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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.
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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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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

S■■ L09 Ma9 ■0

50 00

40 00

30 00

20 00

■0 00

0 0oo

■ 0 00

-20 00

-30 00

-40 00

-50 00

)ロロ  5■■ 5mit h (R+i× ) `(a]●  ■ 00oJ [F■  De]]

>■  ■ 7500000 GH2  45 484 o  4■ 8 02 mo  :8

Ccrlincate Nol Z16-97226

IFD"1∞ 腋















































































eJo I e8ed690ん6-ιIZ:ON Э
"OIJIり

ЭЭ

uopods ' luellS
qmqq5m-,rT7:6ifi uoc'lueurqcgll]r:[ruru-f

6072-t$n0ft9-0I-98+ :xec Stzz-e$n0&9-0t-98+ :teJ
eulql'l6l00I'3urfieg'l)rrtsr6J uerpreH'puo6 uen.(eny IS.oN :ppy

網o■vu●日v霧‖0い鋼V3

01901 SVNO

NO1lVu口1lY0

摯講
Ⅵ互割国
L平国中

一Ｓ J ● g

ブboleJoqel oЧllo leAOJdde uoll!JAA InoЧllAA‖nl ulldooXO poonpoJdoJ oq lou lleЧs oleoll!り00 uolleJq‖eo s!Ч⊥

∠10乙りそバe四:penssl

oJnleu6ts

Jopeo可looo』d uvs

」oou16uョIsel uVS

Joou!6u∃IseLとVS

uo1lounJ

uen^uetc ro

oeH ull

6urr{6uo7 n1

euleN

:r(q penorddy

:^q po^ at^ou

:Aq polerqrleC

∠レーoun「
(8∠∠シOX9)「:ON¬上上Э)9レーOunr―∠乙      8レ0レ∠6レ89∠JOleJq!leO ssoooJd

uoleJq!leЭ pelnpoЧos    (・ON eleo」:りoO`バq pele」q:leO)olec leЭ#CllspJBpuels fueuru6

(uouelqrlec JoJ lec[trc fj3ru) pesn lueudtnbf uotlerqtleC

.o7o92>fi;prunq

pue c.Glzz)elnleladuel lueuuoJtnue :fir;rcel fuo1eroqel posolc oL.li ul polcnpuoc usaq o^eLl suotleJqtlec llv

'olecgryec oLlt lo Ued oJe puB sa6ed
6unnollol otll uo uentb ele fi1r;rqeqotd ocuaptJuoc r]]r^ se[ureuocun oLl] pue s]ueruaJnseeu oqf '(ls)s]uer.r-rernseeul

Jo sllun ;ectslqd oLll aztlBoi Llcltlm 'spJepuels leuoBeu o1 firlrqeeceJl aql slueuncop olecuueC uotlerqtlec str.ll

∠レ0乙`9乙バellv

(Xョvcl)

SO!じOJ1001∃ uo:lislnbov elec oЧl JOj OJnpooo」d uo!〕じJq!leЭ

レ0¨乙00¨レレZ‐JJ

:olep uolleJq‖eЭ

(s)elnpecord uo[erqUeC

0レ乙レ:NS―シヨVC100ho

ヨ■VЭ:J
鰤

躙
鰤

洟
:ON eleo!l!りoЭ

獅

製服購。甲甲
qe話噛明



€ Jo Z e3€d690ι6-41Z:ON O“OUIりЭЭ

'sllnseJ lse) ecueruJoled
leLllo ureluoc lou seop l! 'lvo loJ sllnseJ uotlelqtlec 

^luo 
ept^oJd uodeJ eqf .

'poJrnber lou sr fiurepecun 'peuesur Iool e [q {llecrueL{ceu e16ue
eq1 Ouunseeu possossE st Jolcouuoc eqi 1o el6ue eq1:e16ue Jo1couuoc .

'e6uel enrlcadseJ eL{} ur Je}eu}lon
eql to e6uel olecs llnJ eql o1 spuodserJoc uenl6 eln6r; eqr .sprBpuEls

leuolleu ol elqeeceJl ]uounJlsur peleJqtlEc e Lllt^ uosueduoc [q uels[s
ASVO ul esn JoJ pessesse Jolcel uorlEJq\ec :JueueJnseow e6eyo1 2q 

o

:sJoloueJed Io uo;1e1e.ldJolul pue po!lddV spol.ltol t

'ue1s{s e}eutpJooc }oqor eq} ol
X Josues eqold u6r;e o1 tuels{s ASVC ur pesn uot}EtuJoJut e16ue Jo}couuoC

scruoJlcele uotltstnbce elepヨVC
:廟esso19

u01WuIЧO■瓜M/″伽H    Шoo・IttuIЧo⑫po:IPuI_■

60ττ
‐
689シ08τ9‐OI¨98+:XηJ     81ττ

‐
889レ00τ9‐OI¨98+:10」t

?uIЧЭ`161001`8ullo8`101JISICI u21PIηH`p2ou WnκЭnx IS ON:ppV

期O■WO日Vl‖o回用v3

百 g ● J ~1彗
黎!鵡u。,副Oq響lQD ul



tJo € e8€d690ι6-ιIZ:ON O"OI」IりOЭ

。レ平。C乙レLu01SAs ttsvG u!pesn eq ol o16uv』oloouuo0

ol6uv Jolcouuoc

cos g :eu[ 6uunsee61 lces g :eut1 oloz o]nv :sleleueled luouelnseou ASVO
nut+' "'"'t- = e6ueJ llnl ' nu Lg = 8Sl L :ebueg mo1

nur Ooe+"'oof- = e6ueJ llnl 'ndL'9 = ESlL :e6ueu q6lH

leuruou uolnlosou Joua^uoc - c/r/
luor,uornsBol l 06Ell0^ co

uc'llleulqc 
" 

A,t\ t^l I :duHuroc'lueurqc@luc :lleu-g
60ττ̈C89,08τ9‐OI¨98+:X21     81ττ̈989,Ogτ9‐OI¨98+:IOtL

2uIЧЭ`161001`8ullo8 1014SIcI I101pIマH`p2ou ttnKOnx ls oN:ppv

期O■WOgm NO鞭田V摯

3 a s
讐1!出駐O,醐きqじ:10Э ul

(z=l) %to + oLooo',(乙=】)0/。∠o平∠0シ869(z=\) o/ot'o+zLooo't,e6ueg rnol

(z=il,t sL'o + Leo'got(乙=ン)%9,o平レ乙6レ0シ(乙=】)%9♭o平860レ0レebueu q6!H

Z人X
S』01ЭじJ uolle』q!lじЭ

Jご


























