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5.(2) D5GHzV2 Dipole Calibration Certificate

Calibration Laboratory of

. Schwelzerizcher Kalibrierdienst
Schmid & Partner Service sulsse d'$lalonnage

Engineering AG Servizio svizzero di tarstura
Zeughausstrasse 43, 3004 Furich, Switeerland Swiss Calibration Service
Accradited by the Swiss Accredilation Service [SAS) Accreditation Ne.: SCS 108

The Swiss Accreditation Service s one of the signatories to the EA
Multilateral Agraament for the recognition of calibration cortificates

ciient  MNeutron Engieneering (Auden) Certificate No: DSGHzV2-1160_Sep13
CALIBRATION CERTIFICATE

Dbject D5GHZV2 - SN: 1160

Calibration procadurels) QA CAL-22.v2
Calibration procedure for dipole validation kits between 3-6 GHz

Callbration date Saplamber 18, 2013

This calibration cerificale @ocuments the treceability 1o national standands, which realize the physical units of measuremants (5.
The mesasuremaents and the uncenzinties wilh confidence probatdily are givan on tha followsng pages and are pan of the cerlificate.

All calibraticns have been conducted in tha closed laboratony taclity: environmant temperature (22 + 3)°C and bumidity < T0%.

Calibration Equipment used (METE critical far calibiration)

| Frimary Standands 108 } Cal Date (Cerihcate Mo ) Scheduled Calsration

Fower meler EFM-4424 GHITI80704 01=Now=12 [INg. 217-01640) Oet-13

Pevasnr sensor HE B4B1A US3IT2RETES 01-Now-12 (No. 217-01640) Ocl-13

Relerance 20 dB Aftenuator SN BOGE (20k) Oa-Apr-13 (Mo, 217-01736) Ape-14
| Type-M mismatch combinalion SN 5047 3/ 0ER2T Cd-Apr-13 (Mo, 297-01739) Apr-14
| Referance Probe EX30V4 SN, 3503 28-Dac-12 (No, EX3-3503_Dac12) Dec-13

DAES S 601 Z5-Apr13 (Mo, DAES-G01_Apr3) Apr-14

Secontary Standards BiEE Chech Data (in house) Scheduled Chack

Powar sansor HP 8481 A MY 41082317 18-00ct-02 (i house check Ogt-11) I house check: Oet-13

AF generator HAS SMT-08 100005 (4-Aug-09 fin house check Dct-11) In house check: Oet-13

Motwork Analyzer HP B753E LIS3T380585 54206 18-0nct-01 {im housa chack Oes-12) It housa check: Oet-13

Mama Fumction Signatura
Calibrated by: Isras El-Naoug Labaratory Tachniclan O
Approved by Katja Pokovic Technical Manager M | ?
|

| |

Issued: Saptembar 18, 2013
| This calibration certificate shall nol be raproduced sxcept in full without writien approval of the Iaboratory. |
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Calibration Laboratory of RV

= oL S Schweizerischer Kalibrierdienst
Schmid & Partner Al c Service suisse d'étalonnage
Engineering AG s Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand SN S swiss Calibration Service
Ayl
Aceredited by the Swiss Acoredilation Servics (SAS) Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL/NORBM x,y,z
M/A 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 GHZz"

Additional Documentation:
c) 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.

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

e SAH 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 o 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 fo a coverage
probability of approximately 95%.

Certificate Mo: DEGHV2-1160_Sep13 Page 2 of 8
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Measurement Conditions

DASY system configuration, ac far as nol

nen on page 1.

DASY Version DASYS VE2.8.7
Extrapolation Advanced Extrapolation B
Phantom Modular Flal Phantom V5.0

__DI stance Dipole Cenler - TSL 10 mm with Spacear

Zoom Scan Resolution

dx, dy =4.0mm, dz = 1.4 mm

Graded Ratio = 1.4 (£ direction)

Frequency

!

5200 MHz + 1 MHz
5300 MHz 1 MHz
5500 MHz £ 1 MHz

BE00 MHz £ 1 MHz
5800 MHz + 1 MHz

|

Body TSL parameters at 5200 MHz

The following parameters and calculations wers applied,

Temperature Permittivity Conductivity
Mominal Body TSL parameters 220°C 490 5,30 mha/m
Measured Body TSL parameters (22.0+02)°C 4B3+6% 5.36 mho/m = 8 %
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 Condition
SAR measurad 100 mW input power T.42 Wikg

I_SAH for nominal Body TSL parametars nommahzed to 1W 74.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAH measured 100 mW input power 2.08 Wikg
SAR for nominal Body TSL pararmeters nommalized 1o 1TW 20.7 Wikg = 18.5 % (k=2)

Cerificate Mo: DSGH2V2-1160_%ep13 Page 3 of 9
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Body TSL parameters at 5300 MHz
The fallowing paramaters and calculations ware applied.

Temperature Permittivity Gonductivity
Meminal Body TSL paramelers 220°C 4849 5.42 mha/m
Measured Body TSL parameters (220 +02)°C 48126 % 5.50 mho'm + 6 %
Body TSL temperature change during test <05"C e
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 cm’ (1 g) of Bedy TSL Condition
SAR measured 100 mW input powear 7.599 Wikg

SAF for nominal Body TSL parameters

normalized to 1W

75.7 Wikg = 19.9 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL

condition

SAR measured

100 mW input power

213 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.2 Wikg £ 19.5 % (k=2)

Body T5L parameters at 5500 MHz

The following paramaters and calculations wera applied.

Temperature Parmittivity Conductivity
Maminal Body TSL parameters 220°C AB6 5,65 mha'm
Measured Body TSL parameters (22002 °C 478 26% 5.75 mho'm £ 6 %
Body TSL temperature ehange during test <0.5"C -
SAR result with Body TSL at 5500 MHz
| SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measurad 100 mwW input powar 7.86 Wikg
SAR for nominal Body TSL paramelars nomalized 1o 1W 78.4 Wikg = 19.9 % (k=2)

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

condition

SAR measurad

100 MW inpul power

2.19 Wikg

SAR for nominal Bady TSL parameters

normalized to 1W

21.8 Wikg £ 19.5 % (k=2)
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Body TSL parameters at 5600 MHz
The following parameters and caloulations were applied

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 48.5 5.77 mha'm

Measured Body TSL parameters (22.0 £ 0.2) "C AT B =B % 5.B8 mho/m = 6 %

Body TSL temperature change during test <05°C - - |
SAR result with Body TSL at 5600 MHz

SAR averaged over 1 em’ (1 g) of Body TSL Caondifion

SAR measured 100 mW input power 7.91 Wikog

SAR for nominal Body TSL parameters normalkized to 1W 78.9 Wikg + 19.9 % (k=2)

SAR averaged over 10 em” (10 g) of Bady TSL condition

SAR measurad 100 mW input power 219 Wikg

SAR for nominal Body TSL parameters normmalized to 1W 21.8 Wikg = 19.5 % (k=2) |

Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.

[ Temperatura Parmittivity Conductivity
Maminal Bady TSL parameters 22.0°C 482 .00 mho'm
Measured Body TSL parameters (22 0+£02)°C 473+6% .17 miha/m + 6 %
Body TSL temperature change during test < 0.5°C —

SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAH measured 100 W input power T.27 Wikg
SAR for nominal Body TSL parameters nomalized o 1W 72.5 Wikg + 19.9 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAA measured 100 mW input power 202 Wikg
SAR for nominal Body TSL parameters normalizad to 1W 20.1 Wikg = 19.5 %o (k=2)
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Appendix

Antenna Parameters with Body TSL at 5200 MHz

Impadance. transformead to feed point 4764 -4.0 02

Heturn Loss - 26.4 dB
Antenna Parameters with Body TSL at 5300 MHz

Impadance, transtormed 1o feed point 4940 -4.5j0

Return Loss - 26.8 dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed peint 1.30-11j0

Ratum Loss - 35.4 dB

Antenna Parameters with Body TSL at 5600 MHz

‘ Impedance, ransformed to feed point

538 + 0.0j0

| Return Loas

-28.7 dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, ransformad 1o feed point

57.2 - 3.0

Return Loss -22.7dB
General Antenna Parameters and Design
Electrical Delay (one direction) ! 1199 ns

according to the Standard.

feadpomt may be damaged.
Additional EUT Data

Alter long term use with 100W radiated power, only a slight warming of the dipole near the feadpoint can be maasured.

The dipole is made of standard sermingid coaxial cable. The center conductor of the feeding line is directly connected to the
sacond arm of the dipola. The antenna is therefora shon-circuited for DG-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order to improve matching when leaded according o the position as explained in the
“Measurement Conditions® paragraph. The SAR data are not aftected by this change. The overall dipole langth is stll

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

Manufaciured by

SPEAG

Manufactured on

Jume 06, 2013
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