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DASYS Validation Report for Body TSL
Date: 22.08.2014

Test Laboratory: SPEAG, Zurich, Switzerand
DUT: Dipole 5GHz; Type: DSGHzV2; Serinl: DSGHzV2 - SN: 1185

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequeacy: 5800 MHz

Medium parameters used: f = 5200 MHz; o = 5.32 S/m; & = 47; p = 1000 kg/m' , Medium parmeters used: f
= 5300 MHz; 6 = 5.45 S/m; & = 46.8; p = 1000 kg/m’ , Medium parameters used: [ = S500 MHz; 0 =571
S/m; &, = 46.5; p = 1000 kg/m’ , Medium parameters used: = 5600 MHz; 6 = 5.84 S/m; ¢, = 46.3; p= 1000
kg/m® , Medium parameters used: £ = 5800 MHz; o = 6.12 S/my; ¢, = 46, p = 1000 kg/m’

Phantom section: Fll Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

«  Probe: EX3DV4 - SN3503; ConvF(5.01, 5.01, 5.01); Calibrated: 30.12.2013, ConvF{(4.76, 4.76,
4.76); Calibrated: 30.12.2013, ConvI(4,52, 4.52, 4.52); Calibrated: 30.12.2013, ConvF(4.3, 4.3,4.3)
Calibrated: 30.12.2013, ConvF(4.47, 4.47, 4.47); Calibrated: 30.12.2013;

o Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 18.08.2014

« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=dmm, dz=| 4mm

Reference Value = 59,57 Vim; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 29.9 W/kg

SAR(1 g) = 7.63 Wikg; SAR(10 g) = 2.12 W/kg

Maximum vaiue of SAR (measured) = 17.8 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.dmm (8x8x7)/Cube 0: Measurement grid: dx=dmm, dy=4mm, dz=1.4mm

Reference Value = 60,58 Vim; Power Drift = -0.05 dB

Peak SAR (extrapolaied) = 31.9 Wkg

SAR(1 g) = 7.9 Wikg; SAR(10 g) = 2.22 W/kg

Maximum value of SAR (measured) = 19.0 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=] 4mm

Reference Value = 60.71 V/m; Power Drift = 0.02 dB

Peak SAR (eximpolated) = 35.5 Wikg

SAR(] g) = 8.25 W/kg; SAR(10 g) = 2.29 W/kg

Maximum valoe of SAR (measured) = 20.3 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mum, dy=4mm, dz=1.4mm

Reference Value = 60.71 Vim; Power Drifl =0.02 dB

Peak SAR (extrapolated) = 37.2 Wikg

SAR(] g) = 8.41 W/kg; SAR(10 g) = 2,33 W/kg

Maximum value of SAR (measured) = 20.8 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, [=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurcment grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 56.97 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 36.1 W/kg

SAR(1 g) =7.75 Wikg; SAR(10 g) = 2.15 Wikg
Muximum value of SAR (mcasured) = 19.6 Wikg

dB
i}

-6.00
-12.00
-18.00

-24.00

-30.00

0dB = 19.6 W/kg = 1292 dBW/kg
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Impedance Measurement Plot for Body TSL
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8.4 DAE4 Calibration Certificate

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China “thref I v CNAS L0
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209 e
E-mail: ettl@chinattl.com Hitp://www.chinattl.cn

Client - ClQ(Shenzhen)
CALIBRATION CERTIFICATE
Object DAE4 - SN: 1315 ﬂva’év

Calibration Procedure(s)

Certificate No: Z16-97120

. = =

FD-Z11-2-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: July 28, 2016

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

All calibrations have been conducted in the closed laboratory facility: environment temperature(22£3)°c ani
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 7563 | 1971018 27-June-16 (CTTL, No:J16X04778) June-17
|'
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer Q%
Reviewed by: Qi Dianyuan SAR Project Leader %
Approved by: Lu Bingsong Deputy Director of the laboratory {447

Issued:\uly 27, 2016
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z16-97120 Page 1 of 3



V1.0 Page 75 of 80 Report No.: CTL1610310501-SAR

r " in Collaboration with
=TTL W N -
CALIBRATION LABORATORY
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
E-mail: ettl@chinattl.com Http://www.chinattl.cn
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

« DC Voltage Measurement. Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

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

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

Certificate No: Z16-97120 Page 2 of 3
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CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
E-mail: ctti@chinattl.com Http://www.chinattl.cn

DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61nV, full range = S [ +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y Z

High Range 405.179 + 0.15% (k=2) | 405.018 + 0.15% (k=2) | 404.98 + 0.15% (k=2)

Low Range 3.99015+0.7% (k=2) | 3.98549 + 0.7% (k=2) | 3.98861 +0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system 205°+1°

Certificate No: Z16-97120 Page 3 of 3
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Fetwey 34, 015
Acceptable Conditlons for SAR Measurements Using Probes and Dipoles

Calibrated under the SPEAG-CTTL Dual-Logo Calibration Program to
Support FCC Equipment Certification

The acceplable conditions for SAR measurements using probes, dipoles and DAEs
calibrated by CTTL (China Telecommmmication Technology Labs), under the Dual-Logo
Calibration Certificate program and quality nssurance (QA) protocols established
between SPEAG (Schmid & Pariner Engineering AG, Switzerland) and CTTL, to support
FCC (ULS. Federal Commuriicalions Conmission) equipment certification are defined
and described in the following, The conditions in this KDB are valid until December 31,
20135,

1) The agreement established between SPEAG and CTTL is only applicable 10
calibration services performed by CTTL where its clients (companies and divisions of
such companics) are headquartered in the Greater China Region, including Taiwan
and Hong Kong, CTTL shall inform the FCC of any changes or early termination 1o
the agreement.

2} Only a subset of the calibration services specified in the SPEAG-CTTL agreement,
while it remains valid, are applicable (o SAR measurements performed using such
equipment for supporting FCC equipment certification, These nre identified in the
following,

a) Calibration of dosimetric (SAR) probes EXIDVx, ET3DVx and ES3DVx,

i) Free-space E-field and H-field probes, including those used for HAC (hearing
aid compatibility) evaluation, temperature probes, other probes or equipment
not identified in this document, when calibrated by CTTL, are excluded and
cannot be used for measurements to support FCC equipment certification.

il) Signal specific and bundled probe calibrations based on PMR (probe
modulation responsc) characteristics or probe sensor model based
lincarization methods that are not fully described in SAR standards are

excluded and cannot be used for measurements to support FCC equipment
certification.

b) Calibration of SAR system validation dipoles, excluding HAC dipoles,

¢} Calibration of data acquisition electronics DAE3Vx, DAE4Vx and DAEasyVx,

d) For FCC cquipment certification purposes, the frequency range of SAR probe and
dipole calibrations is limited to 700 MHz - 6 GHz and provided it is supported by
the equipment identified in the CTTL QA protocol (a separate attachment to this
document

).

€) The identical system and equipment setup, measurement configurations,
hardware, evaluation algorithms, calibration and QA protocols, including the
farmat of calibration certificates and reports used by SPEAG shall be applied by
CTTL. Equivalent test equipment and measurement configurations may be
considered only when agreed by both SPEAG and the FCC,

f) The calibrated items arc only applicable to SPEAG DASY 4 and DASY 5
systems or higher version systems that satisly the requirements of this KDB.

3) The SPEAG-CTTL agreement includes specific protocols identified in the following
1o ensure the quality of calibration services provided by CTTL under this SPEAG-
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9 Test Setup Photos
W A

B 9K
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Photograph of the depth in the Body Phantom (2450MHz, 15.4cm depth)

\\ -

Photograph of the depth in the Body Phantom (5000MHz, 15.3cm depth)

Test Position 1 - Body-worn, the rear side of the EUT towards phantom (The distance was 0mm)
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Test Position 2 - Body-worn, the left side of the EUT towards ground (The distance was 0mm)
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10 External Photos of the EUT
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