5. (2) D5GHzV2 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switcerland

Accradited by the Swiss Accredilation Service [SAS)
The Swiss Accreditation Service |s one of the signatories to the EA
Multilateral Agraement for the recognition of calibration certificates

Neutron Engieneering (Auden)

Accreditation

Cllent

Schwelzerizscher Kalibrierdienst
Service sulsse d'#alonnage
Servizio svizzero dl taratura
Swiss Calibration Service

No: SCS 108

Certificate No: DSGHzV2-1160_Sep13

Dbject D8GHzV2 - SN: 1160

Calibration procadureds) QA CAL-22.v2

Callbration dete: September 18, 2013

CALIBRATION CERTIFICATE I

Calibration procedure for dipole validation kits between 3-6 GHz

This calibention certificate documants the raceability 1o national standards, which realize the physical units of moasurements (S11.
The measurements and the uncenaintes with confidance probabaily are given on the lollowsng pages and are pan of ihe carlilicats.

All calibratices have besn conductad in tha elased laboratory taclily: environmant temgerature (22 + 3)°C and humidity < T0%.

Calibration Equipmient used (METE critical lar alibration)

Primary Standands oy Cal Data (Cortificate Mo Scheduled Calisation
Power meler EPM-4424 GE3T480704 01-Now-12 [INg, 217-01640) Oet-13
Powar sensor HE B4E1A, USaTanerEs 01-Now-12 [No. 217-01640} COof-13

| Reference 20 dB Attonuasar SN 5058 {20K) 04-Agr-13 (Mo, 217-01736) Apr-14
Type-N mismatch combination SM: 504 7.3 ¢ DE327 4-Apr-13 (Mo, 217-01735) Apr-14
Feferance Probe EX30V4 S 3508 28-Dec-12 (No, EX3-3503_Deci®) Dac-13
DAE4 Sh: 601 Z5=Apr-13 (Wo. DAE4-G01_Apr13) Apr-14
Sacondary Standards 10 # Check Date [in housa) ) Scheduled Chack
Powar sansor HP 84814 WY A105231 7 18-0e1-02 [in house check Oct-11) In house cheok: Oct-13
AF gengrator R&S SMT-06 1000085 (4-Aug-99 in house chack Dct-11) In house cheak: Cat-13
Metwirk Analyzar HF B753E LIS3T380585 S4208 18-0cd-01 {in housa chack Cet-12) In housa check: Oet-13

Mame Function Signatura

Calibrated by: Israe El-Naoug Laboratory Technician O
Approved by; Katja Pokovie Technical Manager

/Zé‘%

Issued: Saptemnber 18, 2013

| This calibration cerificate shall nol be mproduced except in full without witien approval of the aboratory.
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x.y,z
MNiA not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEC 62209-2, "Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
& GHz: Human models, Instrumentation, and Procedures”; Part 2: “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010
b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
¢) 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 Retumn 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.

« FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

« SAA 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.

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

DASY system configuration, as far as not given on page 1.
DASY Version DASYS VE2.8.7
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Phantom W5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy =4.0mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5200 MHz + 1 MHZ
5300 MHz = 1 MHz
5500 MHz + 1 MHz
5600 MHz + 1 MHz
5800 MHz + 1 MHz

Body TSL parameters at 5200 MHz

The following parameters and caloulations were applied,
Temperature Permittivity Conductivity
Mominal Body TSL parameters 22.0°C 490 5,30 mha/m
Measured Body TSL parameters (22.0+02) "C 4B3+6% 5.36 mho/m £ 6 %
Body TSL temperature change during test =0.5°C -
SAR result with Body TSL at 5200 MHz

SAR averaged over 1 em” (1 g) of Body TSL Gondition
SAR measurad 100 mW nput power T.42 Wikg

| SR for nominal Body TSL parametors normahzed to 1W 74.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 2.08 Wikg
SAR for nominal Body TSL parameters nommalized 1o 1TW 20.7 Wikg = 18.5 % (k=2)
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