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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) (or
more) was assessed by measuring 7x7x7 points (or more) under 3GHz.
And for any secondary peaks found in the Step2 which are within 2dB of the SAR limit (1.6W/kg), 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 1mm 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. 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). 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.
Step4: Re-measurement of the E-field at the same location as in Step 1 for the assessment of the power drift.

Step 5:  Repeat Step 1-Step 4 with other condition or/and setup of EUT.
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Appendix 2-2:  SAR measurement data

Step1:  Change the setup positions

Plot1-1: Topé&touch (separation distance=0mm) / 11b(1Mbps), 2437MHz (*. 6ch, max.power channel of 11b)
->Highest reported SAR(1q) of this platform

EUT: Wireless module(in digital camera); Type: WM227(camera:PC2241); Serial: 42D(camera:48)
Communication System: 11b(1Mbps, DBPSK/DSSS) (*Frame Length inms: 0; PAR: 0; PMF: 1); Frequency: 2437 MHz; Crest Factor: 1.0

Medium: M2450; Medium parameters used: f = 2437 MHz; 6 = 1.994 S/m; & = 51.21; p = 1000 kg/m’
Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3540; ConvF(7.73, 7.73, 7.73); Calibrated: 2014/05/09; -DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)
-Sensor-Surface: 2mm (Mechanical Surface Detection), z= 1.0, 31.0, 161.0 -Electronics: DAE4 Sn626; Calibrated: 2013/09/17
-Phantom: ELIv4.0; Type: QDOVAO01BA,; Serial: 1059; Phantom section: Flat Section

portable(body-touch),wm227+dc2/m1,top(flat)&touch(d0mm),11b(1m)m2437/

Area Scan:60x120,12 (6x11x1): Measurement grid: dx=12mm, dy=12mm; Maximum value of SAR (measured) = 0.649 W/kg

Area Scan:60x120,12 (51x101x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm; Maximum value of SAR (interpolated) = 0.826 Wikg
Z Scan:160,5 (1x1x33): Measurement grid: dx=20mm, dy=20mm, dz=5mm; Maximum value of SAR (measured) = 0.872 W/kg

Zoom Scan:30x30x30,st5(mm) (7X7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm;
Reference Value = 22.131 V/m; Power Drift = -0.20 dB; Maximum value of SAR (measured) = 0.878 W/kg

Peak SAR (extrapolated) = 1.381 m\W/g
SAR(1 g) =0.512 mW/g (->Reported SAR(1 g) = 0.59W/kq) ->Highest reported SAR(10) of platform(1);
SAR(10 g) = 0.190 mWi/g
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Remarks:  *. Date tested: 2014/08/08; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 155mm; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 23.5 + 1deg.C. / 55 + 10 %RH,
* liquid temperature: 22.1(start)/22.1(end)/22.2(in check) deg.C.; *.White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)
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Appendix 2-2: SAR measurement data / Step 1: Change the setup positions (cont'd)

Plot 1-2: Rear-top(tilt)&touch (separation distance=0mm) / 11b(1Mbps), 2437MHz (*. 6ch, max.power channel of 11b)

EUT: Wireless module(in digital camera); Type: WM227(camera:PC2241); Serial: 42D(camera:48)

Communication System: 11b(1Mbps, DBPSK/DSSS) (*Frame Length in ms: 0; PAR: 0; PMF: 1); Frequency: 2437 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f = 2437 MHz; 6 = 1.994 S/m; g, =51.21; p = 1000 kg/m3

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3540; Convi~(7.73, 7.73, 7.73); Calibrated: 2014/05/09; -DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)
-Sensor-Surface: 2mm (Mechanical Surface Detection), z= 1.0, 31.0 -Electronics: DAE4 Sn626; Calibrated: 2013/09/17
-Phantom: ELI v4.0; Type: QDOVAO01BA,; Serial: 1059; Phantom section: Flat Section

portable(body-touch),wm227+dc2/md, rear-top(tilt) &touch(dOmm),11b(1m),m2437/
Area Scan:96x72,12 (9x7x1): Measurement grid: dx=12mm, dy=12mm; Maximum value of SAR (measured) = 0.242 W/kg
Avrea Scan:96x72,12 (81x61x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm; Maximum value of SAR (interpolated) = 0.413 W/kg

Zoom Scan:30x30x30,st5(mm) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm;
Reference Value = 14.890 \VV/m; Power Drift = -0.20 dB; Maximum value of SAR (measured) = 0.394 W/kg; Peak SAR (extrapolated) = 0.565 mWig

SAR(Lg) = 0.222 mW/g; SAR(10 g) = 0.087 mWig

kg Remarks:  *. Date tested: 2014/08/08; Tested by: Hiroshi Naka;
’ * Tested place:No.7 shielded room;
*. liquid depth: 155mm;
*_ Position: distance of EUT to phantom: Omm (2mm to liquid);
n-Ats * ambient: 23.5 + 1deg.C. /55 + 10 %RH;
*_ liquid temperature: 22.1(start)/22.1(end)/22.2(in check) deg.C.,;
*, White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)
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Plot 1-3:  Front-top(tilt)&touch (separation distance=0mm) / 11b(1Mbps), 2437MHz (*. 6ch, max.power channel of 11b)

EUT: Wireless module(in digital camera); Type: WM227(camera:PC2241); Serial: 42D(camera:48)

Communication System: 11b(1Mbps, DBPSK/DSSS) (*Frame Length in ms: 0; PAR: 0; PMF: 1); Frequency: 2437 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f = 2437 MHz; ¢ = 1.994 S/m; &, = 51.21; p = 1000 kg/m®

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3540; Convi(7.73, 7.73, 7.73); Calibrated: 2014/05/09; -DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)
-Sensor-Surface: 2mm (Mechanical Surface Detection), z=1.0, 31.0 -Electronics: DAE4 Sn626; Calibrated: 2013/09/17
-Phantom: ELIv4.0; Type: QDOVAO01BA,; Serial: 1059; Phantom section: Flat Section

portable(body-touch),wm227+dc2/m5, front-top(tilt)&touch(dOmm),11b(1m),m2437/
Avrea Scan:96x72,12 (9x7x1): Measurement grid: dx=12mm, dy=12mm; Maximum value of SAR (measured) = 0.286 W/kg
Area Scan:96x72,12 (81x61x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm; Maximum value of SAR (interpolated) = 0.287 Wikg

Zoom Scan:30x30x30,st5(mm) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm;
Reference Value = 11.843 \//m; Power Drift = -0.20 dB; Maximum value of SAR (measured) = 0.309 W/kg; Peak SAR (extrapolated) = 0.465 mWig

SAR(Lg) = 0.184 mW/g; SAR(10 g) = 0.073 mWig

Remarks:  *. Date tested: 2014/08/08; Tested by: Hiroshi Naka;
N * Tested place:No.7 shielded room;
*. liquid depth: 155mm;
*_ Position: distance of EUT to phantom: Omm (2mm to liquid);
[ * ambient: 235+ 1deg.C. /55 + 10 %RH,;
*_ liquid temperature: 22.1(start)/22.2(end)/22.2(in check) deg.C.,;
*, White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)
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Appendix 2-2: SAR measurement data / Step 1: Change the setup positions (cont'd)

Plot 1-4:  Rear(LCD)&touch (separation distance=0mm) / 11b(1Mbps), 2437MHz (*. 6ch, max.power channel of 11b)

EUT: Wireless module(in digital camera); Type: WM227(camera:PC2241); Serial: 42D(camera:48)

Communication System: 11b(1Mbps, DBPSK/DSSS) (*Frame Length in ms: 0; PAR: 0; PMF: 1); Frequency: 2437 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f = 2437 MHz; 6 = 1.994 S/m; g, =51.21; p = 1000 kg/m3

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3540; Convi~(7.73, 7.73, 7.73); Calibrated: 2014/05/09; -DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)
-Sensor-Surface: 2mm (Mechanical Surface Detection), z= 1.0, 31.0 -Electronics: DAE4 Sn626; Calibrated: 2013/09/17
-Phantom: ELI v4.0; Type: QDOVAO01BA,; Serial: 1059; Phantom section: Flat Section

portable(body-touch),wm227+dc2/m6, rear (lcd)&touch(d0mm),11b(1m),m2437/
Avrea Scan:96x132,12 (9x12x1): Measurement grid: dx=12mm, dy=12mm; Maximum value of SAR (measured) = 0.0620 W/kg
Avrea Scan:96x132,12 (81x111x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm; Maximum value of SAR (interpolated) = 0.0925 W/kg

Zoom Scan:30x30x30,st5(mm) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm,;
Reference Value = 6.861 \V/m; Power Drift =-0.06 dB; Maximum value of SAR (measured) = 0.0870 W/kg; Peak SAR (extrapolated) = 0.119 mWig
SAR(1 g) = 0.057 mWI/g; SAR(10 g) = 0.026 mWig

ka% Remarks:  *. Date tested: 2014/08/08; Tested by: Hiroshi Naka;
0.087 * Tested place:No.7 shielded room;
*. liquid depth: 155mm;
*_ Position: distance of EUT to phantom: Omm (2mm to liquid);
0.070 *_ambient: 23.5 + 1deg.C. /55 + 10 %RH;
*_liquid temperature: 22.2(start)/22.2(end)/22.2(in check) deg.C.;
*. White cubic: zoom scan area,
0.052 * Red cubic: big=SAR(10g )/small=SAR(1g)

0.035

0.017

Plot 1-5:  Front(Lens)&touch (separation distance=0mm) / 11b(1Mbps), 2437MHz (*. 6ch, max.power channel of 11b)

EUT: Wireless module(in digital camera); Type: WM227(camera:PC2241); Serial: 42D(camera:48)

Communication System: 11b(1Mbps, DBPSK/DSSS) (*Frame Length in ms: 0; PAR: 0; PMF: 1); Frequency: 2437 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f = 2437 MHz; ¢ = 1.994 S/m; &, = 51.21; p = 1000 kg/m®

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3540; Convi(7.73, 7.73, 7.73); Calibrated: 2014/05/09; -DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)
-Sensor-Surface: 2mm (Mechanical Surface Detection), z=1.0, 31.0 -Electronics: DAE4 Sn626; Calibrated: 2013/09/17
-Phantom: ELIv4.0; Type: QDOVAO01BA,; Serial: 1059; Phantom section: Flat Section

portable(body-touch),wm227+dc2/m7 front(lens)&touch(domm),11b(1m),m2437/
Avrea Scan:96x132,12 (9x12x1): Measurement grid: dx=12mm, dy=12mm; Maximum value of SAR (measured) = 0.121 W/kg
Area Scan:96x132,12 (81x111x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm; Maximum value of SAR (interpolated) = 0.158 W/kg

Zoom Scan:30x30x30,st5(mm) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm;
Reference Value = 9.479 V/m; Power Drift =-0.16 dB; Maximum value of SAR (measured) = 0.167 W/kg; Peak SAR (extrapolated) = 0.223 mW/g
SAR(1g)=0.119 mW/g; SAR(10 g) = 0.051 mWi/g

Wilka Remarks:  *. Date tested: 2014/08/08; Tested by: Hiroshi Naka;
0.107 *, Tested place:No.7 shielded room;
* liquid depth: 155mm;
*. Pasition: distance of EUT to phantom: Omm (2mm to liquid);
0.134 * ambient: 23.5 + 1deg.C. /55 + 10 %RH;
*, liquid temperature: 22.2(start)/22.2(end)/22.2(in check) deg.C.;
*_ White cubic: zoom scan area,
o.100 * Red cubic: big=SAR(10g )/small=SAR(1g)
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Appendix 2-2: SAR measurement data / Step 1: Change the setup positions (cont'd)

Plot 1-6: Right-hand&touch (separation distance=0mm) / 11b(1Mbps), 2437MHz (*. 6ch, max.power channel of 11b)

EUT: Wireless module(in digital camera); Type: WM227(camera:PC2241); Serial: 42D(camera:48)

Communication System: 11b(1Mbps, DBPSK/DSSS) (*Frame Length in ms: 0; PAR: 0; PMF: 1); Frequency: 2437 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f = 2437 MHz; 6 = 1.994 S/m; g, =51.21; p = 1000 kg/m3

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3540; Convi~(7.73, 7.73, 7.73); Calibrated: 2014/05/09; -DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)
-Sensor-Surface: 2mm (Mechanical Surface Detection), z= 1.0, 31.0 -Electronics: DAE4 Sn626; Calibrated: 2013/09/17
-Phantom: ELI v4.0; Type: QDOVAO01BA,; Serial: 1059; Phantom section: Flat Section

portable(body-touch),wm227+dc2/m8, right-hand&touch(dOmm),11b(1m),m2437/
Avrea Scan:72x108,12 (7x10x1): Measurement grid: dx=12mm, dy=12mm; Maximum value of SAR (measured) = 0.0324 W/kg
Avrea Scan:72x108,12 (61x91x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm; Maximum value of SAR (interpolated) = 0.0482 W/kg

Zoom Scan:30x30x30,st5(mm) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm,;
Reference Value = 4.467 \//m; Power Drift =-0.20 dB; Maximum value of SAR (measured) = 0.0371 W/kg; Peak SAR (extrapolated) = 0.061 mWig

SAR(1 g) =0.022 mWI/g; SAR(10 g) =0.011 mW/g

Remarks:  *. Date tested: 2014/08/08; Tested by: Hiroshi Naka;
Wha * Tested place:No.7 shielded room;
*_liquid depth: 155mm;
*. Pasition: distance of EUT to phantom: Omm (2mm to liquid);

0.030 *_ ambient: 23.5 + 1deg.C. / 55+ 10 %RH;
*, liquid temperature: 22.2(start)/22.2(end)/22.2(in check) deg.C.;
0.022 *. White cubic: zoom scan area,
*. Red cubic: big=SAR(10g )/small=SAR(1g)
0.015
0.00742

]

Plot 1-7:  Left-hand&touch (separation distance=0mm) / 11b(1Mbps), 2437MHz (*. 6ch, max.power channel of 11b)

EUT: Wireless module(in digital camera); Type: WM227(camera:PC2241); Serial: 42D(camera:48)

Communication System: 11b(1Mbps, DBPSK/DSSS) (*Frame Length in ms: 0; PAR: 0; PMF: 1); Frequency: 2437 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f = 2437 MHz; 6 = 1.994 S/m; g, =51.21; p = 1000 kg/m3

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3540; Convi<(7.73, 7.73, 7.73); Calibrated: 2014/05/09; -DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)
-Sensor-Surface: 2mm (Mechanical Surface Detection), z= 1.0, 31.0 -Electronics: DAE4 Sn626; Calibrated: 2013/09/17
-Phantom: ELIv4.0; Type: QDOVAO01BA,; Serial: 1059; Phantom section: Flat Section

portable(body-touch),wm227+dc2/m9, left-hand&touch(d0mm),11b(1m),m2437/
Avrea Scan:72x108,12 (7x10x1): Measurement grid: dx=12mm, dy=12mm; Maximum value of SAR (measured) = 0.0732 W/kg
Avrea Scan:72x108,12 (61x91x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm; Maximum value of SAR (interpolated) = 0.0816 W/kg

Zoom Scan:30x30x30,st5(mm) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm,;
Reference Value = 6.321 \V/m; Power Drift =-0.15 dB; Maximum value of SAR (measured) = 0.0743 W/kg; Peak SAR (extrapolated) = 0.106 mW/g
SAR(1 g) = 0.050 mWI/g; SAR(10 g) = 0.024 mWig

Wik Remarks:  *. Date tested: 2014/08/08; Tested by: Hiroshi Naka;

0.0v4 *, Tested place:No.7 shielded room;
*. liquid depth: 155mm;
*_ Position: distance of EUT to phantom: Omm (2mm to liquid);
* ambient: 235+ 1deg.C. /55 + 10 %RH;
*_liquid temperature: 22.2(start)/22.3(end)/22.2(in check) deg.C.;
0.045 *. White cubic: zoom scan area,

*. Red cubic: big=SAR(10g )/small=SAR(1g)

0.0s5%

0.030

0.015
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Appendix 2-2: SAR measurement data / Step 1: Change the setup positions (cont'd)

Plot 1-8: Bottom&touch (separation distance=0mm) / 11b(1Mbps), 2437MHz (*. 6ch, max.power channel of 11b)

EUT: Wireless module(in digital camera); Type: WM227(camera:PC2241); Serial: 42D(camera:48)

Communication System: 11b(1Mbps, DBPSK/DSSS) (*Frame Length in ms: 0; PAR: 0; PMF: 1); Frequency: 2437 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f = 2437 MHz; 6 = 1.994 S/m; g, =51.21; p = 1000 kg/m3

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3540; Convi~(7.73, 7.73, 7.73); Calibrated: 2014/05/09; -DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)
-Sensor-Surface: 2mm (Mechanical Surface Detection), z= 1.0, 31.0 -Electronics: DAE4 Sn626; Calibrated: 2013/09/17
-Phantom: ELI v4.0; Type: QDOVAO01BA,; Serial: 1059; Phantom section: Flat Section

portable(body-touch),wm227+dc2/m10,bottom(flat)&touch(d0mm),11b(1m)m2437/
Avrea Scan:72x132,12 (7x12x1): Measurement grid: dx=12mm, dy=12mm; Maximum value of SAR (measured) = 0.0640 W/kg
Avrea Scan:72x132,12 (61x111x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm; Maximum value of SAR (interpolated) = 0.0975 W/kg

Zoom Scan:30x30x30,st5(mm) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm,;
Reference Value =5.673 VV/m; Power Drift =-0.16 dB; Maximum value of SAR (measured) = 0.0597 W/kg; Peak SAR (extrapolated) = 0.115 mWig
SAR(1 g) = 0.036 mW/g; SAR(10 g) =0.018 mWig

wikg Remarks:  *. Date tested: 2014/08/08; Tested by: Hiroshi Naka;

0.060 *. Tested place:No.7 shielded room;
*. liquid depth: 155mm;

0.043 *, Position: distance of EUT to phantom: Omm (2mm to liquid);
* ambient: 235+ 1deg.C. /55 + 10 %RH;

0.034 *_liquid temperature: 22.3(start)/22.3(end)/22.2(in check) deg.C.;
*. White cubic: zoom scan area,

0.024 *. Red cubic: big=SAR(10g )/small=SAR(1g)

0.012

0
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APPENDIX 3: Test instruments
Appendix 3-1: Equipment used
(Daily check)
Target value 5%
No.7 SAR shielded room TDK - - SAR (Daily check)
Shielded room  (2.76m(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 intemational standards.

[Test Item] SAR: Specific Absorption Rate, ant.pwr: Antenna terminal conducted power
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Appendix 3-2: Configuration and peripherals

These measurements were performed with the automated near-field scanning system DASY5 from Schmid & Partner Engineering
AG (SPEAG). The system is based on a high precision robaot), 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.

Shielded room

Maas wamen! Sans DASYS

robot controler

| Flat phantom

B
1{_ Tissue
simulating
liquid

L+ Device holder

The DASYS5 system for performing compliance tests consist of the following items:

1

/A standard high precision 6-axis robot (Staubli TX/RX family) with controller, teach pendant and software.
/An arm extension for accommodating the data acquisition electronics (DAE).

2

/An isotropic field probe optimized and calibrated for the targeted measurement.

/A data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing, AD-conversion, offset measurements,
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 from optical to electrical signals for the digital communication to the DAE. To use
optical surface detection, a special version of the EOC is required. The EOC signal is transmitted 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.

[The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the probe positioning.

/A computer running Win7 professional operating system and the DASY’5 software.

R Remote control and teach pendant as well as additional circuitry for robot safety such as warning lamps, etc.

[The phantom.

[The device holder for EUT. (low-loss dielectric palette) (*. when it was used.)

[Tissue simulating liquid mixed according to the given recipes.

\Validation dipole kits allowing to validate the proper functioning of the system.

UL Japan, Inc.
Shonan EMC Lab.
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Appendix 3-3: _Test system specification
| TX60 Lsepag robot/CS8Csepag-TX60 robot controller EOC
eNumber of Axes © 6 eRepeatability : £0.02mm
eManufacture : Staubli Unimation Corp.
| DASY5 Measurement server DAE
oFeatures : The DASY5 measurement server is based on a PC/104 CPU board with a
400MHz intel ULV Celeron, 128MB chip-disk and 128MB RAM. The TX60L
necessary circuits for communication with the DAE4 electronics box, as well
as the 16 bit AD converter system for optical detection and digital I/O Probe
interface are contained on the DASY5 I/O bhoard, which is directly connected ro
to the PC/104 bus of the CPU board.
oCalibration . No calibration required.
eManufacture : Schmid & Partner Engineering AG
| Data Acquisition Electronic (DAE)
eFeatures : Signal amplifier, multiplexer, A/D converter and control logic. Light beam switch
Serial optical link for communication with DASY5 embedded system (fully
remote controlled). 2 step probe touch detector for mechanical surface
detection and emergency robot stop (not in -R version)
eMeasurement Range : 1pV to>200mV (16bit resolution and 2 range settings: 4mV, 400mV)
elnput Offset voltage : < 1V (with auto zero)
elnput Resistance : 200MQ DASYS5 Server

eBattery Power
eManufacture

. > 10hr of operation (with two 9V battery)
: Schmid & Partner Engineering AG

Electro-Optical Converter (EOC61)

eManufacture

: Schmid & Partner Engineering AG

| Light Beam Switch (LB5/80)

Robot controller

eManufacture : Schmid & Partner Engineering AG
| SAR measurement software
eltem . Dosimetric Assessment System DASY5
eSoftware version : DASY52, V8.2 B969
eManufacture : Schmid & Partner Engineering AG
| E-Field Probe
eModel . EX3DV4 (serial number: 3540)
eConstruction . Symmetrical design with triangular core.
Built-in shielding against static charges.
PEEK enclosure material (resistant to organic solvents, e.g., DGBE).
eFrequency : 10MHz to 6GHz, Linearity: +0.2 dB (30MHz to 6GHz)

eConversion Factors

: 750, 835, 900, 1450, 1750, 1810, 1900, 1950,2000, 2450, 2600, 3500, 5200,
5300, 5500, 5600, 5800MHz (Head and Bodly)

EX3DV4 E-field Probe

eDirectivity : #0.3dB in HSL (rotation around probe axis)
0.5 dB in tissue material (rotation normal to probe axis)
eDynamic Range : 10uW/g to > 100 mW/g; Linearity: +0.2 dB (noise: typically < 1uWi/g)
eDimension : Overall length: 330mm (Tip: 20mm)
Tip diameter: 2.5mm (Body: 12mm)
Typical distance from probe tip to dipole centers: Imm
eApplication . 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%.
eManufacture : Schmid & Partner Engineering AG
| Phantom
oType : EL14.0 oval flat phantom
oShell Material ~ : Fiberglass oShell Thickness  : Bottom plate: 2 £0.2mm
eDimensions . Bottom elliptical: 600x400mm, Depth: 190mm (Volume: Approx. 30 liters)
eManufacture : Schmid & Partner Engineering AG

EL14.0 flat phantom

Device Holder

Urethane foam

KSDH-01: In combination with the 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.

eMaterial : POM eManufacture  : Schmid & Partner Engineering AG Device holder
UL Japan, Inc.
Shonan EMC Lab.
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Appendix 3-4: Simulated tissue composition and parameter confirmation
Liquid type Body
Model No. / Product No. MSL2450V2 / SL AAM 245 BA
Control number KSLM245-01
Ingredient: Mixture (%) Water:52-75%, DGBE:25-48%, NaCl:<1.0%
Manufacture Schmid & Partner Engineering AG

*. The dielectric parameters were checked prior to assessment using the DAK3.5 dielectric probe kit.

Dielectric parameter measurement results (Body tissue)
Frequency Temperature | Liquid Parameters ot o
Date [MHZ | Ambient | Liquid[degC] | Depth | Rektivepermitiviy: er v;?lggitl Measured Agzﬁg?) De\[/os'ﬁlon L'n(],'é)[%]
(Liguid) Before | After | [mm] Conductivity: D 0
August8, | 2450 | 22.7degC. €[] 52.7 51.16 2.9 B <ermes<0
2014 | (Body) | reawH | 22 | 22| (159 o [Sin] 195 | 2019 | 8 335 | Ocomm<i5
*1. Thetarget value is a parameter defined in Appendix A of Standard Interpolated
KDBB865664 DO1. The dielectric parameters suggested for f Head Tissue Body Tissue f Head Tissue Body Tissue
head and body tissue simulating liquid are given at 2000, (il o | osm | e | osm e e | o[Sim] e | o[Sm]
2450 and 3000MHz. As an_intermediate solution, dielectric | (18002000 | 400 | 140 | 533 | 152 2437 | 3922 1788 | 5272 | 1938
parameters for the frequencies between 2000- 2450 and 2450 392 | 180 | 527 | 195
2450-3000MHz were obtained using linear interpolation. 3000 385 | 240 | 520 | 273

The coefficients are parameters defined in IEEE Std. 1528-2013.
ASAR(1g)= Cer xAer + Co xAc, Cer=-7.854E-4xf3+9.402E-3xf2-2.742E-2xf-0.2026 / Co =9.804E-3xf3-8.661E-2x2+2.981E-2xf+0.7829
*3. Refer to KDB865664 D01, item 2), Clause 2.6; “When nominal tissue dielectric parameters are recorded in the probe calibration data; for example, only target

values and tolerance are reported, the measured er and o of the liquid used in routine measurements must be: < the target er and > the target o values and also within
5% of the required target dielectric parameters.”

Appendix 3-5:  System check results

Prior to the SAR assessment of EUT, the system check was performed to test whether the SRA system was operating within its
target of £10%. The System check results are in the table below. (*. Refer to Appendix 3-6 of measurement data.)

System check results
o . Liquid| Dielectric | Power System check target & measured
Date [fﬁz'] L) Ampient | DA T 9T | ey | parameter | arift SAR (1g) [WIK] Deviation| Limit
e Check | Before| After | [mm] | er [] [ o [S/m] | [dB] Measured (*1) Target [%] | [%0]
August 8, 22.80eg.C 48.04(1W scaled) none (*2) - -
2014 | 240 | B | “pgypy | 222 | 21| 221 | 155 |5L16 2019 | 001 | 1 5 oo sasaRcomeced1201) [ 500¢3) | 39 | #10
*. Calculating formula: ~ ASAR corrected SAR (19g) (W/kg) = (Observed SAR(1g) (W/kg)) x (100 - (ASAR(%0)) / 100
*4. The measured SAR value of system check was compensated for tissue dielectric deviations (delta-SAR) and scaled to 1W of output power in order to compare with
the manufacture's calibration target value which was normalized.
*5. The target value (normalized to 1W) is defined in IEEE Std.1528.
*6. The target value is a parameter defined in the calibration data sheet of D2450V/2 (sn:822) dipole calibrated by Schmid & Partner Engineering AG (Certification No.

D2450V2-822_Jan14, the data sheet was filed in this report). For 2.45GHz, the manufacture's calibration data of dipole for head liquid were within 1% of IEEE Std
1528 head liquid target value (=52.4W/kg, cal.=52.8W/kg, +0.8% vs. standard). This calibration result is enough, using this dipole as a reference. We decided to use
body liquid calibration data of this dipole for the system check target.

Dipole
(2450MHz)

Liquid depth:
155mm
(August 8, 2014)

Test setup for the system performance check

UL Japan, Inc.
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Appendix 3-6:  System check measurement data

EUT: Dipole(2.45GHz); Type: D2450V2; Serial: 822; Forward conducted power: 250mwW/

Communication System: CW (*. Frame Length in ms: 0; PAR: 0; PMF: 1); Frequency: 2450 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f = 2450 MHz; ¢ = 2.019 S/m; & = 51.16; p = 1000 kg/m®
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3540; Convi(7.73, 7.73, 7.73); Calibrated: 2014/05/09; -DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)
-Sensor-Surface: 2mm (Mechanical Surface Detection), z=1.0, 31.0, 161.0 -Electronics: DAE4 Sn626; Calibrated: 2013/09/17
-Phantom: ELIv4.0; Type: QDOVAO01BA,; Serial: 1059; Phantom section: Flat Section

Area Scan:60x60,stp15(mm) (5x5x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (measured) = 18.6 W/kg
Avrea Scan:60x60,stp15(mm) (41x41x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm; Maximum value of SAR (interpolated) = 18.6 W/kg
Z Scan;160,stp5(mm) (1x1x33): Measurement grid: dx=20mm, dy=20mm, dz=5mm; Maximum value of SAR (measured) = 18.6 W/kg

Zoom Scan:30x30x30,stp5-5-5(mm) (7X7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm;

Reference Value = 97.424 V/m; Power Drift = 0.01 dB; Maximum value of SAR (measured) = 18.6 W/kg

Peak SAR (extrapolated) = 24.964 mW/qg (-4.0% vs. IEEE std.1528=26m\W/g / -5.8% vs. speag-cal.=26.5mW/q)
SAR(1g) =12.3 m\WI/g; SAR(10 g) =5.72 mW/g

ik
15-300

14.880

11.160

7.440

3.720

u

Remarks:  *. Date tested: 2014/08/08; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 154mm; Position: distance of dipole to phantom: 8mm (10mm to liquid); ambient: 22.8 deg.C. / 59 %RH,
* liquid temperature: 22.1(start)/22.1(end)/22.2(in check) deg.C.; *.White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)
Appendix 3-7: _System check uncertainty
Uncertainty of system check (2.4~6GH2z) (“£&o tolerance: < +5%, DAK35, CW) (V08) 1gSAR 10g SAR
Combined measurement uncertainty of the measurement system (k=1) +11.0% +109%
Expanded uncertainty (k=2) +221% +21.8%
Error Description (v08) Unertainty | Probebilly | oo | ci(1g) | cil0g) | i(ig) Ui(10g) | Vi, veff
A | Measurement System (DASY5) (stdl. uncertainty) | (std. uncertainty)
1| Probe Calibration Error (2455.25.3555.658GHz+100MHz) +6.55 % Normal 1 1 1 +6.55 % +6.55 % 0
2 | Axial isotropy error +4.7% | Rectangular | 3 \N05 [ Vo5 +1.9% +1.9% ©
3 | Hemispherical isotropy error +9.6 % Rectangular \3 0 0 0% 0% 0
4 | Probe linearity +4.7% | Rectangular | 3 1 1 2.7% £2.7% ©
5 | Probe modulation response (CW) +0.0% | Rectangular | 3 1 1 0% 0% ©
6 | System detection limit +10% | Rectangular | 3 1 1 0.6 % +0.6% ©
7 | Boundary effects +48% | Rectangular | \3 1 1 £2.8% £2.8% ©
8 | System readout electronics (DAE) +0.3% Normal 1 1 1 +0.3% +0.3% 0
9 | Response Time Error (<5ms/100ms wait) +0.0% Rectangular \3 1 1 0% 0% 0
10 | Integration Time Error (CW) +0.0 % Rectangular \3 1 1 0% 0% 0
11 | RF ambient conditions-noise #30% | Rectangular | 3 1 1 #1.7% #1.7% ©
12 | RF ambient conditions-reflections +3.0% Rectangular \3 1 1 +1.7% +17% 0
13 | Probe positioner mechanical tolerance +33% Rectangular \3 1 1 +19% +19% 0
14 | Probe positioning with respect to phantom shell +6.7 % Rectangular \3 1 1 +3.9% +39% 0
15 | Max. SAR evaluation (Post-processing) +4.0% Rectangular \3 1 1 +2.3% +2.3% 0
B | Test Sample Related
16 | Deviation of the experimental source +35% Normal 1 1 1 +35% +35% 0
17 | Dipole to liquid distance (10mm+0.2mm,<2deg.) +2.0% Rectangular \3 1 1 +1.2% +12% 0
18 | Drift of output power (measured, <0.2dB) £23% | Rectangular | 3 1 1 #1.3% #1.3% ©
C | Phantom and Setup
19 | Phantom uncertainty +2.0% Rectangular \3 1 1 +12% +1.2% 0
20 | Algorithm for correcting SAR (€'c: <5%) +12% Normal 1 1 0.84 +12% +0.97 % 0
21| Liquid conductivity (meas.) (DAK3.5) +3.0% Normal 1 0.78 071 +23% +2.1% ©
22 | Liquid permittivity (meas.) (DAK3.5) +31% Normal 1 023 0.26 +0.7% +0.8% 0
23 | Liguid Conductivity-temp.uncertainty (<2deg.C.) +5.3% Rectangular \3 0.78 0.71 +2.4% +22% o
24 | Liquid Permittivity-temp.uncertainty (<2deg.C.) +0.9 % Rectangular \3 0.23 0.26 +0.1 % +0.1% 0
Combined Standard Uncertainty +11.0% +10.9 %
Expanded Uncertainty (k=2) +22.1% +21.8%

* This measurement uncertainty budget is suggested by IEEE Std. 1528(2013) and determined by Schmid & Partner Engineering AG (DASY5 Uncertainty Budget).
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4)

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.

Page
Issued date

FCCID

: 10407964S-A
1 270f44
. August 28, 2014

1 AZD227

Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
EX30V4 —- SN:3540 May 8, 2014

Probe EX3DV4

SN:3540

Manufactured:  August 23, 2005
Calibrated: May 9, 2014

Calibrated for DASY/EASY Systems

[Mote: non-comgatible with DASY2 syslem!)

Cerlificate Mo: EX3-3540_May14 Page 3 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



Test report No.

Page
Issued date

FCCID

: 10407964S-A
1 290f44
. August 28, 2014

1 AZD227

Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
EX3DV4— SM:3540 May 9, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3540

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity Depth © Unct.
f(MHz)© | Permitlivity " {Sfm) " ConvF X | ConvFY | ConvFZ | Alpha® |  (mm) (k=2
750 55.5 0.96 10.16 10.16 10.16 0.47 077 | £12.0%
435 55.2 0.97 10.05 10.06 10.05 0.27 102 | £120%
ann 550 1.05 083 983 8R3 0.27 1.04 | £12.0%
1450 54.0 1.30 B.78 8.78 878 0.22 120 | +12.0%
1750 534 1.49 8.58 8,58 B.58 0.28 D89 | £120%
1810 53.3 .52 | 8.32 8,32 B.32 0.31 Do | £120%
1900 53.3 1.52 819 8,19 819 043 078 | +12.0%
1950 533 1.52 843 8.43 843 0.34 0.62 +120%
2000 533 1.52 B.35 8.35 B.35 0.16 120 | +12.0%
2450 527 1.05 7.73 773 773 | 043 | 073 | #120%
2600 52.5 216 7.50 7.50 7.50 0.80 050 | #12.0%
3500 513 3.3 851 | B.51 6.51 0.32 120 | £131%
5200 49.0 5.30 308 308 | 398 | 046 | 1.00 | £13.1%
5300 489 5.42 3.81 381 | 381 0.50 190 | £131%
5500 486 5.65 _3.68 368 | 358 0.50 190 | £13.1%
5600 485 B.77 3.50 3.50 3.50 0.50 .90 | $131%
5800 482 6.00 3.59 3.59 3.59 0.50 1.0 | £13.1%

= Frequency validity of £ 100 MHz anly appies for DASY 4.4 and higher (see Page 2), elsa il is resfricted to £ 50 MHz, Above b GHz rrmuency
validily can be extended e £ 110 MHz. The uncerlainty is the RSS of the CornF encerlainly al salibralion iequency and e uncerdainly for he
indiczted frequeancy band.
F At fraquencies below 3 GHz, the velidity of tissue parameless (= and ) can be relaead o + 10% it liquid compensation formui is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue paramelers (2 and o) is resticted to £ 5%. The uicertainty & the RSS of
the ConvF uncedalnty for ndicated target issus parameters,
Alpha/Depth ora determinad duing calibration. SPEAG warane that the ramaining deviaton due to the boundary effact after compensation is
always less han + 1% for frequencies below 3 GHz and below + 2% for frequencias between 3-6 GHz at any distance largzr than half the probe fip
diarmeter from the boundary,

Cerlificale No: EX3-3540_May 14

Page G of 11
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
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Appendix 3-9: Calibration certificate: Dipole (D2450V2)
H s LT
gﬂ#b;:t‘lion —retory of S, S Schwsizerischer Kalibrierdienst
[H I'TI' Fl'artner = c Service suisse d'détalonnage
Engineering AG s Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland EaN S swiss Calibration Service
Tolpil s

Accradited by the Swiss Accraditation Service (SAS)
The Swiss Accreditalion Service is one of the signatories ta the EA
Multiiateral Agreement for the recognition of callbration cortifleates

UL Japan (PTT)

Accraditation Me.: SCS 108

Client Certificate No: D2450V2-822_Jan14

lC_ALIBHATIDN CERTIFICATE

Onject 024502 - SN; 822

Calibration procadurs(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Galibration date: January 10, 2014

This galibration certificate documents the traceabilily to national standards, which realiza the physical units of measurements (S1).
The maasurements and the uncerainties with confidence probability are given an the Tollowing prages and are part of the carificate.

All calibrations heve been conducted in the closed laboratory facilly: ervirenmant termperature (22 £ 9)°C and huridity < 70%.

Callbration Eguipment used (M&TE critical for calibratian)

Primary Standards 0 # Cal Date (Cortilizale Na.) Scheduled Calibration

Power meter EPM-4424, GEAT480704 08-Oct-13 (Mo, 217-01827) Qel-14

Power sansor HP 84814 USarzazTea 08-0ct-13 (Mo, 2AA7-01827) Oet-14

Fower sensor HP 84814 MY 41082517 08-0c¢t-13 {Mo. 217-01828) Oel-14

Reference 20 dB Allanuator SN: 5058 {20K) 04-Ap=13 (Mo, 217-01736) Apr-14

Type-N mismalch combination SN: 5047.3 F 0B3ET 0d-Apr-13 (Mo, 297-01788) Apr-14

Aederence Probe ES30V3 ShN: 3208 A0-Dac-13 (Mo. ES3-3205_Dec1d) Dec-14

DAE4 Sh: 801 25-Apr=13 {Mo. DAES-601_Apria) hpe-14

Sacondary Stariards D Chack Date (in house) Scheduled Check

AF genarator R&S SMT-06 100005 04-Aug-08 (in house check Oct-13) In housa check: Oct-16

Network Analyzer HF 8753E USI7T3006A5 S4206  18-Cct-01 (in house check Oct-13) In house check: Oct-14
Name Functien Signature

Cafbratsd by: Jaton Kastrst] Laboratory TMIC}Q_— W

Approved by: Katla Pokovic Technical Managar

A

|ssued: January 13, 2014

This calibration cerificate shall nol be reproduced except in full without written approval of the [aboratory,
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Appendix 3-9: Calibration certificate: Dipole (D2450V2) (cont’d)

1 . R LI
Cahbrﬂtlﬂl‘l Laboratory of a‘*:,‘_\“:—‘./r_,,":f. Schwelzerischer Kalibrierdienst
Schm!d & I?a riner ;ﬁ Service suisse d'étalonnage
EI‘IQII'IEEFII"IQ AG T = Servizio svizzero di taratura
Zeughausstrasse 43, 004 Zurich, Switzeriand 4 5 o Swiss Calibration Service
LT P
Accradited by the Swiss Accreditatfon Service {5A5) Accreditation No.: SCS 108

The Swiss Accreditation Service |s one of the skgnatories to the EA
Multifateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEG 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

c) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the ceriificate are valid at the frequency indicated.

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

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
MNo uncertainty required.

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

s  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.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
rmultiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Appendix 3-9: Calibration certificate: Dipole (D2450V2) (cont’d)
Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Version DASYS VE2A.7
Extrapolation Advanced Extrapolation
Phantomn Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations wese applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 30.2 1.80 mho/m
Measured Head TSL parameters (22.0x0.2) *C 9.5 +6% 1.83 mhoim £ 6 %
Head TSL temperature change during test <0.5°C —
SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head TSL Condition

SAR measured 2350 mW input power

13.3 Wikg

SAR for nominal Head TSL parameters normalized to 1W

52.8 Wikg +17.0 % (k=2)

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

SAR measured 250 mW input power

6.18 Wikg

SAR for neminal Head TSL parameters nomalized to 1W

24.6 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.85 rmiho/m
Measured Body TSL parameters E20=02)"C E1B+6% 2,00 mhoim = & %
Body TSL temperature change during test =0.5°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 q) of Body TSL Candition
SAR measured 250 mW input power 12.7 Wikg
SAR for nominal Body TSL paramaters normalized to 1W 50.0 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.84 Wikg

SAR for nominal Body TSL parameters normalized to 1W

23.1 Wikg = 16.5 % (k=2)
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Appendix 3-9: Calibration certificate: Dipole (D2450V2) (cont’d)
Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 53.90 4360
Return Loss - 25.9dB
Antenna Parameters with Body TSL
Impedance, transformed 1o feed point 5090+55]0
Return Loss - 262 dB
General Antenna Parameters and Design
t Electrical Delay (one direction) I 1.159 ng

After long term use with 100W radialed power, only & slight warming of the dipole near the feedpeint can be measured.

The dipola is made of standard semirigid coaxial cable. The canter conductor of the feading line is directly connedlad 1o the
second arm of the dipole. The amtenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole 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 overall dipole length is sl
according 10 the Standard,

Mo excessive force must be applied to the dipole arms, because they might bend or the saldered connactions near the
faedpeint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 11, 2008
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Appendix 3-9: Calibration certificate: Dipole (D2450V2) (cont’d)
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Appendix 3-9: Calibration certificate: Dipole (D2450V2) (cont’d)
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Appendix 3-9: Calibration certificate: Dipole (D2450V2) (cont’d)
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Appendix 3-9: Calibration certificate: Dipole (D2450V2) (cont’d)
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