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Cbject De35Va - SN: 4d149

Callbratior proceciurels) A CAL-05,v9
Calibration procedurs for dipole validation kits sbove 700 MHz

Calibration date: Mareh 05, 2013

This sallbralion corlificats documerts ihe traceabilty o nationsl s1andards, which realize the physical units of maasurements (81},
The measirements and Ihe uncenainties wil conficance probahiity ane given on the follawing nages ard are part of the certificate.

Al calirations have besn conducted in he closad l=bamstony faaiity: enmvironmant tempamturs (22 « 3PC and humidity = 7004,

|
| Calbration Equipmant used (METE critical for calbration)

Issued: March 5. 2013

This calivraton certficalz shal not be raproducad except in full sithout witen approva of the laboratany

Primary Standaros D g Cal Dato {Cedificate Ma.) Scheduled Calibraiion
Power meter EPM-442A CB3TA80704 M -Now-12 (N, 217-01640! Q13
Powier sensor HP B481 & Lisarzgaras l-Mew12 (Mo, 217-01640; Opki3
RAefeience 20 dB Allenuaior SN 5038 (208) F-Mar-12 (No. 217-01530) Apr-13
Type-M migmateh combinstion SN 50473 J DERDT 2F-Mar-12 (Mo, 217-0153%) Apr-13
Heterence Probe ESE0WE SN: 3205 28-Diec-12 (Mo. ES3-32056_Daci2) Dec-13
DAE4 GM: 601 ZF-Jun-12 (No. DAE<-401_Juniz) Jur-13
Secondary Slandaids D¢ Check Data (in hause) Schedulad Chack :
Power sensor HP 84814 | wvatogzarT 13-Ocl-02 (in housa chack Jot-11) In house check: Oct-13
AF gererator R&S SMT-06 100005 D4-Aug-99 (in house check Oct-11) In Nouse check: Oot-13
Metwer Aralyzer HP BTSEE 537380665 34208  13-0cl-D1 (In Nouse chack O6t-17) 17 house eheck: Oct-13
Hamo Tunction SHETE L
Calibrated by Leif Klysne Latoratary Tecanician @{? %
Faja Pokoul Tecrn T
Aoproved by ‘alja Pokovic achnical Manegar P B
t ' e = .&-"‘C%‘
o
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughauestrazee 43, 8004 Zurish, Switzerland

Behweizerischer Kalibrierdienst
Service sulsse d¥talonnage
Servizio svizzero di taratura
Swizs Calibratinn Ssrsies

Accradited by the Swiss Accradiation Servios (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service iz one of the signalories ta the EA
Wultilateral Agreement for the reccgnition of calibration costificates

Glossary:

TSL tissuz simulating liguid

ConvF sensitivity in TSL / NORM x,y.2
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
Communications Devices: Measurement Technigues®, 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 OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Hectromagnetic Fields; Additional Information for Evaluating Compliance of Mabile and
Portable Devices with FCC Limite for Human Exposure to Radicfrequency Cmissions”,
Supplement C (Edition 01-01) to Buleiin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Inierpretation of Parameters:

= Measurement Conditions: Further details are available from the Validation Report at the end
ol the certificate. Al 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 feec
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 dipolz
positionad under the liquid fillad phantom. The impedance stated iz transiormed from the
measurement at tha SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncerainty required.

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

e 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.

« S8AR for nominal TSL parameters: The measured TSL parameters are used to calculate ‘he
nominal SAR result

The reported uncertainty of measurement is stated as the slandard uncertainty of measurement
multiplied by the coverags factor k=2, which for a normal distribution corresponds to a coverage
prabability of approximately 95%.
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Measurement Conditions

DASY system configuratior, as far as not given on page 1.
DASY Version DASYS VED 85
Exirapolation Advanced Extrapolation
Phantom Medular Flat Phantam
Distance Dipole Centar - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Freguency 835 MHz £ 1 MHz
Head TSL parameters
The fallowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 41.5 0.90 mha/rm
Measured Head TSL parameters (220+02)'C 4082 8% 0.894 mha/m = 6 %
Head T3L lemperature change during test < 0.6°C
SAR result with Head TSL
SAF averaged aver 1 cm” (1 g) of Head TSL Cendition

SAR measured

230 mvW input power

2.43 Wikg

SAR for nominal Head TEL perameters

normalized to 1W

9.61 Wikg + 17.0 % (k=2)

SAF averaged over 10 enr” (10 g) of Head TSL

condition

SAF measured

230 mW input power

.61 Wiko

SAF for norminal Heed TSL parameters

narmalized te W

6.25 W/kg + 16.5 % (k=2)

Body TSL parameters
The following paramaters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Body TSL parameters 22.0°C 55.2 0.97 mha/m
Measured Body TSL parameters {22.0x02) "C 54.1+6 % 1.02 mhofm + 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 measued 250 mW input power £.51 Wikg
SAHtor nominal Body TEL parameters normalized fa 1/ 9.63 Wihg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL conditicn
SAR measured 250 mW input power 1.65 Wihg

SARfor nominal Body TSL paramelers

normalized to 1W

6.39 Wikg + 16.5 % (k=2)
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ER LIS IAITTE 3

Antenna Parameters with Head TSL

Impedance, franstormed o feed point 5230-27H

Relurm Loss - 292 dB

Antenna Parameters with Body TSL

| Impedance, transformed 2o feed point 475 (k-44 0
| Rewm Loss - 26.0 0B

General Antenna Parameters and Design

| Electrica! Defay (une dinection) 1.380 ns

Alter long Serm use with 100V radiated power, anly & slight warming of the dipale nasar tha feadpoint can be maasured.

The dipobe is made of standard samisigid coaxial cable. The certer canducicr of the feading lina Iz dirsclly connacted to tha
gecond arm of the dipoia. Tha artenna is therefiore shorl-circultad far DC-signals. On some of the Sipoles, small end caps
are added fo 1he dpols arms in order fo improve metching when Inaded according to the position as expleinad In the
Measurament Condilions” paragraph. The SAR data are not affected by thia change. The overall dipale lencth ks stil
acoording ko the Standard,

Mo excessive foroe mugl ba applied 1o the dipoke arms, bacause they rmughl bend or tha solderad connestions near the
faatpoint may be damaged,

Additional EUT Data

Darmfzctured Dy SPEAG
Marwifastured on March 27, 2012 |
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DASYS Validation Report for Head TSL

Dane 05,03 2013
Test Labormory: SPEAG, Zurich, Switzerlund
DUT: THpole 835 MHz; Type: DE35V2; Serkal: DRISV2 - SN: 4d149

Communication System: CW; Frequency: 835 MHz

Medium parameters wsed: =835 MHz: 0= 004 §/m: g, = 40.9; p= 1000 kg'm '
Phantom section; Flat Section

Measurement Standard: DASYS (IEEENEC/ANS] Ca3 19-2007)

DASYS2 Canfiguration:
= Probe: ES3DV3 - SN32035; ConvEi6.05, 6.05, 6.05): Calibried: 281 24012
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
# Electronics: DAEA Sné01; Calibrated; 17.06.2012
*  Fhantom; Flat Phanwm 4.91; Type: QDOOOPA9AA: Serial: 1001

o DASYSZ 52 8.5(105%9); SEMCAD X 14.6.8(7028)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7xTx7 W/ Cube (i
Measurement grid; dx=3mm, dy=3mm, dz=3mm

Reference Yalue = 57.171 ¥/m; Power Drift = 0.00 dB

Peak SAR (extrupolated) = 3.76 Wikg

SAR(T g0 = 249 Wikg; SAR(I0 g) = L.61 Wike

Maximum value of SAR (measured) = 2.01 Wik

a1

0 dB = 2.91 Wikg =4.64 dBW/ke
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Dute: 04.03.2013
lest Labwowmory: SPEAG, Zurich, Switserland
DUT: Dipole 835 MHz: Type: DS35V2; Serlul: D835V2 . §N: 4d149
Communication System: CW; Frequency: 835 MHz _
Medium parameters used: =835 MHz; 6 = 1 D2 S/im; & =54.1; p = 1000 kz/m’

Phantom section: Flat Section
Measurament Standard; DASYS (IEEEAECIANSL C63.19-2007)

DASYS2 Configuration:
= Probe: ER3DV3 - SN3205; ConvF(6.04, 6.04, 6,047 Calibrated: 22,12 2012
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601: Calibrated: 27.06.2012
*  Phantom: Flat Phaniom 4. 91, Type: QDOOOPAOAN: Serial; 1001

o DASYS2 52.8.5(1059); SEMCAD X [4.6.8(7028)

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

Reference Value = 55,521 Vim; Power Drift = 0.00 A5

Peak SAR (extrapolated) = 1.69 Wik

SAR(1 gb = 2.51 W/kg: SAR(10 g) = 1.65 Wrkg

Maximum value of SAR {measured) = 293 W/ap

2.0

2.0

(1 dB = 2.93 Whe = 4.67 dBW/ke
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Impedance Measurement Plot for Body TSL
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D835V2 Calibration for Impedance and Return-loss

Equipment Dipole Antenna Model D835V2

Manufacture Schmid&Partner Engineering AG | Serial 4d149

Tested by Tomohisa Nakagawa
1. Test environment

Date August 18,2015

Ambient Temperature 24.0 deg.C Relative humidity 50%RH
2. Equipment used
(Control No. [nstrument IManufacturer IModel No Serial No Test Item |Calibration Date *

[nterval(month)
[EST-54 INetwork Analyzer Hewlett Packard 8753ES IUS39171615 |SAR 2015/05/05 * 12
[EST-08 Calibration Kit |Agilent 85032B 3217A12903 [SAR 2015/05/04 * 12
MOS-26 Thermo-Hygrometer |CUSTOM CTH-201 IA08Q29 SAR 2015/04/28 * 12
MPSAM-02 SAM Phantom Schmid&Partner QD000P40CB 1333 SAR 2015/05/11 * 12
Engineering AG
MPF-02 2mm Oval Flat Schmid&Partner QDOVAOOIBB (1045 SAR 2015/05/11 * 12
IPhantom Engineering AG

[HSL900 Daily check
MSL900 Daily check
SAR room3 Daily check
3. Test Result

Impeadance, Transformed to feed point |Head Deviation Tolerance Result
Calibration (SPEAG) 2013/03/05 523 Q2.7 |- - -
Calibration(ULJ)2015/08/18 50.5Q-2.7;Q -1.8Q+0jQ +/-5Q+/-5jQ Complied
Return loss Head(dB) Deviation(dB) |Tolerance Result
Calibration (SPEAG) 2013/03/05 -29.2|- - -
Calibration(ULJ)2015/08/18 -31.16 1.96[-29.2 *+/-20% |Complied
Impeadance, Transformed to feed point |Body Deviation Tolerance Result
Calibration (SPEAG) 2013/03/05 47.9Q -4.4Q |- - -
Calibration(ULJ) 2015/8/18 46.5Q-7.0Q -1.4Q-2.6jQ +/-5Q+/-5jQ Complied
Return loss Body (dB) Deviation (dB) |Tolerance Result
Calibration (SPEAG) 2013/03/05 -26.01- - -
Calibration(ULJ)2015/8/18 -21.847 -4.153]-26 * +/-20%  |Complied

*Tolerance : According to the KDB450824D02



Measurement Plots

<Head Liquid>
18 fiug 2815 13:58:30
CHI si11 20 FS 1: 5@.521 & -2F285 & B9.857 pF S35.880 BOA MHz
#
Cor
CH2 i LOG S dB/REF -28 dB :-31.159 dB S35.080 BOA MH=
Sl w—— —
Cor
TF/

STHRT E35.800 BEE MHz STOFP 1 B835.086 008 MHz

<Body Liquid>
18 Aug 28137 11:35:11
CHI si11 20 FS 1: 46,537 & -7.8195 & 27.153 pF S35.880 BOA MHz
*
Cor
Hld
CH2 i1 LOG S dB/REF -28 dB :-21.847 dB S35.080 BOA MH=
]
] =
Cor
i

Hld

START E35.888 688 MHz STOF 1 B35.008 886 MHz



D835V2 Calibration for Impedance and Return-loss

Equipment Dipole Antenna Model D835V2

Manufacture Schmid&Partner Engineering AG Serial 4d149

Tested by Tomohisa Nakagawa
1. Test environment

Date August 19, 2014

Ambient Temperature 24.3deg.C Relative humidity 50%RH
2. Equipment used
(Control No. [nstrument Manufacturer IModel No Serial No Test Item |Calibration Date *

Interval(month)
[EST-08 INetwork Analyzer Hewlett Packard 8753ES US39174808 [SAR 2014/05/09 * 12
EST-08 Calibration Kit |Agilent 85032B 3217A12903 |SAR 2014/05/09 * 12
MOS-30 Thermo-Hygrometer |CUSTOM CTH-201 3001 SAR 2014/07/06* 12
MPSAM-02 SAM Phantom Schmid&Partner QD000P40CB 1333 SAR 2014/05/30%* 12
Engineering AG
MPF-02 2mm Oval Flat Schmid&Partner QDOVAOOIBB 1045 SAR 2014/05/30% 12
Phantom Engineering AG

HSL900 Daily check
MSL900 Daily check
SAR room3 Daily check
3. Test Result

Impeadance, Transformed to feed point |Head Deviation Tolerance Result
Calibration (SPEAG) 2013/03/05 523 Q-2.7jQ |- - -
Calibration(ULJ)2014/08/19 51.20Q-3.3jQ -1.1Q-0.6jQ +/-5Q+/-5jQ Complied
Return loss Head(dB) Deviation(dB) |Tolerance Result
Calibration (SPEAG) 2013/03/05 -29.2|- - -
Calibration(ULJ)2014/08/19 -29.242 0.042]-29.2 *+/-20% |Complied
Impeadance, Transformed to feed point |Body Deviation Tolerance Result
Calibration (SPEAG) 2013/03/05 47.9Q -4.4i1Q |- - -
Calibration(ULJ)2014/08/19 46.7Q-3.3Q -1.2Q-1.1;Q +/-5Q+/-5jQ Complied
Return loss Body (dB) Deviation (dB) |Tolerance Result
Calibration (SPEAG) 2013/03/05 -26.0]- - -
Calibration(ULJ)2014/08/19 -26.258 0.258]-26 *+/-20%  |Complied

*Tolerance : According to the KDB450824D02




Measurement Plots
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