Appendix A: Calibration Certificate

1.1. Probe Calibration Certificate

Calibration Laboratory of S
Schmid & Partner N,
Engineering AG E; s

Accreditad by the Swiss Accreditation Service {SAS)
The Swiss Accreditation Service Is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

This calibration cartificats documents the tracesbiiity o nafional standards, which realize the physical units of measursments (SI).
The measuremants and the uncerginfies with confidence probabifity are given on the foliowing pages and are part of tha cenificats.

Al calibrations have been conducted in the closed laboratory faciiity. environment tempesature (22 + 3)'C and humidity < 70%.

Calibeation Equipmant used (MATE critical for calibration)

This calibration certificate shall not be raprodt

Primary Standards D Cal Date (Cerfificate No.) Scheduled Calibration
Power meter NRP SN: 104778 06-Ape-16 (No. 217-02288/12289) Apr-17

Power sensor NRP-201 SN: 103244 06-Apr-16 (No. 217-02288) Apr-17

Power sensor NRP-291 SN: 103245 08-Apr-16 (No_217-02280) Apr-17

Ref 20 dB Attenuator | SN: S5277 (20x) 05-Apr-16 (No. 217-02293} Apr-A7

Reference Probe ES30V2 SN: 3013 31-Dec-15 (No. ES3-3013_Dects) Dec-16

DAES SN: 660 23-Dec-15 (No. DAE4-860_Dec5) Dec-16

Secondary Standards D Check Date (in housa) Schaduled Check
Power meter E44198 SN: GB41233874 06-Aps-18 (int house check Jun-16) in house cheek: Jun-18
Power sansor E42124 SN: MY41498087 08-Apr-16 (in housa check Jun-16) In house check: Jun-18
Power sensor E4412A SN: 000110210 06-Apr-16 (in housa check Jun-18) in house check: Jun-18
RF ganerator HP 8548C SN: US3642U01700 04-Aug-99 (in housa eheck Jun-16) In house checic Jun-18
Network Analyzer HP 8753 | SN: US37390585 18-Oct-01 (in houss check Oci-15) In house check Oct-18

Function
Calibrated by: e
Approved by

d sxcapt in full without written spproval of the laboratory,

Ceriificate No: ES3-3292_Sep16
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Appendix A: Calibration Certificate

Ca"bl‘aﬁon Labomtory Of é\-' “\:';I"/‘f,’ Schmbmschofkslmm

Schmid & Partner i \\:// = (s: Service suisse d'étalonnage
Engineering AG _ z < Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzeriand ”7,_—‘\?‘\ S sutes Callbiation Sarvice

Actredited by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA

Multitateral Agreement for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y.z sensitivity In free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression paint

CF crest factor (1/duty_cycle) of the RF signal

A BCD modutation dependent linearization parameters

Polarization @ o rotation around probe axis

Polarization 5 8§ rotation around an axis that is In the plane normal to probe axis (at measurement center),

i.e., 8 =0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR} In the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

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

c) IEC 62209-2, “Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB 865684, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

o NORMSY.y.z: Assessed for E-field polarization 8 = 0 (f < 800 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx.y,z are only intermediate values, i.e., the uncertainties of NORMx.y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

o NORM(f)x.y.z = NORMx.y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions tater than 4.2, The uncertainty of the frequency response Is included
in the stated uncertainty of ConvF.

« DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required), DCP does not depend on frequency nor media.

e PAR:PAR Is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axy.z Bxy.z Cxy.z Dxy.z VRxyz A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum cafibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 Miz) and inside waveguide using analytical fieid distributions based on power
measurements for { > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical unceriainty values are given. These paramsters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
1o NORMx.y,z * ConvF whereby the uncertainty corresponds fo that given for ConvF. A frequency dependent
ConvF is used in DASY varsion 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

« Spherical isotropy (3D deviation from isotropy): In a field of low gradients realized using a flat phantom
exposed by a patch antenna.

s Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

« Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).

Certificate No: ES3-3292_Sepié Page 2of 11
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Appendix A: Calibration Certificate

ES3DV3 - SN:3282 September 2, 2016

Probe ES3DV3

SN:3292

Manufactured:  July 6, 2010
Repaired: August 29, 2016
Calibrated: September 2, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Ceriificate No; ES3-3282_Sep16 Page 3of 11
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Appendix A: Calibration Certificate

ES3DV3- SN:3292 Seplember 2, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Basic Calibration Parameters

Sensor X Sensor Y SensorZ Unc (k=2)
Norm (uV/(Vim)*)* 0.94 0.95 0.83 2101 %
DCP (mV)" 105.7 101.2 117
Modulation Calibration Parameters
uiD Communication System Name A B8 c D VR Unc-
dB dBVuV dB mV (k=2)
o cw X 0.0 0.0 1.0 0.00 | 2066 | %#35%
Y 0.0 0.0 1.0 21286
F 0.0 0.0 1.0 2047

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%.

“Thswwedainﬁesamen)(YZdonolaﬁaameE’—ﬁeldummms:deTSL(mPagessmﬁ)

# Numerical linearization parameter; uncenainty not requirsd.

£ Unceriainty is determined using the max deviation from finear response applying rectangular distribution and is expressed for the square of the
field vatue.

Certificate No; ES3-3292_Sep16 Page 4 of 11
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Appendix A: Calibration Certificate

ES3DV3- SN:3292 September 2, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivity Depth© Unc

1 (MH2)C | Permittivity* (Sfm)* ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
450 435 0.87 7.12 7.12 7.2 0.20 130 | +133%
750 41.9 0.89 6.76 6.76 6.76 0.80 119 | +120%
835 415 0.90 6.53 6.53 6.53 0.43 164 | £120%
300 415 0.97 5.40 8.40 6.40 053 | 143 | £120%
1750 40.1 1.37 5.54 554 5.54 0.80 115 | 2120%
1900 40.0 1.40 5.26 5.26 5.26 0.55 147 | +120%
2450 39.2 1.80 4.97 4.97 4.97 0.64 141 | £120%
2600 39.0 1.96 4.77 4.77 477 0.80 128 | £120%

CFfequency\aldtyabovemOMHzoi:1wMHzorﬂyapp“estovDASYv4.4mhmt(seeP3992),abaRis'msma9dm:50M&m
mm&massamwmwmmmmmmywmmmfmmmmm Frequancy validity
below 300 MHz is = 10. 25, 40, 50.and 70 MHz for ConvF sssessmants at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity ¢an be extended to = 110 MHz
'AtIroq;mlcﬁesbdowsal-)z.tnevandi!yomssueparmndefs(eammmbemlamwzm%nmampmmnmwawm
measuredSARvalms.AtMesabmSGHz,thevalldtydﬁssmpamm(s.ardo)isrestrictsdmzs%_memunaimyistheassm
the ConviF uncertainty for Indicated target tissua paramsters.
“wmmmmm.mmm:mmmmummmmmmb
a!wayslesstfm:19‘.falreqwmiesbetowSGHzmdbemzZ%hrfrmncsesbetwemMGHza:anymmlafgevmmﬂnwpmbeﬁp
diameter from the boundary,

Certificate No: ES3-3292_Sep18 Page5of 11
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Appendix A: Calibration Certificate

ES30V3- SN:3292 Seplembar 2, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) © m' W ConvFX | ConvFY | ConvFZ | Alpha® Dmu (kuzzc;
450 56.7 0.04 7.33 7.33 7.33 0.13 150 | +133%
750 55.5 0.96 6.25 6.25 £§.25 0.38 1.86 +12.0%
835 55.2 0.97 6.27 6.27 8.27 0.47 156 | +120%
800 55.0 1.05 6.16 .18 6.16 0.80 115 | 2120%
1750 53.4 1.49 5.28 5.28 5.28 0.70 1.36 | £120%
1800 53.3 1.52 5.05 5.05 5.05 0.64 144 | £120%
2450 52.7 1.95 4.70 4.70 4.70 0.74 122 | £120%
2600 525 2.16 452 452 4.52 0.80 113 | +120%

°qu:.m\cyvu§dityaboveaoom42d:1wmwwmmvw.4wm(mm2).mlhmdm:SOMHLTM
Mummammwmnmmmmwwmmmm.ﬁwwm
below 300 MHz is < 10, 25. 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Abova 5 GHz frequency
validity can be extended to + 110 MHz.
'uwmaermnwvwdmm(cwo)anmmmmm:!mwwmpawmmwisswm
meaandSARvams.AlmMo‘asawaSG&.mmamm(cwo)amto:% The uncentainty is the RSS of
the ConvF uncertainty for indicated target lissue parameters.

- nmmmmSPEAGwmhﬂwlmmammmmmtommmeman
almbssihanx1%tumbelw36&wW:ﬂhﬁw&bﬂma%@bawmwmwnmw
diamstar from the boundary.

Certificate No: ES3-3292_Sep16 Page 6 of 11
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Appendix A: Calibration Certificate

ES30DV3- SN:3292 September 2, 2018
Conversion Factor Assessment
f= 500 MHz.WGLS R9 (H_convF) f= 1750 MHz, WGLS R22 (H_convF)
0| T nj o x b
. |
10 ‘. ',.
228 w1
i 10: ‘ 2 mll -\.
£ |3 |
00‘; L ] 1w .“ x :5 E :n < » - oi.‘;j w o ‘,‘. 7 Aav V “a » ‘ ; T_.v
T e &
Deviation from Isotropy in Liquid
Error (¢, 3), f= 900 MHz

o -
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Deviation
keR2s
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ooweos

46 -08 08 04 02 00 02 04 08 08B 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Cetificate No: ES3-3292_Sep18 Page 10 of 11
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Appendix A: Calibration Certificate

ES3DV3- SN:3282 Septamber 2, 2016
Dynamic Range f(SARpead)
(TEM cell , fova= 1900 MHz)
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SAR [mW/em3]
.}
not compansated compensated
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Certificate No; ES3-3202_Sep16 Page Sof 11
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Appendix A: Calibration Certificate

ES30V3- SN:3292 September 2, 2018

Receiving Pattern (¢), $ =0°

=600 MHz, TEM =1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Certificate No: ES3-3292_Sep16 Page 8 of 11
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Appendix A: Calibration Certificate

ES3DV3-~ SN:3292 September 2, 2016

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Responsa of E-field: £ 6.3% (k=2)
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Appendix A: Calibration Certificate

ES3DV3-SN:3292

September 2, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Other Probe Parameters
Sensor Arrangement Triangutar
Connector Angle (") 363
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diametsr 10mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Cailibration Point 2mm
Recommended Measurement Distance from Surface 3mm

Ceriificate No: ES3-3282_Sep16 Page 11 of 11
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Appendix A: Calibration Certificate

1.2. D450V3 Dipole Calibration Certificate
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Appendix A: Calibration Certificate

Date/Time: 28.02.2016

DUT: Dipole 450 MHz; Type: D450V3; Serial: D450V3 - SN: 1079

Communication System: CW; Frequency: 450 MHz

Medium parameters used: f =450 MHz; 6 = 0.91 mho/m: & = 55: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:

« Probe: ET3DV6 - SN1507; ConvF(7.05, 7.05, 7.05); Calibrated: 30.12.2015
« Sensor-Surface: 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn654; Calibrated: 03.05.2015

« Phantom: ELI 4.0; Type: QDOVAOOIBA; Serial: 1003

o DASY52 52.8.0(692); SEMCAD X 14.6.4(4989)

Dipole Calibration for Body Tissue/d=15mm, Pin=398mW/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 46.491 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 2.7360

SAR(1 g) = 1.74 mW/g; SAR(10 g) = 1.16 mW/g

Maximum value of SAR (measured) = 1.861 mW/g

-3.00
-6.00
-9.00
-12.00

-15.00

0dB = 1.860mW/g = 5.39 dB mW/g

Certificate No: D450V3-1079_Feb16 Page 7 of 8
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Appendix A: Calibration Certificate

Extended Dipole Calibrations

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration),
and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the
calibration interval can be extended.

Head
Real Imaginary
Date of Return-loss Delta Delta ) Delta
Impedance impedance
measurement (dB) (%) (ohm) (ohm)
(ohm) (ohm)
2016-02-28 -21.0 59.8 0.5
2017-02-27 -20.5 5.93 58.9 -0.9 0.8 0.3
Body
Real Imaginary
Date of Return-loss Delta Delta ] Delta
Impedance impedance
measurement (dB) (%) (ohm) (ohm)
(ohm) (ohm)
2016-02-28 -21.7 56.4 5.9
2017-02-27 -22.6 -9.84 55.7 -0.7 5.2 -0.7

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5ohm of prior calibration.
Therefore the verification result should support extended calibration.

20 of 68




Appendix A: Calibration Certificate

1.3.

D835V2 Dipole Calibration Certificate

; Certificate documents the traceability to national standards, which |
s of measurements(Sl). The measurements and the uncertainties with confidence
given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment tempers
and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID#  Cal Date(Calibrated by, Certificate No.) Scheduled

Power Meter NRVD 102083 11-Sep-13 (TMC, No.JZ13-443)
Power sensor NRV-Z5 100595 11-Sep-13 (TMC, No. JZ13-443)
Reference Probe EX3DV4 | SN 3846 3- Sep-13 (SPEAG, No.EX3-3846_Sep13
DAE4 SN 1331 23-Jan-14 (SPEAG, DAE4-1331_Jan14)
Signal Generator E4438C | MY49070393  13-Nov-13 (TMC, No.JZ13-394)
Network Analyzer E8362B | MY43021135  19-Oct-13 (TMC, No.JZ13-278)

Name

21 of 68



Appendix A: Calibration Certificate

/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation
end of the certificate. All figures stated in the certificate are valid at the fr
indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer to p
point exactly below the center marking of the flat phantom section, with t
oriented parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measure

dipole positioned under the liquid filled phantom. The impedance stated

from the measurement at the SMA connector to the feed point. The Retum
ensures low reflected power. No uncertainty required. 4
Electrical Delay: One-way delay between the SMA connector and t

'poi‘n'; No unceriainty required

22 of 68



Appendix A: Calibration Certificate

220°C ‘
(220£02)°C
ad TSL temperature change during test <1.0°C
' SAR result with Head TSL
SAR averaged over 1 ¢’ (1 g) of Head TSL Condition
SAR measured 250 mW input power

SAR for nominal Head TSL parameters normalized to 1TW

SAR averaged over 10 ¢71° (10 g) of Head TSL Condition

SAR measured 250 mW input power

SAR for nominal Head TSL parameters normalized to 1W
‘Body TSL parameters

'he following parameters and calculations were applied.
Temperature
Nominal Body TSL parameters 20°C

y MeasuyedBody TSL parameters (22.0+£0.2) °C

ture change during test <1.0°C
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Appendix A: Calibration Certificate

§ U
= InCollaborsziomwith S
SN 7,
- . /.
V CALIBRATION LABORATORY =
Y
Add: No.51 Xueyuan Road, Haidian District. Beijing, 100191, China /‘:/,,,' | ‘\“\\‘\ CALIBRATION
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 st No. L0570
E-mail: cttl@chinattl.com

Http://www.chinattl.cn
DASYS Validation Report for Head TSL Date: 24.07.2014
Test Laboratory: TMC, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d134

Communication System: UID 0, CW (0); Frequency: 835 MHz:Duty Cycle: 1:1

Medium parameters used: f = 835 MHz; ¢ = 0.904 S/m; & = 41.7; p = 1000 kg/m’
Phantom section: Center Section

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

Probe: EX3DV4 - SN3846; ConvF(9.32, 9.32, 9.32); Calibrated: 2013-09-03;
Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn1331; Calibrated: 2014-01-23

Phantom: Triple Flat Phantom 5.1C: Type: QD 000 P51 CA: Serial: 1161/2

Measurement SW: DASYS52. Version 52.8 (8): SEMCAD X Version 14.6.10
(7331)

System Performance Check at Frequencies below 1 GHz/d=15mm, Pin=250 mW,

dist=2.0mm (EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=Smm, dz=5mm

Reference Value = 58.91 V/m: Power Drift =-0.05 dB
Peak SAR (extrapolated) = 3.60 W/kg

SAR(I g) = 2.41 W/kg; SAR(10 g) = 1.57 W/kg
Maximum value of SAR (measured) = 3.05 W/kg

-2.10
-4.21
-6.31

W

-8.42

0 dB=3.05 W/kg = 4.84 dBW/kg

Certificate No: Z14-97067 Page 5 of 8
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® = < R R
| Collaboration with S,
— SRN=
=777 s p e a g o
Sl  CALIBRATION LABORATORY L \
‘q@f
Add: No.51 Xueyuan Road. Haidian District, Beijing, 100191, China “, 1/1\\\‘\“\ CALIBRATION
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 Bibiss No. L0570
E-mail: cttl@chinattl.com Http://www.chinattl.cn
DASYS Validation Report for Body TSL Date: 24.07.2014

Test Laboratory: TMC, Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d134
Communication System: UID 0, CW (0): Frequency: 835 MHz:Duty Cycle: 1:1
Medium parameters used: f =835 MHz: 6 = 0.986 S/m; & = 55.6; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

e Probe: EX3DV4 - SN3846; ConvF(8.96, 8.96. 8.96); Calibrated: 2013-09-03:

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1331: Calibrated: 2014-01-23

o Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

e Measurement SW: DASYS52, Version 52.8 (8): SEMCAD X Version 14.6.10
(7331)

System Performance Check at Frequencies below 1 GHz/d=15mm, Pin=250
mW, dist=2.0mm (EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.01 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.66 W/kg

SAR(1 g) =2.47 W/kg; SAR(10 g) = 1.64 W/kg

Maximum value of SAR (measured) = 3.10 W/kg

-4.00

UL

0dB=3.10 W/kg =4.91 dBW/kg

Certificate No: Z14-97067 Page 7 of 8
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Appendix A: Calibration Certificate

Extended Dipole Calibrations

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration),
and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the
calibration interval can be extended.

Head
Date of Real Impedance Delta Imaginary Delta
Return-loss (dB) | Delta (%) )
measurement (ohm) (ohm) impedance (ohm) (ohm)
2014-07-24 -28.92 48.84 3.34
2015-07-23 -28.70 -0.76 50.34 1.50 3.24 -0.1
2016-07-25 -28.81 -0.38 50.16 1.32 3.28 -0.06
Body
Date of Real Impedance Delta Imaginary Delta
Return-loss (dB) | Delta (%) ]
measurement (ohm) (ohm) impedance (ohm) (ohm)
2014-07-24 -23.03 50.91 7.08
2015-07-23 -24.64 7.00 48.52 -2.39 6.25 -0.83
2016-07-25 -23.86 3.60 48.95 -1.96 6.70 -0.38

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5ohm of prior calibration.

Therefore the verification result should support extended calibration.
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Appendix A: Calibration Certificate

1.4. D1750V2 Dipole Calibration Certificate

g pages and are part of the certificate.

Al calibrations have been conducted in the closed laboratory facility: environment te
and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID#

MY49070393  1:
| MY43021135  19-Oct-14 (TMC

30 of 68
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nditions: Further deta

ehd of the certifcate, All figures stated in the
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Appendix A: Calibration Certificate

AN

" |\, Cojlsboration with S,
=771 s p e a g =

Add: No.51 Xueyuan Road. Haidian District. Beijing. 100191, China

Tel: +86-10-62304633-2079
E-mail: ctti@chinattl.com

Fax: +86-10-62304633-2504
Hutp://www.chinattl.cn

DASYS5 Validation Report for Head TSL

“jaaa CAUBRATION

Date: 25.07.2015

Test Laboratory: TMC, Beijing, China

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1062
Communication System: UID 0, CW; Frequency: 1750 MHz:;Duty Cycle: 1:1
Medium parameters used: f= 1750 MHz: 6 = 1.352 S/m; &, = 39.69: p = 1000 kg/m’
Phantom section: Center Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

e Probe: EX3DV4 - SN3846; ConvF(7.85, 7.83. 7.85); Calibrated: 2014-09-03:

o Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn1331: Calibrated: 2015-01-23

e Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA: Serial: 1161/2

o Measurement SW: DASYS52, Version 52.8 (8);: SEMCAD X Version 14.6.10
(7331)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW,
dist=2.0mm (EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 98.92 V/m: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 16.3 W/kg
SAR(1 g) = 9.2 W/kg; SAR(10 g) = 4.97 W/kg
13.0 W/kg

Maximum value of SAR (measured)

dB

-6.07

-12.14

-18.20

-24.27

-30.34
0dB=12.9 W/kg=11.10 dBW/kg
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