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Appendix 3-11: Calibration certificate: Dipole (D5GHzV2) (sn:1070)
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CALIBRATION CERTIFICATE

Otjsct [D5GHzV2 - 8N: 1070~

IR e

Calibralion procadure(s) [GACAL-ZZv1i T AL A I S
| Calibration procedurg for dipole validation kits between 3-6 GHz

S|

Caliralion dala: i_FBiEfg—Ja__ri;ﬁ_:‘ai:_r11___ ——

This callsralion serificats documents the fraceabilily 1o nallonal standards, which realize the ghysical units of measurements (S1).
The measursments and thi Uncertainties with confidanca probability are given on the fellewing pages and are part of the certificate,

All calibrations have been conducted in the closed kzboratory fagility: environment temperature (22 + 31°C and humidity = 70%.

Calibrafion Equipment used {METE critical for calibration)

Primary Standards D # Cal Drate (Cerdificate MNo.) Seheduled Calibration

Powar meter EFM-242A, GB3Ta80704 OE-0ct-10 (Mo, 217-01 268) Qa1

Powar sansor HP 34814 LISEF202783 OE-0ct-10 (Mo, 217-01288) Qet-11

Refarence 20 dB Atlenustor S 5086 (200) 30-Mar-10 (Mo, 217-01158) Mar-11

Type-hl mismatch combination EM: 5047.2 / DEART 20-Mar-10 (No. 217-01162) Mar-11

Refarence Probe EXI0VA SM: 3503 5-Mar-10 (Na. EX2-3502_Mar10} Mar-11

DAES Sh: B0 10-Jun-10 (Mo, DAE4-801_Jumi D) Jdun-11

Secondary Standards [[vE:] Chieck Date (in housa) Sohadulsd Chack

Power sensor HP 84814 My41082317 18-0402 (in house check Oct-09) In howes chack: Oot-11

HF panarator R&S SMT-08 100005 421580 (in house check Oct-09) In hruss chack: Oct-11

Metwork Analyzer HP B753E LIS3r3b05as S4206 18-00t-01 (i house check Oct-10) In housa check: Oct-11
Marne o Fumcfion

Calibrated by: ; Dimice Mev . - Lﬂ.bﬂr‘él_lﬁi_‘;" Tog:ruici'én L E

Approved by: | el Paeie T Fadkvieal v —

lssuad: Fabreany 16, 2041

This calibraton certificate shall nod be reproduced except in full without writhen approval af the laboratony.
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Appendix 3-11: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)

. . s
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chm|_+:l & F_’artner = Service sulsse d'dalonnage
Engineering AG L= Servizio svizzero di taratura
Zpughausstrasse 43, 8004 Zurich, Switzerland "f—.-/;“\x W Swiss Callbration Sarvies
iy
Assredited by the Swiss Accreditation Sendce (SAS) Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EC 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 & 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 & 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 certificate are valid at the frequency
indicated.

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

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

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

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

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

* SAR for nominal TSL parameters: The measured TSL parameters are used to calculate
the nominal SAR result,
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Appendix 3-11: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)
Measurement Conditions
DASY systemn configurafion, as far as not given on page 1.
DASY Version DASYS V52.6
Exirapolation Advanced Extrapolation
Phantom Madular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Area Scan resolution dx, dy = 10 mm
Zoom Scan Resolution dx, dy = 4,0 mm, d2 = 2.0 mm
5200 MHz £ 1 MHz
Frequanoy BEO0 MH= = 1 MHz
5800 MHz + 1 MHz
Head TSL parameters at 5200 MHz
The following parameters and calculgtions were applied,
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 35.0 4.66 mha/m
Measured Head TSL parameters {220402)°C 35828 % 4,50 mho/m £ 6 %
Head TSL temperature during test (22.0£0.2)°C
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm® {1 g) of Head TSL condition
SAR measurad 100 mW input power B.24 mW /g
SAR normalized nommalized to 1W B24mW /g

SAR for nominal Head TSL parameters

normalized to 1W

B2 A mW /g =199 % (k=2)

SAR averaged over 10 cm® {10 g) of Head TSL oondition
SAR measured 100 mW input power 234mW /g
SAR nommalized normalized to 1W 234 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

23.3mW /g = 19.5 % (k=2)
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Appendix 3-11: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)
Head TSL parameters at 5500 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Neminal Head TSL parameters 220°C 6.8 4,96 mho/m

Measured Head TSL parameters (22.0 £0.2) °C 6226 % 4.86 mha/m + 8 %

Head TSL temperature during test (22.0 = 0.2) °C
SAR result with Head TSL at 5500 MHz

SAR averaged over 1 cm® {1 g) of Head TSL condition

SAR measured 100 mW input power B8.892mW /g

SAR normalized normalized to 1W Ba2mW /g

SAR for nominal Head TSL parametars normalized to 1W 89.4 mW /g =19.9 % (k=2)

SAR averaged over 10 cm® {10 g) of Head TSL condition

SAR measured 100 m\W Input power 250 mW /g

SAR normalizad normalized te 1W 26.0mW /g

SAR for nominal Head TSL parameters normalized to 1W 25.0 mW J g = 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

MNominal Head TSL parametars 22.0°C 353 5.27 mhoim

Measured Head TSL parameters (22.0£0.2)°C 356 26 % 517 mha/m £ 6 %

Head TSL temperature during test (221 +0.2) *C -—
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 cm® {1 g) of Head TSL condition

SAR measured 100 mW input power 8.25mW /g

SAR normalized nomalized to 1W 825mW /g

SAR for nominal Head TSL paramatars normalized to 1W B2.6 mW / g 19.9 % (k=2)

SAR averaged over 10 em?® {10 g) of Head TSL condition

SAR measured 100 m input power 2.32mW /g

SAR normalized normalizad to W 232mW i g

SAR for nominal Head TSL parameters

normalized to 1W

23.2mW /g £19.5 % (k=2)
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Appendix 3-11: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)
Body TSL parameters at 5200 MHz
The following parameters and calculations were spplied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°%C 49.0 5,30 mhodm
Measured Body TSL parameters (22.0=0.2)°C AT2+6% B.37 mho/m & & %
Body TSL temperature during test (1.5 +0.2)°C -
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 em® (1 g} of Body TSL condition
SAR measurad 100 mW Input power TITmW /g
SAR normalizad noamalized to 1W FI.imW /g

SAR for nominal Body TSL parameters

normalized to W

TTAmW/ g+ 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 215mW /g
SAR normalized novmalized 1o 1W 21.5mW g

SAR for nominal Body TSL parameters

normalized t© 1W

21.3 MW/ g + 16.5 % [k=2)

Body TSL parameters at 5500 MHz

The following parameaters and calculations wera applied,

Temperature Permittivity Conductivity
Mominal Body TSL parameters 220°C 48.6 565 mhofm
Measured Body TSL parameters (220 £0.2)*C 46.6 £6 % 5.75 mhodm = & %
Body TSL temperature during test (8156 0.2} °C w-— e

SAR result with Body TSL at 5500 MHz

SAR averaged over 1 cm” (1 g) of Body TSL eondition
SAR measurad 100 mW input powar B34mWig
SAR normalized normalized to 1W B34mwW/g

SAR for nominal Body TSL paramatars

normalized fo 1W

82.7 mW /g + 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL candition
SAR measurad 100 mW input power 220mW ig
SAR normalized normalized o 1W 229 mW /g

SAR for nominal Body TSL parameters

normalized to 1%W

22.7 MW I g £ 19.5 % (k=2)
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Appendix 3-11: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)
Body TSL parameters at 5800 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 482 6.00 mho'm
Measured Body TSL parameters {22.0£0.2) "C 45226 % .16 mho/m = 6 %
Body TSL temperature during test (22.0 £0.2) °C e
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 om® (1 g) of Body TSL condition
SAR measured 100 mW input power 7.30mW /g
SAR normalized nomalized to W Ta0mW /g
SAR for nominal Body TSL parameters normalized to AW 724 mW /g =193 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measurad 100 mW input powar 2003mWig
SAR normalized normalized 1o 1W 20.0mW /g
SAR for nominal Body TSL paramaters normalized to 1W 19.8 mW / g = 19.5 % (k=2)

Cartilicate Mo: DSGH2V2-1070_Febi1 Page & of 14

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone: +81 463 50 6400 / Facsimile: +81 463 50 6401



Test report No. : 31HE0102-SH-04-D
Page : 56 of 75
Issued date : November 24, 2011
FCCID : YR7TAERODRP2
Appendix 3-11: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)
Appendix
Antenna Parameters with Head TSL at 5200 MHz
Impedance, transformed to feed point 5250-102j0
Returmn Losgs -18.9 dB
Antenna Parameters with Head TSL at 5500 MHz
Impedance, transtormed o feed point 5130-682|0
Return Loss 21.8d8
Antenna Parameters with Head TSL at 5800 MHz
Impedance, transformed to feed point 5400 -56[0
Return Loss -23.6 dB
Antenna Parameters with Body TSL at 5200 MHz
Impedance, tranaformed to fead point 54.30-93j0
Return Loss -20.2 dB
Antenna Parameters with Body TSL at 5500 MHz
Impedance, transformed to feed point 51.80-86[0
Return Loss 21 3 dB
Antenna Parameters with Body TSL at 5800 MHz
Impedance, transformed fo feed point B3B80R-38[Q
Return Loss 25,6 dB
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Appendix 3-11: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)
General Antenna Parameters and Design
Electrical Delay (one diraction) 1.202 ns

Alter kong term use with 40 W radiated pawer, only a slight warming of the dipole near the feedpaint can be measured.

The dipake is made of standard semirigid coaxial cable. The center conductor of the feading line is directly connected to
the szcond arm of the dipole. The antenna is therefors short-circuited for DC-signals.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Septamber 26, 2008
Cerificate No: DSGHzV2-1070_Feb11 Page 8 of 14
UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone: +81 463 50 6400 / Facsimile: +81 463 50 6401



Test report No. : 31HE0102-SH-04-D

Page : 580f 75
Issued date : November 24, 2011
FCCID : YR7AERODRP2

Appendix 3-11: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)

DASYS Validation Report for Head TSL

Date/Time: 11.02.2011 15:14:35
Test Laboratory: SPEAC, Zurich, Switzerland

DUT: Dipole 5GHz; Type: D3GHz; Serial: DSGHzV2 - SN:1070

Eommulln'tcatiun System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz; Duty
yele: 1:

Medium: HSL 5000

Medium parameters used: f = 5200 MHz; o = 4.5 mho/m; & = 35.3; p = 1000 Iu:g.Frn3 .

Medium parameters used: { = 5500 MHz; o = 4.86 mho/m; £ = 36.2; p = 1000 kgm’®,

Medium parameters used: f = 5800 MHz; o = 5,17 mho/m; & = 35.6; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C&3,19-2007)

DASYS Configuration:

» Probe: EX3DV4 - SN3303; ConvF(5.36, 5.36, 5.36), ConvF(4.85, 4 85, 4.85), ConvF(4.74, 4.74,
4.74); Calibrated: 05.03,2010

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

» Electronics: DAE4 Sn601; Calibrated: 10.06.2010

=  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
+ Measurement SW: DASYS2, V52.6.1 Build (408)

» Postprocessing SW: SEMCAD X, V14.4.2 Build (2595)

Pin=100mW/d=10mm, f=5200 MHz/Zoom Scan (4x4x2mm), dist=2mm (8x8x6)/Cube 0:Measurement
grid: dx=4mm, dy=4dmm, dz=2mm

Reference Value = 65.848 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 31.362 Wikg

SAR(1 g) = 8.24 mW/g; SAR(10 g) = 2,34 mW/g

Maximum value of SAR (measured) = 16.014 mW/g

Pin=100mW/d=10mm, f=5500 MHz/Zoom Scan {(dxd4x2mm), dist=2mm (§x8x6)/Cube D:Measurement
grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 66.309 V/m; Power Drift = 0.06 dB

Peak SAR (exirapolated) = 36.103 Wikg

SAR(1 g) = 8.92 mW/g; SAR(10 g) = 2.5 mW/g

Maximum value of SAR (measured) = 17.730 mW/g

Pin=100mW/d=10mm, f=5800 MHz/Zoom Scan (4x4x2mm), dist=2mm (8x8x6)/Cube 0: Measurement
grid: dx=4mm, dy=dmm, dz=2mm

Reference Value = 63,058 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 35,384 Wikg

SAR(IL g} = 8.25 mW/g: SAR(10 g) = 232 mW/g

Maximum value of SAR (measured) = 16.408 mW/g
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Appendix 3-11: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)
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0 dB = 16.560mW/g
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Appendix 3-11: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)
Impedance Measurement Plot for Head TSL
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CHI s44 1 U Fs 1t 52,543 & 18,156 & 20135 pf 5 ZPA.B88 B88 MHz

CH1 Harkers

D 1
2512300
-8.1E41 o
Cor 5.58888 GHz
: * 2Ll 2
S.00868 GHz
frig
1€
T
CHZ Si4  LDG S dB REF -28 dB 1i-1%,863 dB 5 200,890 888 HHz
CHZ Harkers
. 21~21.787 dB
Ear 5.50600 GHz
[————y ——
Nim b= |, B-23.635 dB
- ———— 5.B8E88 GHz
—LF %
Fir |
16
T
SETART 5 600.80& ARG MHz ASTOF & DBA.338 AhA MMz
Carificate No: DSGHzV2-1070_Fab11 Page 11 of 14
UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone: +81 463 50 6400 / Facsimile: +81 463 50 6401



Test report No. : 31HE0102-SH-04-D

Page : 610of75
Issued date : November 24, 2011
FCCID : YR7AERODRP2

Appendix 3-11: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)

DASYS5 Validation Report for Body TSL

Date/Time: 16.02.2011 15:22:06
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: D5GHz; Serial: D3GHzV2 - SN:1070

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz; Duty
Cyele: 1:1

Medium: MSL 5000 MHz

Medium parameters used: { = 5200 MHz; & = 5.4 mho/m; & = 47.2; p = 1000 kg/m’ ,

Medium parameters used: f = 5500 MHz; & = 5.78 mho/m; £, = 46.6; p = 1000 kg:"m“ .

Medium parameters used: f = 5800 MHz; ¢ = 6.16 mho/m; & = 46.2; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

+ Probe: EX3DV4 - SN3503; ConvF(4.88, 4.88, 4.88), ConvF(4.37, 4.37, 4.37), ConvF(4.57, 4.57,
4.57); Calibrated: 05.03.2010

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

« Electronics: DAE4 Sn601; Calibrated: 10.06.2010

» Phantom: Flat Phantom 5.0 (back); Type: QDO00PS0AA; Serial; 1002
¢ Measurement SW: DASYS2, V52.6.1 Build (408)

* Postprocessing SW: SEMCAD X, V14.4.2 Build (2595)

Pin=100mW/d=10mm, f=5200 MHz/Zoom Scan (4xdx2mm), dist=2mm ($x8x6)/Cube 0:Measurement
grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 60.047 Vim; Power Drift =0.01 dB

Peak SAR (extrapolated) = 31.080 Wikg

SAR(1 g) =777 mW/g; SAR(10 g) = 2.15 mW/g

Maximum value of SAR (measured) = 15.512 mW/g

Pin=100mW/d=10mm, {=5500 MHz/Zoom Scan (4x4x2mm), dist=2mm (8x8x6)/Cube 0:Measurement
grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 60.794 V/im; Power Drift = 0.0024 dB

Peak SAR (extrapolated) = 35,594 Wikg

SAR(1 g) = 8.34 mW/g; SAR(10 g) = 2.29 mW/g

Maximum value of SAR (measured) = 16.750 mW/g

Pin=100mW/d=10mm, {=5800 MHz/Zoom Scan (4xd4x2mm), dist=2mm (8x8x6)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 54.748 Vim; Power Drift = -0.0008 dB

Peak SAR (extrapolated) = 33.007 Wikg

SAR(1 g) = 7.3 mW/g; SAR(10 g) =2 mW/g

Maximum value of SAR (measured) = 14.959 mW/g
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Appendix 3-11: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)
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0dB = 15.170mW/g
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Appendix 3-11: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)

Impedance Measurement Plot for Body TSL
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CHZ Markers
= |  2-2i.297 gp
— : | 558688 GHz
Tt A—] mo2sc124n
= - i [' =.90008 GHz
- "-\_ _."’
A
167 R -
LV
START 5 0ED.080 BE@ NHz STOF & BOD.000 BBD HHZ
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679)

Calibration Laboratory of ﬁx"f_‘_ﬁl”??_ SHISE™, g Schweiserischor Halkehdiont
Schmid & Partner == [ Senic sulsse Tetdenrage

Engineering AG ==L ") @# g Servitio svizzero ol taratura
Zatighnusstrasan 43, 3024 Zurkch, Switzerloed "W 7‘.?":‘il'npn Smigs Calbration Servicn
Sctrading by The Swlss Acorediaion Sandes (SA5) Acemdiiation o SCS 108

Tha Swiss Accreditaiion Service s one of tha signatores ta e E&
Muldatarsl Agrepmant for the meoogeiion of 2albratian eart foaips

cient | OLJagan(BIn T | Cortficatn o EXI-36TS_May11

|G_‘A_LIB RATION CERTIFICATE

Ot Exaova-sNaeTs T T i T

Colbration proceduels) QA CAL-01.7, QA CAL-14.v3, TIA CAL-23.v4, QA DAL-Z5vE -
Calibralion procedure for dosimetric E-fleld probes |

Clbeston dati: Mey 18,2019 T ]

Thix calioration castlicabe documents e waceabilly 1o naoral FRnda s, which resles e ghyecy unlls of measummants (S0
Tha Feisrsurements and e unsedaniiss wih comlidance protabity am gheem on this fnlswvisg pages and am parl of he certifoale

Al cofbralions have bein conduched in B clossd latonlony facity; envionmen! temparaiene (22 + 3°C and humidity < T%,

Collbeadion Equipmant usod (METE crigcal for salitvalisn]

Frimary Ezansant 3] £2a) Date (Codfioats Ko} Schoduad Calibeation ]

Peviat reler D4 100 GRaIuMMTY F-Mar-11 Mo 2171372 dgr-13

Sorasar panisor Edd 120, WY DET FiMar-11 (M, 21711378 Apr-12

Fapimenoe 3 0B ARenedio AN B5064 (30 I9-par-11 (Mo, 217-01308] A1

Ralasanis 20 AR Alasusier SH; 55086 (20 -Mar-11 (Mo, 21 T-H3ET) ApriZ

Rafmeence 30 dB Attosusrior 5M: 55129 (30h) e Mar-11 Ma. 21 7-0AED) Ape-12 |

Relesenoes Probs EEI0NZ D=L e S 25-Die-10 (i, E5E-01D_Cma Deg-11
| DAE4 8 E5a THdap 1] (i, DWREAB5] ey 1] May-12

Savondary Standans | o | ‘Cotack: Do 0 henuses) Eehidu bed Chisch '"
| RF general HP E6420 L3364 20N 700 A8 n houss chack Qc-08) | i b chisch: Q=11

Hafwah Analyiear HP BRS3E LS rInaEas 18-Cict0H fin houss chek Ocb-30 | I house chock: D11

MName Funion

et byt éﬁﬁn P Tochalaal Managee

e — — 4 .

Isusd: Way 19, 2001
| "his calicralion coadificals shel nol be repeocdiuced axcepl in S wlheu! wibien appeceal of the laborainny,

Ceniicale N EXE-36T9_May11 FPage 1of 11
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)

Calibration Laboratory of
Schmid & Parlnar

B hwaizeiacher Kalibderdienst
Earvice suizsss d'dtalonnage

ja
K,
]
w Oy o

Enginsering AG Servizhs swizenm di taraturs
Tiughmacgirases 43, B04 Zurich, Seilssdand %FH} Bwizs Calibrallon Sarddne
Ancrogiiod by o Ewhis Asdiiation Sandca (A% Accrediston He: 303 108

The Swigs Apcreditalion Barvice is ane of e sigrebories to the EA
Mot lateral Agreemant Tor the fﬁ!ﬂuﬂlllﬁﬂ ol cillbrafion cerfiflcates

Glossary:

Tl tisaue smulating liguid

MORM:Y.2 Sensilivity in fras spaca

CarvF senativily in TSL P MORM vz

DCP dioda compression point

CF crast feclor {1iduty_sysle) of the RF signal

&8O rmadulation dependent lincarization paramelecs

Pokanealion o g ratation arpund probe axds

Polarceation 3 2 molalion around an axis that is nthe plane rormal o probe oo {at mamsuramant carier),

e, 8 =0 normal to probe sxds

Calibration Is Performed According to the Following Standards:

a)

b

IEEE Sid 1528-2003, "IEEE Racommendad Praclice for Determining the Peak Spatlal-fveraged Specific
Absanptan Rake (SAR) in Ihe Human Haed from Wireless Communicalions Devicas; Messurement
Technigues”, Decamber 2003

IEC GZ208-1, “Prosedum bo measure the Specific Absorption Rate (SAR) for hand-helkd devices used in cose
praximity to the ea frequency range of 300 MHz ko 3 GHeY", Februany 2005

Methods Applied and Interpretation of Parametars;

NORME 2 Assessad for E-figld polarzation 5 = 0 [ < 800 MHz in TEM-call; 1 = 1800 MHzZ: RE? waveguida).
MORMxy, z are only imermediste values, |.e,, the uncartaintias of MORME,y,z does nat atfecs the B -eld
uncarianty insids THL (sea below ConvF).

FORM %, 2 = NORMx,p 2 ° frequanay_responss (see Fraguancy Resgonsa Charl). Thie lineanzalion &
implemiented in DASY4 scltwera versiors |ater than 4.2, The uncerainly of the frequency response Is includad
in he slated urneertaingy of ComF,

OGPy, 2 DCP sre numenical lineerization pararmsabers assessed based on the data of power sweep with GW
gignal (o urcariainky required). DCP doas not depend on frequency nor madia.

FAR: FAR Is the Paak to Average Rallo thal i mot calibraled bul defermined based on the signal
charackarislics

Axy.z Bry,z Gy y.z are numerical inearizeton paremeaters in dB assessed basad on the data of powar
swaep for specilic modulaton signal. The parameters do nal depend on frequenay nar media.

VIR VR is the walidity range of the: calibration ralated o the sverage dode woltaga or DAE vollege in mi.

Caonvi and Beundery Effec! Paramalans: Basessed in et phantom using E-fisld (or Tempersture Transfar
Standard for [ < 300 MH2) ard inside waveguide using snabdical field distibutions based on power
rnegsuresnands for f = 800 Mz, The same setups are used for essessmant of the paramatars applad for
boundary comganzation {alpha, deplh) of wivich typical uncenainly values are given, Thess paramabars are
us in DASYS softvars to Improve: proba aecuracy ciose to the baundary. The sensitivity In TSL comaspands
o MO, .2 * ConmiF wheraby the uncerlainty correspands to that given for ConwE, A frequency dependent
Convf i5 used in DASY version 4.4 and higher which aliows extending the validity from 2 50 MHz 1o £ 100
WHZ

Spharical sormay (30 deviaion from Sedrapyl in & field of low gradients realizad using & flet phantom
exposad by & patch anienna.

Sersar Offsel; The sensor offset comesponds o the offsel of viiuel measurameant canler from e proba tip
{om probe axish. Mo lolerance requirsd.
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EXADVA — BN3ETS By 8, 2011

Probe EX3DV4

SN:3679

Manufactured:  Sepitember 9, 2008
Calibrated: May 19, 2011

Calibrated for DASY/EASY Systemns
(MeiEs non-compatible with DASYZE ayabam!)
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EXaD%4— SN:38TH May 18, 3011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3679

Basie Calibration Parameters

. ] Bansor X BenaGr ¥ Bansor 2 U (k=3) |
| Mo {ptiuim) " 0,50 0.54 053 +101 %
[ DCP [V} 948 BED B7 A

Medulation Calibration Parameters

Ui Cemmurication System Hame FAR A o c | WR une"
dA di di Y k=1]
I cw [ IERETT 0,00 1.00 1280 | 2340% |
¥ | oo 0.00 1.0 16,5
Z | o0 1.0 1.00 7.8

The reported uncertainty of measurement is staled as the standard IJI'II.'.HI'iEliI'I‘lj" of measursment
mulliplied by the coverage factor k=2, which for a normal distribulion corresponds 1o a coverage
probabiity of approximataly 85%.

 The uncenaisties of Mo, ¥.Z do nod alec the B -fskd uncersizly mids TSL (s Fages 5 and &L

* humeniz| ineanzlion pammoter: uncoetaisly nol required.

;U"-‘!Wl'-ll' 5 oadprmina i wsineg e mas;, dinetalion ieom lisase rispormss applying rectengelar disisbuton and s mipeessed Tor ise squam of ha
i b,

Cenilcate N EX3-36879_May1l Page 4 of 11
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EXIACA - BH: 3579 May 18, 3011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3679

Calibration Parameter Datermined in Head Tissue Simulating Media

© Relative | Conductivity Dwpih unct
) ! Pormittivity” | |Sim)} CorwF X | ConvF ¥ | ConvFZ | Alphe | imam) {k=2]
2480 3z | 1.81 6,90 5.90 £,89 162 {74 £42.0 % I
5200 B0 465 462 | 482 452 .45 1.80 131 %
|_smo0 | 350 476 40| a0 440 | 045 | 180 | »431%
5500 3hE 455 4 &7 427 4,27 0.45 1.80 r15.1%
5600 5.8 507 4.11 .11 4.11 0.50 1.80 +13.1%
SBOO 353 537 .11 .91 4.11 0,50 i.80 +13.1%

“ Fraguansy valdity ol o 120 MHZ ooy anskies for DASY w2 and higher isee Page 2], dsa €& resricad o g 50 Mir, The uncaranty i the R2E
'-:Ir‘hl CaoneF unoartainty o7 cslbrafos Megqee ey a5l b uscarainty for the indlcated freguency bared.

A equonadpe balow B GHZ, the vabdly ol Gssua garariens {oand o) can by rloosd be & 10% H iquid compensatin famls i epphed o
meazurad 5AR valuns. Al frequencies sbiova 3 GHE, tha validily of Beuis parameiers (o ond o} s residcied te £ 5%, Tha usceriainty & tha ASS of
the CorsF wncananty ke indica®d targes lssus paameters.
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EXII- ShBETE Way 18, 2011

DASY/EASY - Parameters of Probe: EX3DV4- SN:3679

Calibration Parameter Determined in Body Tissue Simulating Media

F{MHE) © Nﬁaﬁrr mrﬁﬁﬁ?‘m | ComyF X | ConvF Y | ConvFZz | alpna | 'i'éﬁl? :Il::iizll
2450 2.7 1.85 T4 | T4 7.34 074 DAT | £ 42.0%
5200 44,0 40 | 410 4.10 4.10 .52 1.85 £13.1% |
E300 48,9 542 | 348 304 288 (.55 185 | »13,1%
| A8.6 565 | 3486 165 3.65 0.58 185 | +13,1%
] 48.5 7T | 346 245 345 .60 145 £13.1 %
S0 43.2 GO0 | 384 394 .94 0.55 195 | £13.1% |

= Froqus=cy walidity of & 100 Mz only appiies for DBEY wi.4 snd bighar [aee Pagge 3, ks i is eciiciad 5o 4 50 MHz The uncartainty b ha "S5
p‘lha Corf uneirlaingy al calitvallen raguency and the unsedsiny for the indica led Troequoscy band

Al fraquancias balivw 3 GHz, tha walisily of fcue paramelnre (g ond o} can be releeed to £ 10% il Bgu i compenaation Brku i apshed o
measued BAR viluds. Al fregqeancias above 3 GHz, the wslidity of iense pammoiors {eand &) is restioled 1o+ 555 Thi useerainly i e PSS of
the Cany™ unceriainty for indicaled iorgal Tssse parameics.
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EXNIDVA- GM3E70 Wlay 18, 2011

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

15
14
13
124
114
T J=F e L

0.9

¥ response (narmalized)

i)

FIS LG

0.7

0a-|

f.55.||...:.|.|

Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EXI0A4- SH:36T May 13, 2011
o — AG
Receiving Pattern (¢), 3 =0
=600 MHz, TEM f=1800 MHz R22
n 4 %
L . L] L ] L] ]
Tot X T I o ] ¥ z
A :
E |:|' Loy B SRR TT L 3 g i W B ¥ E—fegoggy o e |
i

Uncertainty of Axial Isctropy Assessmant: £ 0.5% (k=2]
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EXI0W- SH-35Ta Mty 15, 2011

Dynamic Range f(SAR..q)
(TEM cell | f = 900 MHz)

LY
07
0
a3
E; M=
m ES3
B
104
A0 =z
100 ..:...I L I toong pirich
! 10+ 10 10 10! 1
SAR [miicmd)]
. ] ¢ &
X compensatec E not cornpenssaied W campesabed
[=#] ] ]
¥ not compansated 2 compensabesd £ Nl compensated
T S S P S S S S S
= 1 ++
N Hie I T R
5 T i e S e i e S S
PR R
. i [ |
‘1-C|"‘- 104 hlig 1@ 1Il:l' 0%
SAR [mWWomd]
L3 Ll & |
A compersated X noi compensated ¥ ooempsen Sabed
| = | * |
¥ POt OMparEated T o pi i Z il CEn b
Uncertainty of Linearity Assassment: £ 0.6% (k=2]
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EX30V4- SM 36T My 18, 2011
Conversion Factor Assessment
= 2450 MHz WGELE RZ2 (H_coms) I'= 2450 WHz,WGLES R22 (M_coneF)
1] 40
» »
L1 mly
B N
A §
o 2
-3 3
1:: ™
I.'iE Ty
I . i
s] el
! Ei; E
¢| i s s s TR 0 L TR T T O O O O TR T T O B e ' £
] L Ho L] = F - -] a5 3 - L -] . ] = k1) » &
¢ el v
4] & 1] K|
iyl e BENCE s ]
Deviation from Isotropy in Liquid
Error (¢, ), = 900 MHz
-0 08 -0& -04 02 WO 02 04 0& o0& 10
Uncertainty of Spharical lsotropy Assossmont: £ 2 8% (k=2
Carificabe Mo: EXI-3675_May11 Page 10 of 11
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
B0 M 38T ey 19 2091

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3679

Gther Probe Parameters

[ Sanser Arrangemen Triargular
| Connectar Angle 7] Pt aaplicabie
| Mechanical Surlece Detection Mads enabled
Optical Surecse Dalaclion Mads disabiled
{ Probe Crwarail Lenglh T i mm |
Probe Bady Dismetar 10 mm |
_ﬁp Length 8 mm
| Tip ameter T PEmm |
Probe Tip 1o Sansor X Calbraton Paird 1 e |
Probe Tip 1o Sensar Y Calbraton Paint 1 mm
| Probe Tip lo Sensor £ Calibration Do 1mm
Recommendac Measurament Disience from Suracs | 2 mim

Cenlifizaba MO: EX3-38T8_May11 Page 11af 11
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