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APPENDIX 2: SAR Measurement data

Appendix 2-1:  Evaluation procedure

The SAR evaluation was performed with the following procedure:

Step 1: Measurement of the E-field at a fixed location above the central position of flat phantom was used as a reference
value for assessing the power drop.

Step 2: The SAR distribution at the exposed side of head or body position was measured at a distance of each device
from the inner surface of the shell. The area covered the entire dimension of the antenna of EUT and suitable
horizontal grid spacing of EUT. Based on these data, the area of the maximum absorption was determined by
splines interpolation.

Step 3:  Around this point found in the Step 2 (area scan), a volume of 30mm(X axis)x30mm(Y axis)x30mm(Z axis)
was assessed by measuring 7x7x7 points under 3GHz.
And for any secondary peaks found in the Step2 which are within 2dB of maximum peak and not with this Step3
(Zoom scan) is repeated.
On the basis of this data set, the spatial peak SAR value was evaluated under the following procedure:

(1) The data at the surface were extrapolated, since the center of the dipoles is Imm away from the tip of the
probe and the distance between the surface and the lowest measuring point is 2mm. The extrapolation was
based on a least square algorithm [4]. A polynomial of the fourth order was calculated through the points in
z-axes. This polynomial was then used to evaluate the points between the surface and the probe tip.

(2) The maximum interpolated value was searched with a straightforward algorithm. Around this maximum
the SAR values averaged over the spatial volumes (1g or 10g) were computed by the 3D-Spline
interpolation algorithm. The 3D-Spline is composed of three one-dimensional splines with the “Not a
knot"-condition (in x, y and z-directions) [4], [5]. The volume was integrated with the trapezoidal-algorithm.
One thousand points (10x10x10) were interpolated to calculate the average.

(3) All neighboring volumes were evaluated until no neighboring volume with a higher average value was
found.

Step 4: Re-measurement of the E-field at the same location as in Step 1 for the assessment of the power drift.

Step S: Repeat Step 1-Step 4 with other condition or/and setup of EUT.
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Appendix 2-2:  Measurement data / Platform(5): Digital camera(3)

Step1:  Change the channels

Step 1-1: 2437MHz, Top & touch (separation distance=0mm), 11b(1Mbps)

EUT: WLAN module (Platform: Digital camera(3) (PC1882) ); Type: WM217; Serial: F09
Communication System: IEEE 802.11b(1Mbps, DBPSK/DSSS); Frequency: 2437 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f=2437 MHz; ¢ = 1.92 S/m; . =50.4; p = 1000 kng

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: 2012/02/15
- Phantom: ELI4.0; Type: QDOVAQO01BA,; Serial: 1059; Phantom section: Flat Section
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184

fecl3,de3,top&touch(d0mm),11b(1m,14d),m2437(6)/
Area Scan:105x60,15 (8x5x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (measured) = 0.669 mW/g
Area Scan:105x60,15 (71x41x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (interpolated) = 0.685 mW/g

Zoom Scan:30x30x30,5 (7x7x7)/Cube 0: Measurement grid: dx=5Smm, dy=5mm, dz=5mm;
Reference Value = 17.2 V/m; Power Drift = 0.029 dB, Maximum value of SAR (measured) = 0.810 mW/g
Peak SAR (extrapolated) = 1.33 W/kg

SAR( g) = 0.474 mW/g; SAR(10 g) = 0.154 mW/g
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Remarks:  * Date tested: 2012/04/16; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 154mm; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 24.9 deg.C. /42 %RH,
* liquid temperature: 23.5(start)/23.5(end)/24.1(in check) deg C.; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)
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endix 2-2: Measurement data / Platform(5): Digital camera(3) (cont’d
Step1: Change the channels (cont®

Step 1-2:  2412MHz, Top & touch (separation distance=0mm), 11b(1Mbps)

EUT: WLAN module (Platform: Digital camera(3) (PC1882) ); Type: WM217; Serial: F09
Communication System: IEEE 802.11b(1Mbps, DBPSK/DSSS); Frequency: 2412 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f=2412 MHz; ¢ = 1.9 S/m; . = 50.5; p = 1000 kgm3

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: 2012/02/15
- 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

fecl1,dc3,top&touch(dOmm),11b(1m,14d),m2412(1)/
Area Scan:105x60,15 (8x5x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (measured) = 0.547 mW/g
Area Scan:105x60,15 (71x41x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (interpolated) = 0.551 mW/g

Zoom Scan:30x30x30,5 (7x7x7)/Cube 0: Measurement grid: dx=5Smm, dy=Smm, dz=5mm;
Reference Value = 15.7 V/m; Power Drift = -0.170 dB, Maximum value of SAR (measured) = 0.590 mW/g
Peak SAR (extrapolated) = 0.992 W/kg

SAR(1 g) = 0.354 mW/g; SAR(10 g) = 0.115 mW/g
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Remarks:  * Date tested: 2012/04/16; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 154mm; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 24.9 deg.C. /42 %RH,
* liquid temperature: 23.5(start)/23.5(end)/24.1(in check) deg C.; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)
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endix 2-2: Measurement data / Platform(5): Digital camera(3) (cont’d
Step1: Change the channels (cont®

Step 1-3:  2462MHz, Top & touch (separation distance=0mm), 11b(1Mbps)
=>Worst SAR(1g) of platform (5)

EUT: WLAN module (Platform: Digital camera(3) (PC1882) ); Type: WM217; Serial: F09
Communication System: IEEE 802.11b(1Mbps, DBPSK/DSSS); Frequency: 2462 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f=2462 MHz; ¢ = 1.96 S/m; . =50.3; p = 1000 kgm3

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: 2012/02/15
- 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

fee12,dc3,top&touch(d0mm),11b(1m,14d),m2462(11)/

Area Scan:105x60,15 (8x5x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (measured) = 0.827 mW/g
Area Scan:105x60,15 (71x41x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (interpolated) = 0.845 mW/g
7. Scan:160,5 (1x1x33): Measurement grid: dx=20mm, dy=20mm, dz=5mm; Maximum value of SAR (measured) = 1.04 mW/g

Zoom Scan:30x30x30,5 (7x7x7)/Cube 0: Measurement grid: dx=5Smm, dy=5mm, dz=5mm;

Reference Value = 18.7 V/m; Power Drift = 0.144 dB, Maximum value of SAR (measured) = 1.05 mW/g
Peak SAR (extrapolated) = 1.68 W/kg

SAR( g)=0.601 mW/g; SAR(10 g) = 0.194 mW/g
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Remarks:  * Date tested: 2012/04/16; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 154mm; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 24.9 deg.C. /42 %RH,
* liquid temperature: 23.5(start)/23.5(end)/24.1(in check) deg C.; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)
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Appendix 2-4: Measurement data / Platform(5): Digital camera(1) (cont’d)
Step 2:  Change the positions

Step 2-1: Rear (LCD) & touch (separation distance=0mm), 2462MHz, 11b(1Mbps)

EUT: WLAN module (Platform: Digital camera(3) (PC1882) ); Type: WM217; Serial: F09
Communication System: IEEE 802.11b(1Mbps, DBPSK/DSSS); Frequency: 2462 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f=2462 MHz; ¢ = 1.96 S/m; . =50.3; p = 1000 kgm3

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: 2012/02/15
- 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

fec14,dc3,reaar &touch(dOmm),11b(1m,14d),m2462(11)/
Area Scan:105x90,15 (8x7x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (measured) = 0.055 mW/g
Area Scan:105x90,15 (71x61x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (interpolated) = 0.077 mW/g

Zoom Scan:30x30x30,5 (7x7x7)/Cube 0: Measurement grid: dx=5Smm, dy=5mm, dz=5mm;
Reference Value = 5.38 V/m; Power Drift = -0.20 dB, Maximum value of SAR (measured) = 0.066 mW/g
Peak SAR (extrapolated) = 0.105 W/kg

SAR(1 g) = 0.040 mW/g; SAR(10 g) = 0.018 mW/g
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Remarks:  * Date tested: 2012/04/16; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 154mm; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 24.9 deg.C. /42 %RH,
* liquid temperature: 23.6(start)/23.6(end)/24.1(in check) deg C.; * White cubic: zoom scan area, Red cubic: big=SAR(10g y/small=SAR(1g)

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. : 31GE0240-SH-06-A

Page : 18 0f 45
Issued date : April 25,2012
FCCID : AZD217

Appendix 2-4: Measurement data / Platform(5): Digital camera(1) (cont’d)

Step 2: Change the positions (cont’
Step 2-2: _Front (Lens) & touch (separation distance=0mm), 2462MHz., 11b(1Mbps)

EUT: WLAN module (Platform: Digital camera(3) (PC1882) ); Type: WM217; Serial: F09
Communication System: IEEE 802.11b(1Mbps, DBPSK/DSSS); Frequency: 2462 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f = 2462 MHz; ¢ = 1.96 S/m; &, = 50.3; 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: 2012/02/15
- 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

fecl5,dc3 front&touch(d0mm),11b(1m,14d),m2462(11)/
Area Scan:105x105,15 2 (8x8x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (measured) = 0.044 mW/g
Area Scan:105x105,15 2 (71x71x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (interpolated) = 0.065 mW/g

Zoom Scan:30x30x30,5 (7x7x7)/Cube 0: Measurement grid: dx=5Smm, dy=5mm, dz=5mm;

Reference Value = 2.52 V/m; Power Drift = 0.20 dB, Maximum value of SAR (interpolated) = 0.065 mW/g
Peak SAR (extrapolated) = 0.058 W/kg

SAR( g) = 0.029 mW/g; SAR(10 g) =0.014 mW/g
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Remarks:  * Date tested: 2012/04/16; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 154mm; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 24.9 deg.C. /42 %RH,
* liquid temperature: 23.6(start)/23.6(end)/24.1(in check) deg C.; * White cubic: zoom scan area, Red cubic: big=SAR(10g y/small=SAR(1g)
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Appendix 2-4: Measurement data / Platform(5): Digital camera(1) (cont’d)

Step3:  Change the operation mode

Step 3-1:  11n(40HT)(MCSO0), Top & touch (separation distance=0mm), 2452MHz

EUT: WLAN module (Platform: Digital camera(3) (PC1882) ); Type: WM217; Serial: F09

Communication System: IEEE 802.11n(40HT) (MCS0, BPSK/OFDM); Frequency: 2452 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f=2452 MHz; ¢ = 1.95 S/m; . =50.4; p = 1000 kgm3

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: 2012/02/15
- 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

feeS,de3,top&touch(d0mm),11n40ht(mes0,12d),m2452(9)/
Area Scan:105x60,15 (8x5x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (measured) = 0.466 mW/g
Area Scan:105x60,15 (71x41x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (interpolated) = 0.487 mW/g

Zoom Scan:30x30x30,5 (7x7x7)/Cube 0: Measurement grid: dx=5Smm, dy=Smm, dz=5mm;
Reference Value = 14.4 V/m; Power Drift = -0.062 dB, Maximum value of SAR (measured) = 0.569 mW/g
Peak SAR (extrapolated) = 0.942 W/kg

SAR( g) = 0.339 mW/g; SAR(10 g) = 0.112 mW/g
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Remarks:  * Date tested: 2012/04/16; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 154mm; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 24.9 deg.C. /42 %RH,
* liquid temperature: 23.5(start)/23.5(end)/24.1(in check) deg C.; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)
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APPENDIX 3:Test instruments
Appendix 3-1: Equipment used
Control No. Instrument. Manufacturer Model No Serial No Test Item |[Calibration Date *
Interval(month)
COTS-KSAR-0 |DASY4 Schmid&Partner DASY4 W4T BBD |- SAR -
1 Engineering AG
COTS-KSEP-0 |Diglectric measurement |Agilent 85070 1 SAR -
1
KSAR-01 SAR measursment Schmid&Partner DASY4 1088 SAR Pre Check
system Engineering AG
SSRET-M1 SAR robot Schmid&Partner RXG0B L FO4/5ZT1A1/A |SAR 2012/02/06 * 12
Engineering AG N
J0
KDAE-01 Data Acquisition Schmid&Partner DAE4 G286 SAR 2012/02/15 * 12
Electronics Engineering AG
KPB-01 Dosimetric E-Field Schmid&Partner EX3DV4 3679 SAR 20110519 * 12
Probe Engineering AG
KSDA-01 Dipole Antenna Schmid&Partner D2450v2 822 [EAR 201270110 = 12
Engineering AG
KPFL-01 Flat Phantom Schmid&Partner Owval flat phantom | 1059 SAR 2011/10/26 *= 12
Engineering AG ELI 40
SSNA-O1 Metwork Analyzer Agilent B8753ES Us3n iz SAR 20011/12/15 =12
KEPP-01 Diglectric probe Agilent B50T0E/BT10-2036| 2540 [5AR 2012/02/20 * 12
K5G-08 Signal Generator Rohde & Schwarz SMTOG 100763 SAR 2011/06/07 * 12
KPA-12 RF Power Amplifier MILMEGA AS2560-50 1018582 [EAR Pre Cheek
KCPL-07 Directional Coupler Pulsar Microwave Corp. |CCS30-B26 0621 SAR Pre Check
KPM-06 Power Meter Rohde & Schwarz MNRVD 101599 SAR(P) 201170913 * 12
KIU-08 Power sensor Rohde & Schwarz NRV-Z4 100372 SAR(P) 2011/09/13 * 12
KIU-08 Power sensor Rohde & Schwarz MRV-Z4 100371 SAR(dipl) 20110913 * 12
KEPM-05 Power meter Agilent E4417A GB41290718 SAR(dipl) 2012/03/22 * 12
KPSS-01 Power sensor Agilent EQ327A U540440544 SAR(dipl) 2012703722 =12
KAT10-P1 Attenuator Weinschel 24-10-34 BY5927 SAR 2012/02/15 * 12
KAT10-C51  |Attenuator HUBER+SUHMER 6810.17.A THEEOE-1 SAR 201250110 * 12
EATI10-C52 |Attenuator HUBER+SUHNER 6810174 T6B898-2 [SAR 2012/01/10 * 12
KRU-01 Ruler(300mm) Shinwa 13134 - SAR 2012/03/08 * 12
KRU-02 Ruler(150mm,L) Shinwa 12103 - SAR 2012703708 * 12
KRU-05 Ruler(100x50mm,L) Shinwa 12101 - SAR 2011/05/26 * 12
KOS-13 Digtal thermometer HANMNA Checktemp-2 KOS5-13 SAR 2012/01/06 *= 12
KOS-14 Thermo—Hygrometer SATO KEIRYOKI SK-L200THII @ / 015246/08169 |SAR 2012/01/06 * 12
data logger SK-LTHIo -2
s505-1 Humidity Indicator A&D AD-5681 4063424 SAR 2012/02/06 * 12
KPM-08 Power meter Anritsu ML2495A GKO00003356 Ant.pwr 2011/09/12 * 12
KPS5-04 Power sensor Anritsu MAZ411EB 012088 Anit. pwr 2011709712 *= 12
KAT10-353 Attenuator Agilent 8490D 00D 50924 Ant.pwr 2012/02/15 * 12
55A-04 Spectrum Analyzer Advantest R3272 101100994 SAR(meni) |2011/12/28 * 12
SWTR-03 DIl water MonotaRo 34557433 - SAR Pre Check
KSLM245-01 |Tissue simulation ligud Schmid&Partner SL AAM 245 - SAR (Daily check)
(2450MHz body) Engineering AG Target value 5%
No.7 SAR shielded room TDK - - SAR (Daily check)
Shielded room  |(276m(W)x3.76m(D)»x2.4m(H)) Ambient noise:
<12mwikg

The expiration date of calibration is the end of the expired month.
As for some calibrations performed after the tested dates, those test equipment have been controlled by means of an unbroken chains of

calibrations.

All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national or international standards.

[Test Item] SAR: Specific Absorption Rate, Ant.pwr: Antenna terminal conducted power

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
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Appendix 3-2: Dosimetry assessment setup

These measurements were performed with the automated near-field scanning system DASY4 from Schmid & Partner Engineering
AG (SPEAQ). The system is based on a high precision robot (working range greater than 0.9 m), which positions the probes with a
positional repeatability of better than + 0.02 mm. Special E- and H-field probes have been developed for measurements close to
material discontinuity, the sensors of which are directly loaded with a Schottky diode and connected via highly resistive lines to the
data acquisition unit. The SAR measurements were conducted with the dosimetry probes EX3DV4 (manufactured by SPEAG),
designed in the classical triangular configuration and optimized for dosimetric evaluation. The probe has been calibrated according to
the procedure described in [2] with accuracy of better than £10%. The spherical isotropy was evaluated with the procedure described
in [3] and found to be better than +0.25 dB.

Appendix 3-3:  Configuration and peripherals
Rameta Control Box P :
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The DASY4 system for performing compliance tests consist of the following items:
1 A standard high precision 6-axis robot (Stdubli RX family) with controller and software.
|An arm extension for accommodating the data acquisition electronics (DAE).
IA dosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for usage in tissue simulating liquid. The probe is
lequipped with an optical surface detector system.
IA data acquisition electronic (DAE), which performs the signal amplification, signal multiplexing, AD-conversion, offset
3 imeasurements, mechanical surface detection, collision detection, etc. The unit is battery powered with standard or rechargeable
batteries. The signal is optically transmitted to the EOC.
The Electro-optical converter (EOC) performs the conversion between optical and electrical of the signals for the digital
4 lcommunication to the DAE and for the analog signal from the optical surface detection.
[The EOC is connected to the measurement server.
The function of the measurement server is to perform the time critical tasks such as signal filtering, control of the robot operation and|
fast movement interrupts.
IA probe alignment unit which improves the (absolute) accuracy of the probe positioning.
IA computer operating Windows XP.
IDASY4 software.
9 [Remote control with teaches pendant and additional circuitry for robot safety such as warning lamps, etc.
10 [The phantom.
11 [The device holder for EUT. (low-loss dielectric palette) (*. when it was used.)
12 [Tissue simulating liquid mixed according to the given recipes.
13 |Validation dipole kits allowing to validate the proper functioning of the system.

2

XA W
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Appendix 3-4: System components

1) EX3DV4 Probe Specification

Construction:

e Symmetrical design with triangular core.

e Built-in shielding against static charges.

o PEEK enclosure material (resistant to organic solvents, e.g., DGBE).
Calibration (S/N 3679):

Basic broad band calibration in air.

Conversion Factors(Head and Body): 2450, 5200, 5300, 5500, 5600, 5800MHz
Frequency:

10 MHz to > 6GHz, Linearity: £0.2 dB (30MHz to 6GHz)

Directivity:

10.3 dB in HSL (rotation around probe axis)

0.5 dB in tissue material (rotation normal to probe axis)

Dynamic Range:

10uW/g to> 100 mW/g; Linearity: 0.2 dB (noise: typically < 1uW/g)
Dimensions:

Overall length: 330mm (Tip: 20mm)

Tip diameter: 2.5mm (Body: 12mm)

Typical distance from probe tip to dipole centers: Imm

EX3DV4 E-field Probe

Application:
High precision dosimetric measurement in any exposure scenario (e.g,, very strong gradient fields).Only probe
which enables compliance testing for frequencies up to 6GHz with precision of better 30%.

2) Phantom (Flat type)

Construction:

A cover prevents evaporation of the liquid. Reference markings on the phantom
allow the complete setup of all predefined phantom position and measurement grids
by manually teaching three points with the robot.

Shell Thickness:

Bottom plate: 2 £0.2mm

Dimensions:
Bottom elliptical: 600x400mm, Depth: 190mm

Filling Volume:

N ELI 4 flat phantom
Approx. 30 liters

=

Device holder
3) Device Holder
For this measurement, the urethane foam was used as device holder.
In combination with the Twin SAM Phantom V4.0/V4.0c or ELI4, the Mounting Device enables
the rotation of the mounted transmitter device in spherical coordinates. Transmitter devices can be
easily and accurately positioned.
The low-loss dielectric urethane foam was used for the mounting section of device holder.
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Appendix 3-5: Test system specification
| RX60L Robot

eNumber of Axes : 6 ePayload 1.6kg

eReach : 800mm eRepeatability : 20.025mm

eControl Unit CS7™™ eProgramming Language : V+

eManufacture Staubli Unimation Corp. Robot Model: RX60

DASY4 Measurement server

eFeatures 166MHz low power Pentium MMX.
32MB chipdisk and 64MB RAM Serial link to DAE (with watchdog supervision) 16 Bit A/D converter for
surface detection system. Two serial links to robot (one for real-time communication which is supervised
by watchdog) Ethernet link to PC (with watchdog supervision).
Emergency stop relay for robot safety chain. Two expansion slots for future applications.

eManufacture Schmid & Partner Engineering AG

Data Acquisition Electronic (DAE

eFcatures

eMeasurement Range

: Signal amplifier, multiplexer, A/D converter and control logic.
Serial optical link for communication with DASY4 embedded system (fully remote controlled).
2 step probe touch detector for mechanical surface detection and emergency robot stop (not in -R
version)
1uV to>200mV (16bit resolution and two range settings: 4mV, 400mV)

elnput Offset voltage <1pV (with auto zero)
elnput Resistance 200MQ eBattery Power > 10hr of operation (with two 9V battery)
eDimension 60x60x68mm eManufacture Schmid & Partner Engineering AG

| Software
eltem Dosimetric Assessment System DASY4
eSoftware version No. DASY4, V4.7 B80 eManufacture / Origin Schmid & Partner Engineering AG

| E-Field Probe
eModel EX3DV4 (sn: 3679) oConstruction Symmetrical design with triangular core
eFrequency 10MHz to 6GHz eLinearity 10.2dB (30MHz to 3GHz)
eManufacture Schmid & Partner Engineering AG

Phantom

oType ELI 4.0 oval flat phantom oShell Material :  Fiberglass
oShell Thickness Bottom plate: 2 £0.2mm eDimensions Bottom elliptical: 600x400mm, Depth: 190mm
eManufacture Schmid & Partner Engineering AG

Appendix 3-6:

Simulated tissue composition

Liquid type [ 1 /Head, HSL 2450 X / Body, MSL 2450
M/N / Control No. SL AAH 245/ KSLH245-01 SL AAM 245 / KSLM245-01
Ingredient Mixture (%) Mixture (%)
Water 52-75% 52-75%
CsH1803 (DGBE) 25-48% 25-48%
(Diethylene glycol monobutyl ether)
NaCl <1.0% <1.0%
Manufacture Schmid&Partner Engineering AG Schmid&Partner Engineering AG
UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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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
Ambient Liq.T.[degC] | Liquid Target value Deviation | . . | Deviation | . .
Date [lf{':;]z‘] Temp | Humitty [ o o7 Depth Parameters LS. | #2:Cal | Measured | for#1 L[':/f)']“ for#2 L[':/f)']“
[degC] | [%RH] [mm] (W) (2) (Std)[ %] (Cal)%]
Aprd 16, Relative permittivity: er[]| 52.7 | 50.6 | 50.44 43 [ 0.3 | +6
o |20 3 Al 2412801 4 P eivito[Sim] | 195 | 2.01 | 1.937 0.7 | %5 3.6 | +6

*1. The target value is a parameter defined in OET65, Supplement C.
*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_Jan12, the data sheet was filed in this report.).

*. Decision on Simulated Tissues of 2450MHz
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 2000MHz, 2450 and 3000MHz. As an intermediate solution, dielectric parameters for the frequencies between 2000 to
2450 MHz and 2450-3000MHz were obtained using linear interpolation. Therefore the dielectric parameters of Wi-Fi frequency of 2.4GHz
band which were SAR tested were decided as following.

Standard Interpolated
Head Tissue Body Tissue Head Tissue Body Tissue
f(MHz) er o [S/m] er o [S/m] f(MHz) er o [S/m] er o [S/m]
(1800-)2000 40.0 140 53.3 1.52 2412 39.26 1.771 52.75 1.914
2450 39.2 1.80 52.7 1.95 2437 39.21 1.793 52.72 1.938
3000 38.5 2.40 52.0 2.73 2452 39.20 1.802 52.70 1.953
2462 39.18 1.819 52.68 1.967

Appendix 3-8: System check 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 system check results are in the table below.

System check results
. Ambient Liquid Temp. [deg.C.| | Liquid | Permittivity |Conductivity| Power Syptnichicy ktamzck & mess e
Date [lf{':;lz‘] 1;‘;;‘1 — T Depth | measured | measured | drift | —SARIZIWhe] @250mW) | o | Limit
ldeoCJ | [%RH] Check | Before| After | [mm] erl] o [S/m]] [dB] | Targetvalue Measured [%] [%]
Aggll;(” 2450 | Body | 249 | 41 | 241 (240|239 154 | 504 194 | 0088 | 132(%) 121 83 | 10

Note:  Refer to Appendix 3-9 System Check measurement data for the above result representation in plot data.

*3. 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_Jan12, the data sheet was filed in this report.).
*. We performed the system check 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.: 52.1W/kg (-0.6%, vs. standard=52.4W/kg). so we
can only use Body liquid validation data for our system check procedure

Liquid depth:
154mm
(April 16,2012)

Test setup for the system performance check

UL Japan, Inc.
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Appendix 3-9:

System check measurement data

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: f=2450 MHz; ¢ = 1.94 S/m; &, = 50.4; p = 1000 kng

DASY4 Configuration: - Probe: EX3DV4 - SN3679; ConvF(7.34, 7.34, 7.34); Calibrated: 2011/05/19
- Electronics: DAE4 Sn626; Calibrated: 2012/02/15

- Sensor-Surface: 2mm (Mechanical Surface Detection)
- 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:60x60,15 (5x5x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (measured) = 17.6 mW/g
Area Scan:60x60,15 (41x41x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (interpolated) = 18.3 mW/g
Z Scan:160,5 (1x1x33): Measurement grid: dx=20mm, dy=20mm, dz=5mm; Maximum value of SAR (measured) = 18.3 mW/g

Zoom Scan:30x30x30,5 (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5Smm;
Reference Value =96.2 V/m; Power Drift =0.088 dB, Maximum value of SAR (measured) = 18.4 mW/g
Peak SAR (extrapolated) = 24.4 W/kg (-9.8%, vs. speag-cal.=27.1W/kg)

SAR( g)

T
18.

0.00

=12.1 mW/g (-8.3%, vs. speag-cal.=13.2mW/g); SAR(10 g) =5.73 mW/g

0

Remarks:

* Date tested: 2012/04/16; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 154mm; Position: distance of dipole to phantom: 8mm (10mm to liquid); ambient: 24.9 deg C./42 %RH,
* liquid temperature: 24.0(start)/23.9(end)/24.1(in check) deg.C.; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)

Appendix 3-10: System check uncertainty

. A Under 3GHz (04
Uncertainty of system validation (04 Tz SAR 10g SAR
Combined measurement uncertainty of the measurement system (k=1) +9.5% +9.2%
Expanded uncertainty (k=2) +19.0% +18.4%
Error Description (Under 3GH o) | Uncertainty | Brobabily | - py;e,, N e dog | VveE

A | Measurement System (std. uncertainty) (std. uncertainty)

1 | Probe Calibration Error(2.45GHz+100MHz) +6.0 % Normal 1 1 1 +6.0 % +6.0 % o0

2 | Axial isotropy +4.7% Rectangular \3 0.7 0.7 +1.9% +19% )

3 | Hemispherical isotropy (*flat phantom, <5°) +9.6 % Rectangular \3 0.7 0.7 +3.9% +39% 0

4 | Boundary effects +14% Rectangular \3 1 1 +0.8 % +0.8 % o0

5 | Probe linearity +4.7% Rectangular \3 1 1 +2.7% 27 % o0

6 | System detection limit +1.0% Rectangular \3 1 1 +0.6 % +0.6 % o0

7 | Response Time Error (<5ms/100ms wait) +0.0 % Rectangular \3 1 1 +0.0 % +0.0 % o0

8 | Integration Time Error(100% duty cycle) +0.0 % Rectangular \3 1 1 +0.0 % +0.0 % 0

9 | Systemreadout electronics (DAE) +0.3 % Normal 1 1 1 +0.3% +0.3 % o0
10 | RF ambient conditions-noise (<0.12mW/g) +3.0% Rectangular \3 1 1 +1.7% +1.7% o)
11 | RF ambient conditions-reflections (<0.12mW/g) +3.0 % Rectangular \3 1 1 +1.7% +1.7% 0
12 | Probe positioner mechanical tolerance +1.1% Rectangular \3 1 1 +0.6 % +0.6 % 0
13 | Probe positioning with respect to phantom shell +2.9% Rectangular \3 1 1 +1.7% +1.7% o0
14 | Max.SAR evaluation +1.0% Rectangular \3 1 1 +0.6 % +0.6 % o0
B | Dipole
15 | Dipole to liquid distance(10mmt0.2mm,<2deg.) +2.0 % Rectangular \3 1 1 +1.2% +12% 0
16 | Drift of output power (measured, <0.2dB) +2.5% Rectangular \3 1 1 +1.4% +14 % 0
C | Phantom and Setup
17 | Phantom uncertainty +2.0% Rectangular \3 1 1 +1.2% +12% o0
18 | Liquid conductivity (farget) (<5%) +50% | Rectangular | 3 0.64 | 043 +1.8% 2% w
19 | Liquid conductivity (meas.) +29% Normal 1 0.64 0.43 +1.9% +12% 3
20 | Liquid permittivity (targef) (<5%) 350% | Reclangular | 3 06 | 049 7% 4% w
21| Liquid permittivity (meas.) 2.9% Normal 1 06 | 049 1.7 % 14 % 3

Combined Standard Uncertainty +9.5% +9.2 % 7711
Expanded Uncertainty (k=2) +19.0 % +184 %

*. This measurement uncertainty budget is suggested by IEEE 1528 and determined by Schmid & Partner Engineering AG.[6]
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822(Jan12))

. . ROLLITS
Calibration Laboratory of 5@3 Schweizerischer Kallbrierdienst
Sﬂhml_d & Eaﬁner w Service suisse d'atalonnage
Englneahng AG S F Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurlch, Switzerland if"d”ﬁh“\? Swiss Calibration Service
Ftlap gl
Accredited by the Swiss Accrediation Sorice (SAS) Accreditation No.: SCS 108

The Swiss Acereditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

ot [DERBPSREED ] | Bartinedic Nk DARDUNZ B2 Jan 2 |
CALIBRATIONCERTIFICATE ~ ~—~ ~— ]
Otject (DE480VE - N 828 T R T T

Calibration progeduns(s) _Q_A [:_}.A_L_-flﬁjﬁ_ %

Gallbration debe: [January 10, 2612° "% T

Thiz calibration certificate documants the traceability to nations| standards, which realize the physical units of measurements (S1).
The measuremants and the uncanainties with conlidence probability are given an the ioflowing pages and are part of the cardificate.

Al calibrations have bean condusted in the closed laberatory facility: anvironment temperature (22 + 3)°C and hurmiditg < 70%.

Callbration Equipment used {M&TE critical for calibration)

Primary Standards O # Cal Date [Coertilicate Mo Scheduled Calibration

Fower mibar EPM-4424 GBR3T4E0TO4 05-Cat=11 {Mo. 217-01451) Del-12

FPower sensor HP B4E1A US3T202783 05-Cat-11 (Mo, 217-01451) Oot12

Aeference 20 db Atenuatar SN 5086 (20g) 29-Mar-11 (Mo, 217-01368) Apra2

Type-M mismatch combination 3M; 5047.2 / 0B3ZT 28-har-11 (Mo. 217-01371) Ape-12

Referance Frobe ES300V3A SM: 3208 A0-Dec-11 (Mo, ES3-3205_Deci1) Dec-12

DAES SM: B0 Q4-Jul-11 (Ma. DAE4-601_Jul11) Jul-12

Secondary Standards Ik # Chesx Date [in houss) Scheduled Chack

Power sensor HP B4B14A MYa108237 18-Cut-02 {in housa check Oct-11) Im hepaese chick: Oct-13

AF generator RES SMT-06 100005 Dd-Aupg-92 {in house chack Oct=11) In howse check: Oct-13

Metwork Analyzer HP 87538 US3TI00688 54206 18-0ct-01 {n house check Oe-11) Inn howse check: Cob-12
MName

Calibrated by: Jeton Kestrat Laboraiory Technician -

Approved by: Hatja Fokovic - Technical Managar: .

Issued: January 10, 2012

This callbration ceriticate shall not be reproduced axcapt in full without wiitien approval of he laboratony.

Cerificate No: D2450Y2-822_Jlani2 Page 1 of 8
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d)

H . ~1'|"I“.r1.-’
Calibration Laboratory of SR, Schweizerlecher Kalibriordienst
Sl’.‘-Ehml_d & E?EI I't:EGI‘ %i Service suisse d'éalonnage
ngineernn T = Servizio svizzero di
Ztuyhﬂmrasse dga, 8004 Zurlch, Switzerland ‘-‘ﬁ F o Gt oy
b ""‘Cnmﬁ"‘h Swiss Calibration Service
Accreditad by the Swiss Accreditation Senice (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 liguid

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

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2008, "IEEE Recommended Practice for Determining the Peak Spatial-

b)

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Federal Communications Commission Office of 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 85

Additional Documentation:

d)

DASY4/5 Systerm 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 oriented
parallel to the body axis.

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
measuremeant at the SMA connector to the feed point. The Rsturn Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

Certificate Mo: D2450V2-822_Jan12 Paga 2 af 8
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d)
Measurement Conditions
DASY system eonfiguration, as far as not given on page 1.
DASY Version DASYS V52.6.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = Emm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following paramsters and calculalions were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220G 39.2 1.80 mha/m
Measured Head TSL parameters {(22.0+02)°C G2 =6% 1.85 mho/m £ 6 %
Head TSL temperature change during test <0.5"C — mam
SAR result with Head TSL
SAR averaged over 1 em® {1 g) of Head TSL Condition
SAR measursd 250 mWW input power 13.2mW /g

SAR for nominal Head TSL parameters

nermalized to TW

52.1 mW /g 2 17.0 % (k=2)

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

SAR measured

250 mW input power

B12mW /g

SAR for nominal Head TSL parameters

normalized to 1TW

24.3 mW /g = 16.5 % (k=2)

Body TSL parameters
The iollowing parameters and calculations weare applied.
Temparature Permittivity Conductivity
Mominal Body TSL parameters 22.0°C 52.7 1.85 mho/m
Measured Bady TSL parameters (22.0=02)C BOBE+6% 2.01 mha'm = & %
Body TSL temperature change during test =0.6°C -
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition

8AR measured

250 mW input power

BE2mW /g

SAR for nominal Body TSL paramatars

normzlizad to AW

51.6 mW /g =17.0 % (k=2)

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

SAR measurad

250 mW input power

10 mW /g

SAR for nominal Body TSL parameters

nermalized to 1W

24.1 mW/ g = 16.5 % (k=2)

Cerifizats No: D245082-822_Jan12
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d)
Appendix
Antenna Parameters with Head TSL
Impedance, transtormed to feed point Sa90+41j0
Return Loss -253dB
Antenna Parameters with Body TSL
Impadanca, fransformed to feed point BliR+53j0
Return Loss - 254 dB
General Antenna Parameters and Design
| Elactrical Delay (one dirsction) 1.169 ns

Aftar long term use with 100W radiated power, only a slight warming of the dipols near the feedpoint can be measured,

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding lins is directiy connectad to the
sacond arm of the dipole. The antenna is therefore short-clreuited for DC-signals. On some of the dipoles, small end caps

arz addad to the dipele arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The averall dipols length is still

according to the Standard.

Mo excassive force must be applied to the dipole arms, becauss they might bend or the soldered conneclions naar the

feedpoint may ba damaged.

Additional EUT Data

Manufactured by

BPEAG

Manutactured on

Dacember 11, 2008

Ceriificate No: D2450V2-822_Jan12 Page 4 of 8
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d)

DASYS5 Validation Report for Head TSL

Date: 10.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - §N: §22

Communication System: CW,; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; & = 1.85 mho/m; &, = 39.2; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY32 Configuration:
» Probe: ES3DV3 - 5N3205; ConvFi4.45, 4.45, 4.45); Calibrated: 30.12.2011
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 04.07.2011
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

« DASYS2 52.8.0(692); SEMCAD X 14.6.4{4989)

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

Reference Value = 99.405 Vim; Power Drift = (.04 dB

Peak SAR (extrapolated) = 27.1020

SAR(L g) = 13.2 mW/g; SAR(10 g} = 6.12 mW/g

Maximum value of SAR (measured) = 16,876 mW/g

dE

-19.30

.

v
0 dB = 16.380mW/g = 24 55 dB mW/g

~xann

Carfificate No: D2450V2-822_Jani2 Page 5of 8

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. : 31GE0240-SH-06-A
Page ¢ 310f45
Issued date : April 25,2012
FCCID : AZD217
Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d)
Impedance Measurement Plot for Head TSL
18 Jan 2842 14:28:23
EHD 511 i U F§ 22 53,896 4.1191 TET7.58 pH 7 45H.R00 GRE MHz
*
Die
fiv g
e
Hid
CHZ 5141 LOB S5 dBSREF =28 dB S-23.266 dBE_ 2 456,808 888 HHz
—— CHZ Mark&rs
e .
s _\--‘-\-\____\_ QR — 3i=11.363 dB
- e ;@ 266008 BHz
e, -
" - B
. Z 7 I’
‘\\ Y s |
g 3
s V& |
&/ |
|
Hld 1
START 2 '_f"|||_|:1v|.1 BB FH=z «-..|:|'- Z 8RR.60a Tl HHzZ
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d)

DASY5 Validation Report for Body TSL

Date; 06.01,2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 8§22

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: { = 2450 MHz; o = 2.01 mho/m; &, = 50.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/AEC/ANST C63.19-2007)

DASY 52 Configuration:
+«  Probe: ES3DV3 - SN3205; ConvFi(4.26, 4.26, 4.26); Calibrated: 30.12.2011
« Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 04.07.2011
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0OAA; Serial: 1002
o DASYS2 52.8.00692), SEMCAD X [4.6.4(4989)

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

Reference Value = 96185 Vim; Power Drift = -0.0031 dB

Peak SAR (extrapolated) = 27.0610

SAR(1 g) = 13.2 mW/g: SAR(10 g) = 6.1 mW/g

Maximum value of SAR (measured) = 17.340 mW/g

500
1000
15.00
-20.00
2500
0 dB = 17.340mW/g = 24.78 dB mW/g
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d)
Impedance Measurement Plot for Body TSL
E Jan 2812 13:50:44
EHD 511 i U F3 12511350 532814 34642 pH 2 450,900 08B HHz
CHL Marker
Dol
Cor -:—_-f-"'.
|
!
g
1k
Hid
HZ 514 LOG 5 _dB REF —20 dB 1i-2%5.385% dB___Z 458,000 808 HHz
CHZ Markers
- 1 - — -'—'—_ 2-18.868 dB
e e = 2.60088 GHz
T —
- . L
‘-\\-. l/"-.. ]
L 3 i
e o ;
b W |
Hid

START £ 2350.008 802 NHz

STOF £ 650,009 @20 NHz
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679)

g:#:ﬁ“g;tﬁmmw of ;M"f_‘_af‘:—l-"j__,,f A oS 5 Sohweiserisoher Balle i

! - M @ [ Servics sulsse ditalcanage
Erngineering AG ==L Q &3 Serviro svizero di tarstura
Zaughnusstrassn 43, 8024 Zurih, Switzzelind G Wy Swins. Catbeation Senvicn
Sctrading by The Swlss Acorediaion Sandes (SA5) Aeemditation Wo: 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

Caibration procedurels] QA CAL-01.v7, QA CAL-14.v3, A CAL-23.vé, QA CAL-Z5.v3
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]
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)

Calibration Laboratory of ooy =
Schmid & Pariner = o
Enginsering AG

B hwaizeiacher Kalibderdienst
Earvice suizsss d'dtalonnage

ja
K,
]
w Oy o

Gl &
Tiughmacsirasee 43, BI04 Zurich, Swilesdand %ﬁ’mb m,_c,,,m;d;:::x"
Agcrod led by o Bwias Aesresiabon Senvice (Ga5) Accredistion Ke,: S03 108
The Swigs Apcreditalion Barvice is ane of e sigrebories to the EA
Nianlatsral Agreemonl Tor thie I'Cl!ﬂqﬂllllflﬂ ol calibrafion cerfificates
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
& 8,0 madulation dependent lincanization paramelers
Polarization o q ratation argund probe asis
Polarceation 3 2 molalion around an axis that is nthe plane rormal o probe oo {at maasuramant carter),

e, 8 =0 normal to probe sxds

Calibration Is Performed According to the Following Standards:

a) IEEE Sie 1528-2003, "IEEE Racommanded Praclice for Debermining the Peak Spatlal-Sveraged Specific
Absanptan Rake (SAR) in Ihe Human Haed from Wireless Communicalions Devicas; Messurement
Technigues”, Decamber 2003

by JEC BE209-1, “Procedure b measure the Specific Absorpiion Rate (SAR) for hand-helkd devices used in dose
praximity to the ea frequency range of 300 MHz ko 3 GHeY", Februany 2005

Methods Applied and Interpretation of Parametars:

*  WORMEy.L Assessad for E-fisk polarmation § = 0 (f = 900 MHz in TEM-call, 1 = 1800 MHZ: RE2 waveguide).
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).

*  NORM|flx .z = NORMx y 2 * frequanay,_respanse (5068 Fraguancy Responaa Charl). This linearization s
implamented in DASYS sclwers versiars |ater han 4.2, The uncerainly of the frequency response Is includad
in he slated urneertaingy of ComF,

= DCPxyz: DCP are numancal linssrzation paramealers assessed based on the data of power sweep with GW
gignal (o urcariainky required). DCP doas not depend on frequency nor madia.

= FAR:PAR |s the Paak to Average Rallo thal i mol calibraled bul defermined based on the signal
characlarislics

& Axyz Bryz Cxyzare numercal Ineanizaion parematers in dB aeaessed hasad o0 the data al poesar
swaep for specilic modulaton signal. The parameters do nal depend on frequenay nar media.

= WR VR is the validity range of the: calibration ralated to the sverage dode woltaga or DAE vollege inmi.

= Qo™ and Boundary Effec! Paramalars: Assessed in et phantom using E-fisld (or Temperature Trensfar
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 isofrepy (30 devlanon from setrapy): in & field of low gradients realized using & flat phartom
exposad by & patch anienna.

= Sersor Offsel The sensor offset comesponds to the offsel of virual measwrament canter from e proba Gig
{om probe axish. Mo lolerance requirsd.
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EXADYY —~ SNIETD Pz 15, 2014

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

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

Medulation Calibration Parameters

i Communicobian System Mame PAR A ] c | WR U™
dB di cl mY k=1)
T cwr 003 | ® | a.00 10,00 100 128.0 3.0 % |
¥ | 000 0,00 1.0 116.6
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,
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Appendix 3-12: 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 3-12: 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)

EX3DVA- BN3E7R

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

15
14
13
124
1.1

1.0+

¥ response (narmalized)

0.9

i)

FIS LG

0.7

0a-|

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
Receiving Pattern (¢), 8 =0°
=600 MHz, TEM f=1800 MHz R22
n 4 %
L . L] L] L ] L] ]
Tod X ¥ I d ] ¥ z
g [,.| i
" I:‘ r M e e s ' — : fogrpegogpoogoge ¥ o=t
u ! :
i L1 i | I I | L1 E
1565 1 =11 1 (B11]
Rud [7]
E ] [ ]
e st

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 My 15, 2011

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

Lo s = EEET
105k i
! e I s B E
04 i | Lol
= ' =i RN
3. i ]
E LI . £ 1 N
- B 1 e R e PR TR S P T[T e
w [ i
=] AT LidR
E | i LY S
= ‘ |
10+ eI B o i
i HETTM 1
H . B -
A0 ey : bid il Jrressspemas i
100 = L i “ 3
e 10+ 1 10 o 10
SAR [miAcmi]
] ‘] #
X compensatec E not cornpenssaied W campesabed
[#] | _#]
¥ not compansated 2 compensabesd £ Nl compensated
ot I S A S S ST S SN
= 1 ++
- P | Hie I T R
5 T i e S e i e S S
woy 1 i
) i |
‘1-CI"‘- 1 pLig 10 1Il:l' 14
SAR [m omd)
AL L2 & |
A compersated X noi compensated ¥ ooempsen Sabed
! %]

¥ not comperEaied

= |
L OOt Rle

Z RO SR b bad

Uncertainly of Linearily Assesarment: £ 006% [k=Z]
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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 WELS RE2Z (H_cone) I'= 2450 WHz,WGLES R22 (M_coneF)
il L]
E ] >
s L]
S
P ;
E m ]
-3 3
1:: "
I.'iE Ty
| I
5] o
| I
I I
q:-l e —— e : [ 5 S S S I TR T T TN
a L " 5 = 5 - ] a5 [ H L] [ = k1) ¥ a0
el v
2] & 1] E|
iyl e BENCE s ]
- - L] - L3
Deviation from Isotropy in Liquid
Error (¢, ), = 900 MHz
-i0 -08 -08 -04 02 0O 02 04 O0& OB 10
Uncertainty of Spharical lsotropy Assossmont: £ 2 8% (k=2
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EX 3004 SN:3ETE Py 19, 2094

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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