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CALIBRATiON CERTIFiCATE

Object D17SOV2 - SN: 1069

calibration Procedure(") 
ro-zrr-ooa-ot
Calibration Procedures for dipole validation kits

Calibration date: November 23, 2016

This calibration Certificate documents the traceability to national standads, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part ofthe certjficate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22$) c and

humidity<70%

Calibration Equipment used (M&TE critical for calibration)

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

Power Meter NRP2

Power sensor NRP-291

Reference Probe EX3DV4

DAE4

Secondary Standards

27‐ Jun‐ 16(CTTL,No」 16X04777)

27-」 un-16(CTTL,No J40X04777)

26‐Sep_16(SPEAC No EX3-7433_Sep16)

02-Feb-46(CTTLSPEAQNo Z16‐ 97014)

Cal Date(Ca‖ brated Oy Certincate No)

」un-17

」un-47

Sep-17

Feb‐ 17

Scheduled Ca‖ brat on

101919

101547

SN 7433

SN 774

1D#

Signal Generator E4438C

NeWyork Analyze「 E5071C

MY49071430 01-Feb 46(CTTL,No」 16X00893)

MY46440673 26‐」an‐ 16(CTTL,No J16X00894)

」an-47

」an-17

Functon

SAR Test Engineef

SAR P「olect Leader

Signature

/る ・
Callbrated by:

Reviewed by:

Approved by:

Name

Zhao Jing

QiDianyuan

Lu Bingsong

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

CcltiFleatc NO:Z16-97226

Deputy帥ぬ∝耐“ilふ。“而L攣



率

ln Colaboralon wi●

s p e a g

Add No 51 xuc、 uan Road [ュ d an Di、1l ct l,ビ l ng 100191 China
Ttll+86 11‐ 62oo1633‐20,,     11●、|_86‐ 10-623(,4633‐ 2501
■m敲 lc"● chilatJ“】,,    Hltp●w、、コ11latu cn

CAuBRAnON IAB●RAT●Ⅳ

tissue simulating liquid
sensitivity in TSL / NORMx,y,z

not applicable or not measured

Glossary:
TSL
ConvF
N/A

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 20 l3

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 3OOMHz to 3GHz),,, February
2005

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

d) KD8865664, SAR Measurement Requirements for 1OO MHz to 6 cHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and lnterpretation of Parameters:
. Measurement Condlfions: 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 fSLi 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 lmpedance and Retum Lossj 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 unce(ainty required.

. Electrical Delay:One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

. SAR measured: SAR measured at the stated antenna input power.

. SAR normalized: SAR as measured, normalized to an input power of .l W atthe 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
Measurement multiplied by the coverage factor k=2, which
Corresponds to a coverage probability of approximately 95%.

standard uncertainty of
for a normal distribution

CeltlFlcate No:Z16-97226 Page I of8
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Measurement Conditions
DASY

Head TSL parameters
Th

SAR resultvvith Head TSL

Body TSL parameters
The

m as far as not qiven on |

DASY Version DASY52 52881258

Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 6 1 C

Distance Dipole Center - TSL 40 mm with Spacer

Zoom Scan Resolution dx, dy, dz = 5 mm

Frequency 4750 MHz士
`MHz

e fo low nq parameiers and ca culat ons were aoolred

Temperature Permitt vⅢ y Conductivity

Nominal Head TSL parameters 220°C 40, 1 37 mho′ m

Measured Head TSL paameters (220± 02)・ C 398± 6% 136mい o′m■ 6%

Head TSL temperature change during test <10°C

SAR averaged over 1 am' (1 g) of Hoad TSL Condllon

SAR measured 250 mW input power 9 34 mVV′ g

SAR for nominal Head TSL parameters 375 mW′ g± 208%(k=2)

SAR averaged ove|10 c/r3 (lOg)ofHeadTSL Condl on

SAR measured 250 mW input power 501 mW′ 9

SAR for nominal Head TSL parameters normalized to 1W 201 mW′ 9=204●/● (k=2)

followinq parameters and calcuLaiions were

Temperaturc Permittivity Conductivlty

Nominal Body TSL parameteE 220・C 534 ,49 mho′m

Measured Body TSL parameters (220± 02)° C 525■ 6% 4 54 mho′ m■ 6%

Body TSL temperature change during test く,0・C

sAR aveEged over I crzr (t gl of eoay tSL

250 mW input power 9 55 mVV′ g

SAR for nominal Body TSL parameters 377 mW′ g± 208%(k=2)

sAR averaged over t0 crzt 1to 91 of soay tsL

250 mW input power 513mW/g

SAR for nominal Body TSL parameters 20.3 mW /g 120.4 % (k=2)

Celtitlcate No:Z16-97226 Page I of8
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Appendix

Antenna Parameters with Head TSL

lmpedance, transfomed to feed point 49,Ω+04810

Retum Loss ‐39 9dB

Antenna Parameters with Body TSL

Impedance, iransformed to feed point 4650+04210

Return Loss -26 5dB

General Antenna Paramelers and Design

E ecllca De ay(One direcuon) 4 104 ns

After long term use with '100W radiated power, only a slight warming ofthe dipole near the feedpoint can
be measured.

The dipole is made ofstandard semjrigid coaxial cable. The center conductor ofthe feeding line is direcfly
connected to the second arm ofthe dipole. The antenna is therefore short-circuited for Do-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to jmprove matching when loaded
according to the position as explained in the "l\4easurement Conditions" paragraph. The SAR data are not
affected by this change. The oveIall dipole length is still according to the Standard.
No excessive force must be applied to the dipole arms, because they might bend orthe soldered
connections nearthe feedpoint may be damaged.

Additional EUT Data

Irlanufactured by SPEAG
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DASY5 Validation RepOrt for Head TSL
Tcst Laboratory:CTTl,3clJing,China

DUT: Dipole 1750 MIIz; Type! Dl750V2; Serial: D1750V2 - SN: 1069
Commrmication System: UID 0, CW; Frequency: 1 750 MHz; Duty Cycle: I : 1

Mediwn parameters used: f: 1750 MlIz; o = 1.357 S/m; ff : 39.79; p : 1000 kg/m3
Phantom section: Center Section

MeasEemert Stardad: DASY5 (IEEE/IEC/ANSI C63. 19-2007)
DASY5 Configuation:

. Probe: EX3DV4 - SN7433; ConvF(8.25, 8.25, 8.25); Calibrate* 912612016i

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

. Elect onics: DAE4 Sn17ll Calibmted,:212/2016

. Phantom: Triple Flat Phantom 5.lC; Tlpe: QD000P5l CA; Serial: 1161/1

. Measwement SW: DASY52, Version 52.8 (8); SEMCAD X Versior,l4.6.l0 (1312)

System Performance Check/Zoom Scan (7x7x7) (7x7x7ycrabe 0i Measurement grid:
dx=5mm, d55mm, dz:5mm
Reference Value = 100.3vlm; Power Ddft : -0.05 dB
Peak SAR (exhapolated) = 16.7wlkg
SAR(I g) = 9,34 Wkg; SAR(10 g) = 5.0r W/ks
Marimum value of SAR (measured) : I 3 .2 W,4rg

O dB=132ヽV7■g=11.21 dBW/kg

Date:11232016
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lmpedance Measurement Plot for Head TSL
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Datc: 11232016DASYS Validation Report for Body TSL
Test Laboralory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serialr Dl750V2 - SN: 1069

Communication System: UID 0, CW; Frequency: 1750 MHz; Dub, Cycle: 1:1

Medinm pa&meters used: f = 1 750 MHz; o = 1.5 14 S lm, et - 52.45; p : I 000 kg/m3

Phantom section: fught Sectioq

Measuement Stardard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Conhguration:

. Probe: EX3DV4 - SN7433; ConvF(7.92 ,7 .92,7 .92); Calibrated 9/26/2016;

. Sensor-Surface: 3mm lMechaaical Surface Detection)

. Electronics: DABI Sn'771i Calibrated: 2/212016

. Phantom: Triple Flat Phantom 5.1C; TWe: QD 000 P51 CA; Seriai: 1l6l/1

. Measuement SW: DASY52, Version 52.8 (8); SEMCAD X Vercion14.6.l0 (7372)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measuement grid:
dx=5mm, d55mm, dz=5mm
Reference Value = 94.60 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 16.8 W.&g

SAR(I g) = 9.55 Wks; SAR(10 g) = 5.13 Wftg
Maximum value of SAR (measwed) : I 3 .4 Wkg

0 dB = 13.4 Wkg = 11.27 dBwkg
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irnpedance Measurement Plotfor Body TSL
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Object DAE4-SN:1210

Calibration procedure(s) 
F D_211_2_oo2_01

Calibration Procedure for the Data Acquisition Electronics
(DAEx)

Calibration date: May 19, 2016

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22r3).c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ] ,O u Cal Date(Calibrated by, Certificate No.) Scheduted Catibration
l

I

Process Calibrator 753 1971018      06‐ July-15(C丁 丁L,No:J15X04257) July-16

Calibrated by:

Reviewed by:

Approved by:

Name

Yu Zongying

Qi Dianyuan

Lu Bingsong

Function

SAR Test Engineer

SAR Project Leader

嘲
T°

r°fthelabOk

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X

to the robot coordinate system.

Methods Applied and lnterpretation of Parameters:
. DC Voltage Measurement. Calibration Factor assessed for use in DASY

system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

. Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a too! inserted. Uncertainty is not required.

. The report provide only calibration results for DAE, it does not contain other
performance test results.

Certiflcatc No:Z16-97071 Page z of:
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DC Voltage Measurement
AID― Converter Resolulon nomina!

High Range:    lLSB=    6.lμ V,    fu‖ range=    -100.… +300 rnV
Low Range:   lLSB=    61nV,   full range=   -1… ……+3mV

DASY measurement parameters:Auto Zero ttime:3 seci Meatunng umei 3 sec

Connector Angle

・`彎菫:itilllilill:lilill111113ヨ
1ロ

ー
"`

Calibration Factors X Y Z

High Range 404076± 015% (k〓 2) 404897± 0.15% (k=2) 405013± 0,15% (k=2)

Low Range 399810± 07% (k〓 2) 3.98220± 0.7% (k〓 2) 399829± 07% (k=2)

Connector Angle to be used in DASY system 580± 10

Certiflcate No:Z16-97071 Page 3 of3




