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WCDMA1900, BACK, Middle

Type: Phone measurement (Very fast, 11 points in the volume)

Date of measurement; 28/11/2014
Measurement duration: 7 minutes 37 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan surf_sam_plan.txt
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Back
Band Band2_WCDMA1900
Channels 9400
Signal WCDMA (Duty cycle: 1:1)

B. SAR Measurement Results

Frequency (MHz) 1880.0
Relative permittivity (real part) 53.28
Relative permittivity (imaginary 12.99
Conductivity (S/m) 1.53
Variation (%) -0.650000
ConvF: 5.65
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Wi-Fi 802.11b ,Right Cheek, High

Type: Phone measurement (Very fast, 11 points in the volume)
Date of measurement: 27/11/2014

Measurement duration: 7 minutes 21 seconds

Mobile Phone IMEI humber: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Right head
Device Position Cheek
Band IEEE 802.11b ISM
Channels 1
Signal DSSS (Crest factor: 1:1)

B. SAR Measurement Results

Frequency (MHz) 2462
Relative permittivity (real part) 38.99
Relative permittivity (imaginary part) 13.19
Conductivity (S/m) 1.81
Variation (%6) 1.350000
ConvF: 481
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Z axis scan
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Wi-Fi 802.11b , Back, Middle

Date of measurement; 28/11/2014
Measurement duration: 7 minutes 11 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Type: Phone measurement (Very fast, 11 points in the volume)

Area Scan dx=8mm dy=8mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom

Validation plane

Device Position

Back
Band IEEE 802.11b ISM
Channels 11
Signal

DSSS (Crest factor: 1:1)

B. SAR Measurement Results

Frequency (MHz) 2462
Relative permittivity (real part) 52.65
Relative permittivity (imaginary part) 13.02
Conductivity (S/m) 1.96
Variation (%0) 3.010000
ConvF: 491
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ANNEX E
of
CCIC-SET

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2014-13183

WCDMA digital mobile phone

Type Name: W861

Hardware Version: UALDO07 VER.A

Software Version: HW-W861-H01-S004-VE

Calibration Certificate of Probe and Dipoles

This Annex consists of 45 pages

Date of Report: 2014-12-03
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Probe Calibration Ceriticate

SATIMO

The microwave vesion company

COMOSAR E-Field Probe Calibration Report

Ref: ACR.96.2.14.SATU.A

CCIC SOUTHERN ELECTRONIC PRODUCT
TESTING (SHENZHEN) Co., Ltd
ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN, SHENZHEN, P.R. CHINA (POST CODE:518055)
SATIMO COMOSAR DOSIMETRIC E-FIELD PROBE

SERIAL NO.: SN 09/13 EP169

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

ACCREDITED

04/05/14

Swummary:

‘This document presents the method and results from an accredited COMOSAR Dosimetric E-Field
Probe calibration performed in SATIMO USA using the CALISAR / CALIBAIR test bench, for use
with a SATIMO COMOSAR system only All calibration results are traceable to national
metrology mstitutions
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR962,14 SATU.A
SATIMOD
Name Function Date Signature
Prepared by : Jéréme LUC Product Manager 04/05/2014 e
&
Checked by : Jéréme LUC Product Manager 04/05/2014 (’,};f‘
Approved by Kim RUTKOWSKI Quality Manager 04/08/2014 | | Acrhsuii

Issue

Customer Name
CCIC Southern
Electronic Product
l'esting (Shenzhen)
Co., Ltd

Distribution :

Date Modifications

04/08/2014 Initial release
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR962.14 SATUA
SATIMOD
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COMOSARE-FIELD PROBE CALIBRATION REPORT

Ref: ACR96 2 14 SATU A

SATIMD
| DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer Satimo
Model SSES
Serial Number SN 09/13 EP169
Product Condition (new / used) new
Frequency Range of Probe 0.7 GHz-3GHz

Resistance of Three Dipoles at Connector

Dipole 1: R1=0.223 MQ
Dipole 2: R2=0.233 MQ
Dipole 3: R3=0.222 MQ

A yearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

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

and CEI/TIEC 62209 standards.

Figure 1 —Satimo 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 extremity | 2.7 mm

3 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEI/IEC 62209 standards provide
recommended practices for the probe calibrations, including the performance characteristics 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 0.01 W/kg to 100W/kg.

Page: 4/10
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR962.14 SATU A
SATIMO

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

3.3 LOWERDETECTION LIMIT

The lower detection limit was assessed using the same measurement set up as used for the linearity
measurement. The required lower detection limit is 10 mW/kg.

34 IS orY

The axial 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 isotropy is determined by inserting the probe in a thin plastic box filled
with tissue-equivalent liquid, with the plastic box illuminated with the fields from a half wave dipole.

The dipole is rotated about its axis (0°-1807) in 157 increments. At each step the probe is rotated

about its axis (0°-3607).

3.5 BOUNDARY EFFECT

The boundary effect is defined as the deviation 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
effect, the liquid filled flat phantom is exposed to fields from either a reference dipole or waveguide.
With the probe normal 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 IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEI/IEC
62209 standards were followed to generate the measurement uncertainty associated with an E-field
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, traceable to the Internationally Accepted Guides to Measurement Uncertainty.

Uncertainty analysis of the probe calibration in waveguide

. " . Uncertainty Probability s . Standard

ERROR SOURCES value %) | Distribution | Divisor “ | Uncertainty (%)
Incident or forward power 3.00% Redangular \/r3— | 1 1.733%
Reflected power 3.00% Rectangular \[5 | 1 1.733%
Liquid conductivity 5.00% Reaangular V’3 | 1 2.886%
Liquid permittivty 4.00% Rectangular \/5 | | 2310%
Field homogeneity 3.00% Rectangular V3 | 1 1.733%
Field probe positioning 5.00% Reaangular \ﬁ | | 2.886%
Field probe lineanity 3.00% Redangular \,/_— | 1 1.733%
Page: 5710
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COMOSARE-FIELD PROBE CALIBRATION REPORT

Ref: ACR96 2 14 SATU A

SATIMOD
Combined standard uncertainty 5.832%
Expanded unce rtainty 12,10
95 % confidence level k =2 Sl
5 CALIBRATION MEASUREMENT RESULTS
Calibration Parameters
Liquid Temperature 23°C
Lab Temperature 23°C
Lab Humidity 58 %
5.1 SENSITIVITY IN AIR
Nomx dipole | Nomy dipole | Normz dipole
I (VAVM) )| 2 (PVAVmM)Y) | 3 (pVAV/im))
7.23 6.10 5.74
DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) (mV) (mV)
3.2 93.1 90.2
Calibration curves ei=fiV) (=1,2,3) allow to obtain H-field value using the formula:
E=\E’+E; +E;
Calibration curves
892 =
B00- 2
: P /,,
600 / -
= A Dipole 1
g 400 — Dipole 2
i 5 s / Fipole 3
200- o
../'—’//::’
- .
0.0 01 0.2 03 0.4 05 06 07
Valtage V)
Page: 6/10
This documens shall not be reproduced, except in fill or 1n pars withour e weitren approval of SATIMO
The informagon consiined herein is £ be used only or the purpose for which i 15 submutted and 15 not
he released o whole or pant without wrasen approval of SATIMO,
CCIC-SET/T-I (00) Page 88 of 126




)

CIC
\-/ Report No. SET2014-13183
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SATIMO

5.2 LINEARITY

Linearity

1.00-
0.75-;
0.50-
0.25-

I )
0.25-
050-
0.75-

-1.00-
Lll 200 400 600 800 1000 1200 1 4'71

E-Field [V/m)

Linearity Error (dB)

Linearity:0+/-1.42% (+/-0.06dB)

5.3 SENSITIVITY IN LIQUID

Liguid Frequency Permittivity Epsilon (S'm) ConvE

(MHz +/-

1 00MHz)
HIL850 835 42.56 0.87 5.51
BL.8§50 835 55.26 0,97 5.68
HIL 900 900 41.79 097 5.20
BLIOX 900 5598 105 5.33
HL 1800 1750 40.17 1.39 4.80
BL 1800 1750 52.05 1.49 4.9
HIL 19040 1880 39.80 145 549
BL 1900 1880 52.55 1.52 5.65
HL2000 1950 3893 1.42 4.80
BL2000 1950 53.12 1.50 5.02
HI 2450 2450 38.64 1.83 4.81
BL2450 2450 52.02 1.95 491

LOWER DETECTION LIMIT: 9mW/kg
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR96.2.14 SATU A

SATIMOD

5.4 ISOTROPY

HI.900 MHz
- Axial isotropy: 0.04 dB
- Hemispherical isotropy: 0.04dB
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Ref: ACR96 2 14 SATU A

COMOSARE-FIELD PROBE CALIBRATION REPORT

SATIMOD

HL2450 M Hz
0.07 dB

- Axial isotropy:
- Hemispherical isotropy: 0.08 dB
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COMOSARE-FIELD PROBE CALIBRATION REPORT

SATIMOD

Ref: ACR96 2 14 SATU A

6

LIST OF EQUIPMENT

Equipment Summary Sheet
Equipment Manufacturer/ . Current Next Calibration
Description Model MemNiewion iYe: Calibration Date Date
. \Validated. No cal Malidated. No cal
Flat Phantom Satimo SN-20/09-SAM71 required. equired.
’ \alidated. No cal \Malidated. No cal
COMOSAR Test Bench Version 3 NA required. equired,
Network Analyzer | Rhode & Schwarz SN100132 022013 022016
A Characterized prior to |Characterized prior to
Reference Probe Satimo EP 94 SN 37/08 test. No cal required Jtest.  No cal required
Multimeter Keithley 2000 1188656 11/2013 11/2016
Signal Generator Agilent E4438C MY 48070581 12/2013 12/2016
; Characterized pnor to |Characterized pnor to
Amplifier Aethercomm SN 046 test. No cal required Jtest. No cal required
Power Meter HP E4418A US38261498 11/2013 11/2016
Power Sensor HP ECP-E26A UsS37181460 11/2013 11/2016
: ; Characterized prior to |Characterized prior to
Directional Coupler Narda 4216-20 01386 test. No cal required|test. No cal required
g . \alidated. No cal \alidated. No cal
Waveguide Mega Industries | 069Y7-158-13-712 required. equired.
: Jix A \Validated. No cal Malidated. No cal
Waveguide Transition | Mega Industries [ 069Y7-158-13-701 required, equired.
; 7oAy A \Validated. No cal \alidated, No cal
[Waveguide Temination| Mega Industries | 069Y7-158-13-701 required. equired,
Temperature / Humidty|  Control Company 11661-9 32014 312016
nsor
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SATIMO

The dcromy s shdan Samaaey

SAR Reference Dipole Calibration Report

Ref: ACR.240.1.14.SATU.A

TESTING (SHENZHEN) CO., LTD
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

W,
SN,

T P
Y 7y [(ACCREDITED

/'-(, ML Cabmwtry AT PLIN6D

08/28/14

Summary:

Ihis decument preserts the methad and results from an aceredited SAR reference dipole calibrasion
pecformed in SATIMO USA using the COMOSAR st bench.  All calibrution results are mraceable
1o mglivnal mehalogy institutions,
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SARREFERENCE DIPOLE CALIBRATION REPORT

SATIMO

Ret ACR 23 1ESATL &

mentioned standards.

Device Type

1 INTRODUCTION

2 DEVICE UNDER TEST

This documen: conrains a summary of the requirements set forsh by the JEEE 1528, OET 63 Bulletin
Cand CEFIEC 62209 standards for reference dipales usad for SAR mensurement system validations

and the measurements that were performed 0 verify that the produet complies with the fore

Manufacturer
Muodel
Serial Number

Device Under Test

COMOSAR 835 Mi1z REFERENCE DIPOLE. |
Salima

SID§33
SN 0913 DIPOG33-217

Produel Condition {new " used)

used

A vearly ealibration interval is recommended.

3 PRODUCT DESCRIPTION

KR GENERAL INFORMATION

only.

Figure 1

Satimo’s COMOSAR Validation Dipoles are built in accordance to the [EEE 1528, OET 65 Bulletin
C and CEETEC 62209 standards, The preduct is designed Tor use with the COMOSAR fest bench
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4 MFEASUREMENT METHOD

The IEEE 1528. OET 65 Bulletin € and CELTEC 62207 siandanls provide requirements for
reference dipoles used for system validaiion measurements.  The following measurements were
performed to verify that the product complies with the fore mentioned stancards.

4.1  RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have & return loss of <20
dB or setter. ‘The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom consweted us outlined in the fore mentioned stundurds.

4.2 MECHANICAL REQUIREMENTS

The TEEE Sid. 1528 and CEFIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles. with the dimensions frequency and phantom shell thickness
dependent. [he COMOSAR test bench employs & 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncermainrics listed below represent an expanded uncertainty expressed at approximately the 93%
confidence level using a coverage factor al'k 2, traceable to the Internatianally Accepted Guides 1o
Measurement Uncerlainty.
5.1 RETURN LOSS
The ollawing uncertaintizs apply to the return loss measurement:
Frequency band Expanded Uncertainty on Return Loss
AN-6HHIMH 2 n.1dB

52  DIMENSION MEASUREMENT

The following uncertainies apply (o the dimension measureinents.

Length (mm) Expanded Uncertainty on Length

3300 0.05 mm

33 VALIDATION MEASUREMEN I

The guidelines outlined in the [EEE 1528, OET 635 Bulletin €, CENFLEC ENSO3a1 and CELTEC
62209 standards were followed o generate  the measarement uncerlainly  Tor validation

measurcments, \
Scan Yolume Expanded Lucertaiﬁty R
le 20.3%
10y | 20.1%
Page: 3:11
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i CALIRRATION MEASUREMENT RESTILTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUIL

Fraquency. M2 |
i 7D -4 1 -re)) el b2 wiH W0 3

0
Fregyueney (MIlz) Return Loss (dB) Requirement (dB) Impedance
833 -23.17 20 57.4Q-02j0

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frequency, Mz
735 0 70 BU BA S 560 B0 S0 0 S35

1
|
i
{
{
1
i

-
.K,L 4
30~ —
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
835 -24.50 =20 350001 39)Q
6.3  MECITANICAL DIMENSIONS
Frequency k2 Lmm hmm dmm
required measured required measured required measwred
300 420021 % 250.0 22 %, 6.35=z1%.
ASC 230041 % 156.7 21 %, G.35 21 %.
750 176.041 % 6.35z1%.
835 | 161.041% PASS PAS5 1611 %. PASS
Page: 6/l
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am 149021 % 843 1% 1.0 11 %,

1450 an1-1% 537 =21%. 3.4611%.

7800 8061 % 500219 16 £1 %

1540 2015, 457=1% 16£1%.

1750 75221 %, 3.6 £1%.

1900 72021% 3.5 1 %.

400 660=1%. 36:1%.

T 1m0 663 1%, 35£1%.
2000 64521 % 375:1%. 3551 %.

2100 61021 %, 3719 T 3s:a%.

2300 S5521% 316=1%. 361%.

2450 51521 % 304=1%. 35L1%.

T 2600 | aBs21% ®Bzt%. 36£1%.
3000 41521 %, 250=1% 151 %.

3500 37021% 26.4=1% 35L1%.

B 3100 34.721%  264z1% 36£1%.

7 VALIDATION MEASUREMENT

The 1EEL Std. 1328, OET 65 Bulletin C and CELIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
return loss and mechanical dimension requirements, The validation measurement must be performed
against a hiquid Qlled Nal phantom, with the phantom constructed as outlined in the lore mentioned
standards.  Per the standands, the dipole shall be positioned below the bottom of the phantom. with
the dipele length centered and parallel o the lengest dimension of the flat phantom, with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUUREMENT
Ffes;:_e:(v Relative permittivity [v.") Conductivity (] $/m
required measured required measured
o d53:z5% 087:5%
450 435:5% 067 5%
750 419:=5% 0BI=5 % |
&35 415:=5% PA3S 092:=5% PASS
«0 415:15% 0.97 5%
1450 AT5:=5% 120=5%
1500 0aA=5% 123:25%
1640 ;:72 =5 % 131:=5%
1750 401=5% 137:=5%
1300 WE=5% 143:=5%
i 190 W0C=5% 1A0=5%
1950 4We=5% 140:=5%
2000 400=5% 140=5%

Page. 70T
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2100 39.815% 14945 %
2300 39515% 16745 %
2430 39.245% 18045 %
2600 39.015% 19645 ¥
3200 IBE5% 24045 %
3500 37H5% 29145 %
72 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1328 and CELIEC 62209 standards state that the system validation measurements
should produce the SAR valucs shown below (for phantom thickness of 2 mm), within the
uncertainty for the svstem validation. Al SAR values are normalized o | W forward power, In
hracket, the mensured SAR is given with the used input power.

[ Sofiwure

OPENSAR V4

| Phuntom B SN 2049 SAMT
Proze SNIRTT EPGI22
Ligpuid Hedd Liguid Valves: eps™ 1 42.3 sigma - (092

Distunce between dipole venter and liquid

15,10 mm

Aren sean resolution

dx=8mm/dy=8mm

Zocn Scan Resolation

dx-Smmvdy - 8midz~Smm

Pogeer S8

Freyuenvy 835 MHz
Inpul power 200 di3m
Liquid Temperature 217C
Lab Temperalure 212C
| Lab Humedity as %
e 1 g AR (Wileg/ W] 10 g SAR (W /e w)
required measured required measured
20 2.83 e
450 4.53 e
750 643 5.52
&35 PR L] 0,12 {D.53) 622 630263
wu 09 649
1450 29 16
1500 0.5 ‘6.8
1640 14,2 3.4 N
1750 5.4 93
1800 184 201
‘ 1800 9.7 205
1950 40.5 20,9
2000 411 211
2100 436 219
? 2300 3.7 233

Thes chemmen! 3Rl oy S reprasdines vrueey T o A et etRong e wesiee aepveova e SATIAO
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2450 524 24
2620 553 226
30ca bl - 8.7
5530 §7.1 25

& |
?' B \\
§ o ikl e

T3

BODY LIQUID MEASUREMENT

"":;i"‘" Relative permittivity [£) Canductivity o) 5/m
required measured requived measured

130 £1.9:5% 080£5%

300 t215% 0.9215%

430 56.785% DSE 5%

7i0 £5545% D36 5%

833 55.215% FASS 057£5% PASS
Lo 55.045% L615%

913 55.085% L06£5%

1430 £4,0£556 1304536

1610 E38455% TAD A

1800 53345 % 15245 %

1900 L3345 5, 124 f:'.iﬂ
2000 L3340% | 1%
2100 £3245% 162 5%
2430 E2745 5 TS ERH
2600 PR 31645%
3000 £20+5% 27343%
3300 £13+5 % 331 +5 %
2200 19.0410% 5 30410%
3300 A39410% 542 £10%
2400 3.7 +10% 553 +10%

Page: %17
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SS00)
S600)
SRiX)

74

485210 %

405210 %

TAUR 2400

143410 A

482:z10% |

SAR MEASUREMENT RESUL'T WIITH BODY LIQLID

[ Sofiwere

| Phanzom
Prooe

_Liquid )
Dismance between dipole centes anc iy il
Arca scan resolution
Zoon Scan Resolution

| SN _
Body Liguid Values: eps’ @ 54,1 sigma: 0.97

OPENSAR V4
SN Z0:09 SAMTI
81 EPGI22

13.0mm

dx=Rmmidy=8mm

dx=Rmmidy=8m/d>=3mm

_ Frequency 813 M1z
Input povver 20 dBm
_Liquid Temperature 21 °C

Lab Temperature

216

Lab Humidity

43 %,

o 18 54R [W/kg/W) 10 g SAR (W/kg/W]
VIH?
measured ! measured
835 10311103 8,74 {0.67)
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8§ LIST OF EQUIPMENT

Equipment Summary Sheet

" pCugrent. | Néxt Calibmution
: gaaiuﬁ(nl)nh wn whage W s
Validaled. No cal

Al p - Validated.  No cal
SAM Phantem Salirg SN-20/09-SAMT1 required heduired
] ; . Validated. Nocal Malidated No cal
COMOSAR Tas: Bench Version 3 NA required. bequired.
Network Analyzer 1002 8 SUWAZ - gr400137 02/2013 02i2016
Calipers Carrera CALIPER-O1 1212013 122018
Reference Prcbe Satime EPG122 SN 1811 1012013 10/2014
Multimeter Keithley 2000 11288656 1212013 12/2016
Signal Generater Agilent E44358C MY4507058° 1212013 122016
Characterized prior to|Characterized price to
Ampiifier Agthercomm SN <46 test. No cal required. @?I:,.N?Ei'@_“[?g
Fawer Metar HP E44184 US38261498 1202013 12/2016
Pawer Sansar HP ECP-E26A US37181450 1212013 1202016
E v v o - Characterizec prior to|Cnaracterized prior ta
Directional Coupler | Narda 42162 01598 test. No cal required. test. No cal requirec.
Temoerature anc : - i ,
Humidity Sensor Cortrgl Company 11-661-8 &2012 12015
Poge LA

S gdoesmond skl non g repvonia e m S8 o i g, wiilion e eniidn agpeonad of YT
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SAR Reference Dipole Calibration Report

ef : ACR.240.4. 14.SATU.A

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.: $N 09/13 DIP1G900-218

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

SN 7,
i:‘l\\l/'ﬁf 3
Z{//’._“\}

%ol %

!

y Y

)

>
>

ACCREDITED)
Sl b R T R

08/28/14

Stnmary;

This documer! preseats the mzthod and results from an zecredited SAR eeference dipole calibearon
pertormed in SATIMO USA using the COMOSAR test bench. Al calibration resuits are traccable
1o pationi | melrology mstitaions
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Issue

A

(ustomer Name
CCIC SOUTHERN
FLECTRONIC
PRODUCT
TESTING
(SHENZHEN) Co..
I.1d

Distribudion .

Daie Mudifications

8292014 Initial release
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| INTRODUCTION

This dovument contuins a summary ol the requirements set forth hy the TEEE 1528, OET 65 Bulletin
(T and CEFIEC 62209 saandards tor reference dipoles used for SAR measurement system validations
and the measurements that were performed to wverify that the product complies with the fore

mantioned standards.

2 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR 1900 MHz REFERENCE DIPOLE
Manufacturar Satimo

Madel | SIDE9nn

Serial Numbr [ SN09/13 DIP1G900-218

Product Condition (new ¢/ used) Used T

A yearly calibration interval is recommended.

3 PRODLCT DESCRIPTION

il GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are buill in uecorlance (o the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards. The produet is designed for use with the COMOSAR test bench
only,

N m B WS . P i
H2E-EEREE B G

Figure 1 — Saitmo COMOSAR Validation Dipoie

HPage: 411
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4 MEASLREMENT METHOD
The IEEE 1528, OLT 65 Buleun € und CEVIEC 62200 sturdards provide requirements tor
reference dipeles used for system validation measurements, The Oollowing messurements were
pertonmed ta verify that the product complies with the fore menrioned standards.

4.l RETURN LOSS REQUIRCMENTS

The dipole used for SAR svstem validatior: measurements and checks must have o return loss of -20
dB ar hetrer, The retum loss mcasurement sha'l be performed against a liquid filled Jat plantom,
with the phantom constucted as vutlined in the fors mentioned stardards.

4.2 MECHANICAL REQUIREMENTS

The IEEE Sud, 1328 and CELIEC 62209 standards specily the mechanical components and
dimensions of the velidation dipoles, with the dimensions frequency and phantom shell thickness
dependert. The COMOSAR test bench empleys a 2 mm phuntom shell thickness therefore the
dipeles sord for use with tie COMOSAR tesr heneh comply with the requiraments set forth for a 2

tmun phantom shell Cickness.

S MEASUREMENT LNCERTAINTY

All uncertaintics listed below represent an expandzd uncemainty expressed at approxiniately the 95%
conlidence level using a covernge factor of k2. traceable w the [nternationally Accepted Guides to
Measuremant Uncertainry.

5.1 RETURN LOSS

The following uncerluinties apply te the return loss megsurement:

Frequency band Expunded Uncertainty on Return Loss

400-6000ME y 0.0 dig

32 DIMENSION MEASUREMENT

‘The following uncertuinties apply to the dimension measurements:

I Length (mm) Expanded Uncertainty on Length
| 3300 .05 mm

531 VALIDATION MEASUREMENT
The guidelines outlined in the IECE 1528, OLT 63 Bulletin C, CENELEC EN3C361 and CELIRC

62209 stendards were  followec o gencrate the measurement uvncerlainty  for  validation
tmeasurenments,

Scan Yolume Expanded Uncertainty
g a3
10g 261 %

CCIC-SET/T-I (00)
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN [ICAD LIQUID

e N

2000 {

Froquancy M2
1880 0 1520

&0 R0 1840 el IO 1960 1500

G
1 |
0 '
-3 — __1
| Fregquency (Mlz) Return Loss {(dB) Requirement (dB) | Impedance
1900 -23.44 20 | 5540 s2j0
.2 RETURN T OSS AND IMPEDANCE IN BODY LIQUID

A AT 411

Frequaney, M2
1500 1™M0 e 180 WD 1
A A

2

102 1540

el 1920 2000
\ . :

.d5

Frequency (MIlz) Return Loss {dB)’“r ) Requirement (dB) Impedance
1904 -27.36 =20 SIT0 440

3 MECHANICAL DIMENSIONS

Frequency Mi: Lmm hmm dmm
required measared required Measurad required measured
300 RVIURES B 250041 % §.35 11 %,
451 %00:1% ST OrES B EECRIES
W 16021 %, 0= % Goh11 %
335 | 1bluzls EEA R B 15:=1%.
Foge: &4

oW 2,
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Ret: A0 L0 A

00 1493 1 %,
1450 24141 5%,

R

B33 4L %,

S50.011%.

Pass

FALE

1LLe 1541 %.
0% 45721 %
75.2.1%. Q22215
72.0=1% 1.7=1%
=) FRO=1%. 05 =13,
2950 LLszls 15521%
=" 200U A 5= TR,
£100 6LILL % 33711 %
2300 55511 % 6%
2450 | 51541 % NI E 3 4
2600 20512 % HBLL %
E{W K] | 0+ K
El] AL1%
770 Wa=1%

P

VALIDATION MEASUREMENT

e ILLL Std, 1528, OF1 63 Bulletin C and CEFIEC 62200 standunds state that the system
validation measurements must be performed using a reference dipole meeting the fore menticned
rerurn loss and mechanica’ dimension requirernents, The va idation measurement must be performed
against & liquid filled flat phantom, with the phantem constructed as cutlined in the fore mentioned
standards.  Per the standacds, the dipoale shall be positivned below the bottom of the phantum, with
the dipole lenath centered and parallel o the Jongest dimension of the Tat phantom, with the top
surfaca of the dipels at the describad distance from the bottom surface of the phantem.

HEAD TIQUIND MEASUREMENT

"T:sz Relative permittivity (5,) Conductivity (a} S/m
- requirad measured recuired meagJred
30 11 45345 % DBT45% g
450 23L10% '“'(”” 1E%
Ml A1545% RSt %
05 41515 % JU0£ X
I 0 Q55 % uer=s % i
1450 Ws=% 170-5%
i 15200 04 =55 123255%
<540 anz-sn 13145% =3
e 1751 0110 % 1‘5;' 15 %
1300 0315% A0S
1900 -UJE 15% PASS 1A015 % FAss
1940 045 % 14045 %
2000 4'_'.U1'J;— 1D 5%
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el ACR 2N LA

1.2

2100 3845% I 1% 5%
P 18515 % I LETS5 %
450 39,2 45 ;-! | 1.20=2%
2hL 9010 % | 180=%
300C LR LR 2AD=2 %K,
3500 EYR-¥ LY 2851=5%

SAR MEASUREMENT RESULT WITILHEAD LIQUID

Ihe TEEE Sul, 1528 and CLEIEC 62209 standards state that the system validation measurements
should prxduce the SAR walues shown helow [for phantom thickness of 2 mm). within the
uncertainey for the system validation. Al SAR values are nomalized ©w | W fernvacd power, In
brackel. the measured SAR is given with the nsed input power.

Sallwanc
Plusitor
Prabe

Liquid

| Dstans betweaza dipole ceater and Tigquid

| Areg seau (0so.ution
Zu ;
Freauercy
Input power
Liquid Temperoare
Lob Temperaruve

| | nh Humisdity

1 Scan Resalution

OPFNSAR Vi
SN 201409 SAMTT

SN UK EPGIZE
[laad 1igquid Values: ens” : 41,1 sigma: 1,42
1.0 mm

de~Emrvdy=8mm

d=Emrvidy-Rmice=5nr

1401 M

20 <di3m

21 °C

20

15 %

Poge: K1

Ty 12848 (W/kgAW) l 10 g SAR (W/kg/W)
required | messared ‘ required measured
300 285 BETEEE
[ s 458 ' 3.6 '
7l LR 29
835 .56 527
L0 pHA) ’ 0.95
145C 28 16
K 15CC 30.5 [ le.2
1640 34,2 13.4
1750 3b.4 18.2
18CC 384 20,
1) meo EL L0137 14040 2.5 2062 (2.06)
1550 AU 2.9
20C0 ) I Y ¥
2100 436 A.:._.?;.
LI ad.! 23
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2250 524 21
1500 553 28,1
1000 &3.8 257
.00 61 75

BODY LIQUTD MEASTREMENT

300
450

a0

-y
83¢

SRI4S X

F
w:“:"w Relative permittivity (5, Conductivity (o) S/m
QL
required required measurad
150 515 45 % OHD 25 %

007 +5%

08345 W

09625 %

00746 %

QN

912

1U% 1% %

1450

106 +5 %

13015 %

610 SAR-A% 14045 %
1 800 53320% 15215%
1900 53359 13225 %

2000

2100 5325%
2450 SL75%
2600 515%5%

3U0u
3300
3200

5300

5400

552 110%

L MY n Gy

e S VAl TR RN LA
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S300 EH=1T %
5600 AL 210w 37T H0%

| 482410 % B0 L0

74  SAR MEASUREMEUNT RESULT WITIH BODY LIQUIL

| OPENSAR Wi
SN 20605 SAMT

Sotbware

Pranton:

PPrab
|iquid .
1istance beswesn dinwle wanter and liquid
Arva A resaliion

ix=Srm'dv=8mn

Zova Scan Reselution dx=§mmidy=%nrdz=Imm
Lrequency 1510 MH 2
It nonver 20 cHimn ]
Liquid Temoert e 2 a
Lab Temperaur 212
Lob flumidiy R —]
i crar 1 £ SAR (W/ig/w) 10 8 SAR (W g/ W)
V7
measured measured
1000 40R1 14 08! ] 22

e T,

o A Zhwere |

ETNES ; v
i 3

ik - 2a0t

—_ ! k.
*m

| el '
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Bell ACRZALAL IR S

8

LIST OF EQUIPMENT

Equipment Summary Sheet

Vaidated. Nocal

Validated.

SAM Phantom SN-20008-5AMT71 required. equired
= S
DOMOSAR Test Bench Verglor 3 N& Valdated. 'No'cal \fallr!ated No
required required.
- . S ‘arz > A
Network Aralyzer | 1008 % SOl SN100132 022013 0212016
Calipers Carara CALIPER-I1 122013 122016
Referznce Probe Satimo EPG12Z SN 18111 w2013 102014
Multimater Keithley 2000 1188656 122M3 1212016
Signal (Generazor Agllent E44350 MY L0758 12213 12:2016
1 ) n Characterized orior to Characterized pricr tc
Ampl S
Ampiiier Asthercomm SN 048 fest Nocalreau red. fest. Na cal renuined
Poveer Mater HP Ed4413A US33251498 122013 12/2016
Powe Sensor HP ECP-F28A US37151460 1272013 12/2016
R p a Craracterized prior to Cnaractenzeaﬁnar 10
Directional Coupler Narda 4216-20 01385 tesl No cal required. [fes!. Mo cal required
Temperaturs and o 5 .n o1
Hurmidily Sensor Contre! Cempany 11 661 @ B2C12 8201

A

Dhee Wy il

AR

s e a8 A0,

oo anhied wad ooas v

CCIC-SET/T-I (00)

Page 114 of 126




Report No. SET2014-13183

SID2450 Dipole Calibration Ceriticate

SATIMO

The reirawane Asion corgony

SAR Reference Dipole Calibration Report

Ref : ACR.240.6.14.SATU.A

N SnL 4' 3 o 0 5.3 - i e AR
- g e LR T P e o/ 11
“ 4 2 - L -

'CIC SOUTHERN ELECTRONIC PRODUCT
e il TESTING (SHENZHEN) CO., LTD
W | ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
: %" : TOWN
SHENZHEN, P.R. CHINA (POST CODE:518055)
SATIMO COMOSAR REFERENCE DIPOLE
FREQUENCY: 2450 MIZ
SERTAL NO.: SN 09/13 DIP2G450-220

ZHL TR
)
il .. |

H"

g
(=
-

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

e
i ’QQ‘ 2.
&

4

‘.ff.!-;!
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b I

Caigrarar GORI wilenadl

08/28/14

" i s" -é!ﬂ??m{l."'l-'.‘ A
g =]

.,;:_!‘,..? a ] Phis docament presents e method and results from an accredited SAR referznce dipole calibration
‘ !_'.fﬁ: i = S performed in SATIMO USA uvsing the COMOSAR rtest beneh. All calibration results are taccable
;:t:*:‘.'iﬁ? i y t national metrolozy institutions
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Aot

ACRIAO S T3 5AT LA

P rtfp.’(!'t'{/ ")L y

Date

Sivmature

20:2014

Iasue

Checked by -

Approved by

Name Function
AT e 2
Jérome LU Praduct Manuger &
Jéréme LUC Product Munager &

Customer Name
CCIC SOUTHERN
ELECTRONIC
PRODUCT
TESTING
(SIHHENZIIEN) Co.,
Ltd

Distridution

29:2014

Kim RUTKOWSK] Quality Manager 829/2014

Date Modifications

A

8:29:2014 Initial release

Pagar 2701
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|

SATIMIO

1 INTRODUCTION

This document contains a summary of the requirements set forth by the [EEE 1328, OET 65 Bulletin
C and CEFIEC 62204 standards for reference dinoles used for SAR measurement system validations
and the measurements that were performed o venly that the product complies with the lfore

menlioned standards.

2 DEVICE UNDER TEST
Device Under Test
Device Type | COMOSAR 2450 M1l REFERENCE DIPOLE
Manutacturer | Satimo
Model | SID2450)
Serial Numbher | SN 09:13 DIP2GE50-220
Product Condition (new / used) | Used

A yearly calibration interval is recommended

3 PRODUCT DESCRIPTION

3 GENLCRAL INFTORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OE'T 65 Bulletin
C and CEVIEC 62209 standards. The produet is designed for use with the COMOSAR test bench
only,

B E N B

) i " URN
B R R E

| w2l |
Figare | - Sarimo COMOSAR Validation Dipole

1
| .
L

Pega: 35904

Ting ovwmeny sl mar e repvonkiacnd eacept i et or i Lo wliony e eniien apneomel o) VAT
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SATIMO

4 MEASURFEMENT METHOD

The IEEE 1528, OET 63 Bulletin C and CELFTEC 62209 slandards provide requirements for
reference dipoles used for system validation measurements. The following measuremenls were
performed to verify that the praoduct complies with the [ore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a return loss of <20
dB or better. ‘The return Joss measurement shall be performed against a liquid filled flat phantom,
with the phantom constucted as outlined in the fore mentivned standunds.

4.2 MECHANICAL REQUIREMENTS

The IEEE Swl. 1328 and CELFIEC 62209 standards specify the mechanical components and
dimensions ol the validation dipoles, wita the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test beneh employs a2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test hench comply with the requirements set lorth for a 2
mm phantom shell thickness.

3 MEASUREMENT UNCERTAINTY

All uncertaintics listed below represent an expanded uncermaingy expressed at approximately the 95%
confidence level using a covernge factor of'k 2, traceable o the Internationally Accepted Guides (o
Mensuremen! Uncertainty.

S RETURN LOSS

The following uncertainties apply w the return loss measurement:

Frequeney band Fxpanded Uncertainty on Return Loss

400-60000M T2 0.1 dB

5.2 DIMENSION MEASUREMENT

The [Ollowing uneerlainties apply w e dimension messwienents.

Length (mm) Expanded Uncertainty on Length
00 £.05 mm

s

3.

53 VALIDANTION MEASUREMENT

‘The guidelines outlined in the [EEE 1528, OET 65 Rulletin €, CENELEC EN30361 and CELTEC
62209 standards were  followed 10 generate the messurement  uncertainty  lor  validation

measurements,
[ Scan Volnme Expanded Uncertainty
| 12 303 %
10g 301 %

Page: 5:1
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6 CALIBRATION MEASUREMENT RESULTS

i1 RETHRN LOSS ANTY IMPEDANCE IN [ITAD 1.IQTITD

Frequency Wi !
20 W M0 M0 2440 24450 2480 B 2520 I‘iBDl
)

e

- 2> !

& o 1

: !

B L e e e ]

4 |

1

- e ————— :
Frequency (MHz)  Rcturn Loss (dB) Requirement (dB) Impedance

2454) -27.30 -2() 51.7Q+38jQ

62 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frecuancy, MMz J
238D 238C 400 M2 24 2d4ED MAD 2500 RO Pt )

511,

~U . |
Frequency (MHz) Return Loss (dB) Requirement (dB) | Impedance
2450 -27.56 -20 $43Q+409iQ

6.3 MLCHANICAL DIMENSIONS

|
Frequency MHz Lmm hmm dmm |
required measured required measured required measuraed
30 420.0z1%. 2500 21 %, 03511 %
480 290.2=z1%. 1667 =1 %. £A511 %
750 176.0=z1%. 100C =1 %, BA5 11 H
825 161041 %, A3.311% 3.6 11K,

Vage: 641

Tiie e wmend ehatl nof be rvpvoxkaond, excent v S o i priel, walless! sy wniien apgecand of SATINGD
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SATIMO
ara 149.021 %. 83.3 21 %. 3641%
1450 85.1=1%. 517 1%, 3641 %
.1503 U5=1%, 500 +1%. 3641 %
1540 wO=1% 44.7 1'%, 3641 %
1750 1, 42411 %, 1611 % ]
2800 T ELY 417 :1%, 1611%
1900 [ Bl 1%, A5.5 101 %. 36 %
1954 663 1%, 305 L1 %, 1611% .
2000 TIETY 3551 %, 3641% |
00 61.0 1'%, 35.7 £1 %. G % |
2300 54 1, 32511 %. 10G11% | N
2454 | s15s1. PASS 304:1%, PSS 3611 % PASS
EPTETY 70811 %, W61H |
414 1%, | 2ot 1611 %
17041 %, 26.4£1%, 3641 %
38001 %, PICRS RN 301K

7 YALIDATION MEASUREMENT

The ICEE Std, 1528, OET 65 Bulletin € and CEFIEC 62209 standards stule that the system
validation measurements must be pertormed using 2 reference dipole meeting the fore mentioned
zeturn loss and mechanical dimension requirements, The validation measurement must be performed
against a liquid filled fla: phantom, with the phantom constructed as outlined in the fore mentioned
standards.  Per the standards, the dipole shall be positioned belny the bottom of the phantom, with
the dipole length centered and parallel w e longest dimension ol the llat phantom, with the wp
surface ol the dipole at the described distance Trom the bottom swrface of the phantom.

7.1 HEAD LIQUID MEASUREMEN]

' L)
Payer 7

Fre:' ;:an Relative permittivity {5’} Conductivity (o) S/m
required measured required measured
301 45,4 15 % SETRDY
350 43515 % 0.87 15 %
150 41615 % 0.89 15 % a
Y3k 1515 % D80 1 K
J0u 41545 % VA7 %
1430 A0S 45 % 1.20 45 %
T 0415 % 1.2315 %
T 403 15 % 13115 %
1730 40115 % 13715%
1800 40015 % L4015 %
1800 40015 % 14015 %
1850 40015 % 14015 %
2000 40.0 15 % LA05 %

Tiis cexnmend shon aed be v exoepd G N ee e ixent witiest e wnies aeevoaad ! 841190

CCIC-SET/T-I (00)

Page 121 of 126




Report No. SET2014-13183

SAR REFERENCE DIPOLE CALIBRATION REFPORT

SATIMO

Rel” ACR 2406 14 S4TULA

2102

14945%

3LE=5W

2300

3LhH-EY 1AI5%

2a%7

32 PASS 1845 %

PASS

2600

3I=5H

19625 %

3000

AELH=LY 2405

3500

a-5% 2.91 459,

72 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The [EEF Sid. 15328 and CELTEC 62209 siandards state that the system validation measurements
should produce the SAR values shown belnwy (lor phantom thickness of 2 mm), within the
uncerlainly for the system validation. Al SAR values are normalized wo 1 W lorward power. In
hracker. the measured SAR is given with the used input power.

Soflware

Phantom

Prahe

Liguié

Distance between dipole center and liquid
Ared sean resolution

Zaon Sean Resolution

Freqaency

Inpar st

OPENSAR V4

SN 20109 SAMTI

SN IR/ EPGI22

Head Liguid Values: eps’
100 2
dx=Rmm:dy=8mm
dyu=Rmmedy=8m:dz=5Smm
| 2450 MIz

| 20 <Bm

390 sigrea s LTY

Liguid Temperature [ 21°C
Lab Temperatare 21°C
Lak Tlamidiny 13 %
m:":f:"‘" 1 g SAR [W/kg/W) 10 g SAR [W/kg/W]
required [ measured required meassured
300 235 194
450 458 1.06
750 £.49 [ 5.49%
a3t 4.56 ‘ ‘ 8.22
500 10,9 | sae
1450 23 [ 16 '
1520 305 16.8
1640 34.2 184
1750 364 123
1800 384 201
1200 307 205
1950 10.5 B 20.%9
2000 411 2.1
2100 13.6 219
2300 i 8.7 7 211

Puge: 81

VA QU IO 0 S P T W T T e e et et TR e envoeal of SA T

CCIC-SET/T-I (00)

Page 122 of 126




)

Report No. SET2014-13183

SATIMO

SAR REFERENCE DIPOLE CALIBRATION REPORT

liclh ACR24U.6.14 5ATU A

2450 524 £3.60(5.35) ) ;?3 771238
2620 553 246

3000 538 25

3500 67.1 5

SR ;fu;
| n ,V’ 1A
I
- e
we]  Eod] |
T Ve |

==

BODY LIQUID MEASUREMENT

Fm:::leznw Relative permittwvity {s,’) Conductivity (n) $/m
required measured required meusuro:

150 FLO15 % 08015 %

304 682 15 % 092 15% |
450 56.715 % 09415%

750 55.515% 08615 %

835 55.2 15% .97 15% |
900 55.045% 1.0515%

915 565.015% 1.0615%

1454 54.015% 1.3015%

1610 53E45% 14D15%

1800 53.345% 1.5245%

1 KK} 53.335% 1.5215%

200K 53345 % 1.52459
2100 53.2345% 16245 %

2450 52745% | pass 1,955 % PASS
2000 52.515% 2.1645%

3000 52045% | 27345 %

3500 513145% 33135%

5200 450=10% 530210 %

53K 483=10% 5A2:10%

5400 #B7:10% | 553:10%

Ti e documeny 20yl one B reevenhng

r 0i17
Pagre: W14
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5.65£10%

Rl ACR240.6.14.5ATL A

ST7£10%

43.2£10 %

6.0 £10 %

[ Sofiwirs
E;unm
Pr\}}-‘.c
I‘l“ d

Ar

Zoon Scan Resolution
Freguenty

_inpuf poveer

Liquid “emperature

resnlplian

Lab Tempertture
Lab Hunidity

Frequency

MHz

Distance between dipole center and liquid

1 £ SAR (W7kg/w|

74 SARMEASUREMENL RESLILT WITH BODY LIQUID

OPMENSAR V4

SN 20:04 SAMTI

SN 1811 EPGI22

Body Liquid Values: eps’ : 53.0 sigma @ 1.93
10.0 mm
dx=8mmidy=8mm
dx=8mm/dy=8m:dz=Smm
2450 MHz.

20 dBmn

21°C

21°C

45 %

10 g SAR (W/kg/w)

measured

measured

52.6515.27}

23 73(2.37)

L

L]

e .
Lad [
B et ¥ o~

4 20

Q-

; : !
: \‘v-_‘ i 1

PRI (30 A B 9
2wl

Pagre: 10410
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8 LIST OF EQUIPMENT

uipment’ ‘Ml\n ficture 2|8 Clrrent Wﬁahbratpn
%ﬂ[;'t;u' ¥ y ﬁ L l&ennﬁ&tﬁﬁh . I'alﬂrgtgqsﬂn& & Date

Validated. No cal Vahdated No cal

SAM Phantom Satimo SN-20/09-SAMT1 required. required.
COMOSAR TestBench  Versin3 NA ‘r‘e‘;":’lfetﬁ“ A f;"j’ife"’dd' e
Network Analyzer 008 2 SV gN100132 022013 02/2018
Calipers Carvera CALIPERO1 | 1212013 1212016
Refererce Probe Safimo EPG122 SN 1811 | 1012013 1012014
Mult meter ‘ Keithley 2000 1188656 | 1212013 12720186
Signal Ganeratar Agilert E4438C | MY49070581 ' 1202013 | 12/2018
pter | v | swoss |G s ooz wor
Power Meter HP E4418A | US38261458 1212013 1202016
Pawer Sensar HPECPE2SA |  US3718V460 1202013 12/2016
Directianal Couper | Narda 421620 01386 Ei’;;?’aﬁfg;f’fegﬂﬁ;g’ ihfmﬁg’g‘;ffeg:‘r'e;"
et Sonaar | Control Company 16619 | 8012 82016
Page: 11
.:.".'5 .'l"?:'.'l.?il‘.l' shal o 6 e dre I' XN ll'm O N Dy, sy i 1 ween o 'J\\ o ii_"
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Calibration Certificate of Keithley 2000 Multimeter

TRACEABLE CALEBRATION

KEITHLEY N

Ca e L Ke
A Tektronix Company A Greater Measure of Confidence KEITHLEY
REITMLLY DOSTRUMENT i ST ALBORA RD CLESTLAMD OO0 LA * MNJ000000 * Fax MM AMNE * LAALITIELY * wew oty com

Calibeation Facility: This product was calbrated for Kothiey instruments by
Tektronix (China) Co Ltd , 1227 Chuan Qo Road, Pudong New District. Shanghai, China 201208

Calibration Certificate

Certificate No PCXPTGBFZX Rewvision: 00

Manufacturer Keithley Model: 2000 Senal No. 4014020
Description. Multimeter, 6 1/2 digit Temperature 230 °C Humidity. 46 %
Calibraton Date 30-JAN-2013 Date Placed In Service * Due Date 4

* Optunal customer entry fisids The due date may be establiahed by adding the Keithley recommended cal interval
stated in the product manual to the "Date placed in service”

Initial Condition: Not applcable, new product Final Condition: In Tolerance

+ Keithley Instruments, Inc. certifies that the above instrument meets its published measurement specifications

* This instrument has been calibrated using measurement standards traceable 1o the Intermational System of Units (SI)
through the PRC National Institute of Metrology (NIM), or other Natonai Metrology Insttutes (such as NIST, NPL, PTB
etc)

* The poicies and procedures used for the calibration of this product are based upon ANSUNCSL Z540.1-1864 (R2002)
» The quality system used by the calibration facility is 1SO 9001 regisiered

* This calibration is a direct comparnson of the unit under test to the listed reference standards and dud not involve any
samphing plans to complete No allowance has been made for the instability of the test device due to use, time, etc
Such allowances would be made by the customer as needed

« This calibration certificate shall not be reproduced. except in full, without the written approval of Kethley Instruments
Inc

Calibration Procedure Used: MANIFEST Product_Dmm_KeithleyDMM_Full VERSION 107

Calibration Standards Used:

ManufacturediModel Model Description 1D Number Rue Date

Fluke 5720A Calibrator KI10138 18-Nov-2013
Fluke 5725A Power Amplifier KIS554 09-Jan-2014
Keithley 3390 Function/Arbetrary Waveform Gen KI10261 16-Nov-2013

Issued By: M Certified By: Lin Qing Zhu

Quality Director: Cul, Hu Wa Date Issued: 30-JAN-2013

2000 4014020 Page 10of 1 PA-1081A

U R D LD

—End of the Report———
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