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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:

a)

b)

IEEE 5td 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 62208-1, "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 FCOC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Figlds; Additional Information for Evaluating Compliance of Mobile and
Fortable Deavices 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 Conaitions: Further details are available frorm the Validation Report at the end
of the certificate. All figures stated in the ceriificate are valid at the frequency indicated.
Antenna Parameters with T5L: 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 liguid filled phantom. The impedance stated is transformed from the
measurament at the SMA connactor to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

Efectrical Dalay: One=way delay betwean the SMA connector and the antenna feed point.
No 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 the standard uncertainty of measuremeant
multiphed 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 system cordiguration, s far as not given on page 1
DASY Version ' DASYS V5287
Extrapolation Advanced Extrapalation
Phantom Madular Fiat Phantom
Uimﬂnn_ﬂ-_ !.'lipuie Center - TSL l 10 mm with Spacer
Zoom B‘-v:nn Resolution dx, dy, dz =5 mm
Freguency 2450 MHz = 1 MHz
Head TSL parameters
The Icllowing parameters and calculations were applisd,
Temperatura Parmitt/vity Conductivity
Mominal Head TSL parameters 2200 e 1+ 1.80 mhodm
Measurad Head TSL parameters (22.0£0.2) °C ITELE% .81 mhoim < 6 % |
Head TSL umi:t-mllum change during tast =05°C == —
SAR result with Head TSL
SAR averaged over 1 em” (1 g} of Head TSL Conditicn
"SAR measured 250 mW input power 133 Wikg
| SAR for nominal Head TSL paramators narmalized to 1W 526 Wy = 17.0 % (k=2
SAR averaged over 10 em” (10 g) of Head TSL conditian
SAR messured 250 m1|".|' llnpr.!.1.|:|n-'.|uar 6,18 Wikg
SAR for nominal Head TSL paramaterns normalized to 1W 24.5 Wﬂi_g + 16.5 %{h{-ﬁ!h
Body TSL parameters
Mhi tollowlng parameatans and caloulations ware applisd. R,
Temperatura Permiithity Conductivity
Norminal Bady TSL parameiers 22.0°C 527 1.95 mhofm
| Measured Body TSL parametors (22.0 £ 0.2) °C 50.5246% | 2.01 mho/m+8%
Body TSL temperature change during test < (L5 *C
SAR result with Body TSL
SAR averaged aver 1 em” (1 §) of Body TSL Condition
S&AR measurad 250 aﬁnl:u;:'pomr 12.8 Wikg
SAR for nominal Body TSL paramaters normalized to 1W 459.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body T5SL | condition
_:'Eiﬁ.H measured 250 mW Input powar E-E!-T-'W.lkg
éu;ﬂ for nominal Bedy TSL paramatars | mormalized to {W 23.1 Wikg = 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL
Impedance, ransfomed (o feed poit S535Q+29i0
Raturn Loss =271 dE

Antenna Parameters with Body TSL

Impedance, transfomed o leed point 48.7 2 + 4.5 [0}

Retum Loss =270 dB

General Antenna Parameters and Design

| chectrical Delay (one dinaclion) 1.158 ns

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

Tha dipole is made of standard samirigid coaxial cable. The center conductor of the faeding ling ks direcily connected 1o the
sacond arm of the dipole. Tha antanna is thersfore shart-circuited for DC-signals. On some of the dipolas, small end caps
are added to the dipale arms in order to improve matching when loaded according to the position as explained in the
‘Measuremsant Condilons® paragraph, The SAR data are not affected by this change. The overall dipole length iz still
according to the Standard,

[¥o excessive force must be applied 1o the dipole ams, because they might bend ar the soldered conmnections msar ihe
feadpaint may be damagead.

Additional EUT Data
Manufactured by SPEAG I
Manufactured on Ociober 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 - 5N: 817

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

Medium parameters used: f = 2450 MHz; o = 1.81 5/m; & = 37.8; p = 1000 kg/m’
Phantom section; Flat Section

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

DASYS2 Configuration:
«  Probe: ES3DV3 - SM3205; ConvF{4.52, 4,52, 4.52); Calibrated: 28.12.2012;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated; 25.04.2013
» Phantom: Flat Phantom 5.0 {froni); Type: QDOO0PS0AA; Seral: 1001
« DASYS2STETL13TY SEMCAD X 14.6.1007164)

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

Reference Valoe = 99. 78] Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 27.7 Wike

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

Muximum value of SAR (measured) = 16.8 Wikg

-14.40

10,29

-24.0

DdB = 168 Wikg = 12.25 dBW/kg

Certificates Mo: D245002-817_Jul3 Page Hafd
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Impedance Meazurement Plot for Head TSL

Al dul ZTEE 1834235
CHI] 514 iU F5 1+ 53,72 o _'.f'!"-l:-!-'n‘: 188,45 pH 2 Aoy B FiHx

Le=1

H1d
CHZ Bt LA & ¢B/REF -28 8 : 1i-2T.140 dF 7 456088 GF0 HHE
s —_l |
. =P
T e }
= I
'\-\.\I\l\I 30?___ " 4
Ay .\. o~
' | | } I
]
1'\.
1 d ! |
ETRRT 2 290008 Ba8 MHz ETOF 2 650,000 2eD Ahz
Gertficais No: DE4S0V2-317_Juli3 Page & of B
Page 6 of 50

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




SR = Compliance Certification Services Inc.

Date of Issue: August 31, 2015 Report No .: C150624R04-E-SF

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; ConvF{d.42, 442, 442); 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
e DASYS252.8.7(1137) BEMCAD X 14.6. 1T164)

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

-24.08

0dB = 16.7 Wike = 12.23 dBWikg

Cartificati Mo, D245002-817_Juli3 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 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 ImpF:zglzlnce Delta I:Tp?&gﬁ?; 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: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

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
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Dipole Verification Data D2450V2 Serial N0.817
2450 MHz-Head

1 Active ChjTrace 2 Response 3 Stimulus 4 Mkrfanalysis S Inskr Stake

1 Active ChjTrace 2 Response 3 Stimulus 4 Mkrfanalysis S Inskr Stake
ale 1.000U [F1 Del]

Dump
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O
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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 ImpF:zglzlnce Delta I:Tpa;gégi?; 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 ImpZﬁZlnce Delta Imqpaégégﬁgg 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

10.00

-10.00

-40.00

IFEI 70 kHz Stop 2,65 GHz [ |1 Start 2.25 GHz Stop 2,65 GHz [
Re.

40.00

10.00

-40,00

1 Start 2.25 GHz TFBW 70 kHz Stop 265 GHz [ |1 Start 2.25 GHz IFBW 70 kHz Stop 2.65 GHz [E20
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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) 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

b} Federal Communications Commission Office of Engineering & Technalogy (FCC QET),
“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:

s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerificate 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.

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

Cedificate Mo: DSGHZV2-1085_Mayil Page 2 of 16
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Measurement Conditions

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

DASY Version DASYS V5286
Extrapolation Advanced Exirapolation

Phantom Modular Flal Phantorn V5.0

Distance Dipole Center - TSL 10 mim with Spacer

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (£ direction)

Frequency

B200 MHz + 1 MHz
5300 MHz + 1 MHz
5500 MHz = 1 MHz
5600 MHz = 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied,

Temperature Parmittivity Conductivity
Morminal Head TSL parameters 220°C 38.0 4.68 mha/m
Measured Head TSL parameters (22.0=02)%C 56 % 4.50 mha'm + 6 %
Head TSL temperature change during test = 0.5%C
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm’ (1 g) of Heasd TSL Condition
SAR maasured 100 mWW input power T.94 Wikg

SAR for nominal Head TSL paramaters

normalzed 1o W

79.6 Wikg + 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 100 miY inpud power 2.27 Wikg
SAR for nominal Head TSL parametors nesmalized 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 Parmittivity Conductivity
Mominal Head TSL parameters 220°C 359 4.78 mho'/m
Measured Head TSL parameters (22.0x0.2)°C WI=E% 4,60 mho'm = & %
Head TSL temperature change during test <0.5°C —
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 em” (1 g) of Head TSL Candition

SAR measuned

100 miY input power

8,30 Wikg

SAR for nomanal Head TSL parameters

normalized o 1W

831 W/ kg = 19.9 % (k=2)

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

comndition

SAR i asuned

100 mhY input power

2.37 Wikg

SAR for nominal Head TSL paramatars

nesrnalized 1o 1W

23.7 Wikg = 19.5 % (k=2)

Head TSL parameters at 5500 MHz

Thé following parameaters and calculations were applied,

Temperatura Permittivity Conductivity
Mominal Head TSL paramatars 22 0°C 358 4 96 mha'm
Measured Head TSL parameters (22.0£02)°C 361 6% 4,78 mha'm £ 6 3
Head TSL temperature change during test = 0.5°C o

SAR result with Head TSL at 5500 MHz

SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measuned 100 mW input power 8.42 Wikg
SAR for neminal Head TSL parameters normalized to 1W B4.3 Wikg = 19.9 % (k=3)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measuned 100 mW input power 2.40 Wikg

SAR for nominal Head TSL paramaters

normalized to 1W

24.0 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 35.5 5.07 mhwo/m

Measured Head TSL parameters (22,0 £ 0.2) *C IE0£E% 4.89 mho/m = 6 %

Head TSL temperature change during test <0.5%C ween e
SAR result with Head TSL at 5600 MHz

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

SAR measuned 100 mW input power B.24 Wikg

SAR for neminal Head TSL parameters normalized o 1W B2.8 Wikg + 19.9 % (k=2)

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

SAR maasuned 100 mW input power 2.34 Wiikg

SAR for nominal Head TSL paramaters normalized to TW 23.4 Wikg = 19.5 % [k=2)
Head TSL parameters at 5800 MHz

The following parametars and calculations were apolied.
Temperature Permittivity Condustivity

Nominal Head TSL parametars 220°C =3 5.27 mha'm

Measured Head TSL parameters (220x0.2)°C BET2E% 5.11 mho/m = & %

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

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

SAR measuned 100 mW input power 7.86 W/kg

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

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

SAR measuned 100 mW ingput powar 2.23 Wiy

SAR for nominal Head TSL parametars normalized to 1W 22.3 Wikg = 18.5 % (k=2)
Cartificate No: DSGHzV2-1095_May13 Page 5 of 16
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Body TSL parameters at 5200 MHz
Thea following parameters and calculations were applied,

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.0 5.30 mivym
Measured Body TSL parameters (220 0.2)°C 496 + 5% 5.41 mho/m £ 6%
Bady TSL temperature change during test <050 ———
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm?® (1 g) of Body TSL Condition
SAR maasured 100 mW input powar 744 Wikg

SAR for nominal Body TSL parameters

nmormalized to 1W

746 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.08 Whkg

SAR for nominal Body TSL parameters normalized o 1W 20.9 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz

The following parameters and calculations wene applied.
Temperature Parmittivity Conductivity

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

Measured Body TSL parameters (22.0=0.2)°C 494=6% 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 Conditian

SAR measured 100 MW inpaut power 7.58 Wikg

SAR for nominal Body TSL paramelars nenmalized 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 lor nominal Body TSL paramelens nomalized to 1W 21.3 Wikg £ 19.5 % (k=2)
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Body TSL parameters at 5500 MHz

The fellowing parameters and calculations ware applied.

Temperature Permittivity Conductivity
MNeminal Body TSL parameters 220G 486 5,85 mho/m
Measured Body TSL parameters (220202 °C 481 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 7.0 Wikg

SAR for noménal Body TSL parametaers

nomalized to 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

EAR for nominal Body TSL parameiars normalized to 1W 22,0 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz

The following pararmetens and caloulations wen: applied,
Temperature Permittivity Conduchivity

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

Measured Body TSL parameters (22.0=0.2)°C 490 = 5% 5.60 mhoim = & %

Body TS5L 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 miV inpul power 7.76 Wikg

SAR for nomingl Body TSL paramaters normalized 1o 1W 77.8 Wikg + 19.9 % (ku2)

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

SAR measured 100 mW input power 215 Wikg

SAR for nominal Body TSL paramaelers normalized to 1W 21.8 Wikg = 19.5 % (k=2)
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Body T5L parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
MNominal Body TSL parameters 220°C 48,2 £.00 mhofm
Measured Body TSL parameters (22,0 £0.2) °C BE=E% .24 mho'm £ 6 %
Body TSL temperature change during test = 0.5 -

SAR result with Body TSL at 5800 MHz

SAR averaged over 1 em® (1 g) of Bady TSL Conditicon
SAR measured 100 mW input power T.47 Wikg
SAR for nominal Body TSL parameters normmalized to 1W 75.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW Inpart power 2.08 Wikg
5AR for nomingl Body TSL parameters riemalized o 1%W 20,7 Wikg = 19.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impedancs, ransformed to feed point 5020-64i0

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

Impedance, transformed to feed point 5020-33j0Q

Raturn Loss - 286 dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, fransformed fo feed point 5320-220

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

Impedance, transformed 1o feed point 5600 -1.1 02

Returm Loss - 24 BdB
Antenna Parameters with Head TSL at 5800 MHz

Irmpadancs, transiormad to fead point 55.4 L} - 2.8 j2

Aetum Loss - 24.8 4B
Antenna Parameters with Body TSL at 5200 MHz

Imipadancs, ranshommead to fead point 507 L3 - 5.3

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

Impedance, transformed to feed point BB80-15j0

Ratum Loss -35.54dB
Antenna Parameters with Body TSL at 5500 MHz

Impedanca, iansformed to fead point 380 -12M

Retum Loas - 28.4 dB
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Antenna Parameters with Body TSL at 5600 MHz

Impadancs, ransformed to feed point 5620+ 1.1 j
Retum Loas - 24.5 dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to fead point B5.6 0 + 0.3 jix
Retum Loss - 25.5 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.208 s

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

The dipola is made of standard zemirigid coaxal cable. The center conductor of the faeding line is disectly connected 1o the
gecond am of the dipole. The antenna is therefora shert-circuited for DC-signals. On some of the dipoles, small ond caps
are added to the dipole amys in order to improve matching when loaded according to the position as explained in the
*Measuremant Conditions® paragraph, The SAR data ane not aflected by this change. The overall dipole length is still
according to the Standarnd,

Mo excassive force must be applied 1o the dEpole arms, because they might bend or the soldered connections near the
faadgaint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Seplermber 24, 2010
Cartificate Mo: DEGHzV2-1085_May13 Page 10 af 16
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DASYS5 Validation Report for Head TSL

Date: 30.05.2013
Test Laboratory: SPEAG, Zurich, Switzerland

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

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

Medium parameters used: f= 5200 MHz: 6 = 4.5 '-:.n'm & =36.5; p= 1000 kg/m’ , Medium parameters used:
f=5300 MHz; a = 4.6 S/m; & = 36.3; p = 1000 kg/m” , Medium parameters used: f = 3500 MHz; o = 4.79
Sm; :;,- 36.1; p= 1000 Istg_.fm Medium parameters used: = 5600 MHz; o = 4.80 S/m: & = 36; p= 1000
kg/m’ , Medium parameters used: f = 5300 MHz; o = 5.11 S/m: &=35.7; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS2 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.41, 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, ConvE(4.81, 4,81, 4.21 ¥ Calibrated: 28.12 2012;

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

+  Electronics: DAE4 Sn601; Calibrated: 25.04.2013

+ Phantom: Flat Phantom 5.0 {front); Type: QDRODOPS0AA; Serial: 1001
+ DASYS2 52.8.6(1115), SEMCAD X 14.6.9(7117)

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=1.4mm

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

Peak SAR (extrapolated) = 29.3 Wikg

SAR(1 g) = 7.94 Wikg; SAR(10 g) = 2.27 W/kg

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 {E.ﬁ:ﬂﬂ}f{:uhe ¥ Measurcment grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65,596 ¥im:; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 31.2 Wikg

SAR(1 g) = 8.3 Wkg: 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 : 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 Wikg

Maximum value of SAR (measured) = 20,0 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5600 MHz/Zoom Scan,
dist=1.4mm [Sxﬁx?]f{:uhe = 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) = [9.9 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=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
0dB =192 Wikg = 12.83 dBWikg
Cartificate 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, Zurich, Switzerland

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

Communication System: UID 0 - CW ; Frequency: 3200 MHz, Frequency: 5300 MIz, Frequency: 5500
MHz, Frequency: 5600 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; o =
5.8 8/m; g, =49.1; p = 1000 kg/m’ , Medium parameters used: = 5600 MHz: o = 5.8 S/m: & = 49: p = 1000
kg/m' , Medium parameters used: £ = 5800 MHz; o = 6.24 S/m; & = 48.6; p = 1000 kg/m’

Phantom section: Flar Section

Measurement Standard: DASY S (IEEEAECIANSI C63.19-2007)

DASY 52 Configuration;

+ Probe: EX3DV4 - SN3503; ConvlF(4.91, 4.91, 4.91); Calibrated: 28.12.2012, ConvF{4.67, 4,67,
4.67); Calibrated: 28.12.2012, ConvF(4.43, 4.43, 4.43); Calibrated: 28.12.2012, ConvF(4.22 432,
4,22); Calibrated: 28.12.2012, ConvF{4.38, 4.38, 4.38); Calibrated: 28.12.2012;

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

»  Electronics: DAE4 Sn601; Calibrated: 25.04.2013

¢ Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial; 1002
« DASYS252.8.6(1115); SEMCAD X 14.6.97117)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (BxBx7)/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/ke

SARCL g) = 7.44 Wikg; SAR(10 2) = 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 (8x8x7)WCube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 58,871 Vim; Power Dirifi = -0.01 dB

Peak SAR (extrapolated) = 30.4 W/kg

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

Maximum valuee of SAR (measured) = 17.5 W/ikg

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 Wikp

SAR(] g) = 7.89 Wikg: SAR(10 g) = 2.19 W/kg

Maximum value of SAR (measured) = 18,7 Wikg

Ceriificate MNo: DSGHZV2-1095_May13 Page 14 of 16

Page 26 of 50
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




oS R= Compliance Certification Services Inc.

Date of Issue: August 31, 2015 Report No .: C150624R04-E-SF

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mecasurement 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 Wkg; SAR(10 g) = 2.15 Wikg

Maximum 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 Vg Power Drift = -0.03 dB

Peak SAR (exirapolated) = 34.60 Wike

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

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

-12.00

-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 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 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 --

5200MH
z 5.29.2014 | -23.425 2.16 50.749 0.581 -6.752 0.381
5.31.2013 | -29.552 -- 50.248 -- -3.330 --
>300MHz 5.29.2014 | -27.170 8.06 49.802 0.446 -4.424 1.094
5.31.2013 | -28.522 -- 53.162 -- -2.225 --
S500MHz 5.29.2014 | -29.647 3.94 52.249 0.913 -2.350 0.125
5.31.2013 | -24.762 -- 56.021 -- -1.141 --

MH
S000MHz 5.29.2014 | -26.263 6.06 54.956 1.065 -1.291 0.150
5.31.2013 | -24.760 -- 55.436 -- -2.758 --

MH
>800MHz 5.29.2014 | -24.078 2.75 56.550 1.114 -1.310 1.448

D5GHzV2 Serial No0.1095
Body
Return Delta Real Delta Imaginary Delta
Date of Measurement Loss (dB) | (%) Impedance (ohm) Impedance (ohm)
0 (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
5.31.2013 | -35.508 -- 50.785 -- -1.496 --
>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 --
S500MHz 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 --
>800MHz 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 Mkrfanalysis 5 Instr State
P S11 Mag & /

5

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

U [FL Del]

-

Prink

Abart: Printing

Printer Setup...

Inwvert Image
ON

ES0914 Setup

il H Misc Setup

Backlight
ON

—_—
Firmware:
| Revision

v

Statt & GHz IFBW 70 kHz Stop & GHz

W1 Start & GHz TFEW 70 kHz Stop 6 GHe [ [!

D5GHzV2-Body

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
[F1 pel]

p L Ackive ChfTrace 2 Response 3 Stimulus 4 MkrfAnalysis 5 Instr State

v

Print

Abart Printing

Printer Setup...

Inverk Image
0N

ES0914 Setup

H Misc Setup

Backlight
0N

—_—
Firmwate
| Revisian

Statt & GHz IFEW 70 kHz Stop & GHz

v

1 Start & GHz

IFBW 70 kHz Stop & GHz [E4)
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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 N0.1095
Head
Real Imaginar

Date of Measurement LReturn Doelta Impedance Delta Impegdancye Delta
oss (dB) | (%) (ohm) (ohm) (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 LcF)esestlé(roB) D(Oe/(l)t)a Impzilzlnce (?)ﬁlrf; IlnTpaégc;r;::ye (?)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
ef 0.000d4B [F1 Del] .

-10

-40

Start 5 GHz IFEW 70 kHz Stop b 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
1]

40.00

10.00

-10.00

-40.00

Statt & GHz IFBM 70 kHz Stop 6 GHz (! |[[1 Star & GHz IFEW 70 kHz Stop £ GHz [
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S p e a qg

IMPORTANT NOTICE

USAGE OF THE DAE 4

by the user There are ra

Thie DAE urll B & dekcals. high orecisan instumenl and requires carsful lrea

servicmable parts insids the DAE. Soecial sii=qlicn ahall be given 1o He folkveng ¢
Baltgry Exchange. The habery cover of Mg DAE4 unil 18 closad using & sooww, oear tighsaning 1ha screw may

chuse [he hieads insids the DAE 1o waar oul

Shipplng of the DAE Sefore shagiping e DAE 10 SPEAG Ior cabration, ramova tha batlones and pack 1he
DAE in an anbsialic bag. T lisiafc hag aha ked inka & larger boe o conl@nan w protects
DAE tom mmpacts during spafialicn, The package ahall be maiked o indicats el 8 Iragile insirument =

& B 16

NS

lkanirg diss 1o Brokan megneds & 1he E-slop, Hough hardling
e Of [Mesipd Mg i oolksion emoes ane alten cau
Ta grevent E-stop falirs, (ks cusiomer Ehall ahaeys mound
il Fl 3 RO -guEly Sy iranmsn i il ok pesed lor magsunamsanis

E-Stop Failures Touch detsclion may be mallur
gl the E-sfop sy 1| ]

I di

i repars ane pedomed 8l no extra cost during e annual casbralion. Howaver, SPEAG reserves
the nghl o chame Tor any repair espacially IT rough wiprofapeionsd handing cessed (ha dafact

DASY Configuralicn Filas; Snce 1he exacl vakies of tha [HE Inpul resisiances, as ma
calibratien procedure of 8 DAE unit. gre nal used by e DASY sotwig, & nomnal value g
in e cormasponding confagurabon liks

Impaortant Mobe:

Warranty and calibration |s vold If the DAE unit is disassembled partly or fully by the

Customar

Important Note:
Nover alle ipl Lo greasse ar o | the £ -Slop IRsamoly Llean g and l':n:u'_'nil.litir'-_l of the E-
stop assambly s allowed by certified SPEAG parsonnal only and is part of the annual
ivire
e

|CalDration proc

[important Noto:

To prevent damage of the DAE probe conneclor pins, use greal care when installing the
probe to the DAE. Careéfully connect the probe with the connector notch orne 1 in the
mating position. Avold any rotational movemant of the probe body versus tha DAE
wihile turning the locking nut of the connector. The same care shall ba u f s el
disconnecting the probe from the DAE

Schrnid & Parher Enginssring

TH BRO40315A0 DAE4, Bt 11,12 2008
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Calibration Laboratory ol
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Chart CCE - CH (Auden) cwtttizate io: DAES-1245_Jull5

[CALIBRATION CERTIFICATE |

DAE4 - S0 000 (04 B8 - SH: 1245

QA CAL-06 w2

» 1 e 5 . - e e f=qi
Calibration procedure for the dala

July 22, 20135

1 i CR ikl [} 1
T r T onlih i T foligsaid) pages and am v Cxitil
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Calibration Laboratory of
Schmid & Pariner
Enginesnng AG CWe

Fevchaimattiase 43, 2004 Zurmsch, Swizeriee

E Sehimeizprischor Kplinerdimhal

':-'- S lon 6L Gk d'Fissnnoge
DRI RrIeru I TP LS

Swims Callbreiimn Seirvets

hecrudilatian No.: SCS 0108

Sy =daterpd Apre s Tha recognitaon of callbrafion certificeies

Glossary
DAE data acquisition eleclronlcs
Connecior angle nformation used in DASY system to align probe sensar X 1o the rohot

cogrdinate sysiem

Methods Applied and Interpretation of Parameters
« OC Voitage Measurement; Calibrafion Factor assessed for use in DASY syslam by
pomparison with 8 calibrated instrument traceable 1o national standards. The figune given
corresponds fo the full scale range of the voltmeter in the respactive range

s Connecior angie: The angle of the connecior is assessed measufing the angle
mechanically by a tool inserted, Uncarainty 15 not required.
# The following parameters as documented In the Appendix contain technical infarmation as &
resull from the performance el and require no unceramiy
o OC Voltage Measuremeni Lineanity: Verilication of the Linearity at +10% and -10% of
the nominal calbratlon voltage. Influence of offset voltage &5 included in this
mgasurement
«  Comman mode sansitivity: Influence of a positive or negative common mode voltage on
the differantial maasurament,
+ Channel separation: Influence of a voltage on tha neighbor channels not subject 10 an
nput voltage,
« AD Converder Values with inpufs shored: YValues on the intermal AD convarer
comesponding to 2ero Input voliage
o Input Offsel Measurement Ouiput voitage and stalistical results over a large number of
raro voltage measurements
¢ [nput Offsel Current: Typcal value for information; Maxomum channel mput offse
current, not considanng the inpul resestance
s Inpul resistance: Typical value for information: DAE input resistance at the conmectar,
disring infemal auto-zeming and durng maasunemani

« Low Battery Alarm Voltage: Typecal value for information, Below this vollage, a batlery

alarm signal is generatad

«  Powsr consumphon: Typical value for information. Supply currants in vanous operabing
modes

melifi=min Fla' CIAES-1745, 15 D 9] E
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DC YVoliage Measurement
Igh Ran
Low Hange
Connector Angle
Connecior Angle I
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Vellage Linearity

| Higgh Aange Reading (W) 1 l‘.llHnrnm:.n ] Errar (%) =
| Chamersed X « Bl .'...l-i':.-'ﬂ Bl .44 Lh 3
Chamns| X -:.l.rqllul l -..:IJ.ILG L = | 1.52 a.m
Channel X = Input 2000338 | |71 40l
Chanmas| Y + Inpul | 2000, B 183 L CHD
Channel ¥ + Input 2000332 1.15 | 0g1 |
L;;un.nzl i - Input -:-'U.'-;""‘ it | ] | A
E.‘hun;l:.z. S Inpit 200028 63 | 1114 l 0%
Channel 2 Input 0w | 0 56 | 0.00
&:muzl z - Il I 000854 | .61 | {00
Low Range Ft-umﬁnq_ Eu'.u':u Difference (V) Errw'_ﬁl—]
Channal X » Input S0, 54 Q.10 Tl
Chanmsa| X + Input 20071 .31 016
Channa| X - Input -159.009 0.05 { "IE
Charnna| Y =+ Input .;=|_-|::|_| T -0 -:I-! 000
Cnannal ¥ + Input | 20024 -0. 7% 0.38 -
ChannelY - input 15948 035 018
Channal £ * L.ﬂpul‘ 2001 .28 043 {02
Channel Z + Iipiit 199 86 -1.100 -0.50 :
Channs| I = gLt 201 57 -2 TE 1.38
2. Common mode sensitivily
DOASY mapsuramant pammalers: Aulo Jero Time: 3 ses, Masauiing ima: 3 sec
Common imods I High Rangs Lowd Range
input Voltage {mi] Avarags Roading (W) Ayerage Reading [uV)
Channal X L [ 7.5 -8.59 I
200 | 10.21 &3
¢|1III"II'I.!.‘1 b wiKl | 7.5 P |
— L B.40 _F- 24
Channed E_ 20K o, B .35
- 200 | 4,39 377 I

3. Channe] separation
DASY messuramand paramealen: Auta ferc ime: 3 sed; Massunng tme: J sec

Iinput Valtage {mV] | Chanmel X (V) | Channed ¥ {2¥) Chanmnel Z (V)
Channel X 200 160 -3.27
Channal ¥ 200 9.38 .62 |
Channed 7 A0 B.593 .83
Carsficate Mo DAES-1245_Jul1s Pogo 4
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4, AD-Converter 'L""lh]l,.-; wl1h ||'|p-|,|.r shorted

| 1A | Ire=p=sipaTeant parsme Aarle Zare Time: 3 sec, Mansurning time; 3 sec

| | High Aenge (L58) Low Range (LSB)
| Creanme x | 5877 170E

I "

| Chanmai ¥ | G5 i

| Channs| Z | 15843 17349

5. Inpul Oifset Measurement
DASY measurement paramalba: Auko Feeo Time: 3 sac; Messunng trmes 2 sec

et 1L

| | Avoraps (V) | min. Oftsat {p¥) | man Offaat {8 s JIJE;::“mn
il
|c hanned X | 1 246 ' 0.58 [
! | ' v
Channel ¥ | 0.3 45 044
Channel £ 40.64 | -1.73 h 2 &.51
B. Input Offset Current
Mominal Inpul clnsuliry oflset aurrénl an all chanrela: <3514
7. Input Resistance (Tyical seiues o informadian]
faraing (kOhm) 'u'l::! uring {MOhm) :
Channel X 200 | 20
Channel ¥ 1] -
Channod 2 | M0 a0
8. Low Batlery Alarm Voltage [Tipical valuss far nfomnation)
Typleal values Alarm Level (VDC)
Supply {#+ Yoc) T8
Supply |- ¥oo) -7.8
9. Power Consumption (Typical values far inlormalion)
Typlcal walues Swilched off (mA) | Stand by {ma) Transmitting {ma) |
| =1
Supply [+ Voo 0.0 o6 | Y |
Supply [- Voo) 00 B [ B |
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e ST L)
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Calibration Labo ratonry of ; ; : G Bohererermcst Fafbsithanas
Schmid & Parinss . o d . C Bersice esaie FiANChrage
FIII\.'JII'IL—;"TII:-=| Al e — g Sarertitn WHEEW O (H L aSes
Toughmmetrmass 45, B4 Tunioh, Rwitasriand g ", Swiin Cafibiztion Serace
Bprred e by e Sowrel Berrarliaion Sereoe (5A%) Accredtation do.: S5 0108

The Swine Accraifliicn Sorsce s one of Be slgnatoris o ms EA
Muitistnral Agraesant Tor e meegnition ef cillbrrtion oeriihcaten

Glossany:

oL lisse smmuialing Bouid

MORMe v 7 serEdnily N Ires space

FpuF sarssmaty i TSL f NOBEME.y.T

OCF dicde compression painl

CF crast faciorn {1iduty_cycie) of fie BF signgé

LB CD mipchlahon depspndanl insangalion parmmss|ers

Palarizakan o ratstian around proba axks

Polprizabon & 5 rolalion arcund 8n Beds Tt i in the plane rommal o probe axis [al measuremant cormer)
@, =10 iz narnal 1o prabsa axis

Connactor Angle infrmaticn used in DASY sytem to align probe sapsor X o the ool coondingls syslEm

Calibration is Performed According to the Following Standards:

&} |EEE Sad 1620-2013, "JEEE Recommendsd Praclica far Dalermining lhe Paek Spabial-Averaged Spaciic
Absarghicn Fate (SAR) iniha Human Hasd from Winaless Commurications Davicas: keasuremant
Technigues®, Juns 2083

By IEG G2208-1, "Proceduis 1o measurs e Specfic Absorplion Rala [SAR) Tor hiand-hald devices used in cloga
prozimily o tha ear (frequency mrge of 300 MHz o 3 G2, Febaiary QU5

o) IEG 62200-2, "Procaduna o delermine the Specific Absorpbon Faie (SAR] i wirsdass commiurEaion 0evices
usad i close prosimify bo (he human body (requency range of 30 MHz to B BHZ) March S0

di HDB BESES4, "SAR Measurement Requiremants for 100 MMz 1o G GHZ'

Methods Applied and Interpretation of Parameters:

o NORM Y2 Assessad for E-field potanzation § =0 (F £ S00 MHz in TEM-cof; { = 1800 MHZ HiZE waveguide)
MORMy,y, = are aily intermediata values, La_ ihe uncarsnties of NOR M.y, Z does not affect ihe E-lield
uncertainty mside TSL [2ee below CamaF)

«  NORMTY, gz = NORMY, 2 " reguancy_maparse 28 Frequancy Rosponse Cha), Ths ineanration =
mplemaniad n DASYS software verakns kter than 4.2, The uncerainty of the frequency responss s nchiced
in the staled uncartainty of ComreF

« DCPx iz OCF are numencal linearizaiion paramalers assessed based on he data of pawer sweap wiih LY
signal [no urcerainty raguired]. DCP does not dapand on frequency nor mieda

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

o  AgyE Bz Cryr De e WAx )z A B C, 0 ere numancal inaanzabon paramalers SERESSR0 Dasead an
the dats of pawsar swaeg for specsic modulation sgnal The paramelers do nof depand on fregquency nor
modia, VR = he maximum calioration rmhge expiassat n RMS vollage screes (ha dode

s ConeF and Boundary Effect Parameders: Assaseed in figt phaniom using E-Nield {or Tamperature Transéar
Saandard for | < B00 MHzZ) eng neide waveguida using anafybcal field disiibutions based on powes
measursmenis for | = B0 MHz. The sama setups are used lor assassmenl ol the parameters appled fo
biouridsry Compansation [akpha, depih) of which typical uncertainty walues am ghten These peramalers ans
used in OASY softears o imonove prabs Bccuracy closa 1o the baundary. The senstwily m TEL comesponds
i NOEMe 7 * CareF whareby the uncertainty corresponds to that given for CanvF. A requancy dapenoan
Coun |5 ussd m DASY version 4.8 and higher which allaves exterding the validity from 2 50 Mz o+ 100
sHz

s Spherical isciropy (3 devistion fam isatropy). 0 & Niald of low gradents reslized u=ng a flat phaniom
axposed by 8 pabon anlkena.

«  Sensor Cifset The sensor affeet corrasponds lo the offsed of wriual measuremeni cenler from Ihe prabe ip
[an prabs ss), Mo icerance repined

s Connestor Angle: The angle is assessed using the information gained by datermining the NORMx {n0
umcarainty required]

Cariibcain No: EX3-ATHH_Ad15 Faga & of
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Calibrated for DASY/EASY Systems

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

Basic Calibration Paramalars

Modulation Calibration Parameiers

(1]1n; Commisnicalhan Sysiom Bame & B [ B wR

Lims
iB a8 uE n k=3|
B
| | e _'.i_..':' | umcertaindy Ol messuremsant i slalsd 4% fhe standard i ariaimly ol EasursEmenl
| multiplied by the coverage factor k=2, which for a normal distribution cormesponds o 8 coverage
prooabibly of approximatery Y335
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Calibration Parametsr Determined in Head Tissue Simulating Media

f (aHz) Parmnitiaity [Bive) ConvF & | Conwl ¥ ~orvE | Alpha ] L er]
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Calibration Parameter Determined In Body Tissue Simulating Media

{alin ity :
FiMHE Parmidivity Eliti CanvE M ] ok | ConyF I Alpkia | e
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Frequency Response of E-Field

EM-Call 110 Eix. Waveguide: RLd)

B3

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

=G0 M-z, TEM =1800 MH;

Uncerainty of Axial solropy ASsassmant: 3
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Dynamic Range f(SARzaq)

11 ERM Cexl

=

Incartainty of Linsarity Assessment: £ [
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Conversion Factor Assessment

[ = B3N M WGELS BY M cornFl 300 MHe, WELS R H

Deviation from Isotropy in Liquid
Error (i, &), f= 900 MHz

B i .4 ]2 aa il 4 0.B iR

Uncertainty of Sphencal sotropy Assessmanl 2 L6% (=i}
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CUthar Probe Paramelors
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