [MHz]

Uncertainty of Frequency Responae of E-field: £ 6.3% (k=2)
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EX30N4— 53735 Movember 23, 2011

Receiving Pattern (¢), 3 =0°

=600 MHz, TEM f=1800 MHz R22

e 2, I
1 & 13 [t
- *
i 1]
5 .l
| ¥ | o -
- i ' £ & - -I |
¥ ! ST Tz o onkos o i 72 e P U
- ! b i & - - ..- '
ol o - # T
i X i
L5 -
- e | L8
ey 44E o] G
Er) e o) Rl o i =i P
® » ®] 0 a I
Tol X ¥ = Tal = i | Z
0%
g i { 1 o i :
— ; : iy R e, N i
] [ : : - : |
— ] o | = oo L i 1 e ] _‘_ll—‘
150 100 &4 a 5] i 150
e f R [7]
(Bl M | ] L] B
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2
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Dynamic Range f(SARp.aq)
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Uncertainty of Linearlty Assessment: £ 0.6% (k=Z2)
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Conversion Factor Assessment

1= 750 MHz WGELS RS (H_convr) f= 2450 MHz W3ELS R22 (H_convF)
L2 4+
zcE "
Y o
- .. 3 - '~.
= oan! % F
: £
| i
3 t |'.-. o

10 = : ] = ] u ] n 13 0 = = ] ]
&  [min :
L 1| LR ELa | {5 A
il T AT smaired

Deviation from Isotropy in Liquid
Error (¢, %), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3736

Other Probe Parameters

| Sensor Arrangarmeant Triangular
Connector Angle {7 - > Mol applicable
Mechanical Surface Deleclon Mode | enaled
Dptical Surface Dataclion Mode disabled
| Probe Overall Length ' 33T mm
[ Probe Body Diameter | 10 mm
Tip Length | 2 mm
[ Tip Diameter 2.5 mm
Prabe Tip to Sensar X Calibration Paint 1 rm
Probe Tip to Senzor ¥ Calibration Point 1 mm
Frobe Tip to Sansor £ Calibration Point m
Recommendad Messurament Distancs from Surlace ~ Zmm]|
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