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Plot 8:WCDMAS850, Back, Middle

Type: Phone measurement

Date of measurement:28/09/2015
Measurement duration: 7 minutes 17 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Back
Band Band5 WCDMABS850
Channels 4132
Signal WCDMA (Duty cycle: 1:1)
B. SAR Measurement Results
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 826.4
Relative permittivity (real part) 54.82
Relative permittivity (imaginary part) 20.48
Conductivity (S/m) 0.95
Variation (%0) -0.24
ConvF: 5.82
SURFACE SAR VOLUME SAR
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Maximum location: X=3.00, Y=-3.00
SAR Peak: 0.78 W/kg

SAR 10g (W/Kg) 0.398587

SAR1g (W/Kg) 0.577940
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Plot 9:WCDMA1900, Right Cheek, High

Type: Phone measurement

Date of measurement: 29/09/2015
Measurement duration: 6 minutes 49 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Left head
Band Cheek
Channels 9538
Signal WCDMA (Duty cycle: 1:1)

B. SAR Measurement Results

E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHZz) 1907.6
Relative permittivity (real part) 39.84
Relative permittivity (imaginary 13.17
Conductivity (S/m) 1.39
Variation (%0) -1.88
ConvF: 5.25
SURFACE SAR VOLUME SAR
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Maximum location: X=-65.00, Y=-33.00
SAR Peak: 0.21 W/kg

SAR 10g (W/Kg)

0.075953

SAR1g (W/Kg)

0.136114
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Z (mm) 0.00 4.00 9.00 14.00 19.00
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Plot 10:WCDMA1900,

Back, High

Type: Phone measurement

Date of measurement: 29/09/2015
Measurement duration: 7 minutes 13 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Body
Band Band2_ WCDMA1900
Channels 9538
Signal WCDMA (Duty cycle: 1:1)
B. SAR Measurement Results
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHZz) 1907.6
Relative permittivity (real part) 52.87
Relative permittivity (imaginary 14.21
Conductivity (S/m) 1.50
Variation (%0) -0.08
ConvF: 5.43
SURFACE SAR VOLUME SAR
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Maximum |

ocation: X=14.00, Y=16.00

SAR Peak: 1.69 W/kg

SAR 10g (W/Kg)

0.601878

SAR 1g (W/KQg)

1.053034
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Z (mm) 0.00 4.00 9.00 14.00 19.00
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Plot 11:Wi-Fi 802.11b ,Right Cheek, High

Type: Phone measurement (11 points in the
Date of measurement: 30/09/2015
Measurement duration: 7 minutes 00 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

volume)

Area Scan dx=8mm dy=8mm
ZoomsScan 7X7x8,dx=5mm dy=5mm dz=4mm
Phantom Right head
Device Position Cheek
Band IEEE 802.11b ISM
Channels 1
Signal DSSS (Crest factor: 1:1)
B. SAR Measurement Results
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHZz) 2462
Relative permittivity (real part) 38.96
Relative permittivity (imaginary part) 13.22
Conductivity (S/m) 1.80
Variation (%0) -1.19
ConvF: 4.93
SURFACE SAR VOLUME SAR
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Maximum location; X=-26.00, Y=1.00

SAR Peak: 0.41 W/kg

SAR 10g (W/Kg)

0.117778

SAR1g (W/Kg)
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Plot 12:Wi-Fi 802.11b , Back, High

Type: Phone measurement

Date of measurement: 30/09/2015
Measurement duration: 7 minutes 11 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomsScan 7X7x8,dx=5mm dy=5mm dz=4mm
Phantom Validation plane
Device Position Body
Band IEEE 802.11b
Channels 1
Signal DSSS (Crest factor: 1:1)
B. SAR Measurement Results
E-Field Probe SATIMO SN_04/13_EP166
Frequency (MHz) 2462
Relative permittivity (real part) 52.47
Relative permittivity (imaginary part) 14.25
Conductivity (S/m) 1.94
Variation (%0) -0.22
ConvF: 5.09
SURFACE SAR VOLUME SAR
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Maximum location: X=13.00, Y=19.00
SAR Peak: 0.45 W/kg

SAR 10g (W/Kg) 0.142969

SAR1g (W/Kg) 0.268568
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ANNEX D
of
CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2015-14879

Connected Handheld RFID Reader

Type Name: ALR-H450

Hardware Version:  C4050 MB_V5.0

Software Version: ~ V1.0.0_10040006582_20151221

Calibration Certificate of Probe and Dipoles

This Annex consists of 49 pages

Date of Report: 2015-10-20
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Probe Calibration Ceriticate

SATIMO

Th ELIrONIWE WES0D COmgany

COMOSAR E-Field Probe Calibration Report

Bef: ACE 227 1514 SATTT A

CCIC SOUTHERN ELECTRONIC PRODUCT

TESTING (SHENZHEN) CO., L'TD

ELECTRONICTESTING BUILDING, SHAHE ROAD, XILI
TOWN

SHENZHEN, P.R. CHINA (POST CODE:518055)

SATIMO COMOSAR DOSIMETRIC E-FIELD PROBE
SERTAL INO.: SN 04/13 EP166

Calibrated at SATIMD TS
2105 Barrett Park Dr. - Kennesaw, GA 30144

e e .
G~  [ACCREDITED

03/10/2015

S

This domiment presents the method and results from an accredited COMOZAE Dosimetrc E-Field
Probe calbhraton perfonned m SATIMO U5 4 using the CALISAR FCALIBAIR testbhench, foruse
with a SATIMG COMOSAER swstem only. Al calibrabon msults awe taceable to nabomal
metwlogy irs i tons.
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Name Function Date Signature
Prepared by Térbme LUC Product Manager 8/11/2015 =
Checked by : Téréme LUC Product Manager 8/11/2015 :’,)fs""'
Approved by : Kim RUTKOWSKI Quality Manager /1172015 sy Purthordid
Customer Name
CCIC SOUTHERN
ELECTRONIC
Distribution - PRODUCT
istribrition TESTING
(SHENZHEN) Co.,
Ltd
Tsye Date Modifications
A 8/11/2015 Initial release
Page: 210

This document shalf nof be reproduced, except in full or in paxt, without the wriffen app roval of SATIMO.
The information confaimed hereinis fo be used ondy for the purpose for whichif 15 submiffed and s nof fo
e released in whole or parf without writlen approwal of SATIMO.
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1 DEVICE UNDER TEST

Deavice Linder Toct

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer Satimo
Model 88E5
Serial Number SN 04/13 EP166
Product Condition (new / used) Used
Frequency Range of Probe 0.7 GHz-3GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.231 MO
Dipole 2: R2=0.225 MO
Dipole 3: R3=0.228 MO

A vearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

21 GENERAT INFORMA TION

Satimo’s COMOSAR E field Probes are built in accordance to the IEEE 1528, OET 65 Bulletin C
and CELTEC 62209 standards.

Figure 1 — Satima COMOSAR Dosimetric E field Dipole

Probe Length 330 mm
Length of Individual Dipoles 4.5 mm
Maximum external diameter 8 mm
Probe Tip External Diameter 5 mm
Distance between dipoles / probe extremmty | 2.7 mm

3 MEASUREMENT METHOD
The IEEE 1528, OET 65 Bulletin C, CENELEC EN30361 and CEVIEC 62209 standards provide

recommended practices for the probe calibrations, including the performance charactensties of
interest and methods by which to assess their affect. All calibrations / measurements performed meet
the fore mentioned standards.

3.1 LINEARITY

The evaluation of the linearity was done in free space using the waveguide, performing a power
sweep to cover the SAR range 0.01W/ke to 100W/kg.

Poage: 9
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J2 SENSITIVITY

The sensitivity factors of the three dipoles were determined using a two step calibration method (air
and tissue simul ating liquid) using waveguides as outlined in the standards.

33 LOWIR DITECTION LIMIT

The lower detection limir was assessed using the same measurement set up as used for the linearity

¢
measurement. The required lower detection limit is 10 mWike
: o

The =xial isotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test configuration suggested for system
validations and checks. The probe was rotated along its main axis from 0 - 360 degrees in 15 degree
steps. The hemispherical 1sotropy is determined by inserting the probe in a thin plastic box filled
with tissuc-cquivalent liquid, with the plastic box illuminated with the fields from a half wave dipole.
The dipole is rotated about its axis (0°-180%) in 15° increments. At each step the probe is rotated
about its axis (0°-3607).

3.5 BOUNDARY FFFECT

The boundary :ffeer is defined as the deviaion between the SAR measured data and the expected
exponential decay in the liquid when the probe is oriented normal to the interface. To evaluate this
¢ffect, the liquid filled flat phantom is exposed to fields from either a reference dipole or waveguide.
With the probe nommal to the phantom surface, the peak spatial average SAR is measured and
compared to the analytical value at the surface.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the TEEE 1528, OET 65 Bulletin C, CENELEC EN50351 and CELTEC
62207 standards were followed to generate the measurcment uncertainty associated with an E-ficld
probe calibration using the waveguide technique. All uncertainties listed below represent an
expanded uncertainty expressed at approximately the 95% confidence level using a coverage factor
of k=2, traccable to the Intcrnati onally Accepted Guides to Mcasurement Uncerlainty.

Uncertainty analysis of the probe calibration in waveguide
Uncertainty Prohahility e . Standard
FRROR SOURCES value (%) | Distributim | " | Uncertainty (%)

Incidant or forward power 3.00% Rectangulzr \5 | 1 1.733%
Reflected power 3.00% Rectangulzr \5 | 1 1.732%
Liguid conductiv ty 5.00% Rectangulzr \.'5 | 1 2887
Liguid perrutiiviy 4.00% Rectangulzr \3 | 1 2.309%
Field homogeneity 3.00% Rectangulzr & 1 1.732%
Field probe positioning 5.00% Rectangulzr \E | 1 2.837%%
Fleld probe lineanty 3.00% Rlectanguler \;5 | 1 1.732%

Page: 50
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Combined standard uncertainty 5831%

Expanded uncertainty 12.0%
95 % confidence level k=2 ’

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liquid Temperature 21 °C
Lab Temperature 21 °C
Lab Humi dity 15 9%

5.1 SENSITIVITY IN AIR

Qle Nl’\f‘m‘? _“i“ﬂll‘ Nnm7 ;“ I’\IF
pyis RRLE BHEGARE LR

LNULIRELY

uV/(Vim)*) |2 (WV/(V/m)™) | 3 (uV/(Vim)*
8.57 4.83 7.15

DCP dipole 1 | DCF dipole 2 | DCP dipole 3
(mV) (mV) (mV)
92 20 5]

Calibration curves ei=f{V) (i=1,2,3) allow to obtain H-field value using the formula:

E=\E +E '+ Ef

Calibration curves

1025- —=
800 =
£ "
= 800 / Dipole 1
T 400 o Dipole 2
200 / Z
1-! .
0.0 01 0.2 0.3 04 0.5 06 07
Yaoltage V)
FPage: afe
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5.2 LINEARITY

Linearity

1.00-
0.75-
0.50-
0.25-
BN e s aaS LA o B R o e s e o
0.25-
.50~
0.75-

.00,
0 50 100 150 200 250 300 350 400 458

E-Field [\//m]

Linearity Error [dB)

Linearity:l+/-1.55%% (+/-0.07dE)

53 SENSITIVITY IN LIQUID

Liguid Frequency Pettnithivity Epsilan (S/1m) ConwF

(MHz +/-

100K H=)
HLEs50 B35 4280 0&o 5H9
ELE50 235 5345 0.96 582
HL200 o0 42,47 0,96 534
BLS0O0D ano 5H.68 1.08 555
HL1800 1800 41.30 138 475
BL1&00 1200 53.27 1.51 4.94
HL1900 1900 41.09 142 2.25
BL1500 1900 54,20 1.54 5473
HLz000 2000 3972 143 481
BLZ00O0 2000 5300 1.53 495
HL2450 24510 39.05 1.77 493
BL2450 2450 52,98 1.53 509
HL2a00 2600 38.35 1.52 508
BL2A0O0 2600 51.82 2.19 522

LOWER DETECTION LIMIT: TmWkg

Paga: 719
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54 ISOTROPY

HL900 MHz
- Axial isotropy:

- Hemispheneal iselropy:

HL1300 MHz
- Axial isotropy:
- ITemispherical isotropy:
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6

LIST OF EQUIPMENT

Equipment Summary Sheet

Current

Next Calibr ation

Directional Coupler

E quipment Manufacturer / q c
Tdentification No.
Description Model CHTeation X0 Calibration Date Date
Flat Phantom S atimo SN-20/08-SaM71 | oidated. Nocal - WMalidated. - Ro - cal
equired. required.
COMOSAR Test Bench|  Version 3 NA alidated. No cal alidated. Mo cal
equired. required.
Netwark Analyzer Rhndeg‘vi':hwarz SN100132 02/2013 022016
Feference Probe Satima EF 94 SN 37/08 1072014 10/2014%
Multimeter Keithley 2000 1188656 1242013 1202016
Signal Generatar Agilent E4438C MY 49070531 1242013 1202016
Armplifier Aethercomm SN 046 Characterized prlprtn Characterized prior ta
test. Mo cal required. {test. Mo cal reguired.
Fower Meter HF E44184 U538261458 1242013 1202016
Fower Sensar HPF ECP-EZBA US37181460 1242013 1202018
Narda 4216-20 01286 Characterized prior to | Characterized prior to

test. Mo cal required.

test. Mo cal required.

alidated. Mo cal

alidated. Mo cal

Wiaveguide Mega Industries OB9Y7-168-13-712 equired required.
\Waveguide Transition | Mega Industries | 089v7-158-13.701 [/ aidated. No cal alidated. No cal
equired. required.
aveguide Termination| Mega Industries OB9Y7-158-13-701 alld_ated. No cal ahd_ated. Mo cal
eguired. required.
Temper?;gfsé:'“m'd'w Cantral Camparty 11-661-8 8/2013 8/2018
Page: 99
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SID835 Dipole Calibration Ceriticate

LN, SATIMO

The o crompae sdur

SAR Reference Dipole Calibration Report

Retf': ACR.240.1.14 SATUA

ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN
SHENZHEN, P.R. CHINA (POST CODE:518055)
SATIMO COMOSAR REFERENCE DIPOLE
FREQUENCY: 835 MHZ
SERIAL NO.: SN 09/13 DIPOGS35-217

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144
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Surary

This decament preserts the method and resoliz from an aceredined SAK reference dipcle callbagion
pecformed in SATIMO LS& wsing the COMOSAR ws bench.  All calibrufion resals are maccablz

tin mgtiunal et gy insteations,
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SAR REFERFNCF NIPOTF CALIRRATION REPORT
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SATIMO

\—/ Report No. SET2015-14879

1 INTRODUCTION

This document containg a summary of the requirements set forh by the TEEE 328, OET 63 Bulletin
Cand CEUIEC 62209 standands for relerence dpoles sl for SAR messuremaent sysiem validabions
and (he mewsurements thol were performed o verify thar the prodoet complies with the fore

mentioned standards,

2 DEVICE UNDER TEST

Device Under Test
Device Tyvpe COMOBAR 833 MUz REFERENCE DIPOLE |
Manufucturer I
hduclel slDE3S
Serial Wumnber &N 0513 DIPO(3E33-217
Froduet Condilion (new ¢ used) wed

A weariy calibration interval 18 recommendued,

3 PRODUCT DESCRIPTION

il GEMERAT INFORMATION

saime’s COMOSAR Yalidation Dipoles are built in accordance to the [EEE 1328, OEL 63 Bullerin
and CEVTEC 62209 standards,  The prodoct i designed Tor ude with the COMOSAR dest beneh
only.

Fipure 1 - Sotivmo COMOSAR Validation Dipole

F. DIRE {41

Thelk e S ot ity Sendnn s A op e v WS e IR o v o S M
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4 MFEASUREMENT METHOD
The IEEE 1328 OFET 635 Bullom C snd CREVIRC 622040 stmdanls provide regquirements for
teference dipales vaed Tor swvstem salidation messorements. The [Dllowing mepsurementy wens
performed to verily that the product complhies with the Tore mentioned stancands.

4.1 RETURK LOSS RECHTREMENTS

The dipale used for SAR system validation measurements and checks must have 5 retun loss of =20
dld or Better. “The retaen loss measurement shall be pertormed against a Hguid Alled flat phantam,
with the phiantom consucted g5 oullines] in the fre mentioned standards,

4.2 MECHARICAL REOUIRTMENTS

The TEEE Sid. 1528 and CELEC 62209 sandaeds specify the mechanical components and
dimensions-af the validation dipoles. with the dimensicns frequency and phantom shell thickness
dependent.  The COMOSAR test borch emplovs o 7 mm phantom shell thickness (herefore the
dipales sald for usc with the COMOSAR test bench comply with the requirernents qel frth lora 2
mum plantom shel] thickness.

5 MEASUREMENT UNCERTAINTY

All uncemainrics listed below represent an expanded uncertainty expressed ot approximately the %3%
confidence level msing g coversye etor o'k 2, iraceable e the Tmermationally Accepied Guides
Messurement Lncertainty,

A RETURN LSS
The ledlowing uncertaintizs apply to the return loss measurement:
Frequency hamd Expandl.'d.i |.m::~|'tu.1'nt3,' on Return Loss

AR 0.l dn

52 DIMENSION MEASUREMENT

Thae fllowing vneeriainties apply o thy dimesion messarenens,

Length (mm) E:|}_an't_l'ﬁ'l_l:l-n¢ertn-i.'r_|t}' on ]..ength

3 =300 (.05 mm

3.3 MALIDATION MEASUREMER |

The guidelines outlined in the [EEE 1528, OET 65 Bullain C, CENELEC ENS0361 aml CEVIEC
62209 apandsrds woere followed W penerate the messorement uneertainly foe alidation
measurements,

Scan Volume Ex]munﬂd L peertainty
L 2403 5
g | 20.1 %

Fage: 371

It st aar de cepmcdinond oo i S S i e, et S e aeereve! ol ST
: ; i LY J VL i L
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6 CALIBRATION MEASTUREMENT RESTILTS

6.l BRETL RN LOSS AMD IMIEDARCE [h HEALY LRI

Froqparry, MHz |

45, MR

i
Frequency (MITe) | Return Loss (dB) Reguiremend (d13) Impedance
833 -33.17 =20 STAG-02 0

0.2 RETUEN LOSS AND IMPEDANCE IN BODY LIQUID

Frequincy, Mz
TE JED 7B BOOD BMI B0 BRD BED O 00D EOG

=
-
=
-
Frequency (MHz) Keturn Loss (dB) Requirement (dB) Lmpedance
B ] -24.50 -2 SSAREY 1 3960
6.3 MECIHANICAL DIMEKSIONS
Frequency Wk Limim hmm d

reguired measured required measurcd roguircd masured

500 120011 % 150011 %, 6.35 =1 %,

150 001 % 1567 14 %, G35 21 %,

750 1760 +1%. 1300+ %, G.35:1%.

835 161041 %, PASS ERE L%, FA55 145 1 %, PASS

Doy G400

¥ len chesranest Al vant b repeidued vendrat by Sl o ae oot e e el cppaned o s TR
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SATIMIO SAR REFIRENCE DIMOLE CALIBRATION REPORT Ref ACR2A0L 12 5ATE 4

am A0041 K Bid 71 %, 14 11%.
125 e 37l 1611 %, __I
0 O S5 1% 16 £1 5%,
143 P 45718 161
17950 F IR an=1% | s
1800 | 70w 417:21% 15 EL 5

T s 660 =1%, | sosatwm 351 %,

T 663 21% ' 3521 %, 15 1%, j
2a00 | msam 375=1%, 3515,
a0 | aroztw. 3Tl 1615,
2300 | ssais 3E=1%, 15 =1 5, I
2450 [ stsnw 30421 %, 151

T | agmais. W/ESLH, 361 5%,
000 | argaim E0=IH 151 5%
500 [ sroaim 621 %, 3515,

: A0 | sa7=to A1 %, 16815

T VALIDATION MEASUREMENT

The 1ELEL Std. 1328, OET 63 Bulletin © and CEVIEC 0220% standards state that the system
validation measurements must be performied vsing g reference dipole mecting the fore mentioned
return loss and mechanical dimension regquiremenis, The validatiom measurement must he perfommed
against o lgquid [llad Tal phontomn, with the phantom constrocted as outlined in the fore mentioned
stancdards, Per the standands, the dipode shall be positioned below the bottom of the phanoonm, with
the dipale length centered and perallel o the lengest dimension of the flar phamtom., with the top
aurface of the dipale at the described distance from the bottom surface of the phantom,

1.1 HEAD LIQUID MEASTUREMENT

Freg:':in“ Relative permittivity [1.7) Conductivity [u] 5fm
requined measured requined measured

ato d53:=0% 0BT 5%
450 43520 % OE? LB %
Th0 419 5% . DEI 5%

&35 4155 % PASS 003z5% )
[ i 11545 % 087 £6 %
1450 d15:=0% 133z5%
1500 424 z5 % 123z5%
G40 G20 % 13l=5%
1750 A0l =5 % 137=5%
[ 180 400 Z5% 14z5'%
I 1and AQC =5 % 142=5%
1950 400 =5 ¥ 12zh%
200 A0 C=5% 143=0%

Powe, 707
.:::--.-. iR nt it e -'-I-:-.-.-:-n:-.'.....-..'_ Rkl :-l LETE AL TR T .'.:.'..: '--.'.lr!'.'n.q'amv.'.'..:.' AT
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mos | ssaw e
s 1 1 10515% LGFi5 %
2450 382i5% Lants %
ZE00 38015% LA615%
3000 3E515% 2A015 %
3500 37H15% 28515 %
1.2 SARMEASUREMENT BEESULT WITH HEAD LIQL 1L

The IBEE Std. 1328 and CELTEC 62209 standards state that the svscm validation medsurements
showld produce the SAR values shown belew (for phantem thickness of 2 mm), within tha
mnegrtainty for the svatem validotion. All SAR walues ore normelived o | W foreacd power, Lo
hracker, the mensured SAR = piven with the nsed inpur poear.

[ Snftware

CFENSAR Y

[ Phanium B A EAMT
Prove ks | FPGEA2
Ligpuid Heel Liguid Voliees: eps” ; 42,3 sizmo - (102

Diztumey between dipole center and Houid

15,10 mm

Aren sean resolulion

glw- Hrr-nl.'r]l\ ~Bmrm

Loen Soan Besolition

ey -Brnmycly Bl - Smm

Fresuenyy B35 MHz
Inpul provwer RN E
Ligquid 'I'HI'IIE'FHIILI'.F._ ) - . __'1 @
Laib Temperulare R
Laib Huaredily N o d5 %
Fr’::;,’ Sl 1 g SAR (W I/ W] 10 g SAR (Wl /W)
required mieasured required rn.ca:uru?-
a0 384 B
il ;U 454 ]
Fan BA3 503
aih RG] 20 (D) E2Z B30 (361
e A BY3
1250 i) 1B
1406 3a ThA
1640 342 T8 =
1750 164 193 — il
[ &0 184 m1
1900 4.7 M5
14850 0.5 me
2000 411 11
21040 436 e
2300 447 231

P &40

THew el s ved Do repriliiedd. wrbey am T enr e Jaaet ety fhe WA e oS TR,
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Ref AUR 28 500008

21450 sid 24
2620 53,3 B
J0s0n Eig NT
éS:D B7.1 75

Bt il -

oo 1
3 Lt
2 N ¥ T -“‘-\.._‘_‘
; papecl- T et il gt | fee
o] e | = . [ 1
— i T L P | =||-I.I_¢I:.:...'d.'ﬂa.'!.'.
T3 BODY LIOUID MEASUREMENT
"Ef‘::f?“ kelative permittivity [ Canducticy (2] 5/
redquiran rosaasLred reduirar measireed
130 BL9:5% DEIE5 5
00 SE2LS% D52 +55%
43l 56T 155 DSEES% |
Talb E5545% D365 %
333 53.215% FASS DET 55 PAES
EIHH ES0£5 5% LGt %
ul3 E50455% LOB 55
1420 40455 0 £33
111} EREATH TAD S
| &00 53345 % USRS
| B [ER T4 LAt
2000 | eamean TERERE
A0 E32A55 LE2 K55
2450 ELFASH LS S
200 LA EREEE
3000 SN % ATAET Y
3200 EL3 £S5 3ILES N
2400 190410 % A1
2300 AZEELDE A 410
2400 AT 1D 5 53 H10%

Poge: &/77

¥l R RN o e PRI, s el o e aaen wimchr S aer e anor o e R
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5500
56K
SR

dfiziix
af5e10%

e AUR 2401 14 540N

58310 %

577 =10

dB2ci0% |

6.0 105

T4  SAR MEASUREMENT RESLET WITH BODY TI01IIND

l Safwere

| Phansom
Proce

_Ligaid
Dizsance bevwesn dipels centes ana ligeid
Arca scan Tesolution

. Zoon &zan Resolution

: OFERSAR V4

| BN 200G SAMTI

[ BN ®1 RPGI22 —
Body Liguid Values: eps' @ 5 sigma 0,97
15.0mm

A= mmedy=8min

de=Rmmvdy=8m'dz=3mim

_ Frequency B33 M0z
Tnpiit povwcr 20 dBn
_ Liguid Temperntre o,
_Lab Tempuratur: 210
Lab Humidity 45 M
'm:qf:c"' 12 5N (WkgW) 10,8 5S8R (W kg/w]
measured | mesaured
B35 1031103 : 6,74 0.6
LiTeo .i_a
| -
i
.
’..:
[ |
! IL-:\\
1z \
W 1 . -1
i 3 ] Hx
R A
-y ey \K“"-,
11 ] II“"l.‘_‘_ -
v | gaed] e e
T S T -:J::I|.I.|_i.|:|"."l..':.'-'r:_""

Mg decamenr sfal! now fe réprealinian!, ecpd il e e i
R ' e i

Mgz M

s R iRl G EA TR
1 H e
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B LIST OF EGUIFMEN]

Equipment Summary Sheet

de o E LR Cuprent | Next Calibgation
_ ofloesimroined o ol N e
SAM Phantom Salirra SN-20/05-SAMT gﬁ;‘;ﬁ” e e Eﬁfﬁ_‘ﬁd L
COMOSAR Tes: Bench  Version 3 NA E"ﬂi‘;‘zd Nocal E‘ﬁ:‘;ﬁd Mo cal
Network Analyze: H"””Ez&ﬁmw” SN100132 022013 02i2018
Calipers Carrera CALIPER-O1 1202013 1272016
Refarenca Prohe Satimc EPiE122 50 1841 | {2013 1002014
[ Mutivieter Keithiey 2000 118556 1202013 1312018
? Signal Generatos Agilent E4£380 MYA507 058" 1212013 122018
ST R T e oy
Pawer Metar HP E44184 US38261408 1262013 1212016
Pawer Sansar HP ECP-E26A, IS3T 181460 1202013 126
_Dir-:ctiunal Coupler | Marda 4215 20 01385 ﬁt?wﬂe:;fﬂg:ﬁg!E;T_r‘qmez:ﬁgs:ﬁ;:
L‘E"”m:l'slﬁtgfnzﬁf Cartral Company 11-661-3 82012 82015
Peggees 1A
.: gt skwll nan b reprenia! e :';"I m .:.'.'."_ '.l".:ll (R m.‘-'rlc.m' -.:'\ Ir.---n'.'r n .|:|,|-.r:.rﬁ-.:l A I'-'-' Vi)
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Thes Mbcravaee A% I CErr ooy

SAR Reference Dipole Calibration Report

Ref: ACR.240.4.14.5ATUA

CCIC SOUTHERN ELECTRONIC PRODUCT
: TESTING (SHENZHEN) CO., LTD
ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN
SHENZHEN, P.R. CHINA (POST CODE:518055)
SATIMO COMOSAR REFERENCE DIPOLE
FREQUENCY: 1900 MHZ
SERIAL NO.: SN 0903 DIPIGR00-218

Caulibrated at SATIMO US
2105 RBarrett Park Dr. - Kennesaw, GA 30144

SERIRAT

This ducuiner i presenis the mathiod ard resalis rom an secredigsd SAR refereece dipole calibeataon
performed in SATDO USA using the COMOSAR test bench. All calibeation resudts are traccable

Iey rankpianag | ||'|r|r|1|4,~g_l.-' mshiilnai s
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1 INTRODUCTION

This document contums o summary ol the requirements sed donh by he TEEE 1528, OET 65 Bulletin
O and CEFIFC 62209 standards for reference dipoles used for SAR measurement sysler valisdations
and the messurements chat were performed to worify that the product complies with the fore

martiomne] slandands.

2 DEVICE UNDER TEST

Device Under Test

Dievive Type

[COMOSARK 1900 MHz REFERENCE [HPOLE

Manufacturar
| Mfcicdel

. _'Ei:ﬂ[im-:l
ETTHE MY

I— Serinl Mumhber

SN T3 IAPTGO00-218

| Procuct Condition (new / nsed) | Used
Acvearly calibration interval is recommended.

3 PRODLOCT IHESCRIPTION

3l CENERAL [INFORMATION

Hatimo’s COMOSAR Validatien Dipules we buill in seeordance o the TEEE 1328, QFET 65 Bulletin
L and CEVIEC 6220% standards. The product §s designed for use with the COMOSAR o8t bench
only,

- = 4
e O WO
1 Ny I
P r. ;[ - IEaeg - U
. g &
- =] 1] L o R R
H b T .

[ ST | H .- |
Figure 1 - Satimen COMOSAR Palidaion Dipefe

Hore 781

The e sl wo pe repreanced, et vl e e na, soninnd e e anme sl A05T
" ] il .
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4 MEASLHREMENT AMETHO)
The |EEE 1528 0ET &5 Buletn © wnd CLEUVIEC 62200 stirdards provide requircencnts fo
reirenee dipeles used Tor system validation measurements,  The Golluwing mewsurements were
perfonmed -t vertfy thar the product complies with the fore menticned standards.

4.1 BETLRM LOSS RECUIIRCMENTS

The dipale used For SAR svstermn validatlion measuretients aod checks miusl have o retum loss of =20
dBar hetter, The returm loss measurement shadl be pecformed azainst a liguid e Tar phantom,
with the phiantom conslucted s vutlined in the lare enoened staridards.

4.2 MECHANNAL REOUIREMENTS

The TEEE Sud, 1325 and CELIEC 62209 standands specify e mechamcal womponents and
cdimensions of the velidation dipoles, with the dimensions freguaney and phantom shall thickoness
dependent, The COMOSAR test bench emplovs a 2 mm phanbom shell thickness therefore ehe
dipeles socd for use wity e COMOSAR 1esr hench, comply with the requirsments set foeth for o 2
oo phantan shell tickness,

§ MEASUREMENT LNCERTAINTY

All uneertaentics hsted belosw represent en expandad uncermainty expressed ar approsiniately the 95%
conlidziee evel using a covernee Golor el k20 raveable wothe Infemationally Accepred Guides 1o
Meanuremant §Incortainm.

51 RETURK LOSS

i 1 cerlumties apply Lo the return loss messorement:
Thie Jallowing uncerlunties apply to the retum loss meoasurement

Freqguency hand Expunded Uncertainty on Return Loss
A0k MEL: | .1 did

52 DIMENSION MEASUREMENT

The Tollewing uncerlwintics apply o the dimension measurcmenis;

| Length {amm) I Expanded Uncertainty on Length

| 3300 00 mm

1 NMALIDATION MEASLIREMENT
The guidalines oytlined i the [ECLE 1528, OLET &3 Bullelin C, CENELEC EM3G261 and CEIEC
G2 sendards wers follewed w gemcrare the measwrerient  uneertainty  for validation
TSN G T

Sean Yelume Fxpanded Uncertainty
1y BERE
Mg 20 %
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& CALIBRATION MEASUREMENT RESULTS

D TIEAD LIOT I
|

! requancy Mt
880 1EN0 180 Al 1HG0 1580 !-"'!-'.-'i

G BETURN LOSS ANT IMPEDRANC

(L] RRE £

zi: T
1

: !
£l : l
i |
7
e ——
| Fregueocy (ML) Hetourn Lioss (d13) Reguirement (B} | Impedance
1904) 2344 20 | =540 s2j0
i RETURN OS5 ANTVIMPEDANCE [N BODY LIOULLY
Fresquaaey. Mo
YW iMD WEE TED D D s TR IR0 PO
i | T 1 1
Cr
E ..... |
it -2
e |
bl
- |
i
iy
& | —
Fregueney (ML) Hetorn Loss (dH) Requircment ({1} Impedance
190K} -27.36 = -2 170 40
i3 MECHANICAL DIMENSIONS
Frequercy Mz Lmrm h it i dmm
requined measuyred reguired HRasnad raquired measured
3 L ETLR R B 2EN0H W L
43 2 21 % ST BAE+]
Fi 1M0=1%. onn-i % GIN11 M.
335 | - 2610=1% | wmsawn 15:1 %
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E ] 140,741 W i 1 LERE IR B,
a5 i n N e

| 1400 RILE L %, SILELT . 16-1% |
10 Anew misle | 1621%
/L0 ?E:l =1%. ﬂ:.'..!?_l'ﬁz\. Aaz=l%
R P0=1% 4L7=1% 1ETLE
i EAO=1%, ERGE 0.5 =1 &, Pi: 16+ % Fak:
~951 L izl'h. 8 B ] L1l

= KNI = = (7 R R _'.T-'u 1% FE+l "'-
b RLILL S, 25.711%, B SEHL %L T
23m e | menw | 1EELH
24450 | :\||.5-l L% Al ED K. ENE R
2E0 40543 %. B L% = 1621 %
E{wii] 415 +15, [ PR IR A 16-1%
JEE 'LI'.::..].'R. e O e -8 16:=1%
1 FrRET | masiw | 16218 !

7 VALIDATION MEASUREMENT

e IELL 314, 1528, OF1 63 Bulletin C and CEFBC 62209 slnduds state tat e system
validation measurements must be performed using a reference dipole meeting the fore menticned
rerurm loss and mechaiica’ dimension requirernents, The va'idation mesorement st be performed
wpuingd @ liquid filled Ful phantom, with the phanem constructsd as cutlined in the fore mentioned
aandards, Per the slandacds, the dipale shall be positivoed below the botiom of the phamsn, with
the dipole length centered and paralle] to the longest dimension ol the Dt phantoim, with the top
surface of the dipels at the deseribad distance tom the bofiom surface of the phanicm.

P10 HEATHLIOEN MEASUREMENT

"":1""':""" Rekative ettty [, Canduetivity [a} 5/m
) Fersdirad measared reguired measired

0 e .57 #5 5%

50 435 10 % Camritw

ot T wE

17 alsiEs LA E ]

W | aL=4 nErm

1450 sz -5 4,
T a0 = % )

<540 anzesn 131:5% | |
[ 7 01 13405 %

ENH 45 | Lapens

1 A% pas LADLs % Fass

1840 | spesu 1A0£5 5

2300 AnOLS % 140045 5

e e ar mslai e et w4 SN

AT i A

S U R PR I Rt L
FEE
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el

AR 2 LTS

SATIMD
100 TI.H 5 % 14915
e 1515 | tér=s
Frian £t R A | LEn=2E
Fhlll =41 1'4-;:_ 1o '%
020 WEARH Tan=w |
E50 ArEInk 251I=%

o]
L

[hie IERE i

SAR MEASURERENT RESULT WITILIEAD LIQUID

1528 and CLEIALC &220% ssandards state that the svstem validation maasuegments

shonld prodduce fhe SAR valies shown helew [fer phantom thickness of 2 mm), within the

uncertainey for the gvstem validabon

brackel. the measured SAR i given with the used input peawer,

[ Siflwans
| Planlois
1"rabye

el

Adl SR voloes o oimnalied o | W forwmd power. it

i Walies: e’

1410 simas 1 42

| Dlstans bevwasadipole ceater aid Tiguid
| At stai seuion

100 mm

de=Errvdy=Hmm

de=Errrdy=Hnd =5 -nw

1 Sean Resolution
ST

Frz

LR IR FS

TngLL paer

2k il

Liguid Tenpermize

Pl

Lah Tamperaru-e

2

| b Furn

15 %

# S &

F"r':;'::“"‘ 1 2 5AR (Ve o) [ 10E SR DV W)
required ] rmeasrad ! required messured
360 A6 Tl |
_"5:'. 458 I S.le
T 845 244
RI5 age | 577
;i EINE pHR I 4.9‘5
1450 20 1E
il 15CC =5 : 102
1690 3.2 18.4
1750 Sbd 14.1
1BG0 3 an
men EL R LAY L53 P BLED TLIE)
1550 LA Y 0.9
2000 a 2
2100 a3 -..':-‘:'_ =
2300 ag.) 213 |
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Rl AR 2400 ASATL

-

B
730 BODY LI MEASUREMENT

Fre:;l'r_l""-' Relatiee parmalttivity (r,7] Conductivity () Sim
reguired . measured required measuracd
K11 LY 5 5 D2
[ a0 45 % e
_.m-_ 500 1 % T
_'.'Hi EAR LR 090 35 0
B35 HAELE 007 46 5
QM CUE T _JIJcI'. 15
415 ESA45H | 16 45 %
1450 Wik 13115 ™
L&LG GARAED, 1 4045 %
[BHY 53125 152153 ]
(RN LEEEES 3 g5 PASE
N S13zh
210 SR2=5%
450 BT =k,
il 5L5=5%% I TR
3001 SAO=EE iTesm
N ad1es% |
[ &10E0% RS T
i LHELD% RA2EI0 %
| ETE i S S5 LN
Fitgu S
ol I

L

B4 FAMERIITOS Wil 2 R 3G

CCIC-SET/T-1 (00)

Page 103 of 122




Report No. SET2015-14879

SAR RCFERENCE BIPOLE CALIBRAT N HEPIHE s ACR 15014 RA T

SATIMIO

T
Z0b 10w

S500 FEFS L
.i

SN0 LEETR S R

LT HLE

| 4R3I B 120

T4 SAR MEASURCMUMT RESULT WITIT BOCKY LIGILILY

Fnltware OPERSAR Y

i M P00k BAMT!

ook S OIET] RINGTAE

Liuad L34

Diistance beswesn diznele ot acd iaquid
a0 resa rjon

S Sean Rl':il?ll"il:'rl
= 100 llln'l.::|
ligt pivever 20 i i
id Temaerlare TR
i I —
[ o
FrarJnl - =2
:-'u-rﬂ 1 SR (W g ) 10 g SAR QW Rz
MiRatuTed impasured
190 ANEL |4 08! | 112

Puger (1)

P IT, CFLNE I R
T, SRR RN .

L A

CCIC-SET/T-1 (00)

Page 104 of 122




Report No. SET2015-14879

SAR REFFRENCE THPOEE CALIRRATION BE MORE Hel ACELIRLLIREATLL S

SATIMOD

5 LIST OF CQUIMMENT
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reguirad required.
Notwork Analyzur | 1007 SOTNAM SNAD0132 2013 22016
Calipers Camsa CALIPER-1 123 TEIE
Referznoe Probe Salirnn FPG12Z 5N 1811 203 102014
uti matar Feithley 2000 1188656 TN 1212006
Signal Generasar Agilent EA43EL MY ANLTSE 12372013 1212018
_— T Characlenzed orior to Characterized prior Lo
AHRSHREE i ARLRAR st Nocalreclored. fesl Mo cal fegind
Powar eter HP E44184 LIS3aia 408 1202013 | 1202016
P Sengni HE-ECP-E288 LSET151460 1202013 122016
s Crara::eri:zed priar ko Cnaracterléed-ﬁ'rﬂ:um
£ :' & .
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SID2450 Dipole Calibration Ceriticate
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Wl SATIMO
i ﬁjﬁ\: fiL Thee reiorawan e ‘ALon CorEy

* . SAR Reference Dipole Calibration Report

B L]
e e
g e
|‘.'.:g;. 3 I
g : ;n-:' i

Ref: ACR.240.6.14.5AT1ULA

i R TESTING (SHENZHEN) CO., LTD
;:-!‘ ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
Fa® TOWN
e H SHENZHEN, P.R. CHINA (POST CODE:518055)
§ SATIMO COMOSAR REFERENCE DIPOLE
B FREQUENCY: 2450 MIZ
i, ] SERIAL NO.: SN 09/13 DIP2G45(0-220

: Ef' [ Calibrated a1 SATIMO US

2105 Barreil Park Dr. - Kennesaw, (A 30144

ACH ;u! 'ED.

f A
-7,?_, Ui docoment presenis Geonethod and resalls Trore an aceredited SAR referance dipsele calibrtion
B | performed in SATIMO USA using the COMOSAR tesr beneh, All calibration resules are traccable

e L maticanal redrediay nstinabions
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SAN HEFERENCE UIPOLE CALIBRATION REPORT T ACB 2HE H SATLLA

SATINIO

1 INTRODUCTION

This document containg a sumimary of the requirements set forth by the IEEE 1328, OE 1 65 Bulletin
Coand CEELEC 6220% standards for referenee dipoles used [or SAR messurement system validatdons
and the messurements that were performed oowenly thal the product comphes with the Jore

e liomed stawdards.,

2 DEVICE LNDER TEST
Device Under Tost
Dievice Tvpe COMOSAR 2450 M1 RTFTRENCE DIPOLE
Manutaciurer ! Satimo
Midel FRID2450
Serinl Mumber | 82 019713 DIP2GEA0-220
Product Condition (new / used) | 15

Acyearly calibration interval i recommencdad

3 PRODUCT DESCRIFTION

ER GENLCRAL INFORMATICN

Satimo’s COMOSAR Validation Dipoles are built in accerdaince to the IEEE 1528, QFT 65 Bulletin
Coand CEVIREC 62209 standards, The procduet 13 desipgned for ese with the COMOSAR test bench

only,

o | OEE O iy B R SR
Higure 1 Satdsee COAOSAR Vealidotion Dipole

Plrga: 4441

s o wmeind whol non e repvonkecen] eaovnt g S e in L i B ernien et o YT
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4 MEASUREMENT METHOD

The 1FEE 1328 OET 603 Bulletin O and CEFTREC 627209 siandands provide requirements ot
reference dipoles vsed for gystem vabidation mewscrements. The fllowing measursmenls were
performed to venfy that The product complies with the fore mentioned standands,

4.1 RETURN 1SS REQUIREMEN TS

The dipole used for SAWR svstem validation measurements and checks must have a return loss of <20
dld or better. The retuen (oss measurcment shall be performed againat o Baguid Alled flar phantom,
with the phantom constuctad g culined in the fore mentivned seandunds,

42 MECHANICAL REQUIREMENTS

The IEEE 8wl 1528 wod CLEFIEC 62200 standards specify the mechanical components and
dimensions ol the validation dipoles, with the dimensions frequency and phantom sacll thickiess
dependent. The COMUSAR test heneh employs o 2 mm phantom shell thickness therefore the
dipalzs sold for use with the COMOSAR 1t hench comply with the requirements sl forth fora 2

mm phantom shell thickness,

s MEASUREMENT UNCERTAINTY

Al unecrtaintics listed below represent an expanded umeeraingy expressed at approximately the 95%
comfidenee level nsing a average fewor ol k2, traceable w the Intzrnationally. Aceepted Guides 1w
Wensuremenl Uneeiainty,

51 RETLRN LCksS

The folleswing wncertainties apply 1o the return loss measurement:

Frequency hand Expanded Uneertainty on Return Loss

SO0-6O00MT L 01 dp

52 DIMEKSION MEASUREMERNT

Tl folluneeinge wocertaintis appely o Qe dimaesion o enenis.

Length (mm) Expanded Uncertaine on Length

i 5300 £.035 mm

53 NALIDATION MEASURENENT

The muidelines outlined in the [ERE 1528, OFT 65 Bullein C, CENELEC ENAD361 and CEFTEC
G209 standards woere [ollowed o penerate the messursment  uncertainty  lor validation

mehsnreEmenls.,
| Scan Volume Expanded Uncertainty
| Ia 03
10g 0.1 %
HMiage: &M

s aacmron SR dvd e reraaliced crtent o0 o s e wethaur B hen apevand o5 T
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6 CALIBRATION MEASUREMENT RESULTS
.1 RETHEN [LOSS AN IMVMPTDANCE TN EITAD TICIT
Frovuency. Frie |
O350 M M0 M M Ml S00 SR E'Zv‘ilﬁl
i
|
-5 i
I
. |
4 1
!
T T T
Frii |!fﬂf."\_'_[_1'lrll-lar:]! I RI:tIII‘!'I. !_.-rr_:'i:'{ 1_|iFI-_}_ ngplirumrnt {dE} Impedance
I 2450 2750 -2 A1.70+35 0
62 RETURKN LOSS AND IMPEDARCE I BODY LIQLIT
Frerumnoy, MiHr |
E-"EE.'. e R ] ] )-1_I-’. MED RN DD ) JEG |
|
|
= !
Frequency (MHz) Rerorn Loss (dB) Reqguirement (dIT) ' NMmpedance
2450 -27.56 -2 543040950
6.2 MECIHTANICATL DIMENSIONS
Fraquency hHz Lmm b mrm  miti i
required measured requined maasured reqirad masurad
it 420221 . 250021 W . A5 11 %
450 190.2 =1 . 1667 =1-%. | EA5 11K
TE0 176.2=1%. 1000 =1 % A% 113
"G 161221 . AL % AhRAT M.
'U-"-.;_.r"' (]
."l:u:r.'-_x'l"\--.u' sheeid ngy 3-.: ok '.'-'.'._¢ FERstil) .-.',.‘é.'."_-.-"u. [ -lu'.'.':'.-.'.'.' e g apeeeear of ST
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SATINMIO SAR REFFRENCE DIPOE CALIBRATION REMOIRT Fall U3 740014 5ATL 4
anm 1a8 0l %, B3z1%. 36+ %
1450 B11=1%. 51.7+1% L6 % [
;SI:I: Bh 1%, 5000+ %, ER-ES RS
131 SRl =1 % I . Ah ) B %, A0 ]
1750 S [ armer, 1611 % T
w T 41751 %, 1611 %
JEKE - | BHE AT ', EL B N ENR N S
T4 LA 1 [ sesers, 611 % | A
00 4.5 <1 %, 3751y 364K |
A BT 3755 IR |
1 | 3w Wwis | )
51,551, PASE LA L%, Fis5 Wwn | Fass
2&,-|_|;,'“ [ 4851 %, FUH £ %, ERTE N Y .
411w, | 20ii I611%
¢ 17041 %, 2601 %, 311 %
'5_-'1-@" 4, e, oS r] %, ENTREE S

T ¥ALIDATION MEASUREMENT

The ITET Sl 1528, ORT 65 Bolletin C and CEFIEC 62209 standands stale thal the svstem
validation measurements must be pertormed using o reference dipole meeting the fore mentioned
seturn loss and mechanical dimension requirements, The validation measuremant must be parformed
apainst a liquid filled flar phantom, with the phantom constructed 8z cutlined n the fore mentioned
stancdands. Por the standards, the dipole shall be positiened beline the botiam of the phaniom, with
the dipole length centered and parallel o the longest dimension of the {lat phantom, wdth Ge op
surlace ol the dipole at the described distance Som the bottam surface of the phantom.

.1 HEAD LHOUI MEASUREAMEBN

Fm:_:':fznw Ralativa permittivity {5} Conductivity (o) 5/m
reguired mieasuresd required measured
AL a5 Ha SLEREE
CEH 43,5 5 D7 PR
50 1515% 080 15 %
{15 1] EARELE BLIRES
0L ALS 5% WY K
1A\l ALLL +5 % 1.20 H5%
'I':;.;Il A0.4 44 % 123154
160 40z 15 % 13T 15%
1750 40,115 % LATI6H
JRC ] 40,015 % LAD 5%
1500 40015 % L4015 %
1850 40015 % LADIE %
2000 A0 15 % LAD 5%
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Hel” ACIR 340 E H4 58T A

2103 LS ] 14325

PR 25 z0% THI+5%

2akil AL PaSS Tad45% sy

26l AEOEE LOb 5%

FEL AR hohY FaDAEW

A4l ‘..'-=I_-.-;.':!'.._ ] 2AT 409 |

4

72 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The TEEE Sud. 1528 and CELTEC 62209 standards state that the system o validalion measurcments
should produce the SAR values shown beliw (Tor phantm thickness of 2 mm). wathin the
uncerlainly . for the system validatioe. Al SAR values are nommalized 1o 1 W lorward power. Tn
hracker the measured SAR 15 given with the used mput power.

sl wiare
Plantom
Prabe
L iguid

[Histane: batween dipole center and liquid

Aren sean resplution
Fown Sean Regolurion
Frinpamites

T [rr

CTENSAR VA
N2 SANT
MR | ERGL2Y

10.03 amm
du=Eimm:sdv=Rinm

| 2450 M
| 20 <Bm

Tead Biguid Values: s’

du=Eimm:dv=Emdz=5mm

WA sigrra s 17T

Liguid Terperaturs | 2T
Lal: Temperatie 2 B
Lab Humidizy 13 54
m:‘ﬂ":f:""' 1 5 SAR [W/ kg 100 & SAR [ kg W]
reguired - measured reduired measered
a0 2.85 1494
450 458 105
ral fnah [ oty
B3k 4400 : I 2.2 I
a0 s | | e
1450 19 : I 14
1500 s 158
160 3 18:4
1750 36.4 123
1800 8.4 201
1200 nT 20,5 -
1950 A0.5 208
2000 411 i 8
2100 436 228
2300 467 23]
Pt BN
R TR R TS T T B e e o it R et nrear i A T
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SATINMIO
2450 524 £3.60(5.351 = 23771238
2500 55.3 M5
3000 B35 =T
3500 £7.1 ' T =

| a4 .
e ! .\""" | B
' U
T i T Vi u i =R I:.wl. 1 e o
73 BODY LIOUIL MEASUREMENT
Frer'::,:':_leznw Relativa permittnvity {g'b Conductivity (o) 5/m
reguired mieasired required mMmred_
130 ElOt5 % QA0 15 %
HH) BEZ 15K LA 15 W ~ |
450 LRTIEE .04 15%
750 LR T8 [T R L
K35 LG 5% A7 15% |
) 55.015% LOS A5 %
LA SR015% 106 15 %
L5t LN ELLH L3025 %
1614 SIE45% Lapssx
1800 53345% L3245%
ELLT 53045 1L5245% |
2K 53345% L5245% |
_j [ €K} 53245% 162 15%
2450 P RS PAss | La5e5% PAGS
26 SELEEE% 21615%
R S2O45% 27145%
J5060 513 35% 3L 5%
KN 450 =10% 530:10% |
5300 4E3 =10 % SA2=10%
S BI=l0% | s53s10%
Porgre: 1
P vt nd sl nne e repeenieond dadepn Ffc)

N g e dhe el et of SAVT
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Bl ACR.Z40E14.5ATL A

SATINMIO
2300 436 10K | sesel0x
S0 135 £10% | s77s0%
SR LERES Ik | Bmsiox
T4 SARMEASUREMENT BESULT WITH BODY LICTTD
E.,._,-- OMENSAR Vi
| Phirtom 200 SAMTI
| et . -
| Prodbe SRR EPGE22
i Body Liquid Values: eps’ . 55.0 sigma @ 193
e hetween dipole certer and liguid 13,0 mim
Areis o rasnlilion dx=S8mmsdy=8mm
Lo Huan Resslutinn du=8mmsdy=8nidz=%imm
Fresqusniy 2450 MHz
| mpul power 20 dHm
_Liy __|: wrnperslire 2
il:- Tempeniure 21
Lab ety 45 %
F"ﬂ,‘jj““‘ 1 SAR (W7 kg /W 10 g SAR (Wl W)
measured measured
2450 52,65 (%27} 2473 (2.37|
Vrlem b e | | 5
; T
EES |
EH ".\ i—l— L.
i Frrma T |t
G il 7 ORI [ '
et i |
I N
I; 1
==
e I | | T i
I T 1T R I R L T o T
2rml
Pagpar OET
T alapen sl e e :'-.'n:-"-l:n'kl'-.:ll. e m e ey, AL i 'l-"'-:“"'-'ﬁ"."""l‘:-:n' A TG
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8

LIST OF EQUIPMENT

Equipment Summary Shest

Pad: ACRZ400 TESATILA

" Favipment il 7 Cirrerit | | Next €alibration

" Deseription © Calilication e | 5 Diate 0§

S4M Phantom Smimo SN-20003-SAMT E}':j?;” Mo g2l Eﬁ;ﬁ” Mool

COMOSAR TestBench  Versiond M ;‘;:'Lgfpﬁd' N E:!jﬁd it
Network Analyzel 1ot SEPEE 0132 0202013 022018
Calipars Carrera CALIPER-DY 1242013 1202018
Refe-erce Probe Safimo EPG122 SN 18111 | 102013 1042014
Mult meter Keithley 2000 r—— 122013 122018
Signal Ganerator Agitart E4438C MY490705481 12-‘;’]1 3 1252016

e || swows_ Szt oo
Power Metar HP E44184 US38261408 ‘ 1202013 12/2018
Power Sensar | HP ECF-E26R US37161460 1212013 122016

Directional Coupiar | Narda 421620 01386 i;?mp'jfﬂ_jf‘feﬁz?;;“ ﬂfmﬁ E"c‘;fi:ﬁ‘r;;“
Lmﬁﬁtgﬁlnﬁ Control Gompany 16610 82012 82015

Fage: |1

g A adal e b pompaced, anersd o i A T o weis e wrin sy oS T
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<Justification of the extended calibration>

Referring to KDB 450824, 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 835MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -23.17 - 57.40 -
2015.08.26 -22.96 4.95 57.88 0.48

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

<Dipole Verification Data>

Head 835MHz

Tred dB Mg 1008/ Ref 0 dB

Cal

a1 |
— 10

Chl  Start Ta5hMHz

Fwr DdBm

Stop B35 MHz

&
Trc1 smith Ref1lU  Cal 1
511 & sk e
o dos
<15 et
- ¥ ] i
SN e
4 AR N
/ / p:s X
/ ! P Y
II,J / M
| | Ir" g
| ] (1] |os " z
| | | !
| \ | |
l‘. \\ \ b P e
V% el
\\ s '\{,’J \(’\
‘.'\, \\ r / \\\.
LY \\/' S
\ I 2 \\ i =5
\\‘d.i \'\\\\ {i_ i
k.‘“‘x ! -
H""‘--___ -1 e
Ch1  Stat 73SMHz Pwr 0 dBm Stop 835 MHz

CCIC-SET/T-I (00)

Page 117 of 122




)

ClC
v Report No. SET2015-14879
Body 835MHz
Date of
Return Loss (dB) Delta (%) Impedance | Delta(ohm)
Measurement
2014.08.28 -24.50 - 55.00 -
2015.08.26 -24.60 -2.28 55.06 0.06

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

<Dipole Verification Data>

Body 835MHz
Trct dEMag 10dES Ref0dB  Cal | Tre Smith Reffl  Cal 1
: ) ' e i e
s o
e g
- g // !
F Ny e
+ ;<
;S '\'\x;/ e
1 (,." r'/ b \x\\ i & "
S S W
L III { e
o | a2 |I s ['l
i K | | '
LA \ e
b \ 3
i 4 / \\
N SROXK
\ & e ,/
Wi e
o5 ‘H\_\___ !
Tt Ir =
W _
©h1  Start 735 MHz Fwr 0 dBm Stop 935 MHE
1172603, 5:30 AN
Chl  Start 735 MHz P 0 dBm Stop 933 MHzZ
112003, 5:28 AW
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<Dipole Verification Data>

Head 1900MHz

Head 1900MHz
Date of
Return Loss (dB) Delta (%) Impedance | Delta(ohm)
Measurement
2014.08.28 -23.44 - 55.40 -
2015.08.26 -23.79 -1.74 55.33 -0.07
The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

Trc

i b

Emith Ref1U  Cal
Pro st 1

Trel dE Mag 10dE[ RefQdE Cal

81

— 10

Stop 2 GHz

Pt [dBm

Chi  Stat 18GHz

Fwir 0B

Srart 1.8 GHz

Stop 2 GHzZ
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Body 1900MHz
Date of
Return Loss (dB) Delta (%) Impedance | Delta(ohm)
Measurement
2014.08.28 -27.36 - 51.70 -
2015.08.26 -26.94 10.15 51.18 -0.52

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

<Dipole Verification Data>

Body 1900MHz

Tred

B Mg 10081 ReI0 A2 Cal |
&1 I

— 10

Chl  Star 18 GHz
142003, 1:53 AM

Pwr 0dEm Stop 2 GHz

Trel
311

amith Ref1l  Cal

- .-,a\/a)
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Head 2450MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -27.50 - 51.70 -
2015.08.26 -27.09 9.90 50.99 -0.71

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

<Dipole Verification Data>

Head 2450MHz

B>
e Trct Smith Ref1U  Cal 1
Tret dE Mag 10dB/ RefOdE  Cal : = ——
. = 1
a1 T A
05 - \
— 10 2 \, ~ .'l
bt a
- / S
/ .
II{J J ik .. o
i e
10 { i / ;_r\_\“_
,l 0 ,| 0 J| 0 [1
= [ T 1
| ' U
\ \ \-. —
\ \ o
\‘. "\\ \_‘,-’. .\"y;
\\ e
N, ! =~
: S
L / L
0% f
S -~
~ |
Chl San 25GHz Pwr 0 dBm = TGH

70

Chl  Start 2.25GHe
112003, 102 AW

P 0 dBEm

Stop 255 GHz
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Body 2450MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -27.56 - 54.30 -
2015.08.26 -27.30 6.17 55.11 0.81

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

calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 2450MHz
Tiei [ dBMag 1098/ Rel0 4B Cal 1| Tl . s R O *
S11 s511
— 10
— o
10
=20
-30
-40
— -50
— 50
Chl  Stat 235 GHz Fur [ dBm Stop 255 GHz Chi Start 235 GHz Por 0 dBm Stop 255 GHz
14200%, 1:02 AWM 1172003, 1:03 A
End of the Report
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