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Brand Name SAILOR 3965 UHF FireFighter

FCC ID ROJTT-3965A

IC number 6200B-3965

EUT Type TNF licensed non-broadcast transmitter / UHF Radio
Intended Use body worn with belt clip and PTT configuration in front of face

Prepared by
IMST GmbH, Test Center
Carl-Friedrich-Gaul3-Str. 2 — 4
47475 Kamp-Lintfort

Testing Laboratory

Germany
Prepared for

Thrane & Thrane A/S

Lundtoftegaardsvej 93D
Applicant

2800 Kgs. Lyngby s

Denmark

Test Specification
Applied Rules/Standards IEEE 1528-2013, FCC CFR 47 § 2.1093, RSS-102 Issue 5
Exposure Category [ general public / uncontrolled exposure X1 occupational / controlled exposure
Test Result X PASS O FAIL
Report Information
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Appendix A - Pictures

Pictures of the EUT

Pic.1:

Front side view of the device under test.

| &

Pic. 2: Back side view of the device under test.

be) [2 1)

Device under test with attached PTT microphone and tested accessory (B3906, B3503, belt clip, leather case, C500).

Pic. 3:
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Pictures of Test Positions of the EUT

25 mm

Pic. 4:  Test position front side of EUT towards the phantom, PTT configuration with 25 mm gap in front of mouth.

Pic. 5:  Test position back side of EUT towards the phantom, belt clip attached, 0 mm distance.
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Pic. 6:  Test position back side of EUT towards the phantom, belt clip and PTT microphone (C500) attached, 0 mm distance.

Pic. 7. Test position back side of EUT towards the phantom, leather case attached, 0 mm distance.
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Appendix B - SAR Distribution Plots

Worst Case Plots for SAR Measurement per Technology

Test Laboratory: IMST GmbH, DASY Blue (I); File Name: TT-
3965A 221 b front mid PTT 25mm clip B3503.da4

DUT: Cobham; Type: SAILOR TT-3965A; Serial: 1967470221
Program Name: Front Side

Communication System: CW; Frequency: 462.55 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 462.55 MHz; o = 0.866 mho/m; ¢, = 43.6; p = 1000 kg/m®

Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6R - SN1579; ConvF(7.95, 7.95, 7.95); Calibrated: 2/21/2018

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

- Electronics: DAE3 Sn335; Calibrated: 2/15/2018

- Phantom: ELI 4; Type: ELI 4; Serial: 1004

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

PTT 25mm/Area Scan (8x17x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 2.51 mW/g

PTT 25mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 47.6 V/m; Power Drift = -0.212 dB

Peak SAR (extrapolated) = 3.22 W/kg

SAR(1 g) =2.37 mW/g; SAR(10 g) =1.76 mW/g

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 2.49 mW/g

mWfq
2.49

2.08

1.67

1.26

0.847

0.436

Plot. 1: SAR distribution plot for PTT configuration, mid channel, front side of EUT toward the phantom, 25 mm distance, belt clip .
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Test Laboratory: IMST GmbH, DASY Blue (I); File Name: TT-
3965A 221 b body back mid clip B3503.da4

DUT: Cobham; Type: SAILOR TT-3965A; Serial: 1967470221
Program Name: Back Side

Communication System: CW; Frequency: 462.55 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 462.55 MHz; o = 0.962 mho/m; ¢, = 57.2; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6R - SN1579; ConvF(7.97, 7.97, 7.97); Calibrated: 2/21/2018

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

- Electronics: DAE3 Sn335; Calibrated: 2/15/2018

- Phantom: ELI 4; Type: ELI 4; Serial: 1004

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

Body Worn/Area Scan (8x17x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 4.03 mW/g

Body Worn/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 61.9 V/m; Power Drift = 0.009 dB

Peak SAR (extrapolated) = 5.21 W/kg

SAR(1 g) = 3.81 mW/g; SAR(10 g) = 2.83 mW/g

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 4.00 mW/g

m¥¥ig
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Plot. 2:  SAR distribution plot for body-worn configuration, mid channel, back side of EUT toward the phantom, belt clip attached, Omm.
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Appendix C - System Verification Plots

Test Laboratory: IMST GmbH, DASY Blue (1); File Name: 240418 b 450MHz 1579 335 ELl|4.da4

DUT: Dipole 450 MHz SN1014; Type: D450V2; Serial: D450V2 - SN:1014
Program Name: System Performance Check at 450 MHz

Communication System: CW,; Frequency: 450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 450 MHz; o = 0.857 mho/m; ¢, = 43.7; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6R - SN1579; ConvF(7.95, 7.95, 7.95); Calibrated: 2/21/2018

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

- Electronics: DAE3 Sn335; Calibrated: 2/15/2018

- Phantom: ELI 4; Type: ELI 4; Serial: 1004

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

d=15mm, Pin=250mW/Area Scan (7x14x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (measured) = 1.18 mW/g

d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 35.3 V/m; Power Drift = 0.011 dB

Peak SAR (extrapolated) = 1.83 W/kg

SAR(1g) =1.17 mW/g; SAR(10 g) =0.773 mW/g

Maximum value of SAR (measured) = 1.25 mW/g
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Plot. 3: System Verification Measurement 450 MHz, head.
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Test Laboratory: IMST GmbH, DASY Blue (I); File Name: 040518 b 450B 1579 335 ELI4.da4

DUT: Dipole 450 MHz SN1014; Type: D450V2; Serial: D450V2 - SN:1014
Program Name: System Performance Check at 450 MHz

Communication System: CW; Frequency: 450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 450 MHz; o = 0.954 mho/m; ¢, = 57.4; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6R - SN1579; ConvF(7.97, 7.97, 7.97); Calibrated: 2/21/2018

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

- Electronics: DAE3 Sn335; Calibrated: 2/15/2018

- Phantom: ELI 4; Type: ELI 4; Serial: 1004

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

d=15mm, Pin=250mW/Area Scan (7x14x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (measured) = 1.30 mW/g

d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 37.3 V/m; Power Drift = -0.003 dB

Peak SAR (extrapolated) = 1.90 W/kg

SAR(1 g) =1.22 mW/g; SAR(10 g) =0.811 mW/g

my¥/g
1.30

1.07

0.6836

0.605
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Plot. 4: System Verification Measurement 450 MHz, body.
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Appendix D — Certificates of Conformity

Fig. 4:

Schrmid & Partner Engineering AG s E e 4a E

trasse 43, B004 Zwich, Switzerland
Phoos +41 44 245 9700, Fax +47 44 245 9775
inledispasg. com, hipothwwaspoag com

Certificate of conformity )
Item Dosimetric Assessment System DASY4
Type No SD 000 4014, SD 000 4024
Software Varsion No DASY 4.7
| Manufacturer / Origin Schmid & Pariner Engineering AG
Zeughaussirasse 43, CH-8004 Zorich, Switzerland

References

[1] IEEE 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-fverage Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurament
Techniques®, June 2013

[2] |EC 62208 — 1, “Specific Absorption Rate (SAR) in the frequency range of 300 MHz to 3 GHz -
Measuremenl Procedure, Part 1: Hand-held mobile wireless communication devices®, February 2005

3] IEC 82209 - 2, “Evaluation of Human Exposure to Radio Frequency Fiakds from Handheld and Body-
Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to 6 GHz: Human
models, Instrumentation and Procedures, Pan 2; Procedure to determine the Specific Absorption
Rate (SAR) for ... including accessories and mulliple transmitters”, March 2010

[4] KDB 885864, "SAR Measuremenl Requirements for 100 MHz o 6 GHz"

[5] ANSI-CE3.18-2011, "American National Standard for Methods of Measurement of Compatibility
batwean Wireless Communication Devices and Hearing Aids®, May 2011

Conformity
We cerify thal this system s 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 evalualed according 1o the above standards

and is documented in the applicable chapters of the DASY4 system handbook and in Chapter 27 of the

DASYS system handbook.

The uncertainty values represent curment siate of methodology and are subject to changes. They are

applicable to all laboratories using DASY4 provided the following requirements are mel (respansibility of

the system end wser):

1) the system s 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 calibraled within the requested period,

4)  the "minimum distance” between probe sensor and inner phantom shell and the radialion source is
sakacted properly,

5) the system performance check has baen successful,

6} the operational mode of the DUT i CW, COMA, FOMA or TOMA (GSM, DCS, PCS, 15136, PDC)
and the measurementfintegration time par point is = 500 ms,

7}  if applicable, the probe modulation faclor is evaluated and applied according to field level,
medulation and frequency,

8) Ihe dielectric paramelers of the liquid are conform with the standard requirement,

9) the DUT has been positioned as describad in the manual,

10) the uncertainty values from the calibration certificates, and the laboratory and measuremeant
equipment dependent uncertainties, are updated by end user accordingly,

s p e a g9
S e 43, 3004 2, Sweend

T s
Phons +41 44 248 8700 Faw «41 44 248 BTTD
/ eorm, 10 S D08 COmM

Date  19.09.2016 7 Sign | Stamp

Doc Mo 880 — SDOOD40XA-Standards_1608 = G KPIFE Page 1 (1)

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

S p e a g

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phono «41 44 245 9700, Fax +41 44 2459779
info@speag com, hipwww. Speag com

Certificate of Conformity / First Article Inspection

Item SAM Twin Phantom V4.0 and V5.0
| Type No QD000 P40 C
Series No TP-1150 and higher
Manufacturer Untersee Composites
Knabelstrasse 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. Certaln 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

Maternal 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 | Bmm +/- 0.2mm at ERP First article, All

at ERP items

Material rel. permittivity 2 - 5, rel. permittivity 3.5 +/- 0.5 | Material

paramelers loss tangent 5 0.05, at f S8 GHz | loss tangent s 0.05 sampies

Material resistivity | Compatibility with tissue Compatible with SPEAG | Phantoms,
simulating liquids . liquids. ** Material sample

Sagging Sagging of the fiat section in < 1% for filling height up | Prototypes,
tolerance when filled with tissue | 1o 155 mm Sample testing

__| simulating liquid.
*  TheT'iS CAD file is derived from [2] and is also within the tolerance requirements of the shapes of
the other documents.

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) OET Builetin 65, Supplement C, “Evaluating Compliance with FCC Guidelinas for Human Exposura
to Rad! Electromagnetic Fields", Edition 01-01

[2] |EEE 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

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 rale (SAR) for hand-held devices used in close

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

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

13]

[4)

Conformity
Based on the sample tests above, we cartify 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
d i 3 i AG
Date 25.07.2011 gc'lu :\!%%:gﬁm 421 WM%
Signature / Stamp 77 - -‘r:éummm

DocNo 881-QDO0OPIOC-H Page 1

Fig. 5: Certificate of conformity for the SAM phantom.
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Schmid & Pannar Enginsaring &4

s P

e a g

Zeughausstasse 43, 8004 Funch, Switzerland
Phong +41 1 245 9700, Fax +41 1 245 9779
info@upang cam, Ml spesn com

Certificate of Conformity / First Article Inspection

Item Cwal Flat Phaniom ELI 4.0

Type Na QD ovaA DIl B

Series Mo 1003 and highar

Manufaciures SPEAG
Zeughausstrasse 43
CH-B004 Zlrich
Switzedand

Tests

Complete tests were made on the protetype units GD OVA 001 AA 1001, QD OVA 001 AB 1002,
pre-serias units QD OWA 001 BA 1003-1005 as well as on the series wnits QD OWA 001 BB, 1006 .

Test Requirement Details Units tested
Dimensions Compliant with the standard IEC Dimensions of bottom Profotypes,
62209 = 2 [1] requirements for 300 MHz =8 GHz: | Samples
longiudinal = &00 mm
(mex. dimension)
width= 400 mm (rmin
dirmension)
depih= 190 mm
Shape: ellipse
Material thickness | Compliant with the standard IEC Bottom plate: Profotypes,
G220 — 2 [1] requirements 2.0mm +L 0.2mm A iberms
Material Dielectric parameters for required 300 MHz — & GHz Material
paramelans fréquencies Rl permitbvity =4 401, | sample
Lossg tangent < 0.05
Material resistivity | The materal has been tested 1o be DEGMBE based Equivalent
compatible with the liquids defined in | simulating liquids phantoms,
the standards if handled and cleaned Material
according o the instructions, sample
Observe Technical Mate for materal
compatiility. i
Sagging Comgliant with the requirements < 1% typical < 0.8% if Prolotypes,
according to the standard. filled with 155mm of Sampla
Sagging of the flat secton when filed | HSLS0D and without fesling
with tissue simutating lguid DUT below
Standards

[l

IEC 62200 - 2, Draft Viergion 0.9, “Evaluation af Human Exposure to Radio Frequency Fields from

Handhald and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz
ta & GHz: Human models, Instrumentation and Frocedures
Part 2; Procedure 1o determine the Specific Absorplion Rate (SAR) for .. including accessores and
mutliple transmitiers”, December 2004

Conformity

Based on the sample tests abowe, we cerlify that this item is in compliance with the standard [1].

Date
Signature | Stamp

07.07 2005 5

Prinresit

Schm. L T N ring &8
Zeugna=feiracss 49004 Zurkch EW'
s %

infa s paag.oom, Wpcivowre spasg oom

Doc Mo A81 - QD OVAODDI B.C

Fig. 6:

Certificate of conformity for ELI4 phantom.

Page (1}
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Appendix E — Calibration Certificates for DAEs

DAE 3 — SN: 335

Calibration Laboratory of A, Schweizerischer Kafibrierdienst
Schmid & Partner = Service suisse @'dalonnage
Engineering AG % Servizio svlzzero di taratura

Zeughausstranse 43, BI04 Zurich, Switzerland %, 4ﬁ>.,? Swias Calibeation Service
Accredited Dy the Swiss Accredeation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of Ihe signatories 10 the EA

Multilateral Agreement for the recognition of calibration certificates

Cliet  IMST Certifionte No; DAE3-335_Feb18
|CALIBRATION CERTIFICATE

| Object DAES - SD 000 D03 AA - SN: 335

Calibraton plocecure(s) QA CAL-06.v29

Calibration procedure for the data acquisition electronics (DAE)

Calbration date February 15, 2018

Thia caliteation certdicale cocumants 1ha imonatiity 1o national stardards. which raaiize the physical units of measuremaents (S1)
The measurements and the wuncsriaintes with confidencs probatility fre gven on the following peges and are part of the Cerificate.

All cakibrabons hitve been conducied In the closed laboraioty taclity. onvennmant temperature (22 = 31°C and humisty < 70%
Calitvation Equipment usad (METE crtoal for caibratan)
Primary Stnaards |10 » Cal Date {Certificate Na.j Schadisad Calbrancn
Kaihioy Multimeter Type 2007 | SN, o8t0278 31-Aug17 (Na-21092) Avg-18
| Secondary Stanauras 0+ Coeck Date P house) Scheddes Check
| Auto DAE Caltranion Unt SE AWS 053 AA 1001 0d-Jan- 18 (in house chack) In housa check: Jan 18
Calorator Box V21 | SE UMS 006 AA 1002 04-Jan-10 (in house chack) In housa cneck: Jan19
Nameo Function Signatue
Calibratad ty! Enc Hanteld Laboratory Technicinn = = > /{ 5
Apgroved by Sven Kunn Deputy Manager pd 4 g
/\__ (=

| This caibraton cenificate shall not He reptoduced axcept in full withou! written apgroval of the labocatory, J

Cortiticate No: DAE3-335_Feb18 Page 1 ol 5
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Calibration ubor‘to’y of ‘\\“f“:'_;’"’",, Schweizerlscher Kalibrlerdienat

Schmid & Partner SN="2% s Service -n:o d’adon:np
Engineering AG % C  Sarvizio svizsers & tarsturn

Zeughausstrasss 43, 5004 Zurich, Switzeriand ‘-,%ﬂ‘\_,? S  Swiss Calibration Service

Accradited by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA

Multiateral Agreement for the recognition of calibeation carbficates

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 Voitage 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 voitage on
the differential measurament.

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

» AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

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

* [nput 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 intermal auto-zeroing and during measurement.

« 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.

Cartificate No: DAES-335_Feb18 Page 20! 5
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DC Voltage Measurement
A/D - Conwerter Rasolution nominal
High Range: LS8 = 6.1aV, full range = -100..+300 mV
Low Range: 1s8 = 610V . fullrange = -1, +3mV
DASY measurement parameters; Auto Zero Time: 3 sec. Measuring time: 3 sec
Calibration Factors X Y 4
High Range 404.008 + 0.02% (k=2) | 404,570 £ 0.02% (k=2) | 403.683 + 0.02% (k=2)
Low Range 3,96123 + 1.50% (k=2) | 3.97229 = 1.50% (k=2) | 3.96600 + 1.50% (k=2)
Connector Angle
| Connector Angle to be used in DASY system | s4a57s1s |

Certficats No: DAE3-335_Feb18 Page 3ol 5
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Appendix (Additional assessments outside the scope of SCS01 08)
1. DC Voltage Linearity

High Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 199994 21 “1.22 -0.00
Channel X + Input 20005.02 291 0.01
Channel X = Input -19996,52 414 -0,02
Channel Y + Input 199993.47 -1.88 -0.00
Channel Y + Input 20004.32 2.25 0.01
Channol Y - Input -19998.31 245 -0.01
Channel Z + Input 159994.08 1.1 -0.00
Channel 2 + Input 20002.26 0.27 0.00
Channel Z - Input -20000.94 -0,08 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2003.59 1.86 0.09
Channel X + Input 20267 0.64 0.32
Channel X - Input -197.84 0.19 010
Channel Y + input 2003.05 1.29 0.06
Channel Y + Input 201.88 -0.20 -0.10
Channel Y - Input -198.54 Q.71 0,36
Channel Z + Input 2003.24 1.60 0.08
Channel Z + Input 201.31 -0.63 -0.31
Channel Z « Input -199.09 -1.04 0.52
2. Common mode sensitivity
DASY measurement parameters: Aute Zero Time: 3 sec, Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (1V) Average Reading (uV)
Channel X 200 -10.61 -12.33
- 200 1381 12.32
Channel Y 200 <10.05 -10.38
- 200 10.29 9.60
Channel 2 200 2.78 2.66
-200 -4.47 -4.91
3. Channel separation
DASY measurement par 3. Auto Zero Time: 3 sac; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 - -1.33 -1.60
Channel Y 200 9.46 -0.02
Channel Z 200 456 6,81 -
Certificate No: DAE3-335_Feb18 Paged ol 5
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec: Measuring fime: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16178 15938
Channel Y 16088 16781
Channel Z 16104 15801

5. Input Offset Measurement
DASY measurement parameters: Aute Zere Time: 3 seq- Measuring time: 3 sec

Input 10MQ
Average (uV) | min. Offset (uV) | max. Offset (av) | S'% ?:",’;"w"
Channel X D.42 -0.31 1.18 0.30
Channel Y 083 «0.21 213 0.47
Channel Z 027 -1.71 2.07 0.58
6. Input Offset Current
Naminal Inpul circuitry offset current on ali channels: <25fA
7. Input Resistance (Typical values for iformation)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values far information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.8
Supply (- Vee) 78
9. Power Consumption (Typical vaiues for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vce) +0.01 +6 =14
Supply (- Vec) -0.01 -8 -9
Certificate No: DAE3-335_Feb18 Page Sof 5
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Appendix F — Calibration Certificates for E-Field Probes

Probe ET3DV6R — SN1579

Calibration Laboratory of s cher Kol

Schmid & Partner G Service suase dtaionnage
Engineering AG Servizio svizzero di taratura
Zeughausstrases 43, 8004 Zurich, Switzerland S Swiss Calibration Service

Accredited by the Swiss Accreditsticn Servics (BAS)
The Swiss Accreditation Service is one of the signatories to the EA

Accreditation No.; SCS 0108

" Agr for the gnition of calibration certificates
Chent  IMST Certficate No: ET3-1579_Feb18

[CALIBRATION CERTIFICATE
I

Ooect ET3DVER - SN:1578

Caltaticn procecurels) QA CAL-01.v8, QA CAL-12.v9, QA CAL-23.v5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes

Caiitraten data February 21, 2018

This caitration cent & the w© SEndmgs. whion raalze the physcal unis of measuremens [51)

The messuremants and the Hies with canf) P y aw aven on e followng pages and are part of the comficate.

All cali 15 have been in the cosed laboratoey faclity: envionment temperabure (22 ¢ 3)°C and humicty « 70%

Caltration Toupment ssed (METE srtcs or caitrsnon)

Hmwlggggﬂ ") Cal Date {Canficate Na ) S jed Calibraton

Pawer mater NRP SN 104778 08 Apr- 17 {No. 217-02521002522) Apr-18

Power sensor NRP-291 SN: 10334 Od-Apr-17 (No. 217-02621) Aar-18

Powar sensar NRP.201 SN 103248 04 Apr 17 (N 217-02928) Apr-18

Refesunce 20 ¢B Asrusior SN S8377 2w) Q7 Age-17 (No. 217-02528} Ape-13

Reforence Prote ESIOVE SN 3013 200ec-17 N0 ES3-3013_Dectn) Dec-18

DAES Sx 680 21-0wc- 17 No. DAES-650_Dec17) Dwc-16

Seconcary Stancaios 10 Chack Data (n house] Schedidod Chack

Power meter E44100 SN, GBA1200674 08-Ape-16 (In house check Jun-16) In housa check: Jun-18

Power senscr E4412A | SN MY41408087 Of-Ape-16 (in house chack Jun-16) 1 house check: Jun-18

Power sensor E4412A { SN: 000110210 OB Apr-16 [in house chack Jun-16) In house checa. Jun-18 |

RF generator HI* 36480 | SN USIS42U0TT00 06-Aup 09 (n houss check Jun-16) | In houte cheok: Jun-18 Il
| Network Ansiyzer HP B753E | SN USIZTH00585 38.0ct-01 (n house check Oct- 17} 1 In house check Ogt-18 |
[ Name Funcan Sgnetre

Calorated by. Jeten Kasvatl Laboratory Techmcinn e e

’/

Aggroved by Katgs Bokowic Tecrncs Marage ,,,65323252?1

|
Issued February 22 2018

i This Ul shel not be rearaduced sxcent in full without wiitlen eppreval of the laboratary

Certificate No. ETM 1519 _Fenis
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Calibration Laboratory of A, g se o—
Schmid & Partner e Servce iehos ¢ b
c
Engineering AG %
Zeughaussirasse 4, 8004 Zurich, Switzerland ‘fv,,ﬁ\.w S owiss c-nmm Service
Accredited ty the Swiss Avcreditation Service (SAS) Acoreditation No.: SCS 0108

The Swiss Accreditation Service I8 one of the signatories fo the EA
Multiiaterai Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating Uquid

NORMx.y.z sansitivily in froe space

ConviF sensitivity in TSL / NORMx y.2

Dee diode compression point

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

A.B,C.D modulation dependent inearization paramaters

Polarization o o rotation around probe axis

Polarization § 8 rotation arcund an axis that is in the plane normal to probe axis {at measurement center),
le., § = (0 is narmai to probe axis

Connector Angle nformation used in DASY system 10 align probe sensor X to the robot coordinate system

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 Wirsless Communications Devices: Measurement
Techniques”, June 2013

b) IEC 62209-1, ", *Measurement procedure for the assessment of Specific Absarption Rate (SAR) fram hand-
held and body-mounted devices used next to the ear (frequancy range of 300 MHz to 6 GHz)", July 2018

c) IEC 62209-2. "Procedure 1o determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to & GHz)", March 2010

d) KDB B85684, "SAR Measurement Requirements for 100 MHz to 6 GHz"

MMApplbdnndlmmuonde
NORMx.y.z: Assessed for E-field polarization # = 0 (f < 900 MHz in TEM-cell; { > 1800 MHz! R22wcv¢gmdo)
NORMx.y.z are anly intermediate values. |.a., the uncertainties of NORMx.y.z does nat affect the E'field
uncertainty inside TSL (see below ConvF).

o NORM(fixy.z = NORMx.y.z * froquency_response (see Frequency Response Chart). This linearization &
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response s included
in the stated uncertainty of ConvF,

e DCPry.z DCP are numencal inearzalion parametors assessed based on the data of power sweep with CW
signal {no uncertainty required). DCP does not depend on frequency nor media

»  PAR: PAR is the Peak 10 Average Ratio that is not calibrated but determined based on the signal
characteristics

e Axyz Bxyz Cxyz Dxyz VRey.z A B C, D are numerical insarzation 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 calibeation range expressed in RMS voltage across the diade.

o ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Tempertature Transfer
Standard for | < BDO MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz, The same selups are used for assessment of the parameters applied for
boundary compensation (aipha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensiivity in TSL corresponds
1o NORMx,y.2 * ConvF whereby the uncertainty corresponds 1o that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to = 100
MHz

e Spherical isotropy (3D dewation from isotropy): in a field of low gradients resiized using a fiat phantom
exposed by a patch antenna.

o Sensar Offset. The sansar offsel corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No toierance required.

« Connector Angle: The angle & assessed using the informston gained by determining the NORMx (no
uncertainty required),

Centficata No. ET3-1570_Feb18 Page 2 of 17
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ET3DVER - 8N.1573 Fobrumry 21, 2018

Probe ET3DV6OR

SN:1579

Manufactured: May 7, 2001
Calibrated: February 21, 2018

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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ETIOVER-~ SN.15T9

Fedbruaty 21, 2018

DASY/EASY - Parameters of Probe: ET3DV6R - SN:1579

Basic Calibration Parameters .
Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uVityimy'y* 1.80 1.82 1.54 + 101 %
DCP (mV)" 101.5 100.5 1020
Modulaﬂon Calibration Parameters
Communication System Name A B [ ] VR Unc"
d8 | dByuv d8 mv (k=2)
0 cw X 00 00 | 12 000 | 2882 | £35%
| Y| 0o 00 | 10 | 2402 |
{ Z| 00 | 00 | 130 T 2510 |

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
muitiplied by the coverage factor k=2, which for a normal distribu

tion corresponds 0 a coverage
probability of approximately 95%.

‘1~mdm&v1nmmms Jiald uncedalknty inaide TSL (see Poges 5 and &)

me uncertanty not requred

" Uncertacty m ostammuned usirg Ihe Max. G3visbon from Wiear 7Ssstrse ApDiYINg fRCinpuiaT SSTTOUS0n and i expressed fr the squre of e

fald el

Cortificate No: ET3-1579_Febi8
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ETIDVER- SN.15TR February 21, 2078

DASY/EASY - Parameters of Probe: ET3DV6R - SN:1579

Calibration Parameter Determined in Head Tissue Simulating Media

[ c ﬁ_ mm,' ! ConvF X iCMV_TLCMWZ u_&‘;_m-_ ;k_-;lwl :
450 35 087 | 795 | 798 | 705 | 035 | 180 | s133% |
750 419 0,88 731 | 731 | 731 | o030 | 283 | 2120%
00 415 0.97 662 | €62 | 682 | 03 | 231 | s120%
1750 401 137 | s7 | sm | s | o7 | 208 | s120% |
1900 400 wio | sas | sa8 | sas | 079 | 204 | £120% |

s mevdsmyummwm:vmmmMywnwmsvu4wnqw(mm2) &0 | I resiricted 10 £ 50 MHz. The
uncetainty o the RSS of the Convf uncertainty s y el ihe 1he inccatad heguency bard. Frecuency valiaity
Deiow 300 Mz s 2 10, 25 &0 wmmmew.u—-u-na 128 'wwmww Above 5 Gz Yeguetcy
vﬁuvmuemmw:‘nowu

' Al frequenicies below 3 GHz, e validily of tissue paramelers (= and a) can be relaned ta £ 10 1 Iquig compensanon fomus s spplea 10

measurad SAR values Al equancies sbove J GHz, the vty of tsaus par % (eands) s 10 £ 5% The uncenaoty is the RSS of
nwww LAgE! basue »
¥ Npha/Degin are detarmined SPEAC ™t the Sue 1o e boundary eflect sher

Surng COMPANBNUON 1t
always foss than = mwmmmmaomwwghmwwmNamnmmmlrwcmw!umw
diametar rom Ihe baundary

Cernficate No: ET3-1572_Feb18 Page Sof 13
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ETIOVOR- SN-1579 February 21, 2018

DASY/EASY - Parameters of Probe: ET3DV6R - SN:1579

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz) © m&. ) “MMY hvl ConvF X c«mv' ConvF Z hm‘ Ljo.:mmpﬁ n:u-ii)
450 56.7 | 08¢ | 797 797 | 187 025 180 | =2133% |
750 555 0.96 l 6.76 I 676 6.76 0.39 232 £120%
1750 534 1.49 5.02 5,02 5,02 0.80 246 | £120%
1800 53.3 1.52 487 467 467 080 238 | £120% '

© Frequency valdty atove 300 Mz of = 100 MH2 anty applies for DASY vd & ang higher {aee Page 2), 053 1f is restricted to + 50 WMz The
uncartainty @ the RSS of the ConvF uncertanty at calibration frequency and the uncatanty far iha indcated frequency band. Fraguency validity
balow 300 Mz is £ 10, 28, AD. 50 and 70 MMz for ConviF assessments st 30, 64, 126 150 ano 220 MHz respectively. Above 5 GHz frequency
Mmhwmnw%

' At rmquencies Seiow 3} GHz, the validity of fissus parameters (c ard o) 0an be reisxed 1o & 10% ff Ique compensaton Ormus is soghed o
measered SAR vEluts Al Suquencies above 3 GHe. thw valGty of Bsaue SREMSEes (v nd o) & Mesceg 10 ¢ 5% The uncartarty s e RSS o
hw‘pwwlo-mwwmm

= AlphwDeaptn are determined dunng caibrason SPEAG waramis that i remeining devistion tus 1 the boundary efect aflée compensahon &
Slwvays less than £ 1% for regquencies Selow 3 GHE and below < 2% for frequences betwonn 3.6 GHZ at any distance lavpsr Than hef the prede 19
diernetor from fhe Doundary

Certificate No: ET3-1578_Feb18 Page 8 of 11
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ET3DVER- SN:1579

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

February 21, 2018

= = -
5] w » o
R s

‘1_‘_1'”'11! T

-

Frequency response {normalized)
5
T
~
1

- —— - P e o e N ‘
09 '
081 k2 i .
S —

06{ $ s
E i
05: | | | | L4l : O L} i { | : L ﬁ |
0 500 1000 1500 2500 3000

f [IMHz]

Uncertainty of Frequency Response of E-field: + 6.3% (k=2)

Cenificate No; ET3-1579_Febtd
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ET3DVER~ SN:1579

February 21, 2018

Receiving Pattern (¢), $ = 0°

=600 MHz, TEM =1800 MHz R22

Tet

(,
e

<

L
2500 Miex

1300 Wz

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

Certfficate No: ET3-1579_Febid Paga B of 11
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ET3DVER- SN:1572 Febeuary 21, 2018

Dynamic Range f(SARc.q)
(TEM cell , fyuy= 1900 MHz)

Input Signal [uV)]

10 10° 10

1 10 10!
& o
not compensated compensated
2
PRI U ol A UL i iii
[ g
=2 } :
|§ 1] 'H'T'H‘Q"Y'.‘ gl o arn o SRR e
Lk ¢ " 31
2 . T pe . -
103 10 10 e "0 102 o
SAR [mWiem3)]
3 .
rat compansatec compensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Cerlificate No- ET3-1579_Feb18 Page 2of 11
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ET3DVER- SN:1579

February 21, 2018
Conversion Factor Assessment
= 800 MH2 WGLS RS (H_convF) f» 1750 MHz WGLS R22 (H_convF)

s

+
. ’ g~

Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

-0 -0&8 -08

04 -02 00 02
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

04 05 08 1.0

Cortfficate No. ET3-1579_Feb18
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ETIDVER~ SN:1578

February 21, 2018

DASY/EASY - Parameters of Probe: ET3DV6R - SN:1579

Other Probe Parameters
Sensor Arrangement Triangular |

| Cannector Angle (7] 768
Mechanical Surface Detaction Mede anabled |
Optical Surface Detection Moda disabled
Probe Overall Length 337 mm
Prabe Body Diamater 10 mm
Tip Langth 10 mm
Tip Diameter 6.8 mm
Probe Tip ta Sensar X Calibration Point 2.7 mm

| Probe Tip to Sensor Y Calibration Point 2.7 mm
Prabe Tip to Sensor Z Calibration Poinl 2.7 mm

Recommended Measurement Distance from Surface 4 mm

Certificate No: ET3-1573_Feb18 Page 11 0f 11
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Additional Conversion Factors for 900 Body - ET3DV6R — SN1579

Calibration Laboratory of
Schmid & Partner

Engineering AG

43, 8004 Zurich, Switzerland

Accreded by the Swiss Accrecitation Service (SAS)

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

Client

Tha caibeation certifi e ity to

The and the

Caloration Equipment used (MATE critical for calibration)

stancaetds, which realize the physical units of

W
S Schwoizerischer Kalibrierdienst
c Service suisse d'italonnage
s Servizio svizzero di taratura
r..\a Swiss Calibration Service

(1)

probabdity are given on the following pages and are part of the certificate.

ummwmnumwmmwmnmmmn&

Stancarcs 10 Cal Datw (Cortficate No ) Scheduled Calibration

Power moter NRP SN 104778 O04-Apr-17 (No. 217.02521/02522) | Ape-18

Power 5ens0r NRP-291 SN: 103244 04-Apr-17 (No. 217-02521) Age-18

Powet sensor NRP-291 SN 103245 03-Apr-17 (No. 217-02525) Ape-18

Reference 20 ¢B Anenustor SN 85277 (20x) 07-Apr-17 (No. 217-02528) Ape-18

Reference Probe ESIOV2 SN 3013 30-Dec-17 (No. ES3-3013_Dect?) Dec-18

DAE4 SN: 660 21-Dec-17 (No. DAEL.850 Dec17) Dec-18

Stancards 0 Check Date (in house) Scheduled Check

Powar motor E44168 SN: GB41293574 06-Apr-16 (in house check Jun-18) in house chack: Jun-18

Power sensor E44124 SN: MY&1428087 06-Apr-18 (in house check Jun-16) In house checkc Jun-18

Power sensor E4412A SN 000110210 06-Ape-16 (in house chack Jun-1E) in house check: Jun-18
| RV generator HP 8048C SN: US3642001700 04-Aug-89 (in house check Jun-16) in house checic Jun-18
| Network Analyzer HP 8783 | SN US37300585 18-0ct-01 (in house check Oct-17) In house check: Oct-18

Certificate No: ET3-1579_Mar18
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Calibration Laboratory of Py, Sstwed .
Sthnrgid & Panxeé = g Sorvice suisse d'étalonnage
ineeri Sorvizio svizzero di taratura
Znounumn:g:. 8004 Zurich, Switzorland W» S ouisa Calibration Servics
Accredited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibeation ceetificates

Glossary:

TSL tissue simulating kquid

NORMx.y.z sensitivity in free spaco

ConvF sensitivity in TSL / NORMx,y.z

DCcP diode compression point

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

A B CD modulation dependent linearization parameters

Polarization 9 © rotation around probe axis

Polarization § 8 rotation around an axis that is in the plane normal to probe axis (at measurement center),
Le., 8 =0 is normal to probe axis

Connector Angle Information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
c)

d)
Meth

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

IEC 62208-1, *, “Measurement procedure for the assessment of Specific Absorption Rate (SAR) from hand-
held and body-mounted devices used next to the ear (frequency range of 300 MHz to 8 GHz)", July 2018

IEC 62208-2, "Procedure o determine the Specific Absorption Rate (SAR) for wireless communication devices
used in closa proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

ods Applied and Interpretation of Parameters:
NORMx.y.z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx.y.z are only intermediate values, i.e., the uncertainties of NORMx.,y.z does not affect the E*-field
uncertainty Inside TSL (see below ConvF),
NORM(f)x.y.z = NORMx.y,2 * frequency_response (see Frequency Response Chart), This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.
DCPx.y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.
PAR: PAR Is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics
Axyz: Bx,y,z: Cx,y,2: Dx,y,z; VRx.y.z. A. B, C, D are numerical linearization 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 calibration range expressed in RMS voltage across the diode.
ConvF and Boundary Effect Paramelers: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same sctups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the unceriainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from 2 50 MHz to £ 100
MH2
Spherical isotropy (30 deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.
Sensor Offset. The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.
Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).

Certificate No: ET3-1578_Mar18 Page 207
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ET3DVER - SN:1579 March 16, 2018

Probe ET3DVGR

SN:1579
Additional Conversion Factors

Manufactured:  Mav 7, 2001
Calibrated: March 16, 2018

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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ET3DVER- SN:1579 March 16, 2018

DASY/EASY - Parameters of Probe: ET3DV6R - SN:1579

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(Vim))* 1.80 1.82 154 £10.1 %
DCP (mV)~ 101.5 100.5 102.0
Modulation Calibration Parameters
Ui Communication System Name | A B Cc ) VR Unc'
48 dBVuV a8 mv (k=2)
0 cw X 0.0 00 1.0 000 | 2682 | 235%
Y 0.0 0.0 10 | 2492
z 0.0 0.0 10 | 2510

The raroﬂad 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%.

% The uncertainties of Norm X.Y.Z do not affect the E”-field uncertainty inside TSL (see Page 5)
* Numencal Ineasization

parameter: uncerainty not required
'anmmmmmmmm lying rectanguk and s expr for the square of the
fiold value
Cenificate No: ET3-1579_Mar18 Pagedol 7
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ET3DVER- SN:1579 March 16, 2018

DASY/EASY - Parameters of Probe: ET3DV6R - SN:1579

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity Depth® | Unc
| f(MHZ)® | Permittivity” {Sim)” ConvFX | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
200 55.0 1.05 6.63 6.63 6.63 035 | 261 | £120%

°meynmymaoowuux1mwmmmmsvutmm(mpma eise s rosiricied 10 2 50 MHz ‘"\o
uncentainty is the RSS of the ConvF uncenanty at and the ur y for the y band. F
Bbolow 300 MHz i = 10, 25, 40, 50 and 70 MHz for Com assessments at 30, 64, 128, 150m220wt:mw Abow&@!xtm
vumymbowvngnow

At froquencies below 3 GHz. the validty of tissue parameters (c and o) can be relaxed 10 £ 10% ¥ Sauid compensation formula is applied 1o
measurec SAR values, Al frequencies above 3 GHz. the validity of tssue s(xandc)is 0 = 5% The uncertainty is tha RSS of
PWWMW&WWW

ae SPEAG that the & due to e y effect afier compersaton s
ohways less than < mumm:emamm nwmmuc&uwmwmmmmta
dameter rom the boundary,

Centificate No: ET3-1579_Mar18 PageSol 7
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ETIDVER- SN:1579 March 16, 2018

Conversion Factor Assessment

= 900 MHz WGLS RS (M_conv)

-

Deviation from isotropy in Liquid
Error (¢, 9), f = 200 MHz

10 08 08 04 -02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment:  2.6% (k=2)

Certificate No: ET3-1579_Mar18 Page 6ol 7
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ET3DVER- SN:1579

March 16, 2018

DASY/EASY - Parameters of Probe: ET3DV6R - SN:1579

Other Probe Parameters
Sensor Arrangement Trianguiar |
Connector Angle (*) 76.8
Mechanical Surfaca Detection Mode enabled
Optical Surface Detection Mode o disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 68mm
Probe Tip to Sensor X Calibration Point 2.7 mm
Probe Tip to Sensor Y Calibration Point 27 mm
Probe Tip to Sensor Z Calibeation Point 2.7 mm
Recommended Measurement Distance from Surface & mm

Centificate No: ET3-1579_Mar18 Page 7Tot7
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Appendix G — Calibration Certificates for Dipoles

8.1.1 Dipole 450 MHz — SN1014

Calibration Laboratory of NP,

Schmid & Partner S
Engineering AG ) &

Zeughausstrasse 43, 8004 Zurich, Switzerland ’//—.\‘\\_\.\

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Calibration Equipment used (MATE critical for calibration)

N

=\
(+)

©

nwown

Service suisso d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

This calibration cenificate documents the traceabilty 1o national standards, which realize the physical units of measurements (S1),
The measurements and the uncenainties with confidence probability aro grvon on the following pages and are part of the certificate,

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

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

Primary Standards Dw Cal Date (Certificate No.) Schaduled Calibaation

Power meter NRP SN: 104778 04-Apr-17 (No, 217-02521/02522) Ape-18

Power sensor NRP-291 SN: 103244 04-Apr-17 (No. 217-02521) Ape-18

Power sensor NRP-201 SN: 106245 04-Apr-17 (No. 217-02522) Ape-18

Reference 20 ¢B Attenuator SN: 5277 (20x) 07-Apr-17 (No. 217-02528) Apr-18

Type-N mismatch combination SN: 5047.2 / 08327 07-Apr-17 (No. 21702529) Apr-18

Relerence Probe EX30V4 SN: 36877 30-Dec-17 (No. EX3-3877_Dec17) Dec-18

DAE4 SN: 854 24-3u-17 (No. DAE4-654_Jult7) Jul-18

Secondary Standards Dy Check Date (in house) Scheduled Check

Powar meter E44198 SN: GB41293874 08-Apr-18 (No. 217-02285/02284) In house check: Jun-18

Powar sensor E4412A SN: MY41498087 06-Apr-16 (No. 217-02285) in house check: Jun-18

Power sensor E4412A SN: 000110210 06-Apr-18 (No. 217-02284 In house check: Jun-18

RF generator HP 8648C SN: US3842U01700  04-Aug-99 (in house check Jun-16) In house check: Jun-18

Notwork Analyzer HF 8753E SN: US37300585 18-Oct-01 (in house check Oct-17) In house check: Oct-18
Nameo Function Signature

Calibrated by:

Agproved by:

Certificate No: D450V2-1014_Mar18
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R L 1
Calibration Laboratory of s\“‘\_/\\\/' o, S Schweizerischer Kallbrierdienst
Schm!d & Eartner 2 G Service suisse détalonnage
Engineering AG e Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland N S Swiss Calibration Service
hdaW
Accredited by the Swiss Accroditation 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) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) |EC 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:

e 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.

e 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.

e 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.

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.

« 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: D450V2-1014_Mar18 Page20f8
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Measurement Conditions

DASY system configuration. as far as not given on page 1.
DASY Version DASYS V52.10.0
Extrapolation Advanced Extrapolation
Phantom Flat Phantom V4.4 Shell thickness: 6 « 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 435 0.87 mho/m
Measured Head TSL parameters (220+02)°C 429+6% 0.87 mho/m = 6 %
Head TSL temperature change during test <05°C eee aee
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 1.21 Wikg

SAR for nominal Head TSL parameters normalized to 1W

4.83 W/kg = 18.1 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measured 250 mW input power 0.804 Wikg

SAR for nominal Head TSL parameters normalized to 1W 3.21 Wikg = 17.6 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 56.7 0.94 mho/m

Measured Body TSL parameters (220=02)°C 557+6% 0.92 mho/m =6 %

Body TSL temperature change during test <05°C e —
SAR result with Body TSL

SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAR measured 250 mW input power 1.19 Wikg

SAR for nominal Body TSL parameters normalized to 1W 4.82 Wikg = 18.1 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition

SAR measured 250 mW Iinput power 0.794 Wikg

SAR for nominal Body TSL parameters normalized to 1W 3.21 W/kg = 17.6 % (k=2)
Certificate No: D450V2-1014_Mar18 Page30f8
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5680Q-31iQ
Return Loss -23.1dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 5440Q-61j§0
Retumn Loss -229d8
General Antenna Parameters and Design
[ Electrical Delay (one direction) T 1.323ns J

After long term use with 100W radiated power, only a sfight 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

April 25, 2003

Certificate No: D450V2-1014_Mar18
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DASY5 Validation Report for Head TSL

Date: 20.03.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V2; Serial: D450V2 - SN: 1014

Communication System: UID 0 - CW; Frequency: 450 MHz

Medium parameters used: f =450 MHz; 6 = 0.87 S/m; £, =42.9; p = 1000 kg m’
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: EX3DV4 - SN3877; ConvF(10.5, 10.5, 10.5); Calibrated: 30.12.2017;
¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn654; Calibrated: 24.07.2017
« Phantom: Flat Phantom 4.4 ; Type: Flat Phantom 4.4; Serial: 1002

o DASYS5252.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=3mm

Reference Value = 43,02 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 1.86 W/kg

SAR(1 g) = L.21 W/kg: SAR(10 g) = 0.804 W/kg

Maximum value of SAR (measured) = 1.63 W/kg

-2.00
-4.00
-6.00
-8.00

-10.00

0dB=1.63 W/kg =2.12dBW/k

ns

Certificate No: D450V2-1014_Mar18 Page 508

SAR_Report_FCC_ISED_6180631_Sailor3965A_revl_Appendix Page 58 of 61



Appendix Issue Date: Mai 09, 2018 Revision Date: June 01, 2018 Revision No.: 1

A\

—_nZ—

Impedance Measurement Plot for Head TSL

20 Mar 2018 16:15:53
CHD s14 t1 U TS 156818 G -30703 0 11519 pF 450,000 000 MHz

Del
\

ll,dﬂ\ \
e o _,f-
‘
/9
ho 5 5

Cor

a/,

v
16’
Hld
CH2 $11 100 S dB/REF -20 ® = 1-23.101 d8 450,000 000 MHz
Cor
- . - - .' - - - .
%o | " 4 ‘ 4 4 4 4 + 4
+ 4 -+ + " - + + 4
“14 v - - . - . > - . -
START 250,080 000 MMz - STOP £50.000 800 MH:
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DASYS5 Validation Report for Body TSL

Date: 20.03.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V2; Serial: D450V2 - SN: 1014

Communication System: UID 0 - CW; Frequency: 450 MHz

Medium parameters used: f =450 MHz; 6 = 0.92 S/m; &, = 55.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: EX3DV4 - SN3877; ConvF(10.8, 10.8, 10.8); Calibrated: 30.12.2017;
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Elcctronics: DAE4 Sn654; Calibrated: 24.07.2017
o Phantom: Flat Phantom 4.4 ; Type: Flat Phantom 4.4; Senial: 1002

o DASY5252.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Body Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5Smm

Reference Value = 40.89 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1.82 W/kg

SAR(I g) = 1.19 W/kg: SAR(10 g) = 0.794 W/kg

Maximum value of SAR (measured) = 1.59 W/kg

dB
0

-2.00
-4.00

-6.00 -

-8.00

-10.00

0dB = 1.59 W/kg = 2.01 dBW/kg
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Impedance Measurement Plot for Body TSL

20 Mar 2012 16:144:37

CHD s12 1 U Fs BILFT A 640740 IO pF 450,000 909 MHz

Del

Cor

L/
e i
16 e
Mg
CH2 S11  LO8 5 B/ REF =20 a0 14-22,666 a8 470,000 009 MMz
Cor
Av
i ! i { ! ! } } | !
Hle { . . + . + + 4 + '
START 250.000 000 HMz STOF £50.000 000 MHz
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