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Testing Laboratory

Germany

Prepared for
X-Rite Switzerland GmbH

Althardstrasse 70
8105 Regensdorf

Applicant

Switzerland

Test Specification
IEEE 1528-2013; RSS-102 Issue 5; FCC CFR 47 § 2.1093

Applied Rules/Standards
X general public / uncontrolled exposure [ occupational / controlled exposure
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Appendix A - Pictures

Pictures of the EUT
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Pic.1: Front and right view of the device under test - radiated sample
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Left side view of the device under test - radiated sample.
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Pic. 3: Front and right view of the device under test — conducted sample.
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Pic. 4: Left side view of the device under test - conducted sample.
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Pictures of Test Positions of the EUT

Pic. 5: Front side of the device towards the phantom, Omm distance.

witi Update
Attenuator eingebaut

Pic. 6:

Right side of the device towards the phantom, Omm distance.
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Pic. 7:

Left side of the device towards the phantom, Omm distance.
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Appendix B - SAR Distribution Plots

Worst Case Plots for Extremity Exposure Configuration SAR Measurement

Test Laboratory: IMST GmbH, DASY Blue (I); File Name: XRite b WLAN fh Omm.da4

DUT: XRite; Type: photospectrometer; Serial: DE1266000aa01l
Program Name: WLan

Communication System: WLAN 2450; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2462 MHz; o = 2.04 mho/m; €, = 50.4; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3860; ConvF(7.98, 7.98, 7.98); Calibrated: 9/25/2017

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

- Electronics: DAE3 Sn335; Calibrated: 2/14/2017

- Phantom: SAM 1176; Type: Speag; Serial: 1176

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Flat Phantom/Area Scan (9x19x1): Measurement grid: dx=12mm, dy=12mm

Maximum value of SAR (measured) = 0.541 mW/g

Flat Phantom/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 16.8 V/m; Power Drift = 0.098 dB

Peak SAR (extrapolated) = 0.878 W/kg

SAR(1 g) = 0.391 mW/g; SAR(10 g) = 0.163 mW/g

Maximum value of SAR (measured) = 0.607 mW/g

mWW/g
— 0.607

— 0.486

0.365

0.244

0.123

0.002

Plot. 1: SAR distribution plot for IEEE 802.11 b, channel 11, front side, Omm distance to phantom.
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Appendix C - System Verification Plots

Test Laboratory: IMST GmbH, DASY Blue (l); File Name: 151117 b 2450b 3860 335.da4

DUT: Dipole 2450 MHz SN: 709; Type: D2450V2; Serial: D2450V2 - SN:709
Program Name: System Performance Check at 2450 MHz

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 2.02 mho/m; ¢, = 50.5; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3860; ConvF(7.98, 7.98, 7.98); Calibrated: 9/25/2017

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn335; Calibrated: 2/14/2017

- Phantom: SAM 1176; Type: Speag; Serial: 1176

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=10mm, Pin=250mW/Area Scan (6x7x1): Measurement grid: dx=12mm, dy=12mm

Maximum value of SAR (measured) = 12.6 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 86.6 V/m; Power Drift = -0.143 dB

Peak SAR (extrapolated) = 26.1 W/kg

SAR(1 g) = 12.8 mWI/g; SAR(10 g) = 5.93 mW/g

Maximum value of SAR (measured) = 14.5 mW/g

m/g
— 14.5

8.73

h.8b

2.97

0.086

Plot. 2: System Verification Measurement 2450 MHz, body.
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Appendix D — Certificates of Conformity

Fig. 4:

Schmid & Partner Engineering AG s p e a q

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9779
info@speag.com, http://www.speag.com

Certificate of conformity

Iltem Dosimetric Assessment System DASY4

Type No SD 000 401A, SD 000 402A

Software Version No DASY 4.7

Manufacturer / Origin Schmid & Partner Engineering AG
Zeughausstrasse 43, CH-8004 Zirich, Switzerland

References

[1] IEEE 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

[2] |EC 62209 — 1, “Specific Absorption Rate (SAR) in the frequency range of 300 MHz to 3 GHz -
Measurement Procedure, Part 1: Hand-held mobile wireless communication devices”, February 2005

[3] IEC 62209 - 2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld and Body-
Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to 6 GHz: Human
models, Instrumentation and Procedures, Part 2: Procedure to determine the Specific Absorption
Rate (SAR) for ... including accessories and multiple transmitters”, March 2010

[4] KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

[5] ANSI-C63.19-2011, “American National Standard for Methods of Measurement of Compatibility
between Wireless Communication Devices and Hearing Aids”, May 2011

Conformity
We certify that this system is designed to be fully compliant with the standards [1 — 5] for RF emission
tests of wireless devices.

Uncertainty
The uncertainty of the measurements with this system was evaluated according to the above standards
and is documented in the applicable chapters of the DASY4 system handbook and in Chapter 27 of the
DASY5 system handbook.
The uncertainty values represent current state of methodology and are subject to changes. They are
applicable to all laboratories using DASY4 provided the following requirements are met (responsibility of
the system end user):
1) the system is used by an experienced engineer who follows the manual and the guidelines taught
during the training provided by SPEAG,
2) the probe and validation dipoles have been calibrated for the relevant frequency bands and media
within the requested period,
3) the DAE has been calibrated within the requested period,
4) the “minimum distance” between probe sensor and inner phantom shell and the radiation source is
selected properly,
5) the system performance check has been successful,
6) the operational mode of the DUT is CW, CDMA, FDMA or TDMA (GSM, DCS, PCS, 15136, PDC)
and the measurement/integration time per point is = 500 ms,
7) if applicable, the probe modulation factor is evaluated and applied according to field level,
modulation and frequency,
8) the dielectric parameters of the liquid are conform with the standard requirement,
9) the DUT has been positioned as described in the manual.
10) the uncertainty values from the calibration certificates, and the laboratory and measurement
equipment dependent uncertainties, are updated by end user accordingly.
s peagdg
Schmid & Partner Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

-5 Phone +41 44 245 9700, Fax +41 44 246 9779
@.mm, http:/AWww.speag.com

Signature / Stamp

Date 19.09.2016

Doc No 880 — SD0O0040XA-Standards_1609 - G KP/FB Page 1 (1)

Certificate of conformity for the used DASY4 system:
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Schmid & Partner Engineering AG

S p e
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Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9779
info@speag.com, http://www.speag.com

Certificate of Conformity / First Article Inspection

Item SAM Twin Phantom V4.0 and V5.0
Type No QD 000 P40 C
Series No TP-1150 and higher
Manufacturer Untersee Composites
Knebelstrasse 8, CH-8268 Mannenbach, Switzerland
Tests

Complete tests were made on the pre-series QD 000 P40 A, # TP-1001, on the series first article QD
000 P40 B # TP-1006. Certain parameters are retested on series items.

Test Requirement Details Units tested
Dimensions Compliant with the geometry IT'IS CAD File * First article,
according to the CAD model. Samples
Material thickness | 2mm +/- 0.2mm in flat section, in flat section, First article,
of shell other locations: +/- 0.2mm with in the cheek area Samples,
respect to CAD file TP-1314 ff.
Material thickness | 6mm +/- 0.2mm at ERP First article, All
at ERP items
Material rel. permittivity 2 - 5, rel. permittivity 3.5 +/- 0.5 | Material
parameters loss tangent < 0.05, at f <6 GHz | loss tangent < 0.05 samples
Material resistivity | Compatibility with tissue Compatible with SPEAG Phantoms,
simulating liquids . liquids. ** Material sample
Sagging Sagging of the flat section in < 1% for filling height up Prototypes,
tolerance when filled with tissue | to 155 mm Sample testing
simulating liquid.

*

the other documents.

ok

The IT'IS CAD file is derived from [2] and is also within the tolerance requirements of the shapes of

Note: Compatibility restrictions apply certain liquid components mentioned in the standard,

containing e.g. DGBE, DGMHE or Triton X-100. Observe technical note on material compatibility.

Standards
[1]

[2]

to Radiofrequency Electromagnetic Fields”, Edition 01-01

OET Bulletin 65, Supplement C, “Evaluating Compliance with FCC Guidelines for Human Exposure

|IEEE 1528-2003, “Recommended Practice for Determining the Peak Spatial-Average Specific

Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement

Techniques, December 2003
[3]

IEC 62209-1 ed1.0, “Human exposure to radio frequency fields from hand-held and body-mounted

wireless communication devices - Human models, instrumentation, and procedures - Part 1:
Procedure to determine the specific absorption rate (SAR) for hand-held devices used in close

proximity to the ear (frequency range of 300 MHz to 3 GHz)", 2005-02-18
[4]

IEC 62209-2 ed1.0, “Human exposure to radio frequency fields from hand-held and body-mounted

wireless communication devices - Human models, instrumentation, and procedures - Part 2:
Procedure to determine the specific absorption rate (SAR) for wireless communication devices used
in close proximity to the human body (frequency range of 30 MHz to 6 GHz)”", 2010-03-30

Conformity

Based on the sample tests above, we certify that this item is in compliance with the uncertainty
requirements of hand-held SAR measurements and system performance checks as specified in [1 — 4]

and further standards.

s peag
Date 25.07.2011 Schmid & Pastne ineering AG
z%hﬁas%o?z?“’%l
Dhang 1l 4 % 778
Signature / Stamp g s -,{:éneaqvcom

DocNo 881-QDO000P40C-H

Fig. 5: Certificate of conformity for the SAM phantom.

Page 1(1)
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Fig. 6:

Schmid & Panner Enginearing AG L P e a g

Feughausstrasse 43, 8004 Furich, Switzarland
Prnone +41 1 245 5700, Fax +41 1 245 9779
infoiiapaag com, MU R Spesg com

Certificate of Conformity / First Article Inspection

Iterm Crval Flat Phantom ELI 4.0

Type Na QD ovA DOt B

Series No 1003 and higher

Manufaciurer SPEAG
Zeughaussirasse 43
CH-B004 lrich
Switzerland

Tests

Completa tests were made on the prototype unils G0 OVA 001 A& 1001, QD OVA 001 AB 1002,
pra-sarias units QD OWA 001 BA 1003-1005 as well as on the series units QD OWA D01 BB, 1006 1.

[ Test Requirement Details Units tested
Dimensions Compliant with the standard |1EC Dimensions of botiom Prototypes,
62209 = 2 [1] requirements fior 300 MHz = 6 GHZ: Samples
longitudinal = &00 mm
(max. dimension)
width= 400 mm {min
dirmznsion)
depih= 190 mm
Shape: ellipse
Material thickness | Complient with the standard IEC Bottom plate: Prototypes,
62208 = 2 [1] regquiremeants 2.0mm +£~ 0.2mm Al jbems
Material Dielectric parameters for reguired 300 MHz - & GHz Material
paramelers frequencies Rel, permittivity =4 +1, | sample
Logs tangent < 0.05
hizterial resistivity | The malerial has been tesied to be DEGMBE based Equivalent
compatible with the liquids defined in | simulating liquids phantoms,
the: standards if handled and cleanad Material
acearding o the instructions, sarnple
Obzerve Technical Mote for maleral
compa tibility - )
Sagging Compliant with the requirements < 1% typical < 0.8% if Frolotypes,
according to the standard. filled with 155mm of Sampla
Sagging of the flat sechion whan filled | HSLI0D and without tesling
with tesue simukating lguid DUT below

Standards

[1] [EC 62200 - 2, Drall Version 0.9, "Evaluation of Human Exposure to Radio Frequency Fields from
Handhald and Body-Mounted Wirsless Communication Devices In the Frequency Range of 30 MHz
e & GHz: Human models, Instrumentation and Procedures
Fart 2: Procedure to determine the Specific Absorplion Rate (SAR) for ... including accessones and
multiple transmitters”, Decamber 2004

Conformity
Based on the sample lesls above, we cerlify that this item is in compliance with the standard [1].

Date 07.07.2005 5

Sthm i r ¥ ring A0
Soraur S S

nfa @ apaag. com. Bpcwnare epasg . Sam

Do o 881 -QDOVA DO B-C Page (1}

Certificate of conformity for the ELI phantom.
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Appendix E — Calibration Certificates for DAEs

DAE 3 - SN: 335

Clllbmion Laboratory of {\»"@";\4 G Schweizerischer Kahbrierdienst
Schmid & Partner % o Service suse detaicrnage
Engineering AG 3 Servizio svizzero di tarstura
Zeughausstrasse 43, 0004 Zurich. Switzerland *"q‘,lfflx\‘“.\? S Swiss Caiibeation Service
Accreding by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swins Acoreditation Service is one of the signatories to the EA
Multiisteral Agreement lor the recognition of calibration certificates
Client  IMST Certiticate No: DAE3-335_Feb17
|CALIBRATION CERTIFICATE |
Ovmcr DAES - SD 000 DO3 AA - SN: 335
Casbeation procedire(s) QA CAL-06.v29

Calibration procedure for the data acquisition electronics (DAE) }

Calibration oate February 14, 2017

Thes calitaton cenficate documents the Faceatiity 10 national standads. which reale the physicai units of measutermernts (S1)
Ths massurements and the uncetariies aith conficencs HroDEbAty a%e Grven on the followng pages and sre pant of e conficate

All calitrations have Deen conducted n e closed Bboratory facily. envieonment lempeatuss (22 = 3)°C and humaity « JO%

| Calibranon Equiprmant used (MA TE cotical for caibration)

Primary Stancards I D Cal Date (Cartitcate No | Scheauled Calibration
Kaithiy Mutimeter Type 2001 l SN 0810278 00 Sep- 10 (No: 15005) Sep-17
Sooondary Standards lIDa Chock Date {in heuse) Bchaduled Chack
Auo DAE Calibration Ura SE UWS 053 AA 1001 06Jan«17 (in house check) In house chack: Jan«18
Callteator Box V2 1 SE UMS 006 AA 1002 08 Jan-17 {in house check) n house check Jan-18
Name Funcoon Sgratue

ale - T s M ‘
Calitrated ty Eric Hainfeld echrecian = ‘Z//_- }
ARDroved by Fin Bombot Deputy Technical Manager ‘

| This calibration cenificate shat not be reproduced except m 1 without writtan approval of the taboratory

(N P\K (,L\.,U..- {

lssuod: February 14, 2017 ‘

Ceniticate No: DAE3-335_Feb17 Page tols
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Calibration Laboratory of ST, S  Schwsizerischer Kalibrierdienst
Schmid & Partner e G Serviee suisse g étalonnage

Engineering AG e i? Sarvizio svizzero di taratura
Zeughsusstrasse 43, 8004 Zurich, Switzerland TR S Sswiss Calibration Service

oy e

Accredied by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag 1t for the gnition of calibration certificates
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
e 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 following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

e DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

» Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

e Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

e AD Converter Values with inputs shorted: Values on the internal AD converter
carresponding to zero input voltage

« Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

» Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

e Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement,

e Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

« Power consumption: Typical value for information. Supply currents in various operating
modes.

Cortificate No: DAE3-335 Febt7 Page 2 0f 5
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DC Voltage Measurement
A/D - Caonverter Resolution nominal
High Range: 1LSB = 6.1uV, full range =  -100...+300 mV
Low Range: 1LSB= 61nV, fulrange = -1...... +3mV
DASY messurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 404.016 = 0.02% (k=2} | 404.580 £ 0.02% (k=2) | 403.691 + 0.02% (k=2)
Low Range 3.95883 = 1.50% (k=2} | 3.97006 = 1.50% (k=2) | 3.96355 + 1.50% (k=2)
Connector Angle
| Connector Angle 10 be used in DASY system ] 3455°£1° |

Cenificate No: DAE3-335_Feb17 Page30f5
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channei X + Input 199995.89 -0.22 -0.00
Channel X + Input 20003.75 2.55 0.01
Channel X - Input -18997.45 3.77 002
Channel Y + Input 199995 36 -0.57 0.00
Channel Y + Input 20001.52 025 0.00
Channel Y -Input -18959.21 2.04 -0.01
Channel Z + Input 199985.60 -0.40 -0.00
Channel Z + Input 20001.67 045 0.00
Channel Z - Input -20000.05 118 -0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.88 024 -0.01
Channel X + Input 201.34 0.03 -0.02
Channel X = Input -198.80 <033 018
Channel Y + Input 2001.22 0.02 0.00
Channel Y + Input 201.01 041 -0.20
Channel Y - Input 199,14 0,64 0.32
Channel Z + Input 2001.06 -0.05 -0.00
Channel Z + Input 200.54 -0.75 -0.37
Channel Z - Input -188.87 .22 on
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 -11.82 -12.90
-200 13.61 11.80
Channel Y 200 -10.33 -10.68
-200 9.51 9.48
Channel Z 200 2.85 247
- 200 -5.03 £ 52
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec, Measuring lime: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (V) | Channel Z (uV)
Channel X 200 - <110 -2.00
Channel Y 200 9.05 - -0.04
Channel Z 200 4.1 7687 -
Centificate No: DAE3-335_Feb1? Pagedof s
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16176 15746
Channel Y 16087 16697
Channel Z 16105 15850

5. Input Offset Measurement
DASY measurament parameters: Auto Zero Time: 3 sec; Measunng time: 3 sac
Input 10MC2
Average (uV) | min. Offset (uV) | max. Offset(uv) | '™ ‘(’»"‘,')“"”
Channel X -0.13 -0.85 0.57 0.30
Channel Y 072 0,18 1.97 0.45
Channel Z 0.61 -1,89 0.3¢ 0.38
6. Input Offset Current
Nominal Input circuitry offset cutrent on all channels: <25fA
7. Input Resistance (Typical valuss for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) 479
Supply (- Vce) 7.8
9. Power Consumption (Typica! values for information)
Typical values Switched off {(mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vee) +0.01 +6 +14
Supply (- Vec) -0.01 -8 X:]
Cartificate No: DAES-335_Fab17 Page5of5
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Appendix F — Calibration Certificates for E-Field Probes

Probe EX3DV4 — SN3860

Calibration Laboratory of S,
Schmid & Partner %

Engineering AG z &
Magmumu g:. 8004 Zurich, Switzerland E NN

o
w

4
oyt

Accracted by the Swiss Accrediiation Sarvca (SAS)
Tha Swiss Accraditation Service is ane of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Schwezerischer Kalibnaerdienst

S

o] Service sulsse d'étalonnage

s Servizio svizzero di taraturs
Swiss Catibration Service

Accreditation No.: SCS 0108

client  IMST Certificate No: EX3-3860_Sep17
[CALIBRATION CERTIFICATE 4]
| Object EX3DV4 - SN:3860
Calibraton procedure(a) QA CAL-01.v8, OA CAL-14,v4, QA CAL-23.v5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes
Calbration cate September 25, 2017

Catbration Equipment used (MBTE critical for caloration)

This calbration cenificate documents the fraceability to natianal standards, whnich realze tha priysical urits of measurements (S1)
Tha messuramants and the uncertainties with conlidence probadiity ara ghvan on the following pages and are part of the cenificate

Al caldrations have been conducied in the dossed sboratory facdity, environment temperature (22 £ 3)°C and humidty < 70%

Prmary Standargs D Cal Date {Certificate No.j | Schaduied Caibration
Duwer meter NRP SN 104778 04-Apr-17 (No. 217-02521/02622) | Apr-18
Powsr sansor NRP-Z91 SN 103244 | 04-Apr-17 (Na. 217-02521) Apr-18
Power sansar NRP-Z81 SN 103245 04-Apr17 (Na. 217-02525) Apr-18
| Referance 20 ¢B Attenustor SN 85277 (20x) O7-Apr-17 (No. 217-02528) Aor-13
Rafarance Probe ES3DV2 SN 3013 31-0ec-16 (No. ES3-3013_Dec16) Dec-17
DAE4S SN 660 7-Dac-16 (No. DAEL.660_Deac16) Dec-17
Seconcary Standards 10 Chock Date (0 bouse} Schedued Chack
Power meter E44198 SN: GB41293674 Q8-Apr-16 in house check Jun-16) In house check. Jun-13
Pownr sensor E4412A SN MY41408087 | 08-Apr-16 [ house check Jun-16) In house check: Jun18
Power sansor E4412A SN: (00110210 06-Apr-16 (n house check Jun 18) In houge eheck Jun-18
RF generator HP 5348C SN: USM542001700 4-Aug-89 (1 house check Jun-18) In house check: Jun-18
Network Analyzer HP 87535 SN: US37390535 13-0¢1-01 tin housa check Oct- 16} In hguse check: Oct-17
1
Name Functian
Calibeated by Caudo Leubler Laboratory Technician
Aporavad by; Katja Pokovic Techrics! Managar /?@-

lssued. Septembar 25, 2097

This callration cerificate shall not be reproduced sxcapt o Nl without wiitten approval of the laboratory
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Appendix Issue Date: November 28, 2017 Revision Date: March 29, 2018 Revision No.: - 1 -
Calibration Laboratory of v, §  Schweszerischer Kalibnerdienst
Schmid & Partner — G Service suisse détsionnage
Engineering AG Servio swizrero o 1 aturs
Zoughausstrasse 43, 8004 Zurich, Switaeriand 'QN " S geiss Catibration Service
Accredied by the Swiss Accreditation Servio (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sarvice is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tssue simulating kguid

NORMxy.z sensitivity In free space

ConwF sensitivity in TSL / NORMx,y.2

DCP diode comprassion point

CF crest factor (1/duty_cycle) of the RF signal

ABCD modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Polarzation & & rotation around an axis that is In the plane normal 10 probe ax:s {(at measurement center),
i, 8 =0 s normal 1o probe axis

Connecior Angle information used in DASY system 1o align probe sensor X 10 the robot coordinate sysiem

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

b) IEC §2209-1, ", “Measuroment procedure for Ihe assessment of Specific Absorplion Rate (SAR) from hand-
held and body-maunted devices used next to the ear (frequency range of 300 MHz to 6 GHz)", July 2018

¢) IEC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices

used in close proxamity 1o the human body (frequency range of 30 MMz o 6§ GHz)", March 2010
d) KDB 865864, "SAR Measurement Raquirements for 100 MHz 10 6 GHz"

Methods Applied and Interpretation of Parameters:
e NORMx.y.z Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell. { > 1800 MHz: R22 waveguide),
NORMx,y.z ara only intermediate vaiues, i.e., the uncertainties of NORMx.y,z does not affect the E°-fiekd
uncertainty inside TSL (see below ConvF).

o NORM(l)x,y.z = NORMx.y.z * frequency_response (see Frequency Response Chart), This linearization is

Implementad in DASY4 software versions later than 4.2. The uncertainty of the frequency response ls included

In the stated uncenainty of ConvF

*  DCPx.y.z DCP are numerical inearzation paramaters assessed based on the data of power sweep with CW

signal (no uncertainty required). DCP does not depend on frequency nor media

e PAR:PAR s the Peak o Average Ralio that is not calibrated but determmned based on the signal

’ i

o Axyz Bxyz Cxyz Oxyz VReyz A B, C, D are numercal inearizaton parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum callbration range expressed in RMS voltage across the diode.

¢ ConvF and Boundary Effect Parameters: Assessed In flat phantom using E-fleld (or Temperature Transfer
Standard for f < 800 MHz) and inside wavegulde using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for

compensation (alpha, depth) of which typical uncertainty values are given. These parameters are

boundary
manASYlmmbhmmmydoubmwm mmnmm

10 NORMx.y.z * ConvF whereby the uncenainty corresponds 1o that given for ConvF. A
ConvF is used in DASY version 4 4 and higher which alows extending the validity from = somzmsoo
MHz

o Spharical isolropy (3D deviation from isotropy). in @ field of low gradients realized using a fiat phantom
exposad by a pateh antenna,

e Sensor Offset: The sensor offsel corresponds ta the offset of virtual measurement center from the probe tip
(on probe axis), No tolerance required.

e Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required),

Certificate No: EX3-3350_Sep17 Page 2of 11
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Appendix Issue Date: November 28, 2017 Revision Date: March 29, 2018

Revision No.: - 1 - rlr.

EX3DV4 - SN.3880 September 25, 2017

Probe EX3DV4

SN:3860

Manufactured:  January 23, 2012
Calibrated: September 25, 2017

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!)

Certificate No: EX3-3860_Sep17 Page 3of 11
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Revision Date: March 29, 2018
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EX3DV4- SN-3860

September 25, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3860

Basic Calibration Parameters

Sensor X | Sensor Y Sensor Z Unc (k=2)
Norm (uVi(Vim))" | 0.15 0.12 0.37 £10.1 %
DCP (mV)® [ 926 | 933 100.2
Modulation Calibration Parameters

uiD ["Communication System Name [ A B c D VR unc”

‘ dé | dBvav a8 | mv | (k=2) |
0 EW X | 00 00 1.0 000 | 1353 | +38%

| . Y 0.0 0.0 1.0 | 1437 |

l | z 00 | 00 1.0 1471 |

probability of approximately 95%.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage

* The uncertanties of Norm X.Y,Z ca nat affect the E*-Niels uncantainty insda TS, (see Pages 5 and 6)

* Numarical linearization parameter. uncatainty not TaguirGd

* Uncertminty is determined uging tha max. deviation fram insar response spplying recaanguler distnbution and = expressad far (he aquare of the

field value

Centificale No: EX3-3360_Sep17 Page 4 of 11
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EX3DV4- SN:3860

Seplember 25, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3860

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity | Depth” uUne

CF(MHzZ)© | Permittivity " (Sim) " ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
2450 39.2 1.80 7.79 7.78 7.79 0.36 0.90 £120%
2600 39.0 .96 7.50 7.50 7.50 0.33 0.85 2120%
5250 359 4.71 517 517 517 0.35 1.80 £13.1 %
5600 35.5 5.07 4.70 4.70 4.70 0.40 1.80 £131%
5800 35.3 527 5.00 5.00 5.00 0.40 1.80 +131%

© Fraquency valdiy sbove 300 MHz of + 100 MHz only appies for DASY vd 4 and nigher (see Page 2], else it = restricted to = 50 MH2 The

unceriginty is the RSS of the ConvF uncertainty at cafibration frequency and 1hs uncertainty for the indicated frequeancy band. Frequancy valday
belaw 300 MKz 15 & 10, 26, 40, 50 and 70 MHz for ConvF assassmants at 30, 64, 128, 150 and 220 MHz respectively, Above 5 GHz frequency
validity can be extendad %o £ 110 MHz.

" At frequencies Delow 3 GHz, the valdiy of tissue parameters (c and o) Can be refaxad to = 10% if iqud compensaton farmula 1s appled 1o

measured SAR values Al freguancies abave 3 GHZ, the valiiity o tissue parameters (c 2nd a) i8 restricted o = 5% The uncestainty is the RSS of
the CanvF uncertaimty far mcicated targel lissus paramalers

© alphaDepth are datermined durng caliration, SPEAG warrants that the remaning deviatan due 10 the bourdery eflect shar compansatan =
always less than = 1% or frequencias balaw 3 Gz srd balow = 2% for fraguancies between 3.6 Gz al any distance larpar than half the probe tp

diameter from the bouncary

Centificate No: EX3-3860_Sep17
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Appendix Issue Date: November 28, 2017 Revision Date: March 29, 2018 Revision No.: - 1 - ‘

EX3DV4- SN:3850 Seplember 25, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3860

Calibration Parameter Determined in Body Tissue Simulating Media

| f{MHz)® Po?r:u‘i::iivlv:y' Co?g::)u;vny l ConvF X lcwv[ ConvF Z iupna“\ n;np;‘h'“ (l:-mz:) ]
2450 52.7 1.95 7.98 7.98 7.98 0.24 088 | $120% |
5250 489 5.36 4.59 4,59 4,59 0.40 1.0 | £131%
5800 485 5.77 3.04 3.94 3.94 0.45 1.80 | £134%
5800 48.2 6.00 4.23 4.23 4.23 0.45 180 | 2131 %

© Froquency vaidey above 300 MHz af + 100 MHz ey appies for DASY vd 4 anc higher (see Page 2], else |l & restnctad to = 50 MKz The
urcarainty is tha RSS of the ConvF uncertanty at calibraton Feguancy and the uncerainty for the indicated frequency band. Frequency validity
bedaw 300 MHZ 18 + 10. 25, 40, 50 and 70 MHz for ConvF assessments st 30, 64. 123, 150 and 220 MHz raspactively. Abave 5 GHz fréquency
valigity can be axtenced ta = 110 Mz

" Al frequencies below 3 GHz. the valdity of lissue parameters (¢ and a) can be relaxed to = 0% I liquid compensatan formula is soplied fo
measusd SAR values. Al Foguencies abave 3 GHz, the validity of tissue parameters (¢ and a] is restricled (0 = 5%, The uncedtainty is the RSS of
the Canvi- uncertanty for indicated 1arpal issua paramslers

“ Alpha/Dopth are determined durng caibration. SPEAG weasrants that the remaning deviatan due to the toundary effect sher compansation =
always less than £ 1% for frequencies belaw 3 GH2 and balow = 2% for frequancies betwean 3.8 Giiz at any distence lerger than half the probe to
diameter from the boundary

Certificate No: EX3-2860_Sep17 Page 6 of 11
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EX3DV4- SN:3860 Septemnber 25. 2017

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Certificate No: EX3-3880_Sepi7 Page 7 of 11
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EX3DV4- SN:3860 Septermber 25. 2017

Receiving Pattern (¢), 8 = 0°

=600 MHz. TEM f=1800 MHz R22
“ . - 3 . .
Toet X Y Z Tot X ¥

Error [dB]

Ru:(]

C'.TIJH. :,gr.r,zl.: _;J |

1800 Mz 2S00 Me:

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Certificate No: EX3-3860_Sept? Page Bof 11
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EX3DV4- SN:3860 Septamber 25, 2017
Dynamic Range f(SARpcaq)
(TEM cell , foya= 1900 MHz)
10%- 2t
S 10+ 3 B it
B : Pl
=2 L%
w w
2 .
g | .
£ 10 [
[ bid i L
i
10 o
| | A J
10= 10 100 10 10° 10
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1- 4 i 3
3 3
‘E 0— B o B g B iag i et .—.—0—-‘0—0—0—‘ PRIPSE
wo .
..10'3 10! 100 101 10 109
SAR [mW/cm3] -
2] (o]
not compensated campensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4- SN:3860

September 25, 2017
Conversion Factor Assessment

f = 2450 MHz WGLS R22 (H_conw) = 2450 MHz WGLS R22 (M_corwvF)

Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz

oNnNad

Deviation
Lobdbo o0 D

a‘o'uaﬁw

-10 06 -08 -04 -02

0.0 02 04 0.6 08
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)

10

Certificate No: EX3-3860_Sep17
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EX30Va- SN:3860 September 25, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3860

Other Probe Parameters

Sensor Arrangement Triangular
“Connector Angle (") A 171
Mechanical Surface Defection Mode enabled
Optical Surface Detection Made = disabled
Probe Overall Length ’ ' 337 mm
Probe Body Diameater 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm .
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip o Senscr Y Calibration Point 1mm
Probe Tip to Sensor Z Callbration Point 1 mm
Recommended Measuremen!t Distance from Surface 1.4 mm

Centificate No: EX3-3860_Sep17 Page 11 of 11
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Appendix G — Calibration Certificates for Dipoles

Dipole 2450 MHz — SN709

. . i,

ga“bratlon Laboratory of S\\‘\\Qz_é"/,z S Schweizerischer Kalibrierdienst
chm!d & E’artner m c Service suisse d'étalonnage
Engmeenng AG B8 Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland % /'I/fl\\\‘\‘\\? S swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client IMST Certificate No: D2450V2-709_Nov15
[CALIBRATION CERTIFICATE

Object D2450V2 - SN: 709

Calibration procedure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration date: November 18, 2015

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

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

|
Calibration Equipment used (M&TE critical for calibration)

Primary Standards l D # Cal Date (Certificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 07-Oct-15 (No. 217-02222) Oct-16

Power sensor HP 8481A | US37292783 07-Oct-15 (No. 217-02222) Oct-16

Power sensor HP 8481A | MY41092317 07-Oct-15 (No. 217-02223) Oct-16

Reference 20 dB Attenuator SN: 5058 (20k) 01-Apr-15 (No. 217-02131) Mar-16

Type-N mismatch combination SN: 5047.2 / 06327 01-Apr-15 (No. 217-02134) Mar-16

Reference Probe EX3DV4 | SN: 7349 30-Dec-14 (No. EX3-7349_Dec14) Dec-15

DAE4 [ SN: 601 17-Aug-15 (No. DAE4-601_Aug15) Aug-16

Secondary Standards 1 ID # Check Date (in house) Scheduled Check

RF generator R&S SMT-06 [ 100972 15-Jun-15 (in house check Jun-15) In house check: Jun-18
| Network Analyzer HP 8753E ‘ US37390585 S4206 18-Oct-01 (in house check Oct-15) In house check: Oct-16

Name Function Signature
Calibrated by: Leif Klysner Laboratory Technician g ,7
: ,3’ /4‘/‘ =
Approved by: Katja Pokovic Technical Manager 7 y ////f %
/ b e ;/'/’:

Issued: November 19, 2015

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

Certificate No: D2450V2-709_Nov15 Page 1 0f 8

SAR_Report_FCC_ISED_60320_6171741_Xrite_revl_Appendix Page 48 of 56

—wn -



Appendix Issue Date: November 28, 2017 Revision Date: March 29, 2018 Revision No.: - 1 - rlr.

. . o,
Cahbt;atnon Laboratory of S\\\\\\/_///l/'} S Schweizerischer Kalibrierdienst
Schm!d & Eartner M c Service suisse d'étalonnage
Englneerlng AG BaSNS Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland é/,/ ,//_\\\ < S swiss Calibration Service
il W
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) 1EC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

e SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

e SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D2450V2-709_Nov15 Page 2 of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0+0.2) °C 3826 % 1.87 mho/m £ 6 %
Head TSL temperature change during test <0.5°C =
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured

250 mW input power

13.5 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

52.7 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

250 mW input power

6.23 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

24.6 W/kg = 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 52.7 +6 % 2.02 mho/m =6 %
Body TSL temperature change during test <0.5°C e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.3 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

52.3 W/kg + 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

250 mW input power

6.23 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

24.7 W/kg = 16.5 % (k=2)

Certificate No: D2450V2-709_Nov15
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 543Q+04jQ

Return Loss -27.6dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 486 Q+3.8jQ

Return Loss -27.9dB

General Antenna Parameters and Design

lﬂectrical Delay (one direction) 1.160 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps

are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on July 05, 2002
Certificate No: D2450V2-709_Nov15 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz ; Type: D2450V2; Serial: D2450V2 - SN: 709

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz: o = 1.87 S/m; &, = 38.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.67, 7.67, 7.67); Calibrated: 30.12.2014;
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 17.08.2015
o Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

o DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

Date: 18.11.2015

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 114.3 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 28.0 W/kg

SAR(1 g) = 13.5 W/kg; SAR(10 g) = 6.23 W/kg
Maximum value of SAR (measured) = 22.3 W/kg

-4.60

-9.20

-13.80

-18.40

-23.00

0dB =22.3 W/kg = 13.48 dBW/kg
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Impedance Measurement Plot for Head TSL

18 Nov 2015 14:23:55
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DASYS5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz ; Type: D2450V2; Serial: D2450V2 - SN: 709

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz: 6 = 2.02 S/m; &, = 52.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

e Probe: EX3DV4 - SN7349; ConvF(7.53, 7.53, 7.53); Calibrated: 30.12.2014;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 17.08.2015

Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Date: 18.11.2015

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 108.8 V/m; Power Drift = 0.00 dB
Peak SAR (extrapolated) = 26.4 W/kg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.23 W/kg
Maximum value of SAR (measured) = 21.8 W/kg

-4.40

-13.20

-17.60

-22.00

0dB =21.8 W/kg=13.38 dBW/kg
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Impedance Measurement Plot for Body TSL

18 Nov 2015 14:22:26
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Extended Dipole Calibration Verification for the D2450V2, SN: 709

Referring to section 3.2.2 of KDB 865664 D01, the tables below contain the measurement results for the

impedance and return loss of the dipole.

1
M
S
T

Justification of the Extended Calibration

Calibration Verification
November 18, 2015 November 21, 2016
2450 Head TSL Target Measured Delta
. , , R=-400Q,
Impedance, transformed to feed point 54.3Q+0.4jQ 50.3Q +24jQ
X=+2.0Q
Return Loss -27.6dB -32.46 dB -17.6 %
2450 Body TSL Target Measured Delta
. : . R=-0.8Q,
Impedance, transformed to feed point 48.6 Q +3.8]Q 47.8Q+2.0jQ
X=-180Q
Return Loss -27.9dB -30.4dB -9.0%

Measurement Plot for Head TSL

Measurement Plot for Body TSL

51 2.4500000 GHz 50.273 @ 2.3738 0 154.20

Tr2 sll Log Mag 10.00de/ Ref 0.000c6 [F1]
50.00

51 2.4500000 GHz —32.460 dB
40.00

30,00
20.00
10.00

0,000 )

-10.00
-20.00

i
-30.00

~40.00

-50.00

&

Chl Start 2 GHz

Tre2

Ch1 Start 2 GHz

M1 2.450 GHz  47.831 01
j2022 01
376 pH

Pwr 10 dBm Bw 10 kHz

511 d8 Mag 5 d8/ Ref D d8 Cal Offs 2

Pr 10 dBm Bw 10kHz Stop 3GHz

The impedance is within 5 ohm of prior calibration.

The return loss is <-20 dB and within 20% of prior calibration.

Therefore the verification result supports extended dipole calibration.
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