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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NOBM x.y,z
MIA naot applicable or not maasurad

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, *Procedurs 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 FOC Guidelines for Human Exposure to Radiofrequency
Electromagnatic Fields; Additional Information for Evaluating Compliance of Mabile and
Fortable Davicas with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement G (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DAaSY4/E System Handbook

Methods Applied and Interpretation of Parameters:

=  Measurement Condifions: Further details ars availakble from the Validation Report at the end
of the certificate. All figures stated in the ceriificate are valid at the frequency indicated.,

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

& Feed Point Impedance and Returmn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurameant at tha SMA connactor to the feed point. The Heturn Loss ensures low
reflected power. Mo uncertainty required.

v Elsctrical Dafay: 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
connectar.

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

The reported uncertainty of measurement is stated as tha standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY systern corfiguration, a8 far as not given on page 1
DASY Version | DASYE VE2ET
Extrapolation :' Advanced Extrapalation
Phanbom | Medular Flat Phantam
Distance Dipole Center - TSL | 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The Icliowing paramaters and calculations were applisd,
Tomperature Parmittlvity Conductivity
Nominal Head TSL parameters 2200 gz 1.80 mhodm
Measured I'Iaa.d 'I_'EL parameters (220 +0.2)°C ATELB% 181 mho'm =65
Head TSL temperature change during test <0.56°C =
SAR result with Head TSL
SA._H nwmged over 1 cm® {1 o) of Head TSL Coancition
SAR measurad 250 mWW inpari power 13.3 Wikg
| SAR for nominal Head TSL paramators marmalized to 1W 52,6 Wiy = 17.0 % (k=2)
SAR averaged over 10 em” (10 o) of Head TSL condition
SAR measurad 250 mvW Inpast powar 6,18 Wikg
SAR for rominal Head TSL parameters normalizad fo 1W 24.5 Wikg = 16.5 % (k=2)
Body TSL parameters
Mhix tollowing parametars and caloulations were applisd. I
Temperatura Permitthity Conductvity
Mominal Body TSL parameters 2.0 T 1.95 mho'm
| Measured Body TSL parameters [22.0+0.2)°C 5254 201 mho/m + 8 %
Body TSL temperature change during test < (1.5 0
SAR result with Body TSL
SAR averaged ever 1 em” (1 g) of Body TSL Condition
SAR measurad 250 MW snpul pawar 12.8 Wikg
SAR for nominal Body TSL paramaters normalized to 1W 49.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL | canedtion
‘SAR measured 250 mW input power 5.87 Wikg
SAR for nominal Bedy TSL parameters | normalized to 1W 23.1 Wikg = 16.5 % (k=2)
Cerllicate Mo: D2450v2-617_Jul13 Faga 308 8
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Appendix

Antenna Parameters with Head TSL

Impedance, ransemed o feed point S350+ 290

Return Loss =271 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed paoint 48,7 2 +4.5 [0

Retum Loss =270 dB

General Antenna Parameters and Design

| chectrical Delay (one dinaclion) 1.158 ns

After long termy use with 1000 radiated powar, anly a slight warming of the dipala near the feedpoint can be measuned.

Tha dipole is made of standard samirigid coaxial cable. The center conductor of the faeding line ks directly connectsd 10 the
sacond arm of the dipole. The antenna is thersfore shart-circuited for DC-signals. On some of the dipolas, small end caps
are added to the dipale arms m order to improve matching when loaded according to the position as explained in the
‘Measurement Condilians' paragraph, The SAR data are not affected by this change. The overall dipole length i still
according fo the Standard.

I¥o excessive force must be applied 1o the dipole ama, because they might bend or the soldered conmections mear ihe
fesdpaint may be damagsd.

Additional EUT Data
Manufactured by SPEAG I
Manufacturad on Oclober 23, 2007
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DASYS Validation Report for Head TSL

Date: 31.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 817

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

Medivm parameters used: f = 2450 MHz; ¢ = 181 5/m; & = 37.8; p = 1000 kg/m’
Phantom section; Flat Section

Measurement Standard: DASY S (IEEEMEC/ANST CG3.19-2007)

ASY 52 Configuration:
o  Probe: ES3DV3 - SN3205; ConvE(4.52, 4,52, 452} Calibrated: 28.12.2012;
s Rensor-Surface: 3mm (Mechanical Sorface Detection)
# Elecironics: DAE4 Sn601; Calibrated; 25.04.2013
+ Phantom: Flat Phantom 5.0 {front); Type: QGDOOOPS0AA; Seral: 1001
« DASYS23ZRT(113TY SEMCAD X 14.6.1007164)

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

Reference Walue = 99,781 Vim; Power Drift = 0,06 dB

Peak SAR (extrapolated) = 27.7 Wike

SAR(] g) = 13.3 Wikg; SAR(10 g) = 6.18 W/kg

Maximuem value of SAR (measured) = 16.8 Wiks

-14.40

10,29

-24.00

0dB = 16.8 Wikp = 12.25 dBW/kyg

Cortificate Mo: D245002-817_Jul13 Page Sof
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Impedance Meazurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

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

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

Medium parameters used: = 2450 MHz; o = 2.01 8/m; £ = 50.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe: ES3DV3 - SN3205; ConvFi4.42, 4.42, 4.42); Calibrated: 28.12.2012;
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)

s Electmonics: DAES Sn601; Calibrated: 25.04.2013

» Phantom: Flat Phantom 5.0 (back); Type: QDOOOP30AA; Serial: 1002
o DASYS2 52871137y SEMCAD X 14.6. 1007 164)

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

Reference Value = 94131 VWim; Power Dnft = 0.06 dB

Peak SAR (extrapolated) = 26.3 Wikg

SAR(I g) = 12.6 W/kg; SAR(10 g) = 5.87 Wikg

Maximum value of SAR (measered) = 16.7 Wik

-0
1440
-19.20
24,08
0dB = 16.7 Wike = 1223 dBW/kg
Carficala hNo: D245002-817 _Jull3 Fage 7ol B
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Impedance Measurement Plot for Body TSL
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D2450V2, Serial N0.817 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 DO1,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 Imngzlnce Delta IInTpa(Lengg?::):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 Impzzzlnce Delta I?pigégi% Delta
)
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.
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Dipole Verification Data D2450V2 Serial N0.817
2450 MHz-Head
1 Active ChjTrace 2 Response 3 Stimulus 4 Mkrfdinalysis 5 Inskr Stake

1 Active ChjTrace 2 Response 3 Stimulus 4 Mkrfdinalysis 5 Inskr Stake

Durmp
Screen Image. ..

ES0914 Setup

Misc Setup

Backlight
CON

Firmware
Revision

Service Menu

Exit

Return

v

Stop 2.65 aH:z B!

IFEWW 70 kHz

Stop 268 GHz B[ [T Stant 2.25 GHz

1 Start 2,28 GHz IFEWW 70 kHz

2450 MHz-Body
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

Phase

Group Delay

10.00

Polar

Lin Mag

SWR

Real

Imaginary

—

IFBW 70 kHz Stop 2.65 GH:z [

Start 2,25 GHz IFBW 70 kHz Stop 2.65 GHz [E[! [1 Start 2.25 GHz
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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 DO1,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 ImpZﬁZlnce Delta Imqpaégégﬁgg 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

D2450V2 Serial No.817
2450 Body
Date of Return-Loss Delta Impzzglnce Delta I:TTpa;gc;gﬁ::):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
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

40.00

i0.00

-10.00

-30.00

-40.00

IFBIA 70 kHz

1 Start 2,25 GHz

ale 1.000U0 [F1 Del1]

IFBI 70 kHz

Stop 2.65 GHz [ !

Stop | ExtRef | Rea

40.00

10.00

-40.00

1 Star 2,25 GHz IFEW 70 kHz Stop 2,65 GHz [

Meas | Stop | ExtRef | Rea

1 Start 2,25 GHz

IFBW 70 kHz

Stop 2,65 GHz [0 !
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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 Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures”; Part 2: “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

Federal Communications Commission Office of Engineering & Technology (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:

c)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerdificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Refum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
maasurement 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.

S5AR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncerainty 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%.

Cerlifizate No: DSGHZV2-1085_Mayi3 Paga 2 of 16
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Measurement Conditions

DASY systerm configuration, as far as not given on page 1.
DASY Version DASYS V5286
Extrapolation Advanced Extrapolation
Phantom Maodular Flal Fhantom V5.0
Distance Dipole Center - TSL 10 mam with Spacer

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

B200 MHz = 1 MHz
5300 MHz + 1 MHz
5300 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 Parmittivity Conductivity
Merinal Head TSL paramelers 22.0°C 38.0 4.566 mho/m
Measured Head TSL parameaters (220 = 0.2)%C IS 2E9% 4.50 mho'm + B %
Head TSL temperature change during test <05
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 mW input power T7.94 Wikg

SAR for nominal Head TSL paramabers

narmalized 1o 1W

796 Wikg = 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 100 miY inpul power 2.27 Wikg
SAR for noménal Head TSL paramators nesmalized 1o 1W 22,7 Wikg = 19.5 % (k=2)
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Head T5L parameters at 5300 MHz

The following paramaters and calculations were applied.

Temperature Permittivity Conductivity
Hominal Head TSL parameters 220°C 359 4.78 mho'm
Measured Head TSL parameters (22.020.2)°C WIE% 4,60 mho/m = & %
Head TSL temperature change during test =05"°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 B30 Wikg

SAR for nominal Head TSL parameaters

noemalized 1o 1W

83.1 W/ kg = 18.9 % (k=2)

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

condition

SAR measured

100 mhY input power

2.37 Wikg

5AR for nominal Head TSL paramatars

noarmahzed 10 1W

23.7 Wikg = 19.5 % (k=2)

Head TSL parameters at 5500 MHz

The lollowing parameters and calculations were applied,

Temperature Permittivity Conducthvity
Nominal Head TSL paramaters ZoC 358 496 mhafrm
Measured Head TSL parameatars (22.0£02)°C 361 £68% 4,78 mihafm £ 6 T
Head TSL temperature change during test < 0.5 °C —

SAR result with Head TSL at 5500 MHz

SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measuned 100 mWW input power 8.42 Wikg
SAR for nominal Head TSL parametars. normalized to 1W 84.3 Wikg = 16.9 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL conddion
SAR measuned 100 mWW input power 2.40 Wikg

SAR for nominal Haad TSL paramaters

normalized to 1W

24.0 Wikg = 19.5 % (k=2)

Cartificate Mo: DSGHzV2-1095_May13
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Head TSL parameters at 5600 MHz

The following pararneters and calculations were applied.

Temperature Permittivity Conductivity

MNominal Head TSL parameters 220°C 35.5 5.07 miva/m

Measured Head TSL parameters (22,0 = 0.2) =G AB0+E% 489 mhva'm = 6%

Head TSL temperature change during test <0.5*C -
SAR result with Head TSL at 5600 MHz

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

SAR measured 100 mW input power 8,24 Wikg

SAR for nominal Head TSL parameters normalized w 1W B2.5 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.34 Wikg

S5AR for nominal Head TSL parameters normalized o W 23.4 Wikg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following paramedars and calculations were applied.
Temperatura Permittivity Conductivity

Hominal Head TSL parameters 220°C B3 5.27 mhadm

Measured Head TSL parameters (22.0£0.2)°C AT+E% £.11 mha/m =6 %

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 parameatars nomalized to 1W TE.T Wikg = 19.9 9% [k=2)

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

SAR measuned 100 mW input power 223 Wikg

SAR for nominal Head TSL parametars normalized to 1W 22.3 Wikg = 18.5 % (k=2)
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Body TSL parameters at 5200 MHz

Tha fellowing parameters and calculations weng apolied,

Temperature Permittivity Conductivity

Mominal Body TSL parameters. 22.0°C 48.0 5.30 mivam

Measured Body TSL parameters (2202 0.2)"C 48,6 + B % 5.41 mhoim £ 6%

Body TSL temperature change during test < 0570 e
SAR result with Body TSL at 5200 MHz

SAR averaged owver 1 em® {1 g) of Body TSL Condition

5AR measured 100 mW imput powar .44 Wikg

SAR for nominal Body TSL parameters normalized to 1W T4.6 Wikg = 19.9 % (k=2)

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

S5AR measured 100 mW input powar 2.08 Wikg

SAR for nominal Body TSL parameters normalized 1o 1W 20.9 Wiky £ 19,5 % (k=2)
Body TSL parameters at 5300 MHz

The following parameters and calculations wers applied.
Temperaturne Permittivity Conductivity

Hominal Body TSL parameters 220°C 48.9 5.42 mho/m

Measured Body TSL parameters (22.0+02)°C 49426% 5.53 mho/m 2 6 %

Body TSL temperature change during best < 0,60
SAR result with Body TSL at 5300 MHz

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

SAR measured 100 mW inpat power 7.58 Wikg

SAR for nominal Body TSL parameders nomalized to 1W TE.0 Wikg = 19.9 % (k=2)

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

SAR measured 100 W input powar 212 Wikg

SAR for nominal Body TSL paramelens

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
MNominal Body TSL parameters 220G 48,8 5,85 mha'm
Measured Body TSL parameters {(22.0+0.2)°C 491 =6 % 5.80 mhoim = 8 %
Body TSL temperature change during test =0.5°C —_ —
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7B Wikg

S5AR tor nominal Body TSL parameters

neemalized 12 1W

79.1 Wikg = 19.9 % (k=2)

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

S5AR measurad 100 m\W input power 219 Wikg

SAR for nominal Body TSL parametars ngnmaized o 1W 22.0 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz

The {ollowing parameters and caleulations wene applied,
Temperature Permittivity Conductivity

Mominal Body TSL parameters 220°C 48.5 5.77 mha/m

Measured Body TSL parameters (22.0+0.2)"C 49.0 = 5% 5.60 mho/m = & %

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 Body TSL Condition

SAR measured 100 myV inpul power 7.76 Wikg

SAR for nominal Body TSL paramebers normalized o 1W T7.B Wikg = 19,8 % (ka2)

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

SAR measured 100 mW inpul power 2.15 Wikg

SAR for nominal Body TSL paramalens

normakized 1o 1W

21.6 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5800 MHz

The following pararmeters and calculations weare applied.

Temperature Permittivity Conductivity
MNominal Body TSL parameters 220°C 48.2 &.00 mhofm
Measured Body TSL parameters 220+0.2}°C B E=E% .24 mho/m £ 6 %
Body TSL temperature change during test = 0.5°C -

SAR result with Body TSL at 5800 MHz

SAR averaged ower 1 em® {1 g) of Body TSL CondBlion
SAR measured 100 mW input power T.47 Wikg
SAR for nominal Body TSL parameters nommalized 1o 1W 75.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 em® {10 g) of Body TSL conditicn
SAR measured 100 mW Inpant power 2.08 Wikg
SAR for nominal Body TSL paramaters nesmalized 10 1W 20.7 Wikg = 19.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL at 5200 MHz

Impadance, transformed to fead point 5020-84j0

Retum Loss -23.9d8
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to feed point 5020-33)0Q

Raturn Loss. - 205 dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed 10 feed point S5320-22|0

Raturn Loss - 28.5 dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, fransformed 1o feed point 56041 -1.1 &

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

Impadance, fransformad to feed point 554 1 - 2.8 j2

Aetum Loss - 24 8 dB
Antenna Parameters with Body TSL at 5200 MHz

Impadance, transtormaed to feed point 0.7 0 - 5350

Fetum Loss -2 5dB
Antenna Parameters with Body TSL at 5300 MHz

Impedanca, transformed o feed point S0BQ-15i0

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

Impedance, transformed to feed point 53814-12

RAs=tum Loss - 254 dB

Cartificate Mo: DSGHzVZ-1095_May13
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Antenna Parameters with Body TSL at 5600 MHz

Impadancs, transformed to feed point 5620 + 1.1 ji2
Return Loas - 24.5 dB

Antenna Parameters with Body TSL at 5800 MHz

Impadance, transformed to fead point 55.6 0 + 0.3 jix
Redwm Loas - 255 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 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 comxdal cable. The center congducior of the feeding line is directly connected 1o the
second am of the dipole, The antenna is therefore shont-circuited for DC-signals. On some of the dipoles, small ond caps
are added 1o the dipole amis in order 1o improve matching when loaded according to the position as explained in the
"Measuremen? Conditions® paragraph. The SAR data are nol 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
feedpaint may be damaged.

Additional EUT Data

Manufacturad by SPEAG
Manufactured on Seplermber 24, 2010
Cartificate Mo DEGH2V2-1085_Mayi3 Page 10 of 16
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DASYS Validation Report for Head TSL

Date: 30.05.2013
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 53GHz; Type: DSGH=V2; 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 '-:J'm g = 36.5; p= 1000 kgfm » Medium parameters used:
f=5300 MHz; o = 4.6 S/m; & = 36.3; p = 1000 kg/m”® , Medium parameters used: f = 5500 MHz; o = 4,79
5/m; Be= 36.1; p = 1000 kg/m® , Medium parameters used: f = 5600 MHz: o = 4.80 S/m: & = 36 p = 1000
kg/m’ , Medium parameters used: f = 5800 MHz; o = 5.11 S/m: &=35.7; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEEJIECFAMSI C63,19-2007)

DASYS2 Configuration:

+  Probe: EX3DV4 - SN35303; 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, ConvF(4.81, 4,81, 4.81 ¥ Calibrated: 28.12.2012;

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

+ Electronics: DAE4 Sn6d1; Calibrated: 25.04.2013

+ Phantom: Flat Phantom 5.0 {front); Type: QDOOOPI0AA; Serial: 1001
« DASYS2528.6(1115); 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 ¥V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 29.3 Wikg

SAR(] g) = 7.94 Wikg; SAR(10 g=227T Whkg

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 (8x8x7)/Cube 0: Measurement 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 MH=z/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 65.084 Vim; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 33.1 Wikg

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

Maximum value of SAR (measured) = 20,0 Wikg

Cenificate No: DSGHZV2-1095_May13 Page 11 of 16
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 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, disi=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 61.473 Vim; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 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

-24.00
-30.00
(dB = 19.2 Wikg = 12.83 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 31.05.2013
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole SGHz; Type: DEGHzV2: Serial; DAGHzV2 - 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: f = 5200 MHz; 6 = 5.41 5/m; & = 49.6; p = 1000 kg/fm* , Medium parameters
used: f = 5300 MHz; o = 5.53 S/m: &, = 49.4; p = 1000 kg/m’ , Medium parameters used: f = 5500 MHz; o =
3.8 5/m; g, =49.1; p= 1000 l:g.n’l:u:u1 » Medium parameters used: = 5600 MHz; o = 5.8 5/m; &, = 49; p = 1000
kg/m® , Medium parameters used: f = 5800 MHz; o = 6,24 $/m; &, = 48.6; p = 1000 kg/m®

Phantom section: Flat Section

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

DASYS52 Configuration;

e Probe: EX3DWV4 - SN3503; Convl(4.91, 4.91, 4.91%; Calibrated: 28122012, ConvF(4 67, 4.67,
4.67); Calibrated: 28.12.2012, ConvF(4.43, 4.43, 4.43); Calibrated: 28.12.2012, ConvF(4.22, 4722,
4,22} Calibrated: 28.12.2012, ConvF(4.38, 4.38, 4.38); Calibrated: 28.12.2012;

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

= Electronics: DAE4 Sn601; Calibrated: 25.04.2013

¢  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
« DASYS52 52.8.6(1115); SEMCAD X 14.6.3(7117)

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

Reference Value = 58.744 Wim; 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,
disi=1.4mm (8x8x7 )/ Cube 0; Measurement grid: dx=4mm, dy=4mm, de=14mm

Reference Value = 58,871 V/m; Power Dirifi = -0.01 dB

Peak SAR (extrapolated) = 304 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=4¢mm, dy=4mm, dz=1.4mm

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

Peak SAR (extrapolated) = 33.6 Wikg

SAR( g) = 7.89 Wikg: SAR(10 g) = 2.19 Wikg

Maximum value of SAR {(measured) = 15.7 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=14mm

Reference Value = 58. 108 Vim; Power Dnft = -0.00 dB

Peak SAR (extrapolated) = 34.2 Wikg

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

Maximuom value of SAR (measured) = 18.5 Wikg

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

Reference Value = 55.451 Vim; Power Drift = -0.03 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 Wikg

-6.00

-30.00
0dB =182 Wike = 12.60 dBW/kg
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Impedance Measurement Plot for Body TSL
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D5GHzV2,Serial No.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 DO1,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 N0.1095
Head
Return Delta Real Delta Imaginary Delta
Date of Measurement Loss (dB) | (%) Impedance (ohm) Impedance (ohm)
0 (ohm) (ohm)
5.31.2013 | -23.943 -- 50.168 - -6.371 -
200MH
>200MHz 5.29.2014 | -23.425 2.16 50.749 0.581 -6.752 0.381
5.31.2013 | -29.552 - 50.248 - -3.330 -
5300MH
z 5.29.2014 | -27.170 8.06 49.802 0.446 -4.424 1.094
5.31.2013 | -28.522 - 53.162 - -2.225 -
5500MH
z 5.29.2014 | -29.647 3.94 52.249 0.913 -2.350 0.125
5.31.2013 | -24.762 -- 56.021 - -1.141 -
5600MH
z 5.29.2014 | -26.263 6.06 54.956 1.065 -1.291 0.150
5800MHz 5.31.2013 | -24.760 -- 55.436 - -2.758 -
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)
5.31.2013 | -25.481 -- 50.662 - -5.322 -
200MH
>200MHz 5.29.2014 | -23.945 6.03 50.975 0.313 -6.336 1.014
5.31.2013 | -35.508 -- 50.785 - -1.496 -
MH
>300MHz 5.29.2014 | -31.173 | 12.21 49,992 0.793 -2.732 1.236
5.31.2013 | -28.426 - 53.750 - -1.184 -
5500MH
z 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.

Page 29 of 67
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




CLSE

- Compliance Certification Services Inc.

Date of Issue: December 9, 2015

Report No .: C150706S04-SF

Dipole Verification Data D5GHzV2 Serial N0.1095

D5GHzV2-Head

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkr/analysis

5 Instr State

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

Start & GHz

D5GHzV2-Body

IFEW 70 kHz

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkr/Analysis

5 Instr State

Stop & GHz B0

ju'1 Start & GHz IFBW 70 kHz Stop B GHz

1 Mag 5

IFBA 70 kHz

Statt & GHz

t

Stop b GHz

1 Active ChiTrace 2 Response 3 Stimulus 4 Mer/Analysis S Instr State

-

N Prink

| Revision

Abart: Printing

Prinker Setup...

Irwvert Image

ES0914A Setup

Misc Setup

Backight

On
—_——

Firrmware:

-

Print

Abort Printing

Printer Setup...

Invert Image

ES0314 Setup

Misc Setup

Backlight
ON

Firmiare
Revision

1 Start 5 GHz TFBW 70 kHz Stop & GH: [EH 1

—
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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 DO1,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 N0.1095
Head
Date of Measurement L(?ses:u(lglg) D(Oe/(l)t)a Imngzlnce (I(D)ﬁlrtﬁ) I:pra;gollgi::):e (I(D)ﬁ:,tr%
(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
Date of Measurement LORS?%%) D(Oe/(l)t)a ImpIZZZlnce (E))ﬁlr% Ig]npaegégiiye (E))ﬁlr%
(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

10.00

-40.00

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

D5GHzV2-Body

1 Active Ch{Trace 2 Response 3 Stimulus 4 MkrfAnalysis 5 Instr State 1 Active ChiTrace 2 Response 3 Stimulus 4 Mhkrfanalysis 5 Instr State
PiE =11 Log Mag 10 [FL D=1]

S0

Statt & GHz IFBM 70 kHz Stop 6 GHz (! |[[1 Star & GHz IFEW 70 kHz Stop & GHz [0
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CALBRATION
Ho. LOSTD

E-mail: etibaichinml. com B s inianl e
Client Auden Certificate No: Z15-97057
CALIBRATION CERTIFICATE

Object EX30V4 - SN-3661

Calibration Procsdures) FO-711-2-004-01

Calibration Precedunes for Dosimalrig E-field Probes

Calibration date:

April 24, 2015

This calibration Certificate documents the fraceability to national Slandards, which realze the physical units of
measuramants(Sl), The measurements and the uncersinties with confidence probability are given on I;hg foiiowing
pages and are part of the cerlificale

All calibrations heve been conducied In the closed laboratory Fav:ihh- gnvironment temperatureza+3c and
humidity=70%.

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

Primary Standands iD# Cal Date(Cals Dratea by, ..E.hﬂ:.ulc Mo, ) Scheduled C:allhra:uun
Power Mater MNRFZ 101813 01-Jul-14 {STTL Mo J14:|;|:|21-£E| Jun-15 a
Power sensor  NRF-ZB1 | 101547 01-Jul-14 {CTTL Mo dxns148) Jun-15
Power sensor  NRP-Z51 101543 01-Jul-14 |CTTL, Mo.J14x0a148) Jun=15
Refarance 10dBAREnUSiDr | TBNSOW-10dB  13-Mar-14[TMC Mg JZ14-1103) Mar-16
Reference2DdBAReruaior | 1BNSOW-20dB  13-Mar-14[TMC Mo JZ14-1104] Mar-18
Reference Probe EX30W4 | 5N 3617 2B-Aug-14(SPEAGMNO. EX3-3617_Aug14)  Aug-15
DAE4 SMTIT 17-5ap-14 (SFEAG DAE4-TTT_Sepid) Sap 18
Secondary Standards 0 # Cal Dats(Caliorated by, Certificate Na.) Seheduled Calibration
SignatGeneratorMG37004 | 8201052605 O1-Jul-14 (CTTL, No.J14X02145) Jun-18
Mehwark Analyzer ESOT1C | MY45110873 O03-Feb-13 (CTTL, No.J18X00728) Feb-18
Mame Funcian Shgnatu
Calibrated by Yu Zongying SAR Test Engineer _f}e-ﬁ%—_-—.
=
Reiewmc by Qi Dianyuan SAR Propet Leador .
i Ll
Approved by Ly Binguong Deputy Director of the laboratory h
Issued: April EJJ 2015

This ealibration cerificate shall not be reproduced axcept in full without wrilten approval of the laboratory:

Lemilicats MNa: Z15-9M57
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Glossary:

TsL tigsue simulating liquid

MORMx vz sengilivity in free space

ComfF sensiiity in TSL | MORM: y.x

DCP dinde comprassion paint

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

A.B.CD meodulation dependent Inearization paramelers

Polarization o rotation around probe axis )

Paolarization B B rotation around an axis that is in the plane normal to probe axis {at measuremen center), |

8=0s normal to probe axis

Conneclor Angle  information used in DASY system to algn probe sensor X io the robot coord inate system

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged
Specihc Absorption Rate (54AR) im the Human Head from Wireless Communications Devices:
Measuremant Technigues®, June 2013

by IEC 82208-1, "Procedure to measure the Speciic Absorption Rate (SAR) for hand-held devicss used
i close proximity to the ear (frequency range of 300MHz to 3GHz)", February 2005

Methods Applied and Interpretation of Parameters:

«  NORMy p 2z Assessed for E-fisld polarization 820 (FS300MHz In TEM-call: £=1800MHz: wavaguide)

MORMx vz ara only Intermediate values, e, the uncerainties of NORMx, vz does not effect the

E? -fieid uncerlainty inside TSL (see below ConvF)

o NORMx vz = NORM, 2" fregquency_response (see Frequency Response Chart). This
linearization i implemented in DASY4 software versions later than 4.2, The uncertainty of the
requancy responsa is included in the stated uncertainty of ComE

s PCPx.yz: DCP are numerical inearization parameters assessed based on the data of power sweep
(o uncertainty required). DCP does not depend on frequency nar media

« PAR PAR s the Peak to Average Ratio that is nof calibrated but determined based on the signal
charactznstics

o A ¥z Bx I Cryz VRx ¥.2:AB,C are numerical linsarization parameters assessed based on the
daia of power sweep for specific modulation signal, The parameters do nol depend on frequency nor
media. ¥R i the maximum calibration range expressed In RMS voltage across the dicde

= ConvE and Boundary Effec! Parameters: Assessed in flat phantom uging E-field (or Temperature
Tranzfer Standard for f<B00MHZ) and inzide waveguide using analytical feld distributions bassd on
power measuremants for f *B00MHz. The same setups are ueed for assessment of the paramelers
Applied for boundary compensation {alpha, dapth) of which typleal uncertainty valued ara given_
These paramaters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensibvity in T5L comesponds to NORM,y,z* ConvF whereby the uncerainty cofrasponds to
that given for Comv®. A frequency dependent Convf is used In DASY version 4.4 and higher which
aliows extending the validity fromtS08Hz2 o+ 100MHz

«  Spherical Sotrogy (30 dewviation from isotropy): in & field of low gradients realized using a flat
phantom exposed by a patch antenna

= Sensor Offsel; Tha sensor offeet corresponds to the offset of virtual measurement centar from the
probe tip {(on probe axis). Mo tolerance required

» Connector Angta- The angle i= assassed using the infarmation gained by determining the MORMx
{no uncerainty required)

Certificaie Ma; 21507057 Pape 2 of 11
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Probe EX3DV4

SN: 3661

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

{Maote: non-compatible with DASY.2 aysteml)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3661

Basic Calibration Parameters

| - Siunwr.'l'. _;‘.‘_:-_Em_ﬂr Y Sensor £ Une [k=2)
| Nerm(uVi(vim)*)* 0.48 [ 0.51 0.48 +10.8%
| DCPmV)® 102 1 1000 1016 '
Modulation Calibration Parameters
uio Communication [ & B [e D VR unc®
System Name dB8 _dBpV | | dB mv (k=2)
0 cw [x |00 00 [10 [000 [1997 |2.0%
[¥ Joo (00 [10 2068
lz oo (00 [10 | 200.9

The reported uncerainty of messurement ks stated as the slandard umcartainty af
Measurement multiplied by the coverage factor k=2, which for a nomal distribution
Corresponds to a coverage probability of approximately 855

_f'!""-e- uncertanties of Nom X, ¥, Z do nat affect e EX-field uncertainly inside TSL (ese Page 5 and Page &)
. Mumerical linearization parameler. uncertainty nat required

Uncertainly is determined using the max deviation from linear response appfying rectandgutar distrbution
ang 1§ expressed Tor the square of the field value

Certificaie Mo; £15-07057 Page $of 11
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3661

Calibration Parameter Determinad in Head Tissue Simulating Media

i Depth® | Unct.
— Fnit:-ll:::;ﬁ l.‘:onc:u;r::t"-" ConvF X | ConvF Y | GonvF Z Mpﬂ [r:m] il
750 418 089 871 971 871 | 012 | 1.00 | £12% |
B35 415 0.00 060 | 960 | 580 | 010 | 157 |+12%
800 41.5 0.87 037 | 037 | 937 | o011 | 148 |+12%
1450 40.5 1.20 B.78 BTG 6.70 007 | 188 |t12W |
1750 40.1 137 B43 | 843 | 843 | 013 | 173 |[+12%
1900 40.0 140 7.04 7.94 784 | 020 | 111 ]+12% |
2000 | 400 | 140 774 | 774 | 774 | 021 | 142 [+12%
2450 382 | 180 TA7 717 747 | 022 | 185 [+12%
2600 30.0 196 710 | 740 710 | 026 | 138 | +12%
5200 380 | 486 547 547 547 | 047 | 122 | +13%
5300 389 4.76 517 | 517 517 | 048 | 114 [£13%
| 5500 358 4.96 5.02 5.02 502 | 050 | 1.16 | £13%
5600 355 507 456 | 496 | 486 | 050 | 115 | +13%
5800 353 527 | 478 | 478 | 478 | 049 | 120 | +13%

* Fraquency validty of £100MHz onty applies for DASY w4 4 and higher (Pege 2, elsa it is resiricted to 250MHz. The
unceranty is the RES of ConvF uncarainty at calibrabon frequency &nd e uncenainty tor tha ind<atad frequancy band
" Atfrequency bedow 3 GHz, the validily of lissus parameters (£ and o) can be relaxed 1o £10% if igud compensation
formula is applied fo measured SAR velues. At frequencies above 3 GHz, the validity of lissue parameters (£ and 0) &
restricied i £5%, The uncerigirty is the RSS of the ConvF uncertainty for indicated 1argsat tissua paramaters

% & |pha/Depth are determined during calibration. SPEAG warrants that the remaining deviaion due 1o the boundary
effect after compensation ia ahways bess than + 1% for frequencies befow 3 GHz and below £ 2% for the frequencies
betwesn 3-6 GHz at any distance larger than hat the probe tip diameter from the boundary,

Certiffcaie Mo: Z15-9705T Pape 5 o1 11
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DASY/EASY — Parameters of Probe: EX3DV4 - SN: 3661

Calibration Parameter Determined in Body Tissue Simulating Media

| : a
f MH]" P;:“ﬁ:’:; > E”"":;':;:i“" ComnvE X | ConvF Y | ConvF Z | Alpha® | I::::: :‘L':;;

750 | 555 0.96 972 | 972 | ®72 | 016 | 125 | £12%
835 56.2 0.87 o 68 958 968 | 013 | 1538 | +12%
500 55.0 105 937 | 037 | 837 | 021 | 118 |[+12%
1450 54.0 1.30 B.23 823 | 823 | 014 | 134 [£12%
1750 53.4 1.49 7.92 7.92 782 | 015 | 156 | +12%
1800 533 152 B.08 808 808 | 014 | 193 {+12%
2000 §3.3 152 768 | 788 768 | 015 | 217 | £12%
2450 527 1.85 7.31 731 | 741 027 | 142 12%
2600 525 2.16 7.24 7.24 724 | 020 | 120 | +12%
5200 40.0 5.30 492 492 492 054 | 099 | £13%
5300 48,9 5.42 454 454 484 | 055 | 080 | +13%

5500 48 6 "~ 5B5 | 433 | 433 | 433 | 050 | 130 | +13%
5600 485 577 476 426 476 | 04D | 143 | +13%
5800 48.2 6.00 4.35 435 | 435 | 050 | 167 | =13%

 Fraguancy valdity of £100MHz only applies for DASY w4 4 and higher (Page 2j, elsa it is restricted to +50MHz. The
uncertainty is the RSS of Comd uncerainty at calibration frequency and the uncartainty far the ndicaled frequency band
F At frequency below 3 GHz, fhe validity of tissue paramelers (¢ and o] can be relaxed to £10% i Iguid compensation
formula is applied o measured SAR values. Al frequencies above 3 GHz, the velidity of t=sue parameters (£ and o) &
reafricted 1o #5%. The encerzinty is the RSS of the CaonW® uncerainty for indicated target tissue raramaters,
G.|5.I|1hsl.'l_'h';u:ﬂh ang datarmined during calibration. SPEAG warrants 1hal the remalning Sevialion dus to the boundary
effect after compensation is shways lass than & 1% for irequencias balow 3 GHz and balow + 2% for the frequencies
bebween 35 OHe &1 any dstance larger than half the probe bp dameder from the boundary
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

L]
PR |

...........

Frequency response (normalized)

0.5 T ——r—
o 500 1000 1600 2000 2500

L
f [MHz
TEM e, o

F —

3000

Uncertainty of Frequancy Response of E-field: £7.5% (k=2)
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Receiving Pattern (@), 8=0°

=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: 10.9% (k=2)
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Uncertainty of Linearity Assessment: 0.9% (k=2)
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Conversion Factor Assessment
f=900 MHz, WGLS RS(H_convF) f=1750 MHz, WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: 22 8% (K=2)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3661

Other Probe Parameters

Sensor Arrangement - Triangula r_
Connector Angle (°) ] 131.?_
Mechanical Surface Detection Mode - i enabled
Optical Surface Detection Mode a disable
Probe Overall Length - 337mm
Probe Body Diamater 10mm
I Tip Langth 8mm
| Tip Diameter . 2.5mm
Probe Tip to Sensor X Calibration Point | 1mm I
| Probea Tip to Sensor Y Calibration Poing . ‘ imm
Probe Tip to Sensor £ Calibration Puim_-_ T 1rnm_
| Recommanded Measurement Distance 'rmm_S-url‘aca- 1.4mm
Certificale No: Z13-9T057 Page 11 of 11
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Sehived & Pariner Engmeenng AG s E e a g‘

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 right to chasge for any repair espacially if rough unprofessionsl handling caused the delect.

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.

Sehmid & Panner Engineering

TH_BRO40315AD DAE4 doc 11.12.2009
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Calibration Laboratory of
Schmid & Partner
Engineenng AG

Eaughaussiraass 43, 8004 Turich, Switoerland

Schweizerischer Kalibrserdisns!
Service ssisse d'dlalonnage
Servizic svizmesa o taratsra
Swiss Calibration Sanice

Accrediled by the Swiss Accredialion Service (HAS) Accreditation No,; SCS 108
The Swiss Accroditatian Servica i5 one of the sigaabories ta ths EA
Mufilateral Agreement Tar the recognition of calibeation cerificabes

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

Object DAE4 - S0 000 DO4 BK - SN: 918

Calbiwalien procedureds) QA CAL-06.v28
Calibration procedura for the data acquisition electronics (DAE)

Caliorson date December 29, 2014

This callbration carificale documants tha tracsabiiy o natonsl standands, which ralizs the physical units of measursmants (51}

The measurements ard the unceainlies wilh confidence probabifly ane given on the lolowing pages and are pan of e cartiticale
All cafibrations have been cancucted in the closed ebaratory facilEy. enwranment lempesahone (22 + 3°C ard humidity < 70%

Caibralion Equipment used (METE crilicat tor calinnation)

Pronary Standards 151 Cal Dinle dCerBcals Mo Sehaduied Calbmabion

Hasthigsy Fatimaiarn Type 3001 SN 081 0ETE D3-0t- 14 {Noc15573) Oct-15

Secondary Standards =] Chyize Dabe {in housa) Srhackied Shock

o DAE Calioration Livit SE UWS 053 AA 1001 D7-Jan-14 [in kouse check) In hause check: Jan-15

Calbranos Boe W21 | SE LIS D06 A8, 1008 O7-lan-14 (in housa chgck)] In rause check: Jan-15
Hame Funison Sigratuna

Cadfibraind by Exic Hainlald Tachniclan — -

Appeound by, Fin Bomhalt Diapuly Technical Marsger

VDA

|lesimd Dacambse 23, 2014
Thiz calbration cerlificate shall rol be reproducsd axcapt in Tull sithout wiiien spprosal of tha laboratany,

Cediicate Mo: DAE4-918_Desi4 Faga 1 ot %
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Calibration Laboratory of P §  Schweizerischer Kalibriordierst
Schmid & Partner Lo Service suisse d'étalonnage
Engineering AG w L Sarvizio svizzers di taratura
Zeughaussirasse 43, B004 Zurich, Switzeriand "-z,_::f\‘l"::-\ S  Swiss Calbration Service
Agcradiied by the Swiss Aocredilation Savics [SAS) sooreditation 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 system.

Methods Applied and Interpretation of Parameters
«  DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with & calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the volimeter 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
resull from the pedormance test and requirg no uncerainty,

+« DC Voltage Measuremeant Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurerment.

= 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 voltage.

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

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

o Input Offset Current: 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 intermnal auto-zenaing and during measurement.

s 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: DAE4-318_Daci4 Page 2 of &
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DC Voltage Measurement
A0 - Converter FResolulion nomimnal
High Rangs: 1LEE = CRITL full range = -100...+300 my
Low Fange 1ILSB = Binv , full range = -1 +3mMY
DASY measuremen parameters: Avio Zerg Time: 3 sac; Measuring time: 3 sec

Calibration Factors | X Y z
High Range 404,263 = 0.02% (k=2) | 404.441 £ 0.02% (k=) | 403.975 2 0.02% (k=2)
Low Range 399223 + 1.50% (k=2) | 396766 £ 1.50% (k=2) ] 3.93058 £ 1.50% (k=2)

Connector Angle

Connectar .ﬂ.n]gle to be used in DASY system ] 15 £1°

Certilicate No: DAE4-318_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 20003.84 013 -0.00
Channal X - Input 20004, 78 1.10 -0
Channal ¥ + Input 20003227 -1.06 0,00
Channeal ¥ + Input 20002.00 -1.87 | 0.
Channel ¥ - Input | -zoooe.o .05 0,00
Channel Z _l- Input . 200034.27 -2.10 =0.00
Channel Z + Input 20002 22 -1.448 <001
ChannelZ - Inpul 2000825 223 .01
Low Range Reading (uV) | Difference (uV} Error (%)
Channel X + Input 200031 y '_ 0.03 0.00
Channel X + Input 200,99 ~ DEa 0.34
Channel X - Input 158 48 1.20 -0uG0
Channel ¥ + Input 200013 0.00 . 0.00
Channal ¥ + Input 18968 40,39 «0.20
Chanmel ¥ = Input -188.81 0.6 0.08
Channel 2 # Input 1899.95 0,05 -0.00
ﬂn‘ntl ki + Input 198,93 1 -0.80
Channel Z = Input | -201 .20 -1.44 orz

2. Commeon mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Common miode High Range Low Range

Input Valtage (mV) Average Reading (uV) Average Reading (uV})
Channel X 200 5.38 3.39
- 200 =1.41 =189
Channel ¥ 200 11.47 11.14
- 200 -12.53 12,38
| Channel Z 200 214,52 -14.40
|_ - 200 11.60 | 11.86

3. Channel separation
DASY measurarment pararmetens: Aulo Zers Time: 3 sac; Measuring lime: 3 sec

Input Voltage (mV¥) | Channel X (u¥) | Channel ¥ (V) Channel Z (uV)
Channel X 200 . -0.57 £.19
Channel Y 200 a22 - _IZI 42
Ia:lnnel rd 200 DE3 B.01
Carificabe Mo: DAE4-918_Decid Page 4 ol §
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4. AD-Converter Values with inputs shorted
DASY measuremiend parameters: Auio ZE.rQ Teme; L"F’E Ml;:_:l.surlng tima; 3 S8

High Ranga [L5B) Low Range (LSB)

?_L.'.‘h:;ncl X o 16962 16466 '
Channel Y 16023 17247
Channel 2 15884 16328

5. Input Offset Measurement

DASY measuremeant paremetars: Auts Lero Time: 3 sec; Measuring time: 3 sec

Input 10ML2
Average (uV) | min, Offset (pV) | max. Offset (V) s l;::]mtlon
Channel X 0,60 2.24 143 0.75
Channel ¥ 1.14 -0.67 2.02 0.43
Channel Z | -0.52 -1.84 061 0.42
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <2548
7. Input Resistance (Typical vaiues for information)
Zeraoing (KOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z | 200 | 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.8
Supply (- Vec) TE |
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mi) Transmitiing (mA)
Supply (+ Vee) | 0.1 +6i +14
Supgly (- Vee) ' —0.01 B &
Carfiticate No: DAE4-918_Decl4 Page & of &
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DAE4 - S0 000 D04 B - BN 1245

QA CAL-06
Calibration procedure for the dala & itsition alactranics (LMAE)
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Seyimn Callhration Sarvice

imtion Mo.: SCS 0108

Apcedilid by the Swiss Acorodisiion Saraos (Shh Re-re

The Smink Aceredillion Sesvod |8 ong of the sigrelonies mthe EA

Wpsstaleral Agresmeni fee iha ecogniticen of callbration cerificates

Glossary
DAE data acquisition electronics
Connecior angle nformation used In DASY 5

cogrdinate syslam

Methods Applied and Interpretation of Parameters
« [OC Voitage Measurement; Calibration Factor assessed for use in DASY syslam Dy
pomparison with 8 calibrated instrument raceable 10 national standards. The figune ghien
corresponds fo the tull scale ranpe of the volimeter in the respective range

s Connector angie: Tha angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncariainty 15 nol reguired.
» The following parameters as documented in the Appendix contain technical information as &

resufl from the performance el and require no unceramniy

s OC Voitage Measuremeni Linsanty: Verification of the Linearity at +10% and -10% of
the nominal calbration voltage, Influence of offset voltage is included in this
measuremeanm

«  Comman mode sansitivity: Influsnce of & positive or negative commeon mode voliage on
the diteranlial maasurament,

+ Channe! separation; Influence of a valtage on the neighbor channels nof subjact 1o an
nput voltage,

+  AD Converer Values with inpuls shored: Yalues on the internal AL conmvarter
corresponding 19 2ero Input valiage

s Input Offzel Measurement Quiput voitage and statistical results over a large number of
raro voltage measurements

« [nput Offset Current: Typical value for information; Maxmum channel nput offsel
current, not considanng the inpul resslance

s Imouf resistance: Typical value for information: DAE Input resistance at the conneclar,
during ntemal auto-zercing and during measurement

« Low Battery Alarm Voltage: Typical value for information, Below this vollage, a ballery
alarm signal is generatod.

«  Powsr consumphon: Typical value for information. Supply curmants in vanous operating

modas

§il in Pla DA F&-1745 115 By 1l E
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

Errar (3

| Hisgglh Rmngs Reading (uv) l‘.lll'ln-rnm:.n {n¥} .
| Chanmed X & InpLl MI2H, Bl 4.33 i
l Chamnne| § _"'.l."l'ul | -.=IJI.|i.l.'| B4 il 1.62 a.0m
Channel X - Input 2000338 | 171 T
Chanmsl ¥ + Inpul 20000 B 183 {1 CH.
Channal ¥ + Inpul 200032 115 001 ]
L;.h.mnﬂl T = Input -EI:I.'.;""' & 1.5 | _-'_II_
I:hu";;"z' = Input 200028 B3 | 1"“||1 : g
ChannelZ  « Input owmas | 0,56 | 0.00
E-ll.:urucl z - Input I mo0ssd | 08 | 000
Lo Range T Difference (V) Erma‘_l‘ll-_l
Channal X + Input I 2000 |:1- Q.10 {01
Chanmal X + Input 20T .31 016
Channal X Input 189 II"-:-' {05 { 'Zl_?
Channs| ¥ =+ Input .:=l]!!u Y - -:I-! 0.o0
I: n.il'n'lil b a Input | 20024 079 039 -
Channes| Y - Inpuil 159,46 035 L |-"'
ChanotlZ |+ Wnpat 200 26 0.43 0.02
Channal I » Input 195,896 100 -0.50
Channe| I = Ingut 20 =T -2 TE 1.38
2. Common mode sensitivily
DASY mapsuramant pammaiers; Auto Zero Time: 3 sec Massuiing ima: 3 sec
Common miosde I High Range Lo Ramge
input Voltage {mi] Avarags Roading (W) Ayerage Reading [uV)
Channal X L [ 7.5 -EI.E‘E; I
200 | 10,21 BE3
Channed ¥ 200 745 7.ed
= Hin G40 _F 24
Chun;E_ 20K o, B .35
- 200 | 434 am I

3. Channe| separation

DASY messuremand paramslen: Auta Jerc ime: 3 sec; Massunng tme: J sec

Iinput Valtage {mV] | Chanmel X (V) | Channed ¥ {2¥) Chanmnel Z (V)
Channel X 200 160 -3.27
Channal ¥ 200 | 938 162 |
Channel T a0 193 .83 '
Carsficate Mo DAES-1245_JuliB Page 4 ol
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4. AD-Converter Values 1.1.||1h inputs shorted

I Ir I IT '_'_:_'_.l_.'l L PETEMEIETS. M II" : I “l .- 1 S l.""J'.I."II ] LITeEE 1 GEC

| | High Renge (LS8) Low Range (LSB)
|I:I'.-||l|-.'lk. | SBTT 17D

I "

| Charneel ¥ | B45| B

| Channs| Z | 15843 17349

5. Input Offset Measurement
DASY measurémerd paramabais: Auka Zeeo Time: 3 sac; Messurmg tmes 3 asc

et 1L

| | Avorape (V) | mim. Oftsat (p¥) | man. Offsat {2V - JIJL::::“I':“
il
|l:h'|r1nr'1:l: | .47 2 45 ' 0.56 ‘
! | ' v
Channst ¥ | 0.34 1.45 044
Channal T -0.E4 | =1.73 {1 o a.51
6. Input Offset Current
Maminal Inpud cirouliry ofset currént an all chanrels: <2514
7. Input Resistance (Tyical vakies lo infommation)
faraing (kOhm) M::!erq {MChm) :
Channel X 200 | 20
Channel ¥ i el
| Ehanned 2 _ 200 00
8. Low Battery Alarm Voltage (Tiypical values far infomation)
Typleal values Alarm Level (VDC)
Suipply = Voc) 7.8
Supply (- Yoo 7.6
9. Power Consumption (Typical values far inlormaion)
Typlcal walues Swilched off (mA) | Stand by {ma) Transmitting {ma) |
| |
Supply [+ Voo kgl o6 | 214 |
Supply - Vool 01 q [ B |
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CALIBRATION CERTIFICATE |

EX30V4 - 5N:3798

yhbaluan el O CAL-ADr vl C0A CAL-14.w4, O CAL-Z3vE, QA CAL-25 vE
Calibration procedune for dosimetnic E-field probes

=it n i luly 24, 2015
TTom rA Rt ins reritesi e doasiisiis e aoeatdiy | bional saidaida s meekzn the pheeecal cns rl mEEirsiTsEnie |2
p & 1 =
I DB DR ilnl @i T jureolid e 1
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Toughmmsirmssas 415, B304 Tinich, Rewitaeriand 3 Swiik Cafibration Serece
Brrresdied byt S Aoadilation Serecs (545 Accreditation Mo.: SCS 0108
The Swine Accimililaton Sordice s ona of B signateries o Be EA
Muitistnral Agraesant Tor e meegnition ef cillbrrtion oeriihcaten
Glossarny:
T5L ligzue smmutaling ki
MORME .7 serEdily i ree space
FouF sarsamaty i TSL f NOBEME.y.T
ocE dicde compression painl
CF crast facior {1iduly_cycie| ol te RF signa
6B CD mincilahon dependand lineanzalion parmms|ers
Palarizakon ¢ o rarletion amund probs Axis
Polarizaton i % rtation around 8n Bxis et i in the plane normal Lo probe axis (3l measuremant comer)
e, 4.=10 s nommal o proba axs
Connectar Angle infarmation used in DASY ystam to align probe sapear X b the mbot coordinsle Sysiem
Calibration i Performed According to the Following Standards:
al |EEE Sad 1628-3013, "|EEE Recommendad Praclica far Dalemining ke Pask Spatial-Averaged Spacilic
Absanption Bate (SAR] in ths Human Hasd from Winsless Commurcations Davicas: Measuramant
Technigues®, Juns 2011
BY |EG AZ206-1, "Proceduns 1o measuns e Specfic Absorplion Rala [SAR) e hand-haid devices used in closs
priaim 3 tha ear (frequency mrge al 300 MHz 1o 3 GiFz}", Febnary 005
o) IEC 62209-2, Procadura o dolemine the Specific Absorpbon Rale (SAR) & wirsdess Commuricalion Oevices
wsad i close proximily b (e human body (frequency range of 30 MMz w B GHE)", March 010
di KDB BESES, “SAR Measurement Requirements far 100 MHz 1o 8 GHZ

Methods Applied and Interpretation of Parameters:

NORM: .2 Assessad for E-field potanzation § =0 (F £ 500 MHE in TEM-cof; { = 1800 MHZ HiZE waveguide)
NORMx,y,z are anly intarmed|ate values, Le., the uncartenties of NORMx.y .z does nof affect the E™-fleld
uncertainty mside TSL [2ee below CamaF)

WORMTGY, gz = NORMY, 2 ™ raguancy_mapanse 22 Frequancy Response Cha), Ths inoanzation =
mplemaniad n DASYS software verakns kter than 4.2, The uncerainty of the frequency responss s nchiced
i the staled uncartainty of ComraF

« DCPx iz OCF are numencal linearizaiion paramalers assessed based on he data of pawer sweap wiih LY
signal [no uncetainty rEouined) DCP doess not dapand on TEqQuency nor mieda

+  PAR-PAR is Bie Peak [o Average Ratio thal is ral calibrated but detarmined besad an tha signal
characteistics

o  Ax . Bapz Cryr De e WAx )z A B C, 0 ere numéancal iraarzabon paramalers SERESSR0 Dasead an
ihe dats of pawar swaen for specsic moduation sgnel. The paramelsrs o Nt depand on Irequency nor
modia, VR = he maximum calioration rmhge expiassat n RMS vollage screes (ha dode

s ConeF ang Bouadary Effact Parameders: Assassed in fat phaniom using E-Nield {or Tamperature Transéar
Standmrd for | < BO0 MHZ) and inpide waveguida using anatybical field distibutions Dased on powss
measuremenis far | = B0 MHz. The sama setups are used lor assessment of the parametors agpliad fo
bounidary compansation (alpha, depth) of which fypical uncertainty walies am ghen These peramaters ans
used in OASYY soffaane to mprove prabs sccuracy closa 1o fhe boundary. The semstmly n TSL COMEspongs
$0 NORMe. .z * Came® whareby the uncertainly corresponds. to that given for CanvF. A Fraquancy capenosn
Cieui |8 usan in DASY version 4.8 and higher which allaws extanding the validity from & 50 MHZ 1o + 100
MHz

» Sphenical isciopy (30 desistian fam isafrapy). 0 & Tiald of o gradients reslized using & flat phaniom
wipased by A patcn anlensa.

«  Hansor Offset The sensor offset cormasponds (o the offset of wriual measuremenl cenler from Ihe prabe ip
[an prabs &), Mo ickemnos reguined

+ Copnesior Angle: The angle is assessed usng e nfomation gainsd Dy datarmining the NORMY {0
umcariznly regquire)
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Probe EX3DV4

SN:3798

Manufactured Apnl 5, 2011

Calibrated: July 24, 2015

Lol In-coempal b sl DASY S systaml
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Hasic allibration Paramalers

Modulation Calibration Paramelers
o Commimicalhan Syciom Nama B i I ¥R [

4B B ul = mY [e=7]

| | h& reported u rtairndy ol messuramant i slaied 42 fthe =ltandard t artaimly ol EasursEmenl

pidl 3 ] - B - o o oy

| multiplied by the coverage factor k=2, which for a normal distribulion corresponds o 8 coverage
crobabilly of approximatety 95%
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Calibration Parametsr Determined in Head Tissue Simulating Media
TC T Conducthity Epen T Liy

T IsHI| Fafmll L ] Lonvl K one® ormvF T Alpha i) =3
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Calibration Parameter Determined In Body Tissue Simulating Media

H#alive HUTTVITY :
f {MHx Parmitihy ty Sl sonyE N | Conyl | ConuF I Alpha " | [
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Frequency Response of E-Field

EM-Callf110 EAA, Waveguide: KL

Uncertainty of Frequensy Hesponss of Ediela: T 6.1% {x 2
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Receiving Pattern (¢), 3 = [

=) WMHz TEM F=1800 MH:

Uncerainty of Axial solropy ASsassmant: 3
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=

Incartainty of Linearity Assessment: £ [
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Conversion Factor Assessment

in MMz WGELS RE F_cornf) D MHz WELS Rl (H

Deviation from Isotropy in Liquid
Error (i, 8), F=900 MHz

515

: i 0.4 02 ag ik o4 0.B 0.f

Uncerainty of Sphencal |sotropy Assesamanl: & 6% (=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Cher Probe Paramalors
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