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EX3DV4- SN:3816
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f =750 MHz, WGLS RS9 (H_convF) f= 2600 MHz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

Deviation
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Uncertainty of Spherical Isotropy Assessment: & 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3816

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -71.1
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2mm
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ANNEX F: D750V3 Dipole Calibration Certificate

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughpesstragse 43, 8004 Zurich, Switzerland

Accradind by the Swiss Accraditation Sarvice [(SA5]
The Swiss Accreditation Service is one of the signatories to the E&
Multilateral Agreement for the recognition of callbration certificates

Clignt

Schwalzerischar Kalibrierdienst
Bervice suisse d'étalonnags
Servizio svizzero di taratura
Swiss Calibration Servioe

Accreditation Me.: SCS 108

certificats No; DTS0V3-1045_Sepii

CALIBRATION CERTIFICATE

Ohject

Calibration procedunn(s)

Calibration data:

D750W3 - SM: 1045

QA CAL-05v8

Calibration procedure for dipole validation kits above 700 MHz ~ ~

September 29, 2011

Calibration Equipment used (METE critical for calibralicn)

Reterenca 20 dB Atenuatos
Typé-M misrnabch combination
Refarenca Probe ES30V3

Primary Standards 10 #
Power matar E44198 G841283674
Pawer sensor E4412A K 41408087
Refprence 3 dB Attanuator 5M: 55054 (3c)

SN: S5086 (20k)
SM: B04T .2 | (63T
SN: 3205

This calbration cartificata documents the treceabidity to national standards, which reaize the physical unils of measuresnenls [S1).
The maasunaments and tha uncertaimies with canlidence probability are given on the following pages and are part of the cemdicate

All calibrations have bean corductad in the clogsed Iﬂ'buru'll:fy facility: anvirgnment temperature (22 = 3)°C and hemidity < 7%

Cal Dade (Cartificats MNo.)
31-Mar-11 Mo, 217-01372)
A-Mar-11 (Mo, 217-01372)
28-Mar-11 [Mo. 217-01369)
28-Mar-11 (Mo, 217-01367)
28-Mar-11 (Mo, 217-01371)
28-Ape-11 (Mo, ESI-3205_Apri1)
Od=Jul-17 (Mo, DAE4-601_Jull 1)

Natwark &nalyzar HP BE7S3E

Calibraled by:

Approved by

LIS37390585 54208

-

P
Dimaa lisv

Kalja Polovic

Cerificate Mo: D750V3-1045_Sep

1B-0izl-02 (in house check Oot=068)
O A -89 {in house chack Cct-08)
1B-Oel-01 (im houss check Oal-10)

DAEY EMN: 01

Sacondary Standards 10 it Check Data (in housa)
Power sansor HP B461A MY41082317

RF genesalor AAS SMT-06 100005

Function

Tochnical Managar

This calibration corilicate shall not b rproduced BCEpt in il wishout writtan approval of e |aborabeny.

__ Scheduled Calibration
Apr12
Apr-12
Apr-12
Apr1z
Apr-12
Apr-12
Jul-12

Scheduled Check

In house check; Oct-11
In hause check: Oci-11
In heuse chssk: Oct-11

Signature

R
P

lasued: Ociober 3, 2011
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

Schwaizerischer Kalibrierdienst
Service suisse d'#alonnage
Servizio svizzero di taratura
Swias Calibration Service

Acerodited by tha Swiss Accradistion Serdce [SAS) Acereditation No.: SCS 108
The Swiss Accreditalion Service is one of the signatories to the EA
Multilateral Agresmaent for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE 5td 1528-2003, "IEEE 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 82209-1, "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 FCG Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Porable 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 cerificate are valid al 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 amms 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 Retum 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. i

= SAR measured: SAR measured at the stated antenna input power,

*  SAA 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: D750%3-1045_Sepii Page 2 of &
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS Ve2.6.2
Extrapolation Advanced Extrapolation
Phantom BMadular Flal Phantorm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 750 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations weng applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.9 0.89 mhodm
Measured Head TSL paramaters (22002 °C 423 £ 6% 0.92 mha'm = 6 %
Head TSL temperature change during test <0.5°C -
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Candition
SAR measured 250 mW input power 214mW /g
SAR tor nominal Head TSL parameters normalized to 1W 8.36 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 280 mW input power 1.40mW / g
SAR for nominal Head TSL parametars normalized fo 1W 5.49 mW /g £ 16.5 % (k=2)

Body TSL parameters
The following parametars and calculations were applied.
Temperature Permittivity Conductivity
Mominal Body TSL parameaters 220 56.5 0.945 mihom
Measured Body TSL parameters (220 £0.2) °C 55.6x 6% 0,96 mhoim £ & %
Body TSL temperature change during test <0.5°C - —
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Bgdy TSL Condition
SAR measured 250 mWW input power 220mW g

SAR for nominal Body TSL pararmelsrs

normalized to 1W

880 mW fg=17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.45mW i g

SAR for nominal Body TSL parameters

normalized o 1W

5.80 MW/ g = 16.5 % (k=2

Cerificate Mo: D7S0V3-1045_Sep
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed 12 feed point 54,281 -2351
Returm Loss - 26.8 dB
Antenna Parameters with Body TSL
Impedance, ranslarmed to fead point  48501-41 0
Raturm Loss - 2?...5- dB

General Antenna Parameters and Design

I Electrical Delay (one direction) 1.036 ns I

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

The dipole is made of standard semirigid coaxial cable. The cemer conduclor of the feading lina is directly connected to the
second arm of the dipole, The antanna is theratore short-circuitad for DC-signals.

Mo excessive force must be applied o tha dipole arms, because they might bend o the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on September 02, 2011

Certificate No: DFS0V3-1045_Sep1i Page 4 of 8
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DASYS Validation Report for Head TSL
Date: 29082011

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: DTS0V3 - SN; 1045
Communication System: CW; Frequency: 730 MHz
Medium parameters used: I = 750 MHz; o = 0.92 mho/m; & = 42.3; p = 1000 kg/m’
Phantom section: Flat Secticon
Measurement Standard: DASYS (IEEENECSANST C63.19-K)7)
DASYS52 Configuration:

+  Probe: ES3DV3 - SNA205; ConvF{6.33, 6.33, 6.33); Calibrated: 20.04,2011

= Sensor-Surface: 3mm (Mechanical Surface Detection)

« Electronics: DAE4 S5n601; Calibrated: 04.07,2011

+«  Phantom: Flat Phantom 4.91.; Type:; QDOIP49AA; Serial; 1001

o DASYSHZ 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=250mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mim, dz=5mm

Reference Yalue = 53.433 Vim; Power Prift = 0,062 dB

Peak SAR (extrapolated) = 3,216 Wikg

SARI(1 g) = 2.14 mW/g: SAR(10 g) = 1.4 mW/g

Maximum value of SAR (measured) = 2.501 mW/g

-2.40
-4.80
-F.20
-0.60

-12.00

0 dB = 2.500mWi/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 29.09,2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D7S0V3; Serial: DTS0V3 - SN: 1045

Communication System: CW; Frequency; 750 MHz

Medium parameters used: = 730 MHz; o = 0.96 mho/m; & = 35,6, p = 1000 kt__r.f'mj
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/TEC/ANST C63.19-2007)

DASYS2 Configuration:
= Probe: ES3DV3 - SN3205; ConvF(6.12, 6.12, 6.12); Calibrated: 29.04,201 1
+  Scnsor-Surface: 3mm {Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 04.07.2011
+ Phantom: Flat Phantom 4.901; Type: QDOOOP49AA; Serial: 1001

= DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=250mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: ds=3mm, dy=>3mm, dz=5mm

Reference Value = 52,850 W/m; Power Drift = 0.0065 dB

Peak SAR (extrapolated) = 3.269 W/ikg

SAR(1 g) = 2.2 mW/g; SAR(10 g) = 1,45 mW/g

Maximum value of SAR (measured) = 2.566 mW/g

-2.40
-4.80
-f.20
-3.60

-12.00

0dB =2.570mW/g
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