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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NOBM xy.z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

aj

b)

c)

IEEE Std 1528-2003, *|IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Hate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

IEC 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

Federal Communications Commission Office of Enginearing & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofraquency
Electromagnatic Fields; Additional Information for Evaluating Compliance of Mobile and
Fortable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available frormn the Validation Report at the end
of the certificate. All figuras 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 centar marking of the flat phantom section, with the arme oriented
parallel to the body axis.

Feed Point impedatice and Retum Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurament at tha SMA connactor to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

Efectrical Delay: One=way delay betweean the SMA connector and the antenna feed point,
Neo uncertainty required.

SAA measured: SAR measured at the stated antenna input power,

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

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

The reporied uncertainty of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a normal distribution corresponds fo a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version | DASYS V5287
Extrapolation Advanced Exirapalation
Phantom Medular Fist Phantom
l]iaian:la-_ !.'lipnie Canlar - TSL 10 mm with Spacer
Zoom ‘é-;:n-n Resolution dx, dy, dz =5 mm
Fregquency 2450 MHz = 1 MHz
Head TSL parameters
The Icilowing paramaters and calculations were applisd,
Temperatura Parmitt/vity Conductivity
Mominal Head TSL parameters 22,00 w2 1.80 mhodim
Measured Head TSL parameters (22.0£0.2) °C TELE% 1,81 mhaim 6% |
Head TSL !:n:;hnlum change during tast <05°C == —
SAR result with Head TSL
SAR averaged over 1 em? (1 g} of Head TSL Conditicn
Eﬁ.;:nmurgd 250 miW inpan pn:mar. 13.2 Wikg
EH for nomenal Head TSL paramaions marmalized to 1W 52.6 Wikg = 17.0 % (k=2)
SAR averaged aver 10 em® (10 a) of Head TSL condition =
SAR measurad 250 I'I'I1I"l' .Inpf.i.1.|:u:mar 618 Wikg
SAR for nominal Heao TSL paramatens norfmalized to 1W 24.5 Wikg = 16.5 %‘{M;
Body TSL parameters
Mhix tellowing paramatars and calculations were applisd. .
Temperatura Permiithity Canductivity
Nominal Body TSL parameters 22.0°C 527 1.95 mhoim
| Ilauurndl;udy' TSL parameters (22.0 = 0.2) *C 50.5=6% 201 miho/m + 8 %
Body TSL temperature change during test < .5 50
SAR result with Body TSL
SAR sveraged ever 1 em” (1 g) of Body TSL Condition
S4A measured 250 mih aﬁpl:u;:.powr 12.8 Wiky
SAR for norminal Body TSL paramaters normalized to 19 45.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL | condtion
‘SAR measured 250 W Input power Eﬂ?wfkg
ée;ﬂ for nominal Body TSL paramatars normalized to 1W 23.1 Wikg = 16.5 % [k=2)

Cerllicate Mo: D245002-B17 _Jul13
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Appendix

Antenna Parameters with Head TSL

Impedance, ranslomesd to feed point SASG+29i0

Return Loss =271 dB

Antenna Parameaters with Body TSL

Impedance, transformed to feed point 48.7 02 + 4.5 [0}

Retum Loss - 27.0dB

General Antenna Parameters and Design

| Etectical Detay (one dirction) 1.158 ns

After long term use with 100 radiated power. only & slight warming of the dipole near the feadpoint can be measured.

Tha dipoba is made of standard samirigid coaxial cable. The center conductor of the faeding line ks direcily connected 1o the
satond arm of the dipole. Tha antenna is thersfore shaort-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipale arms in ordaer to improve matching when loaded according to the position as explained in the
‘Measurement Condilians paragraph, The SAR data are not affectsd by this change. Tha overall dipole length i stll
according to tha Standard.

[¥o excessive force must be applisd 10 the dipole ams, because they might bend or the soldered conmneclions nesar The
feadpaint may be damaged.

Additional EUT Data
Manufactured by SPEAG I
Manufactured on Chciober 23, 2007

Certificate Mo: D245002-817_Jul3 Page 4 of B

Page 4 of 50
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




EEER%gr_npliance Certification Services Inc.

Date of Issue: August 13, 2015 Report No .: C150624R03-D-SF

DASYS Validation Report for Head TSL

Date: 31072013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 817

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

Medium parameters used: f = 2450 MHz; ¢ = 1 81 5/m; & = 37.8; p = 1000 kg/m’
Fhantom section; Flat Section

Measurement Standard: DASYS (IEEEMEC/ANST C63.19-2007)

2ASY 52 Configoration:
o  Probe; ES3DV3 - SN3205; ConvF{4.52, 4,52, 4.52% Calibrated: 28.12.2012;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
s  Electronics: DAE4 5n601; Calibrated: 25.04.2013
+ Phantom: Flat Phantom 5.0 {front); Type: QDO00PS0AA; Seral: 1001
o DASYS2SZET(LIATY SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (TxTxTWCube {:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 99 78] Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 27.7 Wike

SAR(1 g) = 13.3 Wikg; SAR(10 g) = 6.18 Wik

Maximum value of SAR (measured) = 16.8 Wikg

T
-0
|

-a60

-14.40

10,24

2404

0dB = 168 Wike = 12.25 dBW/kgz
Certilicata Mo: D245002-817_Jul3 Page Sof d
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Impedance Meazurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 31.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 517

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

Medium parameters used: f = 2450 MHz; 6 = 2.01 8/m; ¢, = 50.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (TEERETEC/ANST C63.19-2007)

DASY 52 Confipuration:
= Probe: ES3DV3 - SN325; ConvF{4.42, 4.42, 4.47); Calibrated: 2812 2012,
= Sensor-Surface! Imm (Mechanical Surfece Detection)

« Electromics: DAES Sn601; Calibrated: 25.04.2013

« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPA0AA; Serial: 1002
« DASYS5252.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5Smm, dz=5mm

Reference Value = 94131 Vim: Power Daft = 0.06 dB

Peak SAR (extrapolated) = 26.3 Wikg

SAR(L g) = 12.6 W/kg: SAR(I0 g) = 5.87 Wikg

Maximum value of SAR (measured) = 16,7 Wikg

G0
-1d.40
=18.201
-24.08
0dB = 16.7 Wikeg= 1223 dBW/kp
Cerificat Mo; D245002-817_Julis Pape 7 of &
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Impedance Measurement Plot for Body TSL
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D2450V2, Serial No.817 Extended Dipole Calibrations

Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement.

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not
necessary and the calibration interval can be extended.

Justification of the extended calibration

D2450V2 Serial No0.817
2450 Head
Date of Return-Loss | Delta Impzzglnce Delta I:Trwnpezegdlgﬁ::}:e Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.31.2013 -27.140 -- 53.512 -- 2.897 --
7.30.2014 -26.620 1.92 52.828 0.684 3.898 0.911

D2450V2 Serial No.817
2450 Body
Date of Return-Loss | Delta Impzzglnce Delta I:Trwnpezegdlgﬁ::}:e Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.31.2013 -26.968 - 49.723 -- 4.465 --
7.30.2014 -25.469 5.56 49.237 0.486 5.234 0.769

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

Page 9 of 50
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




= e - OMPliance Certification Services INnc.
I—I—hg : Date of Issue: August 13, 2015 Report No .: C150624R03-D-SF

Dipole Verification Data D2450V2 Serial No.817
2450 MHz-Head

1 Active ChjTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State 1 Active ChjTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
F Y] Tth (Reg U LFL

Dump
Screen Image. ..

E5S0914 Setup

Mist Setup

Backlight
On

Firmware:
Revision

Service Menu

Exit
H Return
v
1 Start 2,25 GHz IFBW 70 kHz Stop 2,65 GHz 4| 1 Stant 2.25 GHz IFBW 70 kHz Stop 2,65 GHz 4!
1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State 1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
>
Log Mag
Fhase
10.00
Group Delay

Polar

Lin Mag

H SWR

-40.00
Real

Imaginary

v

Start 2,25 GHz IFEW 70 kHz Stop 2.6E GHz [E[! [1 Start 2.25 GHz IFEW 70 kHz Srop 265 GH:z B!
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Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement.

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior

calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not
necessary and the calibration interval can be extended.

Justification of the extended calibration

D2450V2 Serial No.817

2450 Head
Date of Return-Loss Delta Impzzglnce Delta I:TTpa;gc;gﬁ::):e Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.31.2013 -27.140 -- 53.512 -- 2.897 --
7.30.2014 -26.620 1.92 52.828 0.684 3.898 0.911
7.29.2015 -25.93 2.59 53.086 0.258 4.095 0.197

D2450V?2 Serial N0.817
2450 Body
Date of Return-Loss Delta Impzzzlnce Delta I?pigégi% Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.31.2013 -26.968 -- 49.723 -- 4.465 --
7.30.2014 -25.469 5.56 49,237 0.486 5.234 0.769
7.29.2015 -25.139 1.30 49.31 0.073 5.419 0.185

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

calibration. Therefore the verification result should support extended calibration.
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Dipole Verification Data D2450V2 Serial N0.817
2450 MHz-Head

e 1.0000 [F1 Del]

40.00

10.00

-10.00

-40.00

IFBIA 70 kHz Stop 2,65 GHz 1 Start 2,25 GHz Stop 2,65 GHz

40.00

10.00

-10.00

-40,00

1 Start 2,25 GHz IFEW 70 kHz 1 Start 2,25 GHz
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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

IEC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wirelass 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

Federal Communications Commission Office of Engineering & Techneology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions®,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

¢)

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 cerificate. All figures stated in the cerificate are valid at the frequency indicated.
Antanna 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.

Feead Point Impedance and Retum Loss: These parameters are measured with the dipale
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Hetumn Loss ensures low
reflected power, No uncerainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

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 85%.
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Measurement Conditions

DASY sysierm configuration, as far as not given on page 1.
DASY Version DASYS V5286
Extrapolation Advanced Exirapolation
Phantom Madular Fial Phantom V5.0
Distance Dipole Center - TSL 10 rmem with Spacer

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5200 MHz = 1 MHz
5300 MHZz + 1 MHz
5500 MHz = 1 MHz
5600 MHz =1 MHz
SE00 MHz + 1 MHz

Head TSL parameters at 5200 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 36.0 4.68 mho/m
Measured Head TSL parameters (220=02)%C IBS5LE% 4.50 mho/m + B 9%
Head TSL temperature change during test <055
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Conidition
SAR measured 100 mWW input power T.94 Wikg

SAR for nominal Head TSL pararmaters

nofrialized o 1W

79.6 Wikg = 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL comdition
SAR measured 100 mhY inpul power 2,27 Wikg
SAR for noménal Head TSL parametors nofmalized 1o 1W 22.7 Wikg = 19.5 % (k=2)
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Head T5L parameters at 5300 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 359 4.78 mho/m

Measured Head TSL parameters (22.0£0.2)°C WI=E% 4.60 mho'/m = & %

Head TSL temperature change during test 205°C -
SAR result with Head TSL at 5300 MHz

SAR averaged over 1 em” (1 g} of Head TSL Condition

SAR measured 100 mW input power 8,30 Wikg

SAR for nominal Head TSL parameters normalized o 1W 83,1 W F kg 219.9 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL conedition

SAR rriasund 100 mW input power 2,37 Wikg

SAR for nominal Head TSL paramealars nomalized to 1W 23.7 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameaters and calculations ware applied,
Temperatura Parmittivity Condustivity

Mominal Head TSL paramatars 220G 356 4 .96 mha'm

Measured Head TSL parameaters (22002 °C 36.1+68% 4,78 mha'm £ 6 %

Head TSL temperature change during test =05°C —
SAR result with Head TSL at 5500 MHz

SAR averaged over 1 em® (1 g) of Head TSL Condition

SAR measuned 100 mW input powear 8.42 Wikg

SAH for nominal Head TSL parameters. normalized to 1W 84.3 Wikg = 16.9 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL candiion

SAR measuned 100 W input power 2.40 Whkg

SAR for nominal Haad TSL paramaters normalized to 1TW 24.0 Wikg = 18.5 % (k=2)
Cartificaln Mo DSGHzV2-1095_May13 Page 4 of 16
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL paramelers 220°C 35.5 5.07 v
Measurad Head TSL parameaters (22.0 £0.2) *C 36.0 =6 % 488 mhwo/m = 6 %
Head TSL temperature change during test <0.5*C o
SAR result with Head TSL at 5600 MHz
SAR averaged ower 1 em® {1 g) of Head TSL Condition
SAR measured 100 mW input powar 8.24 Wikg

SAR for nominal Head TSL parameters

normalized 1o 1W

B2.5 Wikg £ 19.9 % (k=2)

SAR averaged over 10 om” (10 g) of Head TSL condition

SAR measuned 100 mW input power 2,34 Wiy

SAR for nominal Head TSL paramaters normalized o 1W 23.4 Wikg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parametars and calculations were apolied.
Temparature Permittivity Condustivity

Hominal Head TSL parametars 220°C 353 5,27 mha'm

Measured Head TSL parameters (22.0£0.2)°C BT2ER 511 mho'm =& %

Head TSL temperature change during test <0.5°C e -
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 em® (1 g} of Head TSL Condition

SAR measungd 100 mW input power 7.86 Wikg

SAR for nominal Head TSL parametars nommalized to 1W TE.T Wikg = 19.9 9% (k=2)

SAR averaged over 10 erm™ (10 g) of Head TSL condition

SAR measuned 100 mW ingut power 223 Wikg

SAR tor nominal Head TSL parametars nomalized to 1W 22.3 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz

Tha fellowing parameters and calculations wene apolied,

Temperature Parmittivity Conductivity
Mominal Body TSL parameters. 220°C 49,0 5.30 minarm
Measured Body TSL parameters (22.0£0.2)"C 49,6 + B % 5.41 mhafm = 69
Bady TSL temperature change during test < 050 =t
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 100 mW input powar .44 Wikg

SAR for nominal Body TSL parameters

nmormalized to 1W

74.6 Wikg = 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL condition

SAR measured 100 mW input power 2.08 Wikg

SAR for nominal Body TSL parameters normalized o W 20.9 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz

The following parameters and calculations wers applied.
Temperature Parmittivity Conductivity

Hominal Body TSL parameters 220°C 48.8 5.42 mho/m

Measured Body TSL parameters (22.0=0.2)°C A9426% 5,53 mho/m =6 %

Body TSL temperature change during lest «0,5°%C
SAR result with Body TSL at 5300 MHz

SAR averaged over 1 em® (1 g) of Bedy TSL Condition

SAR measured 100 MW input pawer 7.58 Wik

SAR for nominal Body TSL paramelars nonmalized to 1W T6.0 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input powar 2,12 Wikg

SAR for nominal Body TSL parametens

rarmlizad to 1W

21.3 Wikg £ 19.5 % (k=2)
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Body TSL parameters at 5500 MHz

The following parameters and calculations ware applied.

Temperature Permittivity Conductivity
Mominal Body TSL parameters 220G 486 5,85 mhodm
Measured Body TSL parameters {22.0=0.2)°C 48,1 =6 % 5.80 mho'm = 8 %
Body TSL temperature change during test <0.5°C - -
SAR result with Body TSL at 5500 MHz
SAR averaged aover 1 em® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.8 Wikg

SAR for noménal Body TSL parametars

normalized 1o 1W

79.1 Wikg = 19.9 % (k=2)

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

SAR measurad 100 mW input power 218 Wikg

SAR for nominal Body TSL paramelars normalized to 1W 22.0 Wkg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz

The lollowing pararmaterns and calculations wore applied,
Temperature Permittivity Conductivity

Mominal Body TSL paramebers 220°C 48.5 5,77 mhaim

Measured Body TSL paramelers (220 +0.2) °C 49.0 =B % 5.80 mho'm = B %

Body T5L temperature change during test =0.5*°C
SAR result with Body TSL at 5600 MHz

SAR averaged over 1 em? (1 g) of Bedy TSL Condition

S5AR measured 100 MY inpul power 7.76 Wikg

SAR for nominal Body TSL paramaters norrralized 1o 1W 77.8 Wikg = 19.9 % (k=2)

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

SAR measurad 100 mW input powar 215 Wikg

SAR for nominal Body TSL paramelers

normalized 1o 1W

21,6 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
MNominal Body TSL parameters 220°C 48,2 8.00 mhofm
Measured Body TSL parameters (22,0 £0.2) °C ABE=8% .24 mho/m £ 6 %
Body TSL temperature change during test = 0.5 -

SAR result with Body TSL at 5800 MHz

SAR averaged ower 1 em® {1 g) of Body TSL Condlion
SAR measured 100 mWW input power T7.47 Wikg
SAR for nominal Body TSL parameters nommalized 1o 1W T5.0 Wikg + 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 100 mW Input power 2.08 Wikg
SAR for nominal Body TSL paramaters nesmalized o 1W 20.7 Whkg = 19.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impadance, transformed to feed point S020-64j0

Retum Loss -23.5d8
Antenna Parameters with Head TSL at 5300 MHz

Impsdanca, transformed to feed point 5020-33j0

Return Loss. -28.6dB
Antenna Parameters with Head TSL at 5500 MHz

impedance, transformed 10 feed point s320-220

Raturm Logs - 28.5 dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, fransformed 1o feed point SE00-11]0

Aelurn Loss -24.8dB
Antenna Parameters with Head TSL at 5800 MHz

Impadancs, transiormead to feed point 554 41 - 2.8 2

Aetum Loss - 248408
Antenna Parameters with Body TSL at 5200 MHz

Impadance, ranstormad to feed point 50.7 41 - 5.3 ji2

Retum Loss -255d8
Antenna Parameters with Body TSL at 5300 MHz

Impeedance, transbormed to feed point S080-15i0

Retum Loss -3554dB
Antenna Parameters with Body TSL at 5500 MHz

Impedanca, transformed to feed point Sigir-1.2j0

Retum Loss - 8.4 dB

Carificats Mo; DEGHzV2-1085_May13
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Antenna Parameters with Body TSL at 5600 MHz

Impadance, transformed to feed point

5E20+ 110

Return Loss -24.5dB
Antenna Parameters with Body TSL at 5800 MHz
Impadance, transformed to lead poin B5.6 41 + 0.3 j2
Redum Less - 25,5 dB
General Antenna Parameters and Design
Electrical Delay (one dirsction) | 1.208 ns |

After long term wse wilh 100W radiated power, only a slight warming of the dipola near the leedpoint can be measuned.

The dipole is made of standard semirigid coaxdal cable, The center canducior of the feeding line is disectly connected to the
second am of the dipole, The antenna is therefore shont-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order 10 improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are net aflected by this change. The overall dipole length is still

according to the Standand,

Mo excessive force must be applied 1o the dipole arms, because they might bend or the soldered connections near the

feadgaint may be damaged.

Additional EUT Data

Manufacturad by

SPEAG

Manufactured on

seplember 24, 2010

Cartificate Mo: DEGHzYV2-1085_May13
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DASYS Validation Report for Head TSL

Date: 30.05.2013
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1095

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

Medium parameters used: = 5200 MHz: 6 = 4.5 '-:.n'm g = 36.5; p= 1000 kg.n’m » Medium parameters used:
f=5300 MHz; o = 4.6 5/m; & = 36.3; p = 1000 kg."m Medium parameters used: = 5500 MHz; ¢ = 4,79
S/m; t,- 36.1; p = 1000 kg/m’ , Medium parameters used: f = 5600 MHz: o = 4.89 S/m: & = 36; p= 1000
kg/m’ , Medium parameters used: f = 5800 MHz; o = 5.11 Sim; &=35.7; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard; DASY 3 (IEEEMECFANSI C63.19-2007)

DASYS2 Configuration:

+ Probe: EX3DV4 - 3N3503; ConvF(3.41, 5.41, 5.41); Calibrated: 28.12.2012, ConvF(5.1, 5.1, 5.1);
Calibrated: 28.12,2012, ConvF(4.91, 4.91, 4.91); Calibrated; 28.12.2012, ConvF(4.76, 4.76, 4.76):
Calibrated: 28.12.2012, ConvFi4.81, 4.81, 4.81 ¥ Calibrated: 28122012

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

s  Electronics: DAE4 Sn6d1; Calibrated: 25.04.2013

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
+  DASYS2 528601115 SEMCAD X 14.6.9(T11T)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 65,153 Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 29.3 Wikg

SAR(I g) = 7.94 Wikg; SAR(10 g) = 2.27 Wikg

Maximum value of SAR (measured) = 18.3 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm {Hxﬂx?}f{:ube ¥ Measurcment grid; dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.596 Vim; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 31.2 Wikg

SAR(1 g) = 8.3 Wikg; SAR(10 g) = 2.37 Wikg

Maximum value of SAR {measured) = 193 Wikg

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

Reference Value = 65,084 Vim; Power Diift = 0,08 dB

Peak SAR (extrapolated) = 33.1 Wikg

SAR(1 g) = 8.42 Wike; SAR(10 g) = 2.4 Wikg

Maximum value of SAR (measured) = 20.0 Wikg

Conificale Mo: DSGHEV2-1095_May13 Page 11 of 16
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
disi=1.4mm [Sxﬂx?}f{:uhe 0= Measurement grid; dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.341 Vim; Power Drift = 0,05 dB

Peak SAR (extrapolated) = 32.9 Wike

SAR(1 g) = 8.24 Wikg; SAR(10 g) = 2.34 W/kg

Maximum value of SAR (measured) = 19.9 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=dmm, dy=4mm, dz=1 4mm

Reference Value = 61.473 Vim; Power Drift = 0,09 dB

Peak SAR (exirapolated) = 32.8 Wikg

SAR(1 g) = 7.86 Wikg; SAR(10 g) = 2.23 W/kg

Maximum value of SAR (measured) = 19.2 Wikg

=6.00

-12.00

-24.00
-30.00
0dB = 19.2 W/kg = 12.83 dBW/kg
GCartificate Mo: DSGHzYV2-1085_May13 Page 12 of 16
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date; 31.05.2013
Test Laboratory: SPEAG, Zunch, Switzerland

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DAGHzV2 - SN: 1095

Communication System: UID O - CW ; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 3600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; ¢ = 5.41 5/m; & = 49.6; p = 1000 kg/m’ , Medium parameters
used: f= 5300 MHz; o = 5.53 S/m; & = 49.4; p = 1000 kg/m’ , Medium parameters used: f = 5500 MHz; ¢ =
5.8 §/m; &, =49.1; p= 1000 kg/m’ , Medium parameters used: f = 5600 MHz: & = 5.8 S/m: & = 49: p = 1000
kg,"lll3 » Medivm parameters used: = 3800 MHz; o = 6.24 5/m; & = 48.6; p= 1000 k,ig,-"m?r

Phantom section: Flai Section

Measurement Standard: DASYS (IEEEAEC/ANSI Co3.19-2007)

DASYS52 Configuration;

o Probe: EX3DV4 - SN3503; Convl(4.91, 4.91, 4.91); Calibrated: 28,12.2012, ConvF(4.67, 4.67,
4.67T); Calibrated: 28.12.2012, ConvF(4.43, 4.43, 4.43); Calibrated: 28.12.2012, ConvFi{4.22, 4.22,
4.22); Calibrated: 28.12.2012, ConvFi4.38, 4.38, 4.38); Calibrated: 28.12.2012;

¢  Sensor-Surface: |.4mm (Mechanical Surface Detection)

+ Electronics: DAE4 Sn601; Calibrated: 25.04.2013

s Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
«  DASYS2 52.8.601115); SEMCAD X 14.69(7117)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (Bx8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.744 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 29.0 W/kg

SAR(L g) = 7.44 Wikg; SAR(10 g) = 2.08 Wikg

Maximum value of SAR (measured) = 17.0 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (BxBx7TWCube 0: Measurement grid: dx=4mm, dy=4mm, de=1.4mm

Reference Value = 58.871 V/m; Power Drifi = -0.01 dB

Peak SAR (extrapolated) = 30.4 W/ikg

SAR(1 g) = 7.58 W/kg: SAR(10 g) = 2.12 Wikg

Maximum value of SAR (measurcd) = 17.5 Wikg

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

Reference Value = 58.666 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 33.6 Wikg

SAR(1 g) = 7.89 Wikg; SAR(10 g) = 2.19 Wikg

Maximum value of SAR (measured) = 18.7 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58 108 Vim; Power Drift = -0,00 dB

Peak SAR (extrapolated) = 34.2 Wikg

SAR(1 g) = 7.76 W/kg; SAR(10 g) = 2.15 Wikg

Maximum value of SAR (measured) = 18.5 Wikg

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

Reference Value = 55.451 V/m; Power Drifit = <003 dB

Peak SAR (extrapolated) = 34.6 Wikg

SAR(1 g) = 747 Wikg; SAR(10 g) = 2.06 Wikg

Maximum value of SAR {measured) = 18.2 W/ikg

-30.00

0 dB = 182 Wikg = 12.60 dBW/ikg
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Impedance Measurement Plot for Body TSL
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D5GHzV2,Serial N0.1095 Extended Dipole Calibrations

Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not

necessary and the calibration interval can be extended.

Justification of the extended calibration

D5GHzV2 Serial No0.1095
Head
Return Delta Real Delta Imaginary Delta
Date of Measurement Loss (dB) | (%) Impedance (ohm) Impedance (ohm)
0 (ohm) (ohm)
5900MHz 5.31.2013 | -23.943 - 50.168 -- -6.371 --
5.29.2014 | -23.425 2.16 50.749 0.581 -6.752 0.381
5300MHz 5.31.2013 | -29.552 -- 50.248 -- -3.330 --
5.29.2014 | -27.170 8.06 49.802 0.446 -4.424 1.094
5.31.2013 | -28.522 -- 53.162 -- -2.225 --
5500MHz
5.29.2014 | -29.647 3.94 52.249 0.913 -2.350 0.125
5.31.2013 | -24.762 -- 56.021 -- -1.141 --
5600MHz
5.29.2014 | -26.263 6.06 54.956 1.065 -1.291 0.150
5.31.2013 | -24.760 -- 55.436 -- -2.758 --
S800MHz 5.29.2014 | -24.078 2.75 56.550 1.114 -1.310 1.448
D5GHzV2 Serial N0.1095
Body
Return Delta Real Delta Imaginary Delta
Date of Measurement Loss (dB) | (%) Impedance (ohm) Impedance (ohm)
. (ohm) (ohm)
5900MHz 5.31.2013 | -25.481 - 50.662 -- -5.322 --
5.29.2014 | -23.945 6.03 50.975 0.313 -6.336 1.014
5300MHz 5.31.2013 | -35.508 - 50.785 -- -1.496 --
5.29.2014 | -31.173 | 12.21 49.992 0.793 -2.732 1.236
5500MHz 5.31.2013 | -28.426 -- 53.750 -- -1.184 --
5.29.2014 | -28.353 0.26 52.867 0.883 -2.742 1.558
5.31.2013 | -24.537 -- 56.195 -- 1.139 --
5600MH
z 5.29.2014 | -24.330 0.84 56.344 0.149 0.347 0.792
5.31.2013 | -25.494 -- 55.594 -- 0.342 --
5800MH
z 5.29.2014 | -24.908 2.30 55.887 0.293 -1.203 1.545

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration.Therefore the verification result should support extended calibration.
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Dipole Verification Data D5GHzV2 Serial N0.1095

D5GHzV2-Head

1 Active ChfTrace 2 Response 3 Stimulus 4 Mhkrfanalysis 5 Instr State

1 Active ChjTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
1 smith (R+30 1

-

Prink

Abart: Printing

Printer Setup...

Inwvert Image
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Backlight
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—_—
Firmware:
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v

Statt & GHz

D5GHzV2-Body

IFEW 70 kHz Stop & GHz IFBW 70 kHz

W1 Start & GHz Stop 6 GHe [ [!

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

i L Ackive ChfTrace 2 Response 3 Stimulus 4 MkrfAnalysis 5 Instr State
] cale 1.0000 [F1 D=1]
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I Prink

Abart Printing
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Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not
necessary and the calibration interval can be extended.

Justification of the extended calibration

D5GHzV2 Serial No0.1095
Head
Real Imaginar
Date of Measurement LORSeStLé(TB) D(Oe/(l)t)a Impeggnce 8?:% Impaegdaﬁcye (lgﬁlr%
(ohm) (ohm)
5.31.2013 | -23.943 - 50.168 -- -6.371 --
5200MHz | 5.29.2014 | -23.425 2.16 50.749 0.581 -6.752 0.381
5.28.2015 | -23.192 0.99 50.909 0.16 -6.980 0.228
5.31.2013 | -29.552 - 50.248 - -3.330 --
5300MHz | 5.29.2014 | -27.170 8.06 49.802 0.446 -4.424 1.094
5.28.2015 | -28.187 3.74 49.973 0.171 -3.953 0.471
5.31.2013 | -28.522 -- 53.162 -- -2.225 --
5500MHz | 5.29.2014 | -29.647 3.94 52.249 0.913 -2.350 0.125
5.28.2015 | -27.742 6.43 52.976 0.727 -2.962 0.612
5.31.2013 | -24.762 -- 56.021 -- -1.141 --
5600MHz | 5.29.2014 | -26.263 6.06 54.956 1.065 -1.291 0.150
5.28.2015 | -25.523 2.82 55.487 0.531 0.283 1.008
5.31.2013 | -24.760 - 55.436 - -2.758 --
5800MHz | 5.29.2014 | -24.078 2.75 56.550 1.114 -1.310 1.448
5.28.2015 | -25.841 7.32 55.187 1.363 -1.813 0.503
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D5GHzV2 Serial N0.1095
Body
Real Imaginar
Date of Measurement LcF)Qsesué(rer;) D(Oe/(l)t)a Impedance (?)ﬁlrf) Impegdancye (?)ﬁlrf)
(ohm) (ohm)
5.31.2013 | -25.481 - 50.662 - -5.322 -
5200MHz | 5.29.2014 | -23.945 6.03 50.975 0.313 -6.336 1.014
5.28.2015 | -24.992 4.37 50.975 0 -5.587 0.749
5.31.2013 | -35.508 -- 50.785 - -1.496 -
5300MHz | 5.29.2014 | -31.173 | 12.21 49.992 0.793 -2.732 1.236
5.28.2015 | -32.699 4,90 49.852 0.14 -2.406 0.326
5.31.2013 | -28.426 -- 53.750 - -1.184 -
5500MHz | 5.29.2014 | -28.353 0.26 52.867 0.883 -2.742 1.558
5.28.2015 | -30.006 5.83 52.895 0.028 -1.424 1.318
5.31.2013 -24.537 -- 56.195 -- 1.139 --
5600MHz 5.29.2014 -24.330 0.84 56.344 0.149 0.347 0.792
5.28.2015 | -25.266 3.85 55.666 0.678 0.746 0.399
5.31.2013 -25.494 -- 55.594 -- 0.342 --
5800MHz | 5.29.2014 | -24.908 2.30 55.887 0.293 -1.203 1.545
5.28.2015 | -24.266 2.58 56.492 0.605 -0.292 0.911

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.
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Dipole Verification Data D5GHzV2 Serial N0.1095
D5GHzV2-Head

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrjanalysis 5 Instr State Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

40.00

10.00

-10.00

-40.00

Start 5 GHz

IFEW 70 kHz Stop b GHz Start 5 GHz IFBW 70 kHz Stop 6 GHz [

D5GHzV2-Body

40.00

10.00

-10.00

-40.00

Start & GHz

1 Active ChfTrace 2 Response 3 Stimulus 4 MkrfAnalysis 5 Instr State 1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Inskr State

IFEW 70 kHz Stop b GHz [ |1 Start & GHz IFBMW 70 kHz Stop & GHz [
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Certificate No: Z15-97057

Client Auden
CALIBRATION CERTIFICATE
Oibjeet EXI0V4 - 5N-3661

Calibration Procedures)

Calibration date:

pages and are part of the cerlificale

humidity<70%.

F D= 11-2-004-01
Calibration Procedures for Dosimalrig E-field Probes

April 24, 2015

All calibrations heve been conducied in the closed laboratory fa:il.[-’- anvironment temperalureZ2+3*C and

Calibration Equipmeni used (METE l:rlhl;al for calibeation)

This calibration Certificate documents the traceability to national BlBndards, which realize the physical units of
medsuramants(Sl), The measurements and the uncertainties with confidence probability are given on :hu folfcrwing

Cal Date(Calibrated by, .-Euhﬂ:.ulc M)

Primary Standands i0#
Powar Meter MNRFZ 1018143
Power sensor  NRP-Z81 101547
Power sensor  NRP-ZB1 1016544
Referance10dBAGenuaior | TBNEDW-10dB
Reference2DdBARenuaior | 1BNSOW-204B
Reference Probe EX30V4 | SN 3617
DAE4 SN TTT
Secondary Standards D #
Eignaiﬁ-ﬂmmmm?ﬂlﬁ 8201052605
Metwaork Analyzer ESOTIC | MY4S110873

Mame

Calibrated by Yu Zangying

Rewswed by i Dianyusn

Approved by Lu Bingsong

01-Jul-18 [CTTL No.J14%02145)
M=Jdul-14 {CTTL No. Hdxn2148)
O1-Jud-14 {CTTL, Ma.J1dx0oa148)
13-Mar-14[THMC Mg JF 14- 1103}
13-Mar-14[TMC Ng JZ14-1104|
2B-Mug-14{SPEAG Mo, EX3-3617_Aug1d)
17-Bap-14 (SPEAG, DAE4-777_Sepid)

Cal Date(Caliorated by, Certificate Na.)

Q1=Jul-14 (CTTL, Mo J14X0Z145)

03-Feb-15 (CTTL, Mol 18X00728)
FuncHan

SAR Test Engineer

SAR Projec! Leadar

Deputy Director of the laboratory

S_Er!gm:ezl C-.allhraquan
Jun-15

Jun-15

dur-15

Mar-18

Mar-16

Aug-15

Sep 18

Schedulsd Calibration
Jun-18

_ Fep-18
 Signaturs_ graturm

4 4{

LS

Issued: April Eli 2015
This ealibration cerificate shall not be reproduced except in full without weitten approval of the laboratory,

Lermilicar: MNo: L15-97057
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Glossary:

TsL tissue simulating figuid

NORMx v,z sensitivity in free space

ConwF sensitivity in TSL /| NORNMx .2

DCP dipde compression paint

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

AB.CD modulation dependant knearization paramelers

Folarization @ rofation around probe axis )

Paolarization & 8 rotation around an axis that is in the plane normal to probe axis {at measuremeni center), i

8=0s normal to probe axis

Connector Angle  information used in DASY system io align probe senaor X o the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) [EC 62208-1, "Procedure to measure the Specific Absorplion Rate (SAR) for hand-held devicas used
in close proximity to the ear {frequency range of 300MHz to 3GHz)", February 2005

Methods Applied and Interpretation of Parameters:

»  NORMy pz: Assessed for E-field polarization 8=0 (fS300MHz In TEM-call: £>1B00MHz: wavaguide)

NORMx.y.z ara only intermediate values, e, the uncerainties of NORMx,y.z does not effect the

£ -fieid uncertainty inside TSL (see Delow ConvF)

»  NORMfle gz = NORMx y 2* frequency_response (see Frequency Response Chart). This
linearization i implamented in DASY4 software versions later than 4.2. The uncertainty of the
frequancy responss is inchuded in the stated uncartainty af ComE

s [DCPx iz DCP are numerical inearization parameters assessed based an tha data of pOWEeS Sweop
("o uncertainty required). DCP does not depend on frequancy nar media

« PAR PAR s the Peak to Average Ratio that is not calibrated but determined based an the signal
characiznstics

o Acyz Bxpz Ceyz VR y A B.C are numerical lineanzation paremeiers assessed basad an the
data of power sweep for specific modulation signal, The parameters do not depend on frequency nor
media. ¥R i the maximum calibration range expressed in RMS voltage across the diode

»  ComvF and Boundary Effec! Parameters: Assessed in flat phantom uging E-field (or Temperature
Tranzfer Standard for ZE00MHZ) and inside waveguide using analybcal feld distributions bassd on
powar maasurements for | *B00MHz. The sama satups are used for assessment of the paramelers
appdied for boundary compensation {alpha, dapth) of which typleal uncertainty valued ara given.
Thesa paramsaters are used in DASY4 software to improve probe accuracy cioze to the boundany.
The sensitwity in TSL coresponds to NORMx,y,2* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependant ConvF is used in DASY version 4.4 and higher which
aliows exiending the validity from+508Hz2 18+ 100MHz

= Spherical isatropy (30 deviation from izsatrapy): in a field of low gradients realized using a fiat
phantom exposed by a patch antenna

= Sensor Offisel The sensor offsed corresponds to the olfset of virtual measurement centar from he
probe tip (on probe axis). Mo telerance required

« Connector Angle- The angle i assessed using the infarmation gainad by debermining the MORMx
{no uncertainty raquired)

Certificale Ma: Z15-07057 Pape X of 11
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Probe EX3DV4

SN: 3661

Calibrated: April 24, 2015
Calibrated for DASY/EASY Systems

{Mote: non-compatble with DASY2 systeml)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3661

Basic Calibration Parameters

[ [ Sensor X  Sensor Y Sensor Z | Unc (k=2)
| Merm{pviVim)™ " 0.48 | 0.51 0.48 +10.8%
| DCPimV)” 102 1 100.0 101.6 '

Modulation Calibration Parameters

(115 Communication [a g [e D | VR Unc®
System Name dB daquv | | aB my {k=2)
0 cw [x Joo 00  [10  [000 1997 |2.0%
[y Too (oo [10 2066 |
[z oo (00 [1.0 2008

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement mulbplied by the coverage factar k=2, which for a nomal distribution
Corresponds to a coverage probab ity of approximately 955

_f'!""ne- uncertanties of Nomm X, ¥, Z do not affect e EX-field uncartainty inside TSL (ees Page 5 and Page &)
. Mumerical linearization parameler. uncertainty nat required

Uncertainty is defermined using the max dewvation from linear response applying rectangutar distribution
and i axpressed for the sguang of the field value

Cerhificaie No: £15-97057 Page 4 of 11
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3661

Calibration Parameter Determined in Head Tissue Simulating Media

s il
f [MHz]" F‘T;'ILT:;FF c“"‘:";r::kt" ConvF X | ConvEY | ConvFZ Mpi EL:’:: ::E
| 750 418 089 871 | o1 871 | 012 | 100 | +12% |
B35 415 0.80 080 | 980 | 080 | 010 | 157 |+12%
800 415 0.97 9.37 037 | 937 | 011 [ 149 [+12%
1450 40.5 20 876 | 876 | 876 | 007 | 188 | £12% |
1750 401 137 B43 B43 843 | 013 | 173 | £12%
1900 40.0 140 7684 | 784 | 784 | 020 | 141 | +£12% |
2000 | 400 | 140 774 | 774 | 774 | 021 | 142 | £12%
2450 2 | 180 747 | 7a7 | 747 | 022 | 185 | +12%
2600 30.0 106 710 [ 740 710 | 026 | 138 [+12%
5200 | 360 | 486 547 | 547 547 | 047 | 122 | +13%
saﬁﬂ 389 4.78 51T ! 517 5.1? 0.45 1.4 +13%
| 5500 358 4.96 5.02 5.02 502 | 050 | 1.6 | +13%
5600 1A 507 | 496 | 49 406 | 050 | 115 | +13%
5800 353 527 478 | 478 478 | 049 | 120 | +13%

* Fraquency validity of £100MHz onty applies for DASY w4 4 end higher (Page 2}, alse it is resiricked to 250MHz. The
uncedanty is the RSS of ConvF uncarainty at calbration frequency and the unseriainty for iha Indicaled frequancy band
" Atfrequency below 3 GHz, the validily of tissue parameters (£ and o} can be relaxed io £10% if iqud compensation
formula is applied fo measured SAR velues. At frequencies above 3 GHz, the validity of lissue parameters (£ and o) &
restricied o £5%. The uncertainty is the RSS of the ComF uncertainty for indicated 1erget tissue paramateds

b A lpha'Depth are determined during callbration. SPEAG warrants that the mmaining deviaen due 1o the boundary
offect after compenzation ta abways bess than + 1% for frequencies Defow 3 GHz and below £ 2% for the frequencies
betwaan 3-6 GHz at any distance larger thar hadf the probe tip diameter from the boundary

Cerificate No: Z15-97057 Pape & of 11
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3661

Calibration Parameter Determined in Body Tissue Simulating Media

i _ %
f Mkz]” P::;“Hi::y‘ E“"':;f;:i“ ConvF X | ConvFY | ConvFZ | Alpha® | I::'::'! :i':;;

750 | s55 |  0oe 572 572 972 | 015 | 126 | +12%
835 55.2 0.87 9.58 9.58 968 | 013 | 158 | +12%
300 55.0 105 | 937 | 037 | 837 | 021 | 118 | +12%
1450 540 | 130 | 823 | 823 | 823 | 014 | 134 |+12%
1750 §3.4 149 ¥.92 792 742 0,15 158 | +12%
1800 533 | 152 808 808 BOB | 014 | 183 | +12%
2000 53.3 162 | 7688 | 758 768 | 015 | 247 | £12%
2450 52 7 195 | 731 | 731 | 731 | 027 | 142 | £12%
2600 £25 | 216 7.24 7.24 724 | 020 | 120 | £12%
5200 490 5.0 492 492 492 054 | 099 |+13%
5300 89 | 542 454 454 484 | 055 | 080 | £13%

5500 48,6 " B85 | 433 | 433 | 433 | 050 | 130 | £13%
5600 485 577 4726 426 428 | 040 | 143 | +13%
5800 48.2 BO0 | 435 | 435 | 435 | 050 | 167 | =13%

 Fraguancy vabdity of £100MHz anly applies for DASY w4 4 and higher (Page 2), else it is restricted 1o 150MHz. The
uncartainty is the RES of Comd® uncerainty at calibration fraguency and tha uncartainty far the ndicated reguency band
F fraquency balow 3 GHz, the validity of tissue paramebers (¢ and o} can be relaxed to £10% o lquid compensation
formula is applied to measured SAR values. Al frequencies sbove 3 GHz, the velidity of tssue parameters (£ and 0) &
ragiricted 1o #5%. The encerzinty is the RSE of the Conv® uncerainty for indicated target tissue paramaters,
G.lfl.lpI'.sl'l_'huaplrh ana datarmined during calibration. SPEAG warranis ihal the remaining Sevialion dus o tha Baundary
effect alter compensation is shvays lass than = 1% for nequences balow 3 GHz snd balow + 2% for the frequencies
betwesn 3-5 GHE & any detancs larger than half the probe tp diameter from the boundary

Certificaie Ma: Z15-9T037 Page & af 11
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Frequency response (normalized)
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequancy Response of E-field: £7.5% (k=2)

Z15-97057 Page 7ol 11

This report shall

Page 40 of 50
not be reproduced except in full, without the written approval of Compliance Certification Services.




e _rC-- empliance Certification Services Inc.
I—I—h A | Date of Issue: August 13, 2015 Report No .: C150624R03-D-SF

I i ol e @y e

- TT]. s a

CALIBRATION LABOSATOREY
Acdd: W ST Xueyuen Read, Haidion Disisic, Bedjing, 10019 Ching
e+ 86-10-62H180353-23 1§ Fa-+ B &34 33 239040
Lemes)! ef1lidehinartl coi i

Receiving Pattern (@), 6=0°

f=600 MHz, TEM f=1800 MHz, R22

e —
o’ » ¥ . T .
[ ] 1 i
. &
B I '
L ) [ P
- - i | T ] 1
- L , TS A+ )
1] - o |
- - [ 4
- ¥ ® - 'l i
] 1' - - 3 T I
3 1 L .
- = g =
el
0~
P |
IE:':"‘--&._ “_.Ili;_. i &=
-E B gl B iRttt &
i}
a8 ]
] T T T -
159 130 1] g B 2 'l'
al | -
= — TO0MHz BOOMHZ 1B00MHE = 2R00MHE
Uncertainty of Axial Isetropy Assessment: $0.9% (k=2)
Carbficaie Moe: 1 5-0T%7 Pape &£ af 11

Page 41 of 50
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




I=I=E|§,€;ﬁ|mpliance Certification Services Inc.

Date of Issue: August 13, 2015 Report No

.. C150624R03-D-SF

—

an Drsariel, Heljing, 100 9l China
Fax: +86-10-0 230863322017
Hit

L-mail; ciglid chmid eaim

Dynamic Range f(SARpeaq)
(TEM cell, f = 900 MHz

10" osit b s
R FERS:
P A i i S
2
T
= 01 BB St B T8 7.0} G o e o
E
=
L]
= 1t PP
i o
&
- T g 1
0 1 10° p i 10
SAR[mW/em |
B nol campansaed #— compenaaiesd
3
o
5 1je-a-a-aat L B E et e S e
g L i
w -
L]
]
2 — T o ——rrrry '
k[~ 14 10 L i 1
SAR|mWem )
L3 I‘II:!I tomaensaen & sompenialed
Uncertainty of Linearity Assessment: 20.9% (k=2)
Certificate Mo: L15-97057 Page % of 11

Page 42 of 50

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




pliance Certification Services Inc.

CosR
Date of Issue: August 13, 2015 Report No .: C150624R03-D-SF

b Collabosr st veith

r..,,
=77l s p e a g
——

CALIBRATION LABDRATORYT
Add: Med1 Xusyusn Romd, Haldian Dhamet, Belfing, 100191, China
el +Hi-10=h2I04433-1214 Fi +36- 1067 HM633-2200

E=raid; einli ohimeif L gnmi Thig ! Sarvew i

Conversion Factor Assessment
f=900 MHz, WGLS RS(H_convF) f=1750 MHz, WGLS R22(H_convF)
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Deviation from Isotropy in Liquid
18
oA
2
*4"’!.5' - 250
UH:I‘I'I.III'II}'.BF Enr.un;lr.al IIEnlrﬂpj;...ﬁﬂaESE Il'l.'l;nt: 22 8% (K=2)
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1

T Wy CRAREN

DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3661

Other Probe Parameters

Bensor Arrangement : Triangula r_
Connector Angle (%) ] 131.?_
Mechanical Surface Detection Moda - i enabloed
Optical Surface Detection Mode a disable
Probe Overall Length o 337mm
Probe Body Diameter 10mm
I Tip Langth Smm
| Tip Diameter _ 2.5mm
Probe Tip to Sensor X Calibration Point | imm I
l_F"rubB Tip to Sensor Y Calibration Paing i l 1mm
Probe Tip to Sensor £ Calibration Puim_-— _ 1mm_
| Recommended Measurement Distance 1'n:|:n_5-ur1‘aﬂﬂ- 1.4mm
Certiicale Mo: £13-9T057 Page 11 of 11
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IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE und s & delicate, high precisian nsirument and requires caraful trestmeant by the usar. Thare ara na
serviceable pars inside the DAE. Special altention shall be given to the following poinds

Battery Exchange: The battery cover of the DAE4 unil is closed using a screw, over tightening the screw may
cause the threads inside the DAE to wear out

Shipping of the DAE: Before shipping the DAE 1o SPEAG for calibration, ramove the batternas and pack tha
DAE in an antistatic bag. This antistatic bag shall than be packed into & larger box or container which protects the
DAE from impacts during ransponation, The package shall be marked o indicate that a fragile instrumant s
mside

E-Stop Failures Touch detection may be mafunctioning due 1o broken magneds in the E-slap, Rough handling

of the E-stop may lead 1o damage of these magnets. Touch and colbsion errors are often caused by dust and dir
accumulated in the Eslop. To presend Eslop failure, the customer shall always mount the probe o the DAE
carafully and kaap the DAE unit in & non-dusly emvironmenl il nol used for measuremants

Repair: Minor repairs are performed &t no extra cost during the annual calibeation. However, SPEAG reseres
the righl to chasge for any repair especially if rough unprofessional handling caused the defect.

DASY Conflguration Files: Since the exact values of the DAE inpul resistances, as measured during ihe
calibration procedwre of 8 DAE unil, are nol used by the DASY software, a nomanal value of 200 MOhm is givan
in the correspanding configuratson file

Important Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer.

Important Note:
Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Mote:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.

Sl & Pariner Engingering

TH_BRO40315AD DAE4 doc 11.12.2009
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Calibration Laboratory of
Schmid & Pariner

Engineenng AG
Toughaussiraass 43, D04 Turich, Switzerland

Schweizerischer Kalibrserdisnst
Service suisse o' dlalonnage
Sarvizie svirmesa ol taratsra
Swiss Calibration Sarvics

Acoredied by e Swiss Accradilalion Senace (BAS) Accradibntion Ha,: ECE 103
The Swiss Accreditation Seevice i one of the signabories o he EA
Mufiilateral Agreemant lar the meognition of calibration cerlificatas

Client Auden Ceriiticate Ho: DAE4-918_Decld
CALIBRATION CERTIFICATE |

Object DAE4 - SD 000 D04 BK - SN: 918

Cabbrabion pocedueds) Q4 CAL-06.v28
Calibration procedure for the data acquigition electronics (DAE)

Calirason date: December 29, 2014

Tris calibration caificats cocuments e fraceabl ity %o nasonal standands, which malizg the physical units of moasurements (Sl

The measurements ard the uncaainlies silh confidencs protabifly ane given on he lobcwing pages and gre pan of Bha cariticale
Al calibrations have bsen conductesd in fhe closesd labarsdory faciigy: snwranment lempematoee (22 + 3°C and hurmidity = 705

Caibration Equipmant used [METE crlics? 107 calinration)

Prmary Standards | I W Cad Dile (Carilicals Mo ) Sehadued Caktealion
e e —
Hsihigy Madtimaiar Type 2001 |5r». OB10ETE 03-Oact- 14, {Mec15573) Oct-15
Secondary Sandards | 0¥ Chiaga Dake (in housa) Srhecuied Shack
Ao DAE Cal bration Lini S5E WS 053 A8 1001 O7-Jan-14 [in housa check) in house check! Jan-15
Calborans Boe V2.1 | SE LS D06 A4 1002 O7=lan-14 in housa check] In house check: Janr-15
Hame Fungton Sigraura
Cafibraind by Evic Hainleld Tachnician — — o
e - 1
Appeoind by Fin Bomhalt Dispuly Technical Marsgar

j
I-i.‘_-;lx i i -

lesiiad Daoam e 23, 2014
This calbration cerlficate shall nol ba regnoducsd axcapd in ull withpul willlen aporoval of tha abaratan,

Cefificate No: DAE4-818_Decid Paga 1 of &
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zpughaussirasse 43, 8004 Zurich, Switzeriand

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Barvizio svizzero di taratura
Swiss Calibralion Service

Agcraciied by the Swiss Aocreditation Sevice [SAS) Acoreditation Mo SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration ceriticates

Glossary

DAE data acquisition electronics

Connector angle information used in DASY system to align probe sensor X to the robot
coordinate systam.

Methods Applied and Interpretation of Parameters
« DC Voltage Measurament: 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 voltmetear in the respective range.

+ Connactor angle: The angle of the connactor is assessed measuring the angle
mechanically by a tool inserted. Uncerainty is not required

+ The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncerainty,

« DC Voltage Measuremeant Lineanity: 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.

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

= AD Converler Values with inputs shorted: Values on the internal AD converter
comesponding to zero input voltage

v [nput Offsat Measuremant. Qutput voltage and statistical resufts over a large number of
zero voltage measurements.

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

+ Input resistance: Typical value for information: DAE input resistance at the conneclor,
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 consumplion: Typical value for information. Supply currents in varnous operating
modes.

Cartiticate Mo: DAES-318_Daci4 Page 2 of &
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DC Voltage Measurement
&0 - Comverter Resalution nominal
High Rangs: LEE = R T full range = -100...+300 my
Low FRange ILSHE = Binv , fullrange = -1 +IMY

DASY measuremeant parametars: Auio Zero Tene: 3 gac; Measuning time: 3 Sed

Calibration Factors | X ¥ z
High Range 404 263 = 0,02% (k=2) | 404.441 £ 0.02% (k=2) | 403.97520.02% (k=2)
Low Range 3.99223 + 1.50% (k=2) | 396766 £ 1.50% (k=2) ] 3.99058 £ 1.50% (k=2)

Connector Angle

Connector Angle fo ba usad in DASY system ] 315217

Cartificate Mo: DAE4-913_Dec14 Page 3of 5
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Appendix (Additional assessments outside the scope of SC5108)
1. DC Voltage Linearity

High Ramge Reading (uV) | Difference (uV) Error (%)
Channel X + Input 20003231 ) -4.36 -0.00
Channel X + Imput 20003.94 013 -0.00
Channal X = Input 20004, 78 1.10 -0.01
Channal ¥ + Input 2000%2 27 -4.08 -0.00
Channel ¥ + Input 20002.00 -1.87 | 0.1
Channel Y - Input | 2000800 0.05 0,00
Channel Z . Input . 200034.27 210 000
Channel Z + Input 20002 22 -1.43 =0.01
Channel Z - Input -20008.25 2.2 001
Low Range Reading (uV) | Difference (uV¥) Error (%)
Chanrel X +Input 2000.31 ' 0.03 0.00
Channel X + Inpast 200,99 b 0.63 034
Chanrel X - Imput 158 48 R 1.2 -0u60
Channel ¥ + Inpast 200013 0.00 0.00
Channal ¥+ Input 109 88 039 020
Channel ¥ = Input -1808.01 016 DB
Channel Z » Input 1899.95 0,08 -0.00
Channel Z « Input 198,93 1A 0,80
ch-al'-l;'lﬁl z = Input | -204 20 . -1.44 072

2. Common mode sensitivity
DASY measurement parameters: Auto Zan Tima: 3 sec: Measuring time: 3 sac

Comrmon mode High Range Low Range
Input Valtage (mV) Average Reading (¥} Average Reading (wV)
Channel X 200 5.38 3.30
- 200 -1.40 -3.89
Channel ¥ 200 11.47 11.14
- 200 -12.63 12,38
| Channel Z 200 =14,52 -14.40
|_ - 200 11.50 | 11.86

3. Channel separation
DASY measurament pasametens: Aulo Zero Time: 3 sac; Measuring fime: 3 sec

Input Voltage (mV) | Channel X (uV} | Channel ¥ iV} | Channel Z {uV)
Channal X 200 - -0.57 5,19
Channal ¥ 200 .22 s 0.4z
Iannnel z 200 B.83 6.01
Carificate Mo: DAE4-818_Dec14d Page 4 ol 5
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4. AD-Converter Values with inputs shorted

DASY measurgmien] parameters: Auio .E‘lg_r{;- Teme; EE Ml:._il.surlng tima; 3 B

High Ranga (LSB) Low Range (LSB)

| Channel X 15862 16455

Channel ¥ 16023 17247

Channed Z 15389384 16326
5. Input Offset Measurement

DASY measuremant paremeters: Autc Zero Time: 3 sec; Measuring time: 3 sec

Input 10ML2

| Average (uV} | min. Offset (p¥V) | max. Offset (pV) Std. [;?:::H‘tlm

Channel X =[G 2.24 143 0.75

Channel ¥ 1.14 -0.87 2.02 0.43

Channel Z | -ns52 -1.84 081 0.42 ;
6. Input Offset Current

Wominal Input circuitny offset current on all channels: <2584
7. Input Resistance (Typical valuas for information)

Zeraing (kOhm) Measuring [MOhm)

Channel X 200 200

Channel Y 200 200

Channel Z | 200 | 200
8. Low Battery Alarm Voltage (Typical values for infarmation)

Typical values Alarm Level (VDC)

Supply (+ Vec) +7.8

Supply (- Veec) <16 |
9. Power Consumption (Typical values for information

Typical values Bwitched off {ma) Stand by (mA) Tranarmitt ng {rmA)

Supply (+ Vee) | 0.1 +6 +1:

Supply (- Vec) ' -0.01 -B B
Cartificate Mo: DAE4-218_Deci4 Page 5 of §
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