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Appendix 3-7:  Simulated tissue parameter confirmation

The dielectric parameters were checked prior to assessment using the 85070E dielectric probe kit.
The dielectric parameters measurement is reported in each correspondent section.

Dielectric parameter measurement results

Fre Ambient Liq.T.[degC] | Liquid Target value Deviation | . . t Deviation | Limit
Date [Ml-;lz] Temp | Fumidity |5 o [ o | Depth Parameters #1:td. | #2:Cal. | Measured | for#1 L“[o/m] for#2 | %]
[degC] | [%RH] [mm] (1) (2) (Std)[ %] U €%l | (2

Relative permittivity: er[-] | 49.01 | 47.2 49.80 +1.6 +5 +5.5 +6
Conductivity: 6[S'm] | 5.299 | 5.37 5.554 +4.8 +5 +3.4 +6
Relative permittivity: er[-] | 48.2 | 46.2 48.80 +1.3 +5 +5.6 +6
Conductivity: & [S/m] 6.00 | 6.16 6.244 +4.1 +5 +1.4 +6
Sept. 9, Relative permittivity: er[-] | 52.7 | 52.5 50.17 -4.8 +5 -4.4 6
2011 2450) 238 o3 i R Conductivity: & [S/m] 195 | 1.96 1.976 +1.3 5 +0.8 +6
*1. The target value is a parameter defined in OET65, Supplement C.
*2  For 5200MHz and 5800MHz, the target value and limit are parameter defined in the calibration data sheet of DSGHzV2 (sn:1070) dipole
calibrated by Schmid & Partner Engineering AG (Certification No. DSGHzV2-1070_Febl1, the data sheet was filed in this report.).
For 2450MHz, the target value and limit are parameter defined in the calibration data sheet of D2450V2 (sn:822) dipole calibrated by Schmid
& Partner Engineering AG (Certification No. D2450V2-822_Janl 1, the data sheet was filed in this report.).

*.  Decision on Simulated Tissues of 5200MHz
In the current standards (e.g., IEEE 1528, OET 65 Supplement C), the dielectric parameters suggested for head and body tissue simulating
liquid are given at 3000MHz and 5800MHz. As an intermediate solution, dielectric parameters for the frequencies between 5000 to 5800
MHz were obtained using linear interpolation. Furthermore, dielectric parameters for the frequencies above 5800MHz were obtained using
linear extrapolation. Therefore the dielectric parameters of 5200MHz (the frequency for the validation) and other SAR tested frequencies in
listed below were decided as following.
Standard, interpolated and extrapolated dielectric parameters for head and body tissue simulating liquid in the frequency range 3000 to 5825MHz.

Sze(')’}f’ 5200 | 241 63 | 240|240 | (149

Sze(')’;‘f’ s800| 250 | 63 | 249|249 | (149

Head Tissue Body Tissue Head Tissue Body Tissue
f (MHz) er o [S/m] er o [S/m] Reference f (MHz) er o [S/m] er o [S/m] Reference

3000 385 240 52.0 273 Standard 5755 - - 4826 | 5.947 Interpolated
5800 353 5.27 48.2 6.00 Standard 5765 - - 48.25 5.959 Interpolated
5190 - - 49.03 5.288 Interpolated 5785 - - 48.22 5.982 Interpolated
5200 - - 49.01 5.299 Interpolated 5795 - - 4821 5.994 Interpolated
5230 - - 48.97 5.334 Interpolated 5825 - - 48.17 6.029 Extrapolated
5240 - - 48.96 5.346 Interpolated
5260 - - 48.93 5.369 Interpolated
5270 - - 48.92 5.381 Interpolated
5310 - - 48.87 5.428 Interpolated
5320 - - 48.85 5.439 Interpolated

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. : 32AE0142-SH-A
Page 1 56 0f 94
Issued date : October 21,2011

FCCID 1 AZD215

Appendix 3-8: System validation data

Prior to the SAR assessment of EUT, the system validation kit was used to test whether the system was operating within
its specifications of £10%. The validation results are in the table below.

System validation results
. Ambient Liquid Temp. [degC.] | Liquid | Permittivity |Conductiviy| Power |—>yStemdipole validation target &
Date Freq. | Liquid measured | measured | drift SAR1g [W/kg] (at 1W) Deviation| Limi
S e Before| Af erl] | o|Sm] | [aB] | Tareet - %l | [%

ldeoC | [%oRH] Check | Before er | [mm] ] valne Measured (*3) [%l] [%l]
Sept. 5, 80.3
011 5200 Body 243 63 240 | 240 | 239 | 149 498 5.55 0019 | 77.1(%1) (803 (at 100mW)) +42 | £10
Sept. 6, 721
011 5800 Body 248 59 249 | 246 | 246 | 149 488 6.24 0.051 | 724(*1) (721 (at 100mW)) 04 +10
Sept.9, 50.0
011 2450 Body 238 57 237 | 236 | 236 | 158 50.2 1.98 0076 | 509(+2) (125 @ 250mW)) -18 +10

Note: Refer to Appendix 3-10 Validation measurement data for the above result representation in plot data.

*1. The target value is a parameter defined in the calibration data sheet of DSGHzV2(sn:1070) dipole calibrated by Schmid & Partner Engineering
AG (Certification No. DSGHzV2-1070_Febl 1, the data sheet was filed in this report.).
*2. The target value is a parameter defined in the calibration data sheet of D2450V2 (sn:822) dipole calibrated by Schmid & Partner Engineering
AG (Certification No. D2450V2-822_Janl1, the data sheet was filed in this report.).
*. We performed the system validation based on FCC requirement, “The 1-g or 10-g SAR values measured using the required tissue
dielectric parameters should be within 10% of manufacturer calibrated dipole SAR values. However these manufacturer calibrated dipole
target SAR values should be substantially similar to those defined in IEEE Standard 1528.” and FCC permits “SAR system verification with
the actual liquid used for EUT’s SAR measurement, should be the default operating procedures.” We  confirmed  the this  dipole
manufacture's validation data for head is within 5% against IEEE Standard 1528 (manufacture’s cal.: 54.4W/kg (+3.8% vs. std.: 52.4W/kg).
so we can only use Body liquid validation data for our system verification
*3. The measurement value was normalized to 1 W forward power.
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Test setup for the system performance check
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Appendix 3-9: Validation uncertainty
. Under 3GHz
Uncertainty of system check setup 1gSAR 10g SAR
combined measurement uncertainty of the measurement system (k=1) +9.9% +9.6%
expanded uncertainty (k=2) +19.9% +19.3%
. Uncertaint Probabili . ci ci ui ui .
Error Description Value ty dis tributigl Divisor (1g) (109) (1g) (10g) Vi, veff
A | Measurement System (std. uncertanty) | (std.uncertainty)
1 | Probe calibration +59% Normal 1 1 1 +59% +59% el
2 | Axial isotropy +4.7 % Rectangular \3 0.7 0.7 +1.9% +19% el
3 | Hemispherical isotropy (flat, <5°) 2.6 % Rectangular \3 0.7 0.7 +1.1% +1.1% el
4 | Boundary effects +1.0% Rectangular \3 1 1 +12% +12% o0
5 | Probe linearity 4.7 % Rectangular \3 1 1 +2.7% 2.7 % 0
6 | System detection limit +1.0% Rectangular \3 1 1 +0.6 % +0.6 % 0
7 | System readout electronics 0.3 % Normal 1 1 1 +0.3 % +0.3 % 0
8 | Response time +0.0 % Rectangular \3 1 1 +0.0 % +0.0 % 0
9 | Integration time 0.0 % Rectangular \3 1 1 +0.0 % +0.0 % 0
10 | RF ambient - noise +3.0% Rectangular \3 1 1 +1.7% +1.7% el
11 | RF ambient - reflections +3.0% Rectangular \3 1 1 +1.7% +1.7% el
12 | Probe positioner mechanical tolerance 04 % Rectangular \3 1 1 +0.2 % +0.2 % el
13 | Probe positioning with respect to phantom shell 29 % Rectangular \3 1 1 +1.7% +1.7% 0
14 | Max.SAR evaluation +1.0% Rectangular \3 1 1 +0.6 % +0.6 % 0
B | Dipole
15 | Dipole axis to liquid distance 2.0 % Rectangular \3 1 1 +1.2% +12% el
16 | Input power and SAR drift measurement 4.7 % Rectangular \3 1 1 +4.7% +4.7 % 3
C | Phantom and Setup
17 | Phantom uncertainty +4.0% Rectangular \3 1 1 +23% +23% o0
18 | Liquid conductivity (target) +5.0% Rectangular \3 0.64 0.43 +1.8% +12% el
19 | Liquid conductivity (meas.) 29% Normal 1 0.64 0.43 +1.9% +12% 3
20 | Liquid permittivity (target) +5.0% Rectangular \3 0.6 0.49 +1.7% +14 % 0
21 | Liquid permittivity (meas.) +2.9 % Normal 1 0.6 0.49 +1.7 % +1.4 % 3
Combined Standard Uncertainty +9.9 % +9.6 % 88
Expanded Uncertainty (k=2) +19.9 % +19.3 %
*. This measurement uncertainty budget is suggested by IEEE 1528 and determined by Schmid & Partner Engineering AG.[6]
Uncertainty of SAR measurement system 5~6 GHz
/Validation 1g SAR 10g SAR
combined measurement uncertainty of the measurement system (k=1) | +12.1% +11.9%
expanded uncertainty (k=2) +24.2% +23.7%
. Uncertaint Probabili . ci ci ui ui .
Error Description Value ty dis tribuﬁgl Divisor (1g) (109) (1g) (10g) vi, veff
A | Measurement System (std. uncertainty) | (std. uncertainty)
1 | Probe calibration +6.8 % Normal 1 1 1 +6.8 % +6.8 % el
2 | Axial isotropy +4.7 % Rectangular \3 0.7 0.7 +1.9% +1.9% 0
3 | Hemispherical isotropy (*flat phantom, <5°) +2.6% Rectangular \3 0.7 0.7 +1.1% +1.1% 0
4 | Boundary effects +2.0% Rectangular \3 1 1 +1.2% +12% 0
5 | Probe linearity 4.7 % Rectangular \3 1 1 +2.7% 27 % el
6 | System detection limit +1.0% Rectangular \3 1 1 +0.6 % +0.6 % 0
7 | System readout electronics 03 % Normal 1 1 1 +0.3 % +03 % o0
8 | Response time +0.8 % Rectangular \3 1 1 +0 % +0 % 0
9 | Integration time 2.6 % Rectangular \3 1 1 +0 % +0 % el
10 | RF ambient - noise +3.0% Rectangular \3 1 1 +1.7% +1.7% el
11 | RF ambient - reflections +3.0% Rectangular \3 1 1 +1.7% +1.7% el
12 | Probe positioner mechanical tolerance 0.8 % Rectangular \3 1 1 +0.5 % +0.5% 0
13 | Probe positioning with respect to phantom shell 99 % Rectangular \3 1 1 +5.7% +5.7% el
14 | Max.SAR evaluation +4.0 % Rectangular \3 1 1 +23% +23% )
B | Dipole
15 | Dipole axis to liquid distance +2.0% Rectangular \3 1 1 +12% +12%
16 | Input power and SAR drift measurement +4.7% Normal 1 1 1 +4.7% +4.7 %
C | Phantom and Setup
17 | Phantom uncertainty +4.0 % Rectangular \3 1 1 +23% +23% 0
18 | Liquid conductivity (target) +5.0% Rectangular \3 0.64 043 +1.8 % +12% 0
19 | Liquid conductivity (meas.) +3.0% Normal 1 0.64 043 +1.9% +13% 0
20 | Liquid permittivity (target) +5.0% Rectangular \3 0.6 0.49 +1.7% +14 % el
21 | Liquid permittivity (meas.) +3.2 % Normal 1 0.6 0.49 +1.9 % +1.6 % 0
Combined Standard Uncer tainty +12.1 % +11.9% 0
Expanded Uncertainty (k=2) +24.2 % +23.7%

*  This measurement uncertainty budget is suggested by Schmid & Partner Engineering AG. [6]
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Appendix 3-10:  Validation measurement data

(September 5, 2011) 5200MHz system check (Body) / Forward conducted power: 100mW

EUT: Dipole 5SGHz; Type: DSGHzV2; Serial: 1070
Communication System: CW; Frequency: 5200 MHz; Crest Factor: 1.0

Medium: MSL5800; Medium parameters used(24.0deg.C.): f= 5200 MHz; 6 = 5.55 S/m; £, = 49.8; p = 1000 kg/m’

DASY4 Configuration: - Probe: EX3DV4 - SN3679; ConvF(4.1,4.1,4.1); Calibrated: 2011/05/19
- Sensor-Surface: 2mm (Mechanical Surface Detection) - Electronics: DAE4 Sn626; Calibrated: 2011/02/10
- Phantom: EL14.0; Type: QDOVAQO01BA,; Serial: 1059; Phantom section: Flat Section
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184

Area Scan: (61x61x1): Measurement grid: dx=10mm, dy=10mm; Maximum value of SAR (interpolated) = 16.7 mW/g
Z Scan (1x1x10): Measurement grid: dx=20mm, dy=20mm, dz=2mm; Maximum value of SAR (measured) = 15.4 mW/g

Zoom Scan:(xy28,722.5/4,2&r1.5) (8x8x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm;
Reference Value = 60.9 V/m; Power Drift =-0.019 dB, Maximum value of SAR (measured) = 15.3 mW/g
Peak SAR (extrapolated) = 29.8 W/kg (-4.1%, vs. speag-cal=31.1W/kg)

SAR(1 g) = 8.03 mW/g (+4.2%, vs. speag-cal=7.71mW/g); SAR(10 g) =2.29 mW/g
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Additional information:
* position: distance of dipole to phantom: 8mm (10mm to liquid), liquid depth: 149mm

* ambient: 24.3 deg. C /63 %RH; liquid temperature: (before) 24.0 deg C /(after) 23.9 deg C
*white cubic: zoom scan area, red big cubic: SAR(10g ), red small cubic: SAR(1g)

* Tested by: Hiroshi Naka / Tested place:No.7 shielded room., Date tested: September 5,2011

(September 6, 2011) 5800MHz system check (Body) / Forward conducted power: 100mW

EUT: Dipole SGHz: Type: DSGHzV?2; Serial: 1070
Communication System: CW; Frequency: 5800 MHz; Crest Factor: 1.0

Medium: MSL5800; Medium parameters used(24.9deg.C.): = 5800 MHz; ¢ = 6.24 S/m; &, = 48.8; p = 1000 kg/m’

DASY4 Configuration: - Probe: EX3DV4 - SN3679; ConvF(3.94, 3.94, 3.94); Calibrated: 2011/05/19
- Sensor-Surface: 2mm (Mechanical Surface Detection) - Electronics: DAE4 Sn626; Calibrated: 2011/02/10
- Phantom: EL14.0; Type: QDOVAQO1BA,; Serial: 1059; Phantom section: Flat Section
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184

Area Scan: (61x61x1): Measurement grid: dx=10mm, dy=10mm; Maximum value of SAR (interpolated) = 15.7 mW/g
Z Scan (1x1x10): Measurement grid: dx=20mm, dy=20mm, dz=2mm; Maximum value of SAR (measured) = 14.0 mW/g

Zoom Scan:(xy28,722.5/4,2&r1.5) (8x8x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm;
Reference Value = 55.4 V/m; Power Drift = 0.051 dB, Maximum value of SAR (measured) = 14.1 mW/g
Peak SAR (extrapolated) = 29.7 W/kg (-10.0%, vs. speag-cal=33.0W/kg)

SAR( g)=7.21 mW/g (-0.4%, vs. speag-cal=7.24mW/g);; SAR(10 g) =2.02 mW/g
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Additional information:
* position: distance of dipole to phantom: 8mm (10mm to liquid), liquid depth: 149mm
* ambient: 24.8 deg. C /59 %RH; liquid temperature: (before) 24.6 deg C /(after) 24.6 deg C
*white cubic: zoom scan area, red big cubic: SAR(10g ), red small cubic: SAR(1g)
* Tested by: Hiroshi Naka / Tested place:No.7 shielded room., Date tested: September 6,2011
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Appendix 3-10: Validation measurement data (cont’d)

(September 9, 2011) 2450MHz system check (Body) / Forward conducted power: 250mW

EUT: Dipole 2450 MHz; Type: D2450V2; Serial: 822
Communication System: CW; Frequency: 2450 MHz; Crest Factor: 1.0

Medium: M2450; Medium parameters used(23.7deg.C.): f= 2450 MHz; 6 = 1.98 S/m; &, = 50.2; p = 1000 kg/m’

DASY4 Configuration: - Probe: EX3DV4 - SN3679; ConvF(7.34, 7.34, 7.34); Calibrated: 2011/05/19

- Sensor-Surface: 2mm (Mechanical Surface Detection) - Electronics: DAE4 Sn626; Calibrated: 2011/02/10

- Phantom: EL14.0; Type: QDOVAQO01BA,; Serial: 1059; Phantom section: Flat Section
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184

Area Scan(60,stp15) (41x41x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (interpolated) = 19.1 mW/g
Z Scan(150,stp5) (1x1x33): Measurement grid: dx=20mm, dy=20mm, dz=5mm; Maximum value of SAR (measured) = 18.8 mW/g

Zoom Scan(30,stpS) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=Smm, dz=Smm;

Reference Value = 99.4 V/m; Power Dirift = -0.076 dB, Maximum value of SAR (measured) = 19.0 mW/g

Peak SAR (extrapolated) = 25.2 W/kg (-6.7%., vs. speag-cal=27.0W/kg)
SAR(1 g) = 12.5 mW/g (-1.8%, vs. speag-cal=12.73mW/g); SAR(10 g) = 5.88 mW/g

AR S0 Vs ey 2 58, 10

Additional information:

* position: distance of dipole to phantom: 8mm (10mm to liquid), liquid depth: 158mm
*ambient: 23.8 deg. C /57 %RH; liquid temperature: (before) 23.6 deg C /(after) 23.6 deg C
*white cubic: zoom scan area, red big cubic: SAR(10g ), red small cubic: SAR(1g)

* Tested by: Hiroshi Naka / Tested place:No.7 shielded room., Date tested: September 9,2011
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822)

Calibration Laboratory of S HlS ;
' A et | Echwalzariacher Kalib erdianst
Schmid & Pariner e EH‘ o 2 Eerdioe sulsse d'éinlonnage
Englneerng AG b= o @ 5 ! Serdizia svizzero di traiura
Toughaussirasse 33, 8304 Zurich, Switzerland ’q__ﬂﬁ_ﬁ" -%EHP:‘L S Ewiss Callbration Sarviss
Aceradiied by the Swiss Accrodiation Seodio [SA5) Asereditation Ma,; SCS 108

Tha Swiss Accradilalion Serdice is one of the signatories o the EA
Bhuleilataral Agreaman kar the recognition of calibration cerificales

Cliani UL Japan (PTT) Certificate Ne: D2450V2-822_Jan11
ICALIBRATION CERTIFICATE

Cufes |D24S0VE - SN: B22

I
Calbraton mocetunss) A CAL-05 w8
Calibration procedure for dipole validation kils

Calbraion daie: January 05, 2011

Thia colibiabon carmificate dotumanta (he raceabiity lo nalionel standads, whch realize e physical wits of measumsmants (S},
Trm meagunsmgnts ard e unperainfies with confidencs probaliity am giver on e Tolowing pages and ane g of the certficale, |

A caliseatians hae been conducing in the closed laborasary tacilfy: enviranment termpecalure (22 + 370 and humidity = 7.

Calibration Equipment used (METE arilical for calibration]

Prirmary Standanis lina o Date [Carfiicals M) Soheduled Calbration 1

Prower metes EPM-d424 GRATAT B5-0el-10 (i, 217-01 268) (s HE

Powssr sansor P B4814, e el i C-Oct=10 (Mo, 21701 288, Oet-11

Fslerence 0 Al Alberstar S: B0 (20q) H0-bar-10 (Mo, 217-01958) Mar-11

Type-i mismaich combination SN 50472 ! AT F0-Mar-10 [Mo, 21701 182) Mar-11

Ralerence Probe ES30VI SN: 3205 F0-Apr-10 (Ko, ES3-3205_Aprin) Apet |

DAE4 | 8N B0 10hin- 10 (Me, BAES-601_Juriio] w11

Seconday Sandards (1D Check Dase [In housal Scheduled Creck

Permer aergor HP B4014 MY A1082397 18-0e2-02 (in hevga ghagk Oot-09) In housa check: Dot=11

FF ganarator AAS SMT-06 TH000S A-ALg-2A fin house eheck Dol-0E) In house chack; Oot-11

Nabwork Analyzer HP BTRSE UESTH0SAS 54208 1800001 (n howse check Oot-109 In house chack: Ogt-11
fdams Funciion Bgr'-a.ww t

Callnraten by Jelon Kastrat Lokcraiory Technidan ll'l

Appraved by Katja Pokavia Tevhmicul Manager m

Izguad: Januany 5, 2011

This calbmtion certilcale shall not be mproduced sxnepl in il withoul written aporaval of She laboraian.

Cariiicaie No: DR4E2-822 lan1l Zage 1 af 9
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d)

“ & 3 Vi
gah hng.mhm&mw of f‘i‘:i_-:ff Schwaizatischer Kaliarierdienst
"-‘rE mil _dﬂgﬂé iﬁgﬂﬁ Bervia suisse d'élalonnage
NqINearing e Sarvizio avizesro di taratora
Zeighsusatrasss 43, B00d Zurich, Switresland ﬁ}? Ewiss Callbraticn Service
Mo
Acgradited by he Swiss Ancradaation Service [SAS) Accreditation Ne.: SCS 108

The Swiss Acoroditation Servics s ame of he signatories io the EA
Muiltil#aral Agreement for the recognition of eal@ration certificates

Glossary:

TEL tissue simulating liguid

ConvF sensitivity in TSL/ NORM xy,z
MiA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) In the Human Haad from Wireless
Communications Deviees: Measurement Techniques®, December 2003

b) IEC §2208-1, "Procedurs to measure the Specific Absorption Rate (SAR) for hand-held
devices uzed in clogse proximity to the ear (frequency range of 300 MHz to 3 GHz)",
Fabruary 2005

c) Federal Communicallons Commission Office of Engineering & Technolegy (FCC QET),
“Evaluating Compliance with FCC Guidalines for Human Exposure 1o Radicfrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mebile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions®,
Supplemeant C (Edition 01-01) to Bulletin 85

Additional Documentation:
d) DASY4'S Systam Handbook

Mathods Applied and Interpretation of Parameters:
o Measurement Condifions: Further details are available from the Validation Report at the end
of the carificate. All figures staled in the certificate are valid at the frequency indicated,

Anfenna Parameters with TSL: The dipole is mounted with the spacer to position its fead
point exactly below the center marking of the flat phantom section, with the arms erented
parallel to the body axis,

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positionad under the liquid filed phantom. The impedance stated is transformed from the
measurement at the SMA connactor to the feed point. Tha Raetum Loss ensures low
reflected power. No uncertainty required.

»  Electrical Defay: One-way delay between the SMA connactor and the antenna feed point.
Mo uncertainty required.

«  SAR measurcd: SAR measured at the staled antenna input power,

» SAR normalized: SAR as measured, normalized ta an input power of 1 W at the antenna
connactor,

« SAR for nominal TSL paramefers: The measured TSL parameaters ara usad to calculate the
nominal SAR result.

Carilicate Mo: DR4S0VE-822_Jan11 Page 2 ol B
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d)
Measurement Conditions
DASY systen carfiguration, ae far as nod given an page 1,

DASY Version DASYE VE2E

Extrapolation Adwvanced Extrapalation

Phantom Modular Flat Phentom V5,0

Distance Dlpele Center - TSL 10 i with Spacer

. Lo Sean Resalution du, dy, dz =5 mm

Freguency 2450 MHz = 1 MHz

Head TSL parameters
The lellawing parvmeters and calculatione wens applisd,
Temperature Prermittivity l Conductivity
| Nominal Head TSL parameters 22.0°C 9.2 | 1.80 mhoim

Measurad Head TSL paramaters (220 +0.2) T ATH 6% 1.74 mhodm £ 8 %

Head TSL temparature during test .0 =0.2) "0 —
SAR result with Head TSL

SAR everaged over 1 em” {1 g) of Head TSL Caondition

AR messured 250 mif input power 13.53 MW .fg.

SaF normalizad narmalizad to 14 S54.0mW /g

SAR Tor nominal Head TSL parameters

normalizad o 1W

S0.4 MW g = 17.0 % (ke2)

SAR sveraged over 10 em® (10 g) of Head TSL

SAR messurad
AR normallzed

SAF far nominel Haad TSL paramelans

] condition
2E0 mil input powes a.33mW /g
resrnalized o W Z3ImW /g

narnalized bo 1W

25.3 mW /g = 16.5 % (k=2
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d)
Body TSL parameters
The following parameters and calculaficns were epoliad.
Temperature Permittivity Conductivity
Nominal Bady TSL parameters 22.0°C iy 1.85 mhom
Measured Body T5L parameters [220=0.2)"C 525« 6% 188 mha'm +E"§T
Body TSL temperature during test (210 =0.2) G
SAR result with Body TSL
SAR averaged over 1 em® {1 g) of Body TSL Candiion
SAR measured 250 W inpul power 128mW /g
SAR nommalizad rarmalized to 1W S1.2mW ig

SAR for nominsl Body TSL paramees rarmnalizad to 1W

0.5 mW | g = 170 3 (ke2)

S5AR wan;ngad over 10 cm” {10 g) of Body TSL candilian
SAR measursd 250 rilW gl power 531 mW g
SAR nomalized marmalized bo 1W 236mW g

SAR for nominel Body TSL paramelers narmalized to 1%

13,6 mW [ g = 16.5 % (k=2
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d)
Appendix
Antenna Parameters with Head TSL
Impedanca, transfommed to tead poinl B30k 4+ 3.6 |0
Return Loss -25.4 dB
Antenna Parameters with Body TSL
Impedanca, transfommead o fead poinl 487 +520 |
Fatum Loss - 25.6dB |

General Antenna Parameters and Design

Elecirical Delay (orn direction) | 1.158 ns - |

ARer lang L use wih 100W radiated power, only a slight wamming of the dipole near the feedpeint can be measured.

Tha dipole |8 made of glandard semigid ooadal cable. The centgr conductor of the faading lins is directy connectad ko the
sacond amm of the dipole. The entenna s theralore shor-cireubed lar DC-gignals.

Mg gxcesahve force must be appliad to the dipole asne, bacase ihey mighl bend or the soldered connealions near the
teedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG .
Manufactured on Decarmiier 11, 2008
Certificaba Mo; 02450V 2-822_Janiid Fape 5 al 9
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d

DASYS Validation Report for Head TSL

DateTime: 04.01.20011 14:12:13
Test Laboratory: SPEAG. Zurich, Switrerland
DUT: Dipole 2450 MHz; Type: 2450V 2; Serial: D2450%2 - SN:822

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1

Medinm: HSL 1712 BR

Medm parameters used: f = 2430 MHz; o = 1.75 mho'm:; &, = 38.1; p= 1} l,;-__sn'm'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAIECANST C03.19-2007)

DASYS Configuration:
= Probe: ES3DV3E - SN3205; ConvF(4,53, 4.53, 4.53); Calibrated: 30004, 2000
»  Sensor-Surtsce: 3mm (Mechanical Surface Detection )
# Electronics: DAE4 Sn601; Calibrated: 10006.2010
#  Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA; Serial: 1001
¢ Measurement SW: DASYSZ, V526 Build (401)

«  Postprocessing SW: SEMCAD X, VI14.4.2 Build (2595

Pin=250 m'¥ /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (FxTx7) /Cube 0 Measurement
grid: dx=5mm, dy=5mm, dz=3mm

Feference Value = 1035 Yim; Power Dnft = 0,039 dB

Peak SAR (extrapolated) = 27.7 Wikg

SAR( g} = 13.5 mW/g: SARILD g} = 6.33 mW/g

Maximum value of SAR {measured) = 174 mWig

(1]
[}

-10

=20

26

dE = | 7.4mWig
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d)

Impedance Measurement Plot for Head TSL

CHE %43 LD = dB/REF =38 dp

=241 B

Cartificate Mo: D245002-822_Jan11 Page 7 of &
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d

DASYS Validation Report for Body

DratedTimee: 050120011 12:40:53
Test Laboratory: SPEAG, Zurich, Switzer]land
DUT: Dipole 2450 MHz: Tyvpe: DZ450V2; Serial: D2450V2 - SN:x22

Communication System: CW; Frequency: 2450 MHz: Duty Cycle: 1:1

Medium: MSL 112 BB

Medium parameters used: F= 2450 MHz: o = 1.97 mha'm; &= 52.7: p= | I-gi-_.l'nr1
Phantom section: Flat Section

Measurement Standand: DASYS (IEEETEC/ANST O3 19-2007)

DASYS Configuration:
+  Probe: ES3DVY - SN3205; ConvFi4.31, 4.31, 431 )% Calibrated: 30.04.2010
= Rensor-Surface: dmm (Mechanical Surface Detection]
# Electromcs: DAES Snblh : Calibrated: 10006200
¢ Phantom: Flat Phantom 541 {back); Type: QDONPS0AA; Serial: 10012
e Measurement 5W: DASY 52, V5206 Build (401)

«  Postprocessing 3W: SEMCAD X. V1442 Build (259%5)

Pin=250 mW /d=1mm, dist=3.0mm (ES-Probe)foom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5min, dy=5mm, dz=5min

Reference Valug =957 Vim; Power Drifl = -0,024 dB

Peak SAR (exirapolaied) = 27,1 Wikg

SAR(] g) = 128 mW/g; SAR(LID g) = 5.91 mWig

Maximum value of SAR (messured) = 16,9 mW/ig

daH

-25

0dBE = 16.%mW
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d)

Impedance Measurement Plot for Body TSL

-

S oJan ZELL  afndSn<

12 51 LO& = GBS REF -I8 o8 [ ke 1= [ £ 45,098 g HHz
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Appendix 3-12:

Calibration certificate: Dipole (DSGHzV2) (sn:1070)

- . AT pr—
Calibration Laboratory of x\:,\___‘:’//” . g Schwelzerischer Kalibrierdienst
Schmid & Partner ilﬁﬂf f Service sulsse détalonnage
Engineering AG T |.| o @ 5 C gervirio svizzero di laratura
Zeughausstrasse 43, 8004 Zurich, Switzertand -4,,?'\“1\\,@ (z&npé Y S swiss Calibration Service
LR &

e

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

Accreditation No.: SCS 108

wn [ULGBRET ] e DSGHAVEOTO FaTT

CALIBRATION CERTIFICATE U e I

Otisct [D5GHZV2 - §N: 1070 "~

astraion prosacurets) fﬁﬁﬁﬂl:?ﬁm__m T T T
| Calibration procedure for dipole validation kits between 3-6 GHz |
RPN L g i |
Calbwation date: [February 16,2011~~~ o g

This callbraticn cerificats decuments the fraceability o nalional standzrds, which realize the ghysical units of measurements (31},
The mezsurements and the uncertaintiss with confidance probability are givan on the following pages and are part of the cerlificate.

All calibrations have been conduted in the closed Laborstory facility: emirenment temparature (22 = 3)°C and harmidity = T0%.

Calibration Equipment used (METE criical for calibration)

Primary Standardg 10 # Cal Date (Ceddificate No.) Scheduled Calibration
Power metar EFM-4£24 GBEIT4R0T04 DE-Dc1=10 (Mo 217-0H 266) 0at-11
Power sansor HP 84814 LIF3T28a7a3 QE-001-10 (No, 217-01288) Q-1
Ralerance 20 dB Attermestor SM: 5086 (204) 30-Mar-10 (Na, 217-01158) Mar-11
Type-N mismaloh combination SN 50472 / DEART 20-Mar-10 (Mo, 217-01182) Mar-11
Reference Probe EX30VY SM: 3503 05-Mar-10 (Mo, EX3-3503_Mari0} Mar-11
DAE4 S 801 10-Jun-10 (Mo, DAE4-G01_Jur10) Jun-11
Secondary Standards ID# Chieck Das (in houss) Scheduled Check
Power sensor HP 84814 MY41082317 18-0c4-02 (in house check Oct-09) In howes check: Ost-11
RF paneraior A&S SMT-D6 100005 A-R0g-80 (in housea check Oct-09) In Mouss check: Oct-11
Wetwork Anatyzer HP G753E LIS37380585 S4206 18-00t-01 (in house check Oct-10) In house check: Oct«11
Mame
Caltraiad by: Bnce e
i
Approved by: | Katja Pokavic '~ Technical Manager

lesuad: Fabmeany 16, 2011

This calibration certificate shall not be reproduced except in full without written appreval of the kabaratony.
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Appendix 3-12: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrassa 43, 8004 Zurich, Switzerland

Schwelzerischer Kalibrierdienst
Service sulsse d'élalonnage
Servizio svizzero di taratura
Swiss Callbration Sarvics

Accradited by the Swiss Accraditation Service (SAS) Accreditation Ne.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a} |EC 62209-2, “Evaluation of Human Exposure to Radio Frequency Flelds from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz
to 6 GHz: Human models, Instrurnentation, 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 Builetin 65

Additional Documentation:
¢) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
* Measurement Condifions: Further details are available from the Validation Report at the
end of the certificate. All figures stated in the certificate are valid at the fraquency
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 Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

* 5AR 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.

Certificata Mo: DEGH2V2-1070_Febi11 FPage 2 of 14
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Appendix 3-12: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)
Measurement Conditions
DASY system configuration, as far as not glven on page 1.
DASY Varsion DASYS V326
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantam 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, dz = 2.0 mm
2200 MHz £ 1 MHz
Frequency 5500 MHz = 1 MHz
5800 MHz =1 MHz
Head TSL parameters at 5200 MHz
The following parameters and ealeulations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 36.0 4.66 mho/m
Measured Head TSL parameters {220 £02)°C 5.3x6% 4,50 mhoim £ & 9%
Head TSL temperature during test (F20x02)°C -
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 B.24 mW /g
SAR normalized nomalized to 1W B24mW /g

SAR for nominal Head TSL parameters

normalized to 1W

821 mW /g = 19.8 % (k=2)

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

SAR measured 100 mW input power 234mW /g

SAR normalized normalized to 1W 234 mW /g

SAR for nominal Head TSL parameters normalized to 1W 233 mW /g = 19.5 % (k=2)

Ceriificate No: DSGHZV2-1070_Fab11
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Appendix 3-12: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)
Head TSL parameters at 5500 MHz
The follewing parameters and calculations were applied.
Temperature Permittivity Conductivity
Neminal Head TSL parameters 22.0°C 35.6 4,96 mho/m
Measured Head TSL parameters {(82.0+0.2) "C B2 +6% 4.86 mha'm £ 6 %
Head TSL temperature during test (22.0 £0.2) *C
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 em® {1 g) of Head TSL sandition
SAR measured 100 mW input power 3.92mW /g
SAR nomalized nomalized to AW B2mW/g
SAR for nominal Head TSL parameters nermalized to 1W B9.4 mW / g = 19.9 % (k=2)
SAR averaged over 10 cm® {10 g} of Head TSL cendition
SAR measured 100 mW Input power 2.50mW /g
SAR normalized nomalzed to 1W 250mW /g
SAR for nominal Head TSL parameters normalized to 1W 25.0mW /g = 19.5 % (k=2)
Head TSL parameters at 5800 MHz
The following parameters and caleulations ware applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.3 5,27 mho/m
Measured Head TSL parameters (220 £02)°C 35646 % 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 measurad 100 mW input powar 825mW /g
SAR nomalized nomalized to 1W B2EmMW /g
SAR for nominal Head TSL paramatars nomalized to 1W 82.6 mW / g = 19.9 % (k=2)
SAR averaged over 10 em? {10 g} of Head TSL condition
SAR measured 100 mwW input pawear 232mW /g
SAR normalized normalizad to 1W 282mW /g
SAR for nominal Head TSL parameters normalized to 1W 23.2 mW /g =198.5 % (k=2)

Cerlificate No: DEGH2V2-1070_Febi1 Page 4 of 14
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Appendix 3-12: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)
Body TSL parameters at 5200 MHz
The fellowing parameters and calculations were spplied.
Temperature Permittivity Condustivity
Mominal Body TSL parameters 22.0°C 48.0 5,30 mho'm
Measured Body TSL parameters (22.0£0.2)°C 47T2+6% 5.37 mho/m + 8 %
Body TSL temperature during test (215 +0.2)°C -
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm® (1 g} of Body TSL condition

SAR measursd

100 MW input power

TTImW /g

SAR normalizad

normalized to 1W

TTimWig

SAR for nominal Body TSL parameters

normalizad ta 1W

770 mW/ @ & 19.9 % (k=2)

SAR averaged over 10 cm® {10 g) of Bedy TSL condition
SAR measured 100 mW input power 215mW g
SAR normalized normalized 1o 1W 21.5mwW g

SAR for nominal Body TSL parameters normalized to 1W

21,3 mW / g = 18.5 % (k=2)

Body TSL parameters at 5500 MHz
The following paramatars and calculations wera applied,

Temperature Permittivity Conductivity
Mominal Body TSL parameters 220°C 48.8 .65 mho/m
Measured Body TSL parameters (22.0+0.2)°C 4B.6 = 6 % 5.76 mhofm = & %
Body TSL temperature during test {21.5£02)°C -

SAR result with Body TSL at 5500 MHz

SAR averaged over 1 cm® {1 g} of Body TSL condition
SAR measurad 100 mW input power 834mW /g
SAR normalized normalized to 1W 834mwW /g

SAR for nominal Body TSL paramaters normalized fo 1W BT mW/ g £ 19.9 % (k=2)

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

SAR measurad 100 mW input power 229mW g

SAR normalized normalized to 1W 229mW /g

SAR for nominal Body TSL parameaters normalizad to 1W 22.7 mW /g £ 19.5 % (k=2)
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Appendix 3-12: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)
Body TSL parameters at 5800 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Body T5L parameters 220°C 46,2 6.0 mhaodm
Measured Body TSL parameters (22.0 0.2} °C 45.2+6% 6.16 mho/m = & %
Body TSL temperature during test (220 x0.2)°C - .
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Body TSL condition
SAR measured 100 mW input powear T30mW /g
SAR normalized nomalized to W Ta0mWig
SAR for nominal Body TSL parameters normalized to 1W T2.4mW/ g = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measurad 100 mW input power 200mWig
SAR normalized normalized 1o 1W 20.0mW J g
3AR for nominal Body TSL paramatars normalized to 1W 19.8 mW /g = 19.5 % (k=2)
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Appendix 3-12: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)
Appendix
Antenna Parameters with Head TSL at 5200 MHz
Impedance, transformed to teed point F250-102i0
Retum Loss -19.9d8
Antenna Parameters with Head TSL at 5500 MHz
Impedance, transtormed to feed point 5130-820
Return Loss 21.5d8
Antenna Parameters with Head TSL at 5800 MHz
Impedance, transformed to feed point 54.00 - 560
Return Loss -23.6dB
Antenna Parameters with Body TSL at 5200 MHz
Impedance, transformed to fead point 5430 -9.3[0
Return Lass -20.2 dB
Antenna Parameters with Body TSL at 5500 MHz
Impedancs, transformed to feed point 5180 -86 [0
Return Loss 21.3dB
Antenna Parameters with Body TSL at 5800 MHz
Impedance, transformed to feed paint B3B8 -390
Raturn Loss «25.6 dB

Certilicate Mo: DSGHzV2-1070_Fabi1
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Appendix 3-12: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)
General Antenna Parameters and Design
Electrical Delay (one diraction) 1.202 ns

After long term use with 40 W radiated power, only a slight warming of the dipcle near the feadpoint can be measured.

The dipale is made of standard samirigid coaxial cable, The center conductor of the fmading line is directly connected to
the second arm of the dipale. The antenna is therefers short-circuited for DG-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

September 26, 2008
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Appendix 3-12: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)

DASYS Validation Report for Head TSL

DatefTime: 11.02.2011 15:14:35
Test Laboratory: SPEAG, Zurich, Switzerland

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

gorr]lmL:nicatiun System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz; Duty
yele: 1:

Medium: HSL 5000

Medium parameters used: f = 5200 MHz; ¢ = 4.5 mho/m; &, = 35.3; p = 1000 kga’m:' ,

Medium parameters used: f = 5500 MHz; o = 4.86 mho/m; £, = 36.2; p = 1000 kg/m’ ,

Medium parameters used: f = 5800 MHz; o = 5.17 mho/m; & = 35.6; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (TEEEIEC/ANSI C63,19-2007)

DASY 3 Configuration;

+ Probe: EX3DV4 - SN3503; 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=4mm, 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 (4x4x2mm), dist=2mm (8x8x6)/Cube 0:Measurament
grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 66.300 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 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=4mm, dz=2mm

Reference Value = 63.058 V/m; Power Drift =0.10 dB

Peak SAR (extrapolated) = 35,384 Wikg

SAR(1 g} = 8.25 mW/g; SAR{10 g) = 2.32 mWi/g

Maximum valoe of SAR {measured) = 16.408 mW/g
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Appendix 3-12: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)
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0 dB = 16.560mW/e
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Appendix 3-12: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)

Impedance Measurement Plot for Head TSL
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Appendix 3-12: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)

DASYS5 Validation Report for Body TSL

Diate/Time: 16.02.2011 15:22:08
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: D5GHz; Serial: DSGHzV2 . SN:1070

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

Medium: MSL 5000 MHz

Medium parameters used: = 5200 MHz; o = 5.4 mho/m; g = 47.2; p = 1000 kg}'m" .

Medium parameters used: = 5500 MHz; o = 5.78 mho/m; &, = 46.6; p = 1000 kg/m’ ,

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

Phantom section: Flat Section

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

DASYS5 Configuration:

+ Probe: EX3DV4 - SN3503; ConvF(4.88, 4.88, 4.88), ConvF(4.37, 4.37, 4.37), ConvF{4.57, 4.57,
4,57y Calibrated: 05.03.2010

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

« Electronics: DAE4 Sn601; Calibrated: 10.06.2010

« Phantom: Flat Phantom 5.0 (back); Type: QDOOPS0AA; Serial: 1002
¢ Measurement SW: DASYS2, V52.6.1 Build (408)

+ Posiprocessing SW: SEMCAD X, V14.4.2 Build (2595)

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

Reference Walue = 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, f=5500 MHz/Zoom Scan (4x4x2mm), dist=2mm (8x8x6)/Cube 0:Mcasurement
zrid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 60.794 Vim; Power Drift = 0.0024 dB

Peak SAR (extrapolated) = 35,594 Wikg

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

Maximum value of SAR (measured) = 16.750 mWig

Pin=100mW/d=10mm, {=5800 MHz/Zoom Scan (4x4x2mm), dist=2mm (8x8x6)/Cube 0: Measurement
arid: dx=4mm, dy=d4mm, dz=2mm

Reference Value = 54,748 Vim; Power Drift = -0.0008 dB

Peak SAR (extrapolated) = 33.007 Wikg

SAR(1 g) = 1.3 mW/g; SAR(10 g) = 2 mW/g

Maximum value of SAR (measured) = 14.959 mW/g
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Appendix 3-12: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)
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Appendix 3-12: Calibration certificate: Dipole (DSGHzV2) (sn:1070) (cont’d)

Impedance Measurement Plot for Body TSL

19 Jan 2011 13:0E:11
EHD 511 iU Fs 1: 54.348 ¢ 2715 & AISLZ BF 5 200,800 pOE MHz

fiv g
16
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L 21-21,297 dB
e ! 5,.5E000 oHz
Ty 4|, =2s612qe
= - . I . 5.88888 GHz
-\ .-"j“\_q; "\.\_ ’_,f
Avg f &
16 - ¥
% a
START 5 080.088 288 MHz STOF & D@0, D59 360 MHz
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Appendix 3-13:

Calibration certificate: E-Field Probe (EX3DV4) (sn:3679)

Calibration Laboratory of

Schmid & Partnar
Erginearing AG

Zaughousstrasan 43, 1024 Furdsh, Swikzerlomd

Actreiied by the Swiss Aocrodiation Sandos (48]

Acemditation ko, SCS 108

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

Client

ULCJapEniBTT)

s Sotreciper | schar ol berdiarmsg

[ Servics suisse Telloarage

g Servizo svlzzero dl taraiura
Swixs Calbration Sendon

| cortficatn vo: EX3-36T0_May11

|G_‘A_LIB RATION CERTIFICATE

it

Cofibration peooedusea)

Gl bsdbon dala:

[EX30Va - SM:de7e

QA GAL-01.v7, QA CAL-14.v3, A CAL-Z3.v4, QA CAL-Z5vE

Calibralion procedure for dosimetric E-fleld probes

(May 19,2019 77T

Collbeadion Equipmant usod (METE crigcal for salitvalisn]

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%,

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

Peviat reler D4 100 GRaIuMMTY F-Mar-11 Mo 2171372 dgr-13
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hoprvad by et T

 RED Dimchor 7:— ;5’: Z g;
e o .

Isrusd: Way 19, 2001
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Appendix 3-13: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)

Calibration Laboratory of
Schmid & Parlnar

Engineering AG
Frughmassirases 83, BI04 Zurich, Swilsand

B hwaizeiacher Kalibderdienst
Earvice suizsss d'dtalonnage
Barvizho avizenio di tamtura

%ppﬁp Swiss Calitalion Sardce

Apcrodliod by tha Ewlas Accrditation Service {5AS) Accrodieten Ne,: S0S 108
The Swies Accredfitalicn Bardcs ba ane of e signatories to the EA
Wuitiateral Agreement Tor the rezognition of callbrafion cerfificates

ja
AL
N
[ ]

Glossary:

Tl ttasue smulaling liguid

HORM, Y2 sensitivilty in fras space

CoarvF aenaltivily in TSL F NORMx, v,z

DLP dinde compression point

CF crast feclor {1iduty_sysle) of the RF signal

ABC madulation dependent lincanzation garamelscs

Polarization o g ratation argund probe asis

Polgrieation 3 & rolation arcund an axis that is nthe plane rormal &5 proba oo [at maasuramant carter),

e, 8 =0 narmal to probe axis

Calibration is Performed According to the Following Standards:

a) IEEE 5S¢ 1528-2003, "IEEE Recommantad Praclice for Datarmining the Peak Spailal-Sveraged Specile
Apgonpion Rabe (SAR) in lhe Human Haed from Wireless Communicalions Devices: Messuremeant
Technigues”, Decarnbor 2003

by IEC 822081, *Procedurs o measure the Specific Absorptan Rate (SAR) for hand-held devices used in dose
pragimity fo the eor {frequency range of 300 MHz to 3 GHE)", Fabruary 2005

Methods Applied and Interpretation of Parameters;

+  NWORME v 2 Assesssd for E-field polarization 5 = 0 (f = 900 MHz in TEM-call, { = 1800 MHZ: RE2 waveguide).
MNORMx Y,z are only imermedisie values, 6., the uncartaintas of NORKM:,y,z does nal aflect the B -eld
uncarianty insids THL (e Delow ConeF].

= NORM|ix p2 = NORRx, 2 * frequanay_responss (soe Fraguancy Resgonsa Charl). This linearizalion i
implemented n DA5Y4 softwera versiaors [ster han 4,2, The uncarpinly of the frequency response s Includad
it [he slaled uncertainky of CarmeF,

= DCPxyz OCP are rumencal linoerzation paramabars assessed based on the data of power sweep with G4
eigral (md uncersinky required). DCF does not depend on frequency nor madia.

= PFAR PAR I8 the Paak to Average Rallo thal is mot calibraled bul defermined based an the signal
charactaristics

L .‘h.j‘.l‘? Bxyz G.l',j"..l‘.' ar\e numerical Inearizaton parematers in dB aseessed hasad on tha data ol powar
swaep for spedilic modulation signal. The parameters do nol depend on frequenay nor media,

= VRWR is the walidity range of the: calibration ralated to the sverage Gode woltaga or DAE voliege inmi.

= Convf and Boundary Effec! Paramalars: Aasessed in fad phantom using E-fisld (or Temperature Trensfar
Standard bor 1 < 300 MHEZ) ard ingide waveguide usng snabdical field distibusions based on power
reasuremnenis for £ B0 MMz, The same setups are used Tor esses=smant of the paremeters appled for
boundary comgansation {alpha, deplh) of wivich typical uneenainly values are given, Thess paramabars ane
usmi in DASYY sofvars to Improve: proba aecuracy ciose to the baundary. The sensiivity In TSL comaspands
o MO,y 2 * ComiF whershy the uncerlainty correspands to that given for ConwE A frequency dependent
Canif is used in DASY version 4.4 and higher which alows extending the validity from = 50 MHz 1o £ 100
WHZ

= Spharcal isofropy (A0 dewlanon from isetrapy): in & field of low gradients realized using & flat phartom
expossd by & patch Snienna.

= Sersor Ofsel The sensor offset comesponds to the offsel of virual measwrement canler from e proba Big
{om probe exish. Mo iolerance requirsd.
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Appendix 3-13: 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 3-13: 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

. _ Sensor X Senser ¥ Sansor 2 Unc [k=2)
| Mo {ptiuim) " 0,50 0.54 053 +101 %
| DCF {mV] 848 86D 871

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

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



Testreport No. : 32AE0142-SH-A

Page : 870f9%4
Issued date : October 21,2011
FCCID : AZD215
Appendix 3-13: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EXIACA - BH: 3579 May 0, 50711

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%
| G800 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 3-13: 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

. Riclative . | Senductivity | Deptt Unet
1Mz Farmiblivity (&m]) ConF ¥ | ConeF | ComvFZ | Alpna | gmm) | dk=2I
2450 5.7 1.85 7.4 4 el | 074 LT £ 42,0 %
5200 44,0 40 | 410 4.10 4.10 .52 1.85 £13.1% |
B0 45,9 thAE | 348 S04 4.88 ] 1.85 13,1 %
550 486 565 | 346 185 3,65 0.56 185 | £131%
] 48.5 7T | 346 245 345 .60 145 £13.1 %
el 43.2 G.00 | 384 3.94 4.5 pUE ] 1.85 £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

ol Lhé CodreF uieerlaing al callteallzn reguency and the uncedsiniy for The indicaled Treguescy band

" mt raguonsies bl 3 CH, S ity of Faaue paramebnr (5 aned o} can be relaeed fo £ 10% il gubd compensaten farsiu G assbed 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 3-13: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)

EX3DVA- BN3E7R

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

14+
13:
1.2+
1.1

1.0+

¥ response (narmalized)

0.9

i)

FIS LG

0.7
(TS

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

2600

Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
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Appendix 3-13: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EXADVd= SM:3ETD May 13, 2091
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Appendix 3-13: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EXI0W- SH-35Ta My 19, 2011
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Appendix 3-13: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EXaDW4— SH;3E6TD May 18, 2011
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Appendix 3-13: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
B0 M 38T ety 15, 2091

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

Gther Probe Parameters

Sansoer Arrangement

Triangulkar |
| 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 Diameter 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
Recaommaendac Measuwrament Distance from Suraca | 2 mim
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