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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.
Step 4: 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 / Platform (1)

Step 1:  Change the setup positions

Step 1-1: _Top-front & touch (separation distance=0mm) / 11b(1Mbps), 2462MHz (11ch.)

EUT: Wireless module/(in Digital camera); Type: WM223/(camera:PC2071); Serial: ESF1/(53)
Communication System: IEEE 802.11b(1Mbps, DBPSK/DSSS);

Frequency: 2462 MHz; Crest Factor: 1.0 (* Frame Length in ms: 0; Communication System PAR: 0 dB; PMF: 1)
Medium: M2450; Medium parameters used: f=2462 MHz; ¢ =1.991 S/m; &.=50.67; p = 1000 kg/m3
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3679; ConvF(6.82, 6.82, 6.82); Calibrated: 2013/07/22;
-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
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

portable,wm223(e8f1)+dcl_pc2071(53)/m1;pos;top-frt(Lens)&touch(d0mm),11b(1m),m2462/

Area Scan:72x120,12 (7x11x1): Measurement grid: dx=12mm, dy=12mm; Maximum value of SAR (measured) = 0.528 W/kg

Area Scan:72x120,12 (61x101x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm; Maximum value of SAR (interpolated) = 0.635 W/kg
Fast SAR: SAR(1 g) =0.319 mW/g;

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

Reference Value = 15.913 V/m; Power Drift =-0.05 dB, Maximum value of SAR (measured) = 0.539 W/kg
Peak SAR (extrapolated) = 0.786 mW/g

SAR( g) =0.329 mW/g; SAR(10 g) = 0.135 mW/g
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‘SAR; Zoom Soan:20x20x305: Value Along X, ¥=2, Z=0 SAR:Zoom Scan:20x30xE0 5 Value Along ¥, X=4, 2=0
SAR: Zoom Scan:30x30x305 Value Along 2. X=4. Y=2 SAR:Zoom Scan:3x3x305:Value Along X, Y=10, Z=0
‘SAR:Zoom Scan:30x30x30.5:Valug Along ¥, X=19, Z=D ‘SAR:Zoom Scan:3x3x305:Valus Along Z, X=19, ¥=10
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Remarks: *. Date tested: 2013/10/04; 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 + 1.0deg.C. /45 £ 10 %RH,
* liquid temperature: 22.5(start)/22.4(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 / Platform (1) (cont’d)
Step 1: Change the setu] itions (cont®

Step 1-2: Top-rear & touch (separation distance=0mm) / 11b(1Mbps), 2462MHz (11ch.)

EUT: Wireless module/(in Digital camera); Type: WM223/(camera:PC2071); Serial: ESF1/(53)
Communication System: IEEE 802.11b(1Mbps, DBPSK/DSSS);

Frequency: 2462 MHz; Crest Factor: 1.0 (*. Frame Length in ms: 0; Communication System PAR: 0 dB; PMF: 1)
Medium: M2450; Medium parameters used: f =2462 MHz; ¢ =1.991 S/m; &.=50.67; p = 1000 kg/m3
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3679; ConvF(6.82, 6.82, 6.82); Calibrated: 2013/07/22;
-Sensor-Surface: 2mm (Mechanical Surface Detection), z= 1.0, 31.0 -Electronics: DAE4 Sn626; Calibrated: 2013/09/17
-Phantom: ELI v4.0; Type: QDOVA001BA; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6324)

portable,wm223(e8f1)+dcl_pc2071(53)/m2;pos;top-rear(LCD)&touch(d0mm),11b(1m),m2462/

Area Scan:72x120,12 (7x11x1): Measurement grid: dx=12mm, dy=12mm; Maximum value of SAR (measured) = 0.436 W/kg

Area Scan:72x120,12 (61x101x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm; Maximum value of SAR (interpolated) = 0.619 W/kg
Fast SAR: SAR(1 g) = 0.360 mW/g;

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

Reference Value = 19.672 V/m; Power Drift =-0.03 dB, Maximum value of SAR (measured) = 0.745 W/kg
Peak SAR (extrapolated) = 1.066 mW/g

SAR(1 g) = 0.420 mW/g; SAR(10 g) = 0.160 mW/g
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Remarks:  *, Date tested: 2013/10/04; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 155mmy; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 23.5 + 1.0deg.C./ 45 £ 10 %RH,
* liquid temperature: 22.4(start)/22.4(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 / Platform (1) (cont’d)
Step 1: Change the setu] itions (cont®

Step 1-3: Top & touch (separation distance=0mm) / 11b(1Mbps), 2462MHz (11ch.)

EUT: Wireless module/(in Digital camera); Type: WM223/(camera:PC2071); Serial: ESF1/(53)
Communication System: IEEE 802.11b(1Mbps, DBPSK/DSSS);

Frequency: 2462 MHz; Crest Factor: 1.0 (*. Frame Length in ms: 0; Communication System PAR: 0 dB; PMF: 1)
Medium: M2450; Medium parameters used: f =2462 MHz; ¢ =1.991 S/m; &.=50.67; p = 1000 kg/m3
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3679; ConvF(6.82, 6.82, 6.82); Calibrated: 2013/07/22;
-Sensor-Surface: 2mm (Mechanical Surface Detection), z= 1.0, 31.0, 161.0 -Electronics: DAE4 Sn626; Calibrated: 2013/09/17
-Phantom: ELI v4.0; Type: QDOVA001BA; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6324)

portable,wm223(e8f1)+dcl_pc2071(53)/m3;pos;top&touch(d0mm),11b(1m),m2462/

Area Scan:72x120,12 (7x11x1): Measurement grid: dx=12mm, dy=12mm; Maximum value of SAR (measured) = 1.03 W/kg

Area Scan:72x120,12 (61x101x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm; Maximum value of SAR (interpolated) = 1.09 W/kg
Z.Scan;160,5 (1x1x33): Measurement grid: dx=20mm, dy=20mm, dz=5Smm; Maximum value of SAR (measured) = 1.04 Wkg

Fast SAR: SAR(1 g) =0.638 mW/g;

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

Reference Value =22.889 V/m; Power Drift =-0.20 dB, Maximum value of SAR (measured) = 1.12 W/kg
Peak SAR (extrapolated) = 1.692 mW/g (*required to evaluate multi channels)

SAR( g) =0.658 mW/g; SAR(10 g) = 0.249 mW/g
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Remarks:  *, Date tested: 2013/10/04; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 155mmy; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 23.5 + 1.0deg.C. /45 + 10 %RH,
* liquid temperature: 22 4(start)/22.4(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 / Platform (1) (cont’d)
Step 1: Change the setu] itions (cont®

Step 1-4:  2437MHz (6ch.). 11b(1Mbps) / Top & touch (separation distance=0mm)

EUT: Wireless module/(in Digital camera); Type: WM223/(camera:PC2071); Serial: ESF1/(53)
Communication System: IEEE 802.11b(1Mbps, DBPSK/DSSS);

Frequency: 2437 MHz; Crest Factor: 1.0 (*Frame Length in ms: 0; Communication System PAR: 0 dB; PMF: 1)
Medium: M2450; Medium parameters used: f =2437 MHz; ¢ = 1.957 S/m; &.=50.74; p = 1000 kg/m3
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3679; ConvF(6.82, 6.82, 6.82); Calibrated: 2013/07/22
-Sensor-Surface: 2mm (Mechanical Surface Detection), z= 1.0, 31.0, 161.0 -Electronics: DAE4 Sn626; Calibrated: 2013/09/17
-Phantom: ELI v4.0; Type: QDOVA001BA; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6324)

portable,wm223(e8f1)+dcl_pc2071(53)/m4;ch;top&touch(d0mm),11b(1m),m2437/

Area Scan:72x84,12 (7x8x1): Measurement grid: dx=12mm, dy=12mm; Maximum value of SAR (measured) = 0.885 W/kg

Area Scan:72x84,12 (61x71x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm; Maximum value of SAR (interpolated) = 0.933 W/kg
Z.Scan;160,5 (1x1x33): Measurement grid: dx=20mm, dy=20mm, dz=5mm; Maximum value of SAR (measured) = 0.968 Wkg

Fast SAR: SAR(1 g) = 0.549 mW/g;

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

Reference Value =21.416 V/m; Power Drift = 0.03 dB, Maximum value of SAR (measured) = 0.968 W/kg
Peak SAR (extrapolated) = 1.470 mW/g

SAR( g) =0.580 mW/g; SAR(10 g) = 0.224 mW/g

0.774

01561

0.387

[o] [o]
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Remarks: *. Date tested: 2013/10/04; 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 £ 1.0deg.C. /45 £ 10 %RH,
* liquid temperature: 22.4(start)/22.4(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 / Platform (1) (cont’d)
Step 1: Change the setu] itions (cont®

Step 1-5:  2412MHz (1ch.). 11b(1Mbps) / Top & touch (separation distance=0mm)

EUT: Wireless module/(in Digital camera); Type: WM223/(camera:PC2071); Serial: ESF1/(53)
Communication System: IEEE 802.11b(1Mbps, DBPSK/DSSS);

Frequency: 2412 MHz; Crest Factor: 1.0 (*Frame Length in ms: 0; Communication System PAR: 0 dB; PMF: 1)
Medium: M2450; Medium parameters used: f =2412 MHz; ¢ =1.927 S/m; &.=50.80; p = 1000 kg/m3
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3679; ConvF(6.82, 6.82, 6.82); Calibrated: 2013/07/22;
-Sensor-Surface: 2mm (Mechanical Surface Detection), z= 1.0, 31.0, 161.0 -Electronics: DAE4 Sn626; Calibrated: 2013/09/17
-Phantom: ELI v4.0; Type: QDOVA001BA; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6324)

portable,wm223(e8f1)+dcl_pc2071(53)/m5;ch;top&touch(d0mm),11b(1m),m2412/

Area Scan:72x84,12 (7x8x1): Measurement grid: dx=12mm, dy=12mm; Maximum value of SAR (measured) = 0.820 W/kg

Area Scan:72x84,12 (61x71x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm; Maximum value of SAR (interpolated) = 0.859 W/kg
Z.Scan;160,5 (1x1x33): Measurement grid: dx=20mm, dy=20mm, dz=5mm; Maximum value of SAR (measured) = 0.896 W/kg

Fast SAR: SAR(1 g) = 0.503 mW/g;

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

Reference Value =20.739 V/m; Power Drift = 0.03 dB, Maximum value of SAR (measured) = 0.890 W/kg
Peak SAR (extrapolated) = 1.346 mW/g

SAR(1 g) = 0.531 mW/g; SAR(10 g) = 0.205 mW/g
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(Shown with no transparency of area scan and a fast 1g-SAR plot)
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Remarks: *. Date tested: 2013/10/04; 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 £ 1.0deg.C. /45 £ 10 %RH,
* liquid temperature: 22.4(start)/22. 4(end)/22.2(in check) deg.C.; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/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



TestreportNo. : 10048648S-A

Page : 220f47
Issued date : October 29,2013
FCCID : AZD223
Appendix 2-2: SAR measurement data / Platform (1) (cont’d)
Step 1: Change the setu] itions (cont®

Step 1-6: Battery type: MB-6L.LH, Top & touch (separation distance=0mm)/ 11b(1Mbps), 2462MHz (11ch.)

EUT: Wireless module/(in Digital camera); Type: WM223/(camera:PC2071); Serial: ESF1/(53)
Communication System: IEEE 802.11b(1Mbps, DBPSK/DSSS);

Frequency: 2462 MHz; Crest Factor: 1.0 (*Frame Length in ms: 0; Communication System PAR: 0 dB; PMF: 1)
Medium: M2450; Medium parameters used: f =2462 MHz; ¢ =1.991 S/m; &.=50.67; p = 1000 kg/m3
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3679; ConvF(6.82, 6.82, 6.82); Calibrated: 2013/07/22;
-Sensor-Surface: 2mm (Mechanical Surface Detection), z= 1.0, 31.0, 161.0 -Electronics: DAE4 Sn626; Calibrated: 2013/09/17
-Phantom: ELI v4.0; Type: QDOVA001BA; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6324)

portable,wm223(e8f1)+dcl_pc2071(53)/m6;bty-type;top(bty=LH)&touch(d0mm),11b(1m),m2462/

Area Scan:72x84,12 (7x8x1): Measurement grid: dx=12mm, dy=12mm; Maximum value of SAR (measured) = 0.892 W/kg

Area Scan:72x84,12 (61x71x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm; Maximum value of SAR (interpolated) = 1.01 W/kg
Z.Scan;160,5 (1x1x33): Measurement grid: dx=20mm, dy=20mm, dz=5Smm; Maximum value of SAR (measured) = 1.06 Wkg

Fast SAR: SAR(1 g) = 0.590 mW/g;

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

Reference Value =22.584 V/m; Power Drift = 0.06 dB, Maximum value of SAR (measured) = 1.06 W/kg
Peak SAR (extrapolated) = 1.686 mW/g

SAR(1 g) = 0.645 mW/g; SAR(10 g) = 0.242 mW/g
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Remarks: *. Date tested: 2013/10/04; 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 + 1.0deg.C. /45 £ 10 %RH,
* liquid temperature: 22.4(start)/22. 4(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: Measurement data / Platform (1) (cont’d)
Step2:  Change the operation mode

Step 2-1: 11n(40HT)YMCS0), 2452MHz (9ch.) / Top & touch (separation distance=0mm)

EUT: Wireless module/(in Digital camera); Type: WM223/(camera:PC2071); Serial: E8F1/(53)
Communication System: IEEE 802.11n(40HT)(MCS0, BPSK/OFDM);

Frequency: 2452 MHz; Crest Factor: 1.0 (*Frame Length in ms: 0; Communication System PAR: 0 dB; PMF: 1)
Medium: M2450; Medium parameters used: f =2452 MHz; ¢ =1.979 S/m; &.=50.72; p = 1000 kg/m3
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3679; ConvF(6.82, 6.82, 6.82); Calibrated: 2013/07/22;
-Sensor-Surface: 2mm (Mechanical Surface Detection), z= 1.0, 31.0, 161.0 -Electronics: DAE4 Sn626; Calibrated: 2013/09/17
-Phantom: ELI v4.0; Type: QDOVA001BA; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

portable,wm223(e8f1)+dcl_pc2071(53)/m7;mode;top&touch(d0mm),n40(m0),m2452/

Area Scan:72x84,12 (7x8x1): Measurement grid: dx=12mm, dy=12mm; Maximum value of SAR (measured) = 0.489 W/kg

Area Scan:72x84,12 (61x71x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm; Maximum value of SAR (interpolated) = 0.547 W/kg
Z.Scan;160,5 (1x1x33): Measurement grid: dx=20mm, dy=20mm, dz=5mm; Maximum value of SAR (measured) =0.561 W/kg

Fast SAR: SAR(1 g) = 0.327 mW/g;

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

Reference Value = 17.148 V/m; Power Drift = 0.04 dB, Maximum value of SAR (measured) = 0.563 W/kg
Peak SAR (extrapolated) = 0.888 mW/g

SAR( g) =0.346 mW/g; SAR(10 g) = 0.134 mW/g

SAR;Zoom Scanamaoﬂlgvmemmx. ¥=3, 20 SAR:Zoom Scan.mmslgs\ﬁlmmm\" X=3. 20 Markers
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SAR;Zoom Sean30GIG0EVake ong ¥, Xe1, 70 SAR:Zoom Sean3xa0a0 % Value Alng Z, K18, Y213
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Remarks: *. Date tested: 2013/10/04; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 155mmy; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 23.5 + 1.0deg.C./ 45+ 10 %RH,
* liquid temperature: 22.4(start)/22.5(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 3: Test instruments
Appendix 3-1: Equipment used
Control No. Instrument Manufacturer Model No Serial No Test Item | Calibration Date =
Interval(month)
COTS-SSAR-D [DASYS2 Schmid&Partner DASYS2 VEB.2 B969]- SAR -
2 Engineering AG
COTS-SSEP-0 |Dislectric assessment Schmid&Partner DAK - SAR -
Fi kit Engineering AG
SSAR-02 SAR measurement Schmid&Partner DASYS 1324 SAR Pre Check
system Engineering AG
SSRBT-02 SAR robot Schmid&Partner TX60 Lspeag F12/5L20A1/A [SAR 2013/09/02 += 12
Engineering AG ;
A0
KDAE-M Data Acquisition Schmid&Partner DAE4 626 SAR 201370917 =12
Electronics Engineering AG
KPB-01 Dosimetric E-Field Schmid&Partner EX3DV4 3679 SAR 2013/07-13 =12
Probe Engineering AG
KSDA-01 Dipole Antenna Schmid&Partner D2450v2 B2z SAR(daily) |2013/01/08 =12
Engineering AG
KPFL-01 Flat Phantom Schmid&Partner Oval flat phantom | 1059 S5AR 2012/10/31 =12
Engineering AG ELI 4.0
SSENA-D1 Metwork Analyzer Agilent 8753ES US3o171777 SAR 2012/12/29 =12
SEPP-02 Dielectric probe Schmid&Partner DAK3S 1129 S5AR 2013/08/24 =12
Engineering AG
KSG-08 Signal Generator Rohde & Schwarz SMTOE 100763 SAR(daily) 2013/07/31 =12
KPA-12 RF Power Amplifier MILMEGA AS2560-50 1013582 SAR(daily) [pre Check
KCPL-07 Directional Coupler Pulsar Microwave Corp. |CCS30-B26 e SAR(daily) Pre Check
KPM-06 Power Meter Rohde & Schwarz NRVD 101599 SAR(daily) [2013/09/03 = 12
KIU-08 Power sensor Rohde & Schwarz NRV-Z4 100372 SAR(daily) 2013/09/03 =12
KIU-08 Power sensor Rohde & Schwarz MNRV-Z4 100371 SARdaily) 201370903 =12
KAT10-P1 Attenuator Weinschel 24-10-34 BY5927 SAR{daily) 2013/02/27 =12
KPM-035 Power meter Agilent E4417A GB41290718 SAR(daily) [2013/04/18 * 12
KPS5-01 Power sensor Agilent E932TA US40440544 SAR{daily} 2013/04/18 = 12
SAT20-SAR1 |Attenuator TME SFA-01AXPJ-20 |- SAR(daily) 2013/04/05 + 12
KRU-01 Ruler{300mm) Shinwa 13134 - SAR 2013/03/25 = 12
KRLU-05 Ruler(100x50mm,L) Shimwa 12101 = SAR 2013/05/27 =12
KO5-13 Digtal thermometer HAMMA, Checktemp-2 KO5-13 SAR 2013/01/31 =12
KOS5-14 Thermo-Hygrometer SATO KEIRYOKI SK-L200THII@ / |015246/08169 |[SAR 2013/01/31 =12
data logger SK-LTHO @ -2
S0S5-5AR1 Digtal thermometer LKMelectonic DTM3I000 31T SAR 201310701 =12
S505-11 Humidity Indicator AGD AD-5681 4063424 SAR 2013/02/27 =12
S05-12 Digtal thermometer HAMMA Checktemp-4 505-12 SAR 2013/02/25 =12
KPM-08 Power meter Anritsu ML24954 600003356 Ant.pwr 2013/09/04 = 12
KP55-04 Power sensor Anritsu MAZ411E 012088 Ant. pwr 2013/09/04 = 12
KAT10-53 Attenuator Agilent 84900 010 50924 At pwr 2013/02/19 =12
SSA-04 Spectrum Analyzer Advantest R3272 1011005994 SaR(meni) |2012/12/17 =12
KSDH-01 Device holder Schmid&Partner Mourting device for]- SAR 2013/09/02 +12
Engineering AG transmitter
SWTR-03 Dl water MonotaRo 34557433 - SAR Pre Check
KSLM245-01 |Tissue simulation ligud Schmid&Partner SL AAM 245 = SAR (Daily check)
{2450MHz.bady) Engineering AG Target value +5%
No.7 SAR shielded room TDK - - SAR (A?n?lglem%gg o
Shielded room 2.76m(W)x3.76m(D)x2.4 :
( »24miHD) < 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
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Appendix 3-2: Configuration and peripherals

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

»

Mazs uraman Sarver DASYS

robat controlier

| Flat phantom

14 Tissue
simulating
liquid

} Device holder

CSBC

—11

The DASYS 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,
imechanical 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
luse 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
imovement 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 DASY5 software.

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

O |0 (|| W

The phantom.

—_
(=]

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

—
—

Tissue simulating liquid mixed according to the given recipes.

12

Validation dipole kits allowing to validate the proper functioning of the system.
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Appendix 3-3: Test system specification

TX60 Lsepag robot/CS8Csepag-TX60 robot controller

eNumber of Axes ) eRepeatability  : £0.02mm
eManufacture : Stéubli Unimation Corp.

DASYS Measurement server

eFeatures : The DASYS measurement server is based on a PC/104 CPU board with a
400MHz intel ULV Celeron, 128MB chip-disk and 128MB RAM. The
necessary circuits for communication with the DAE4 electronics box, as well
as the 16 bit AD converter system for optical detection and digital /O
interface are contained on the DASYS 1/O board, which is directly connected
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.
Serial optical link for communication with DASYS 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 : < 1uV (with auto zero)

eInput Resistance 1 200MQ
eBattery Power : > 10hr of operation (with two 9V battery)
eManufacture : Schmid & Partner Engineering AG

| Electro-Optical Converter (EOC61) |
eManufacture . Schmid & Partner Engineering AG

| Light Beam Switch (LB5/80) |
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: 3679)
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  : 2450, 5200, 5300, 5500, 5600, 5800MHz (Head and Body)
eDirectivity : 0.3 dB in HSL (rotation around probe axis)
0.5 dB in tissue material (rotation normal to probe axis)
eDynamic Range : 10puW/g to > 100 mW/g; Linearity: +0.2 dB (noise: typically < 1pW/g)
eDimension : Overall length: 330mm (Tip: 20mm)
Tip diameter: 2.5mm (Body: 12mm)
Typical distance from probe tip to dipole centers: 1mm
eApplication . High precision dosimetric measurement in any exposure scenario (€.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
*Type : ELI 4.0 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
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

&

-

I, Robot controller

| .

EX3DV4 E-field Probe

| ELI4.0 flat phantom

Device holder
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Appendix 3-4: Simulated tissue composition and parameter confirmation

Liquid type used Xused / Body, MSL 2450
M/N / Control No. SL AAM 245 / KSLM245-01
Ingredient Mixture (%)
Water 52-15%
C8H1803 (DGBE, Diethylene glycol monobutyl ether) 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 Target value ASAR |Deviation Limit Deviation | Limit

Date [MHz] | Ambient | Liquid[deg.C.] | Depth | Reltivepemitivityer | #1:Std. | #2:Cal. | Measured | (1g)[%] | for#1 %] for#2 | [%]
(Liquid) Before | After | [mm] Conductivity: o 1) (*2) ¢3) | ©a)%l| | €l | ¢2)

October 4, 2450 22.2degC. er[-] 52.7 50.5 50.70 -3.8 +5 +0.4 +5
003 | (Body) | /svmn | 222 | 22 | (159 o [Si] 195 [ 2.01 | 1972 | ™ 52 5 [ 1.9 [ +5

*1. The target value is a parameter defined in Appendix A of KDB865664 DO1 (vO1r01).
*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 Janl13, the data sheet was filed in this report.).

*3. The number of ASAR(1g) of body simulated tissue was reference purpose only. ASAR correction was only applied to head simulated tissue. The coefficients are

Decision on Simulated Tissues of 2450MHz; In the Standard Interpolated

KDB865664, the dielectric parameters suggested for F(MHz) Head Tissue Body Tissue F(MHz) Head Tissue Body Tissue
head and body tissue simulating liquid are given at 2000, e | o[Sm]| e |o[S/m] e | o[S/m] e | c[S/m]
2450 and 3000MHz. As an intermediate solution, (1800-)2000 | 40.0 140 | 533 | 152 2412 39.27 | 1766 | 5275 | 1914
dielectric parameters for the frequencies between 2000- 2450 39.2 180 | 527 | 195 2437 39.22 | 1788 | 52.72 | 1938
2450 and 2450-3000 were obtained using linear 3000 385 240 | 520 | 273 2452 39.20 | 1.802 | 5270 | 1.953
interpolation. 2462 39.18 | 1813 | 5268 | 1.967

parameters defined in Annex F, IEC 62209-2:2010.
ASAR(1g)= Cer xAgr + Co xAc, Cer=-7.854E-4x{3+9.402E-3x2-2.742E-2x£-0.2026 / Co =9.804E-3x3-8.661 E-2x{2+2.98 1E-2x£+0.7829

Appendix 3-5:  Daily check results

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 Daily check results are in the table below. (*. Refer to Appendix 3-6 of measurement data.)

Daily check results
. - Liquid| Dielectric | Power Daily check target & measured
Date ““"] '“T“;‘;e‘f’ Ambient | Ui Temp-[deg C | 1y o | parameter | drift SAR 1g [Wikg] Deviation| Lirit
Check | Before| After | [mm] | gr [] | 6[S/m] | [dB] Target M | %] [%]
October4, 233 degC n/a (*4) 50.4 (1W scaled) - -
2013 | 290 | Body | gy | 222 | 228 | 227|155 130701 1972 1 001 g *5) | (12.6 250mW)>ASAR-comrected: n/a) | -1.6 | +10

*

n/a: not applicable, not applied.

*4. The target value (normalized to 1W) is defined in IEEE Std.1528.
*5. The target value (250mW input power) is a parameter defined in the calibration data sheet of D2450V2 (sn:822) dipole calibrated by

Schmid & Partner Engineering AG (Certification No. D2450V2-822 Jan13, the data sheet was filed in this report.).

* 'We performed the Daily check based on FCC requirement, “The 1g or 10g 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 Std.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 Std.1528 (manufacture’s cal.: 52.5W/kg (+0.2%, vs.
standard=52.4W/kg). so we can only use Body liquid validation data for our Daily check procedure

Liquid depth:
155mm
(October 4,2013)

Test setup for the system performance check

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

2450MHz System check (Body tissue) / Forward conducted power: 250mW

EUT: Dipole(2.45GHz); Type: D2450V2; Serial: 822

Communication System: CW; Frequency: 2450 MHz; Crest Factor: 1.0 (*. Frame Length in ms: 0; Communication System PAR: 0 dB; PMF: 1)

Medium: M2450; Medium parameters used: f=2450 MHz; = 1.972 S/m; .= 50.70; p=1000 kg/mJ
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration: -Probe: EX3DV4 - SN3679; ConvF(6.82, 6.82, 6.82); Calibrated: 2013/07/22;  -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: ELI v4.0; Type: QDOVAO01BA,; Serial: 1059; Phantom section: Flat Section

Area Scan:60x60,12 (6x6x1): Measurement grid: dx=12mm, dy=12mm; Maximum value of SAR (measured) = 13.1 W/kg

Area Scan:60x60,12 (51x51x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm; Maximum value of SAR (interpolated) = 20.9 W/kg
Z Scan;160,5 (1x1x33): Measurement grid: dx=20mm, dy=20mm, dz=5Smm; Maximum value of SAR (measured) = 19.2 W/kg

Fast SAR: SAR(1 g) (*. Polynomial fity=13.2 mW/g (+4.8%, vs. Z/S); SAR(10 g) =5.87 mW/g (-0.3%, vs. Z/S);

Zoom Scan:30x30x30,5-5-5 (7x7x7)/Cube 0: Measurement grid: dx=Smm, dy=Smm, dz=5Smm;
Reference Value = 100.2 V/m; Power Drift =0.01 dB, Maximum value of SAR (measured) = 19.2 W/kg
Peak SAR (extrapolated) =25.568 mW/g (-1.7%, vs. std-[EC62209-2=26.0 W/kg)

SAR(1 g) =12.6 mW/g (-1.6%, vs. speag-cal.=12.8 W/kg); SAR(10 g) = 5.89 mW/g
: -
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Remarks: *. Date tested: 2013/10/04, Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 155mm; Position: distance of dipole to phantom: 8mm (10mm to liquid); ambient: 22.3 deg.C. /49 %RH,
* liquid temperature: 22.8(start)/22.7(end)/22.2(in check) deg.C.; *.White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)

Appendix 3-7: Daily check uncertainty

Uncertainty of system daily check (~6GHz) (Body liquid, 2.4-6GHz, ¢, o: <5%, DAK3.5) (v07) 1g SAR 10g SAR
Combined measurement uncertainty of the measurement system (k=1) +12.7% +124 %
Expanded uncertainty (k=2) +254% +24.8 %
Error Description (v07) Uncertainty | Probably | pivisor | ci(lg) | ci(109)|  ui(1g) ui(10g) | Vi, veff
A | Measurement System (DASY5) (std. uncertainty) | (std. uncertainty)
1 | Probe Calibration Error 245,52,53,5.5,5.6,5.8GHz+100MHz) +6.55 % Normal 1 1 1 +6.55 % +6.55 % 0
2 | Axial isotropy 4.7 % Rectangular \3 0.7 0.7 +1.9% +1.9% o0
3 | Hemispherical isotropy (*flat phantom, <5°) +9.6 % Rectangular \3 0.7 0.7 +3.9% +3.9% 0
4 | Boundary effects +4.8 % Rectangular \3 1 1 +2.8% +2.8% 0
5 [ Probe linearity +47% | Rectangular [ \3 1 1 £2.7% £2.7% ©
6 | Probe modulation response (CW) +0.0 % Rectangular \3 1 1 +0.0% +0.0% ©
7 | System detection limit +1.0% Rectangular \3 1 1 +0.6 % +0.6 % 0
8 | Response Time Error (<5ms/100ms wait) +0.0 % Rectangular \3 1 1 +0.0% +0.0% )
9 | Integration Time Error (CW) +0.0 % Rectangular \3 1 1 +0.0% +0.0% ©
10 | System readout electronics (DAE) +0.3 % Normal 1 1 1 +0.3% +0.3% 0
11 | RF ambient conditions-noise +3.0% Rectangular \3 1 1 +1.7% +1.7% 0
12 | RF ambient conditions-reflections +3.0% Rectangular \3 1 1 +1.7% +1.7% 0
13 | Probe positioner mechanical tolerance +33% Rectangular \3 1 1 +1.9% +1.9% 0
14 | Probe positioning with respect to phantom shell +6.7% Rectangular \3 1 1 +39% +39% ©
15 | Max.SAR evaluation +4.0 % Rectangular \3 1 1 +£2.3% +2.3% 0
B | Test Sample Related
16 | Deviation of the experimental source +55% Normal 1 1 1 +5.5% +5.5% 0
17 | Dipole to liquid distance (10mm=0.2mm,<2deg.) +2.0% Rectangular \3 1 1 +12% +1.2% £
18 | Drift of output power (measured, <0.2dB) +25% Rectangular \3 1 1 +14% +14% 0
C | Phantom and Setup
19 | Phantom uncertainty +£2.0% Rectangular \3 1 1 +1.2% +12% 0
20 | Liquid conductivity (target) (<5%) 450% | Recangular |3 064 | 043 +18% £12% ©
21 | Liquid conductivity (meas.) (DAK3.5) +3.1% Normal 1 0.64 043 +2.0% +1.3% 0
22 | Liquid pemittivity (target) (<5%) +5.0% Rectangular [ 3 0.6 049 +1.7% +14% 0
23 | Liquid permittivity (meas.) (DAK3.5) £2.95% Normal 1 06 | 049 £1.7% 4% ©
24 | Liquid Conductivity-temp.uncertainty (2deg C)) 452% | Rectangular | V3| 0.78 | 0.1 3% 21% ©
25 | Liquid Permittivity-temp.uncertainty (<2deg.C.) +0.8 % Rectangular [ 3 0.23 0.26 +0.1 % +0.1 % 0
Combined Standard Uncertainty +12.7% +124 %
Expanded Uncertainty (k=2) +254 % +24.8%

*. This measurement uncertainty budget is suggested by IEEE 1528, IEC 62209-2 and determined by Schmid & Partner Engineering AG (DASY'5 Uncertainty Budget).
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4)

(1P,
ga:llblr:ﬂ&o; Laboratory of ‘{_@g § Schwsizerischar Kallbrierdienst
chrm Iarlnsr ’ ¢ Service suisse d'dtalonnage
Engineering AG et s Sarvizio svizzern di taratura
Zeughausstrasse 43, B004 Zurich, Swimerand k4 rl-\w..w‘ Swiss Calibration Service
Aeoradited by the Swiss Accrediabon Service [SAZ) Accreditation Ne.: SCS 108

The Swiss Accreditation Service s ane of the signataries to the EA
Mullilateral Agreement for the recognition of calibration cartificates.

cront TUESRPARRT) T T

[Certificats No: EXI-3679_Jul13

|CALIBRATION CERTIFICATE

Cejec EX30VA-SN:367T9

Calbration pracedureds) TQA CAL-DT.vE, TA CAL-14v3, QA CAL-23v4, OA CAL-25.v4
; Calibration procedure for dosimetric E-field probés

Calibeation date: Wuly22, 2008

This calibration cerificate dacurments the tracaabiity to nationsl stendards, which raslize the physical unita of messuraments (51,

The measurernénts and the uncenipinties with confidance probabdity are given on the following peges and ara part of the cerifizata,

Al calirations have basn ted in the closed laboratory facllity: enviranment semparature (22 £ 3)°C and bumidity < T0%.

Cabration Equipment used (MBTE critica! for callration)

Frimary Standacds 10 Cal Diake | Cerifisabe Mo Sthaduled Calivrabion
Fowar matar E44198 GE412038T4 D4-Ape-13 (Mo, 217-01738) Apr-14
Power ensor E44124 I 1436087 Dd-Apr-13 (Mo, 217-01733) Apr-14
Refarence 2 dB Attenuator SN 35054 (30) Od=Apra13 (Mo, 21701737} Apr-14
Reference 20 o8 Aenusion SN BHITT (20h) 04-Ape-13 (Mo, 217-01735) Apr-14
Reference 30 08 Atenuaion BM; 55128 {300] Dd-Apr-3 (ha. 217-01735) Agr-14
Reference Frobe ES30VE SM: 3013 28-Dac-12 (Ho, ES3-3013_Deell} De-13
DAEL SM: Ga0 J=lan-13 Mo, OAE4-BED_Jan1 3] Jan-14
Seoondary Standards I Check Dals (in houss) Schadulad Gheck
RF panarator HP 66430 LIS3E42LH01 700 A-Aug-99 (i howsa check Apr-13) In house ched: fge-15
Mebwrrk Anaheer HF 8TESE | US37320585 18-0ai-01 [in havea chack Oo-13) In house cheg: Oo-13
Nama i Sgrélwe .
Calibented by: | istae EbMaaug o Labarabory Techeician -
Approved by | Kafia Pokeric. - -
lssued: July 23, 2013
This calivation cefficate shall nof be reproduced excapt in full without willen approval of tha Ia_bar!hnr'.'.
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Appendix 3-8: _Calibration certificate: E-Field Probe (EX3DV4) (cont’d)

" - L R
Gahhll'atlon Laboratory of 53.:3& Schwalzerischer Kalibrigndionst
Sch mid & Partner = Service suisse Sétalonnage
Engineering AG z = Servizio svizzero di taraturs
Zeughmusstrasss 43, 5004 Zurich, Switrerland ﬁf Swiss Callbration Servico
el
Acoraditad oy the Swiss Ascredilation Sandce (SA5) Acereditation Mot SCS 108

The Swiss Accredittion Service is ane of the signatories to the EA
Multilateral Agreement for the recognition of callbration cerificates

Glossary:

TSL tesue simulating liguid

MORM:, vz sensitivity in free spaca

ConvF sansifivity in TSL / NORMx, v,z

DCP diode comprasslon paint

CF crest factor (1/duty_cycle) of the RF signal

ABCD modulation dependent linearzation paramaters

Palarization @ ip rotation around probe axis

Polarization B & rotation around an axis that s in the plane normal to probe axis {at measurement centsr),

l.e., % =0 is normal to proba axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spafial-Averaged Speciflic
Absorption Rate (3AR} in the Human Head from Wireless Communications Devices: Measurement
Techniques®, December 2003

b) IEC G2209-1, “Procedure to measure the Spedific Absorption Rate (SAR) for hand-hedd devices used in close
praximity 10 the ear (frequency range of 300 MHz o 3 GHz)", Fabruary 2005

Methods Applied and Interpretation of Parameters:

+  NORMxy,z: Assessed for E-feld polarization 8 = 0 {f < 900 MHz in TEM-cell; { > 1800 MHz R22 waveguide],
NORMx, v,z are only intermediate values, i.e., the uncertaintes of NORMsx,y.z does not affect the E*-field
uncertainty insida TSL (see below ConwF),

o NORM{x y.z = NORMx, .z * frequancy_response (see Freguency Response Chart). This linearization is
implamentad in DASY4 software versions later than 4.2, The uncariainty of the frequency response is included
in the stated uncertainty of ComvF,

*  DCPxy,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal [no uncestainty required). DCP does not depand on fraguency nor media.

*  PAR:PAR is the Peak to Average Ratio that is not calibrated but delermined based on the signal
characteristics

Ak BeyZ Cx e Deyz VRx 2 A, B, G, D are numerical Enearization parameters assessed based on
the data of powar sweep for gpacific modulation signal. The parametars do not depend on frequency nar
media. ¥R is the maximum calibration range expressed in RMS voltage across the diods.

»  ComvF and Boundary ENect Paramelers: Assessed in flal phantom using E-fleld (or Temperature Transfer
Standard for f < B00 MHz) and inside waveguide using analytical field distrioutions based on powar
measurements for { > 800 MHz. The same sefups are used for assessment of the paramaters applied for
boundary compensation (alpha, depth) of which typlsal uncertainty values are given, Thess parameters are
used in DASY4 software to improve probe accuracy close 1o the boundary. The sensitivity in TSL corresponds
to NORM, .z * ComvF whereby the unceriainty corresponds to that given for ConwF. A frequency depandent
CanvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz

*  Spherical isotropy (30 deviation lrom isctropy]: In a flekd of low gradients realized using a fiat phantom
exposed by a patch antanna,

»  Sanzor Offzel The sensor ofset corrasponds to the offset of virtual measurement center from the probe tip
{on probe axis), Mo tolerance required,
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Appendix 3-8: _Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
EXI0ONV4 — ShE3ETa Jduly 22, 2013

Probe EX3DV4

SN:3679

Manufactured:  September 9, 2008
Calibrated: July 22, 2013

Calibrated for DASY/EASY Systems
[Note: non-compatible with DWSY2 system!)
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Appendix 3-8: _Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
EX30V4- SN 36T July 22, 2013

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

Basic Callbration Parameters

Sensoer X Sensor ¥ Bensor Z Unc (k=2)
Morm (uV/{Wim)® 0.58 054 0.53 +101 %
DCP (m\Y° Q6.0 899.1 102.2 |
Modulation Calibration Parameters
uiD Communication System Name A B G o VR Une"
dB dBv v dB m¥ {k=2}
[ cw X 0.0 0.0 1.0 0.00 | 1852 | 127 %
¥ 0.0 0.0 1.0 163.8 |
2| 00 0.0 1.0 1735 1

The reported uncertainty of measurement Is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverags
probability of approximately 85%.

" Tha uncartalnies of MormiE,Y,Z &0 nol affect the E™eld unsarainty inside TSL (see Pages 5 and 6)

B Mumenical imeanzalion parametar: Lnzseraily nok reguined,

¥ Uincertairty is debermined using he max. deviation from Enear response applying rectengular distrbation and & exprassed for tha square of the
feld valwe,
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Appendix 3-8: _Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
EX30VA- SM:367% July 23, 2013

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

Calibration Parameter Determined in Head Tissue Simulating Media

e Rﬂlnﬂw . Cnnducﬂgﬂhr | Dapth Unet,

f {MHz} Permittivity [Sim) ConvF X | ConvFY | ConvFZ | Alpha {imumn) (k=2}
2450 39.2 1.80 6.81 5.81 B.81 0.57 067 | +12.0%
5200 I 36.0 4,66 4.88 4.85 4.86 0.35 1.80 +13.1 %
5300 359 4.76 4.81 4.81 4.81 0.30 1.80 131 %
5500 35.6 4,96 4.66 4.66 4,66 (.30 1.80 +13.1 %
SE00 355 5.07 4.40 4.40 4.40 0.35 1.80 +134%
SE00 353 5.27 4.449 448 4.48 0.35 180 | £131%

© Frequanay valldiy of + 100 MHE anly apaliss for DASY v4.4 and higher (see Page 2), else s restricled o £ 50 MHz The ucertainly is fa RSS
EIHHB ConvF uncectainly al calibealion Srequency and the uncerainty for the indicaled Fequency band,

Az frequancles balow 3 GHz, the validily of tissue parameters (e and a) can be relaxed 10 £ 105 i lquid compensatien formua is applied to
magsured SAR values, Al frequancies sbeve 3 GHz, the validity of tssus paramesers (¢ and o) ks restiicted Lo = 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicsted Lagel fssus pammeters
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Appendix 3-8: _Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
EX3DV4- BM:3673 SJuly 22, 2013

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

Calibration Parameter Determined in Body Tissue Simulating Media

. Relative Conducthvity Depth Unct,

1 [MHz} Permittivity ™ (Sim) " ComvFX | ConvF¥ | ConvFZ | Alpha |  (mm) x=2)
2450 527 1.95 6.2 B.82 6.82 072 | 082 +£12.0 %
5200 48.0 5.30 430 4.30 4.30 0.40 1.50 £ 1310 %
5300 | 48.9 5.42 4.16 4,16 4.18 0.40 1.20 +15.1 %
5500 48.8 5.65 3.83 3.83 3.83 0.45 1.50 +131%
5600 48.5 577 3.84 3.84 .84 0.40 190 | #131%
5800 48.% .00 4.14 4,14 4,14 0.45 160 | +£13.1%

£ Frequancy validly of + 100 MHz ony apalias for DASY vl and higher (2es Paga ), alse & is mstricted to £ 60 WHz. The uncerlainly is the RSS
of the ComvF uncertainty at callbralion feequency and e unsertairy for fhe indicated frequancy band.

F it frequencies balow 3 GHz, the valldlly of tssue peremeles {eand o) can be rekwed 10 + 10% i iquic compensation fomiss |5 spplied o
etaasurad SAR values, M frequancies asose 3 GHz, the validily of fesue paramebers (cand o) is restrizted ta = 8%. The uncertainty is the RSS of
e ConvF uncertainky for Indicated terget tiesus paramelens.
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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)

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

: 10048648S-A
: 370f47
: October 29, 2013

: AZD223

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- SH:2679 July 22, 2013

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

Other Probe Parameters

(Sensor Arrangement Triangular
Connector Angle {*) 11.8
Mechanical Suriace Detection Made © anabled |
Oplical Surface Detection Mode dizabled
Probe Overall Langth 337 mm
Probe Body Diameter 10 mim
Tip Length 9 mm
Tip Diametar 2.5 mm
Probe Tip lo Sensor X Calibration Point T imm |
Probe Tip o Sensor Y Calibration Poin 1 mm
Probe Tip to Sensor 2 Calibration Paint 1 mm
Recommended Measurement Distanca from Surface i 2mm
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Appendix 3-9: Calibration certificate: Dipole (D2450V2)
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Appendix 3-9: _Calibration certificate: Dipole (D2450V2) (cont’d)

Calibration Laboratory of @k

) * ¥
Schmid & Partnar f;ﬁ“‘-—’" = mh::ﬂmﬂ::::" I
Engineering AG m Servizlo svizzeen di tarsbura
Zewghianisiases 43, 8004 Turich, Swilzeiand %‘f Ewisk Callbratian Serviee
Actredited by Iha Swiak Asiditnion Sonica [E45) Accreditation Ne: SCS 108

The Bwiss Atcreditation Servioe is one of e slgnatcries to the EA
Buliilatenal Agresment for the recogaition of calisrabion cerlificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM %,y z
MA nat applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE 5td 1528-2003, IEEE Recommended Practics for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Tachniques”, December 2003

b) |EC 62209-1, "Procedura to measure the Specilic Absomption Rate (SAR) for hand-hald

devieas used in dlose proximity to the ear {frequency range of 300 MHz 1o 3 GHz),
February 2005

) Federal Communications Commission Offica of Engineering & Technology (FCC OET),
“Evaluating Complianca with FCC Guidelines for Human Exposure to Radiofrequency
Blectromagnetic Figlds; Additional Information for Evaluating Compliance of Mabils and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C {Editior 01-01) ta Bulletin 65

Additional Documentation:
d} DASY4/S Systern Handbook

Methods Applied and Interpretation of Parameters:

v Measurerment Conditions: Further detzails are available from the Validation Report at the end
of the certificate. All figures statad in the carificate ara valid at the frequenoy indicated.,

»  Antenna Parameters with TSL: The dipole is mounted with the spacer to position its leed
point exactly below the centar marking ol tha flat phantom section, with the arms criented
parallel ta the body axis.

»  Feed Point impedance and RAetum Loss: Thase parameters are measured with the dipole
positioned under the liquid filled phaniom. The impedance stated is ransformed from tha
measuremant at tha SMA connector to the feed peint. The Return Loss ensures (ow
reflected power. No uncartainly required.

+ Electtical Dalay: One-way delay betwaen the SMA connector and the antenna feed paoint,
Mo uncerainty requirad.

SAR measured; SAR measurad at the stated antenna input power,
SAA normalized; SAR as measured, normalized 1o an input power of 1 W at the antenna
cannecior.

+  SAR for nominal TSL parameters: The moasured TSL parameters are used to caleulate the
nominal SAR result,

The reported uncertainty of measurement 15 stated as the standand uncertainty of measurement
multiphed by the coverage factor k=2, which for a normal distribution cormesponds to a coverage
probability of approximatedy 95%.
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Appendix 3-9: _Calibration certificate: Dipole (D2450V2) (cont’d)
Measurement Conditions
DASY system conliguration, as far as nod given on pacga 1,
DASY Varsion DASYE VEZ.A8.4
Extrapolation Advancad Exirapolation
Phartom Madular Flat Phantam
| Distance Dipole Canter - TSL A0 M with Spacar
Zoom Scan Resolution dx, dy, de =8 mm
Frequency P450 MHE = 1 MHz
Head TSL parameters
The tollowing parsmedsrs and calculalions were apoled.
Temperaturs Farmittivity Condustivity
Hominal Head TSL paramelers 2200 392 1.80 mhom
Measured Head TSL parameters (2.0 0.2} °C A e % 1.85 mbaim = 8 %
Head TEL temperaiure changs during test <05 %G e e
SAR result with Head TSL
SAR averaged ever 1 em® [1 ) of Head TSL Candion

SAR mansurad

250 MW [npul potwer

13.4 Wikp

SAR for nominal Haed TSL paramelars

narmralzad o AW

B35 Wikg £ 17.0 % (k=2)

SAR veraged over 10 em® [10 &) of Head TSL

sardition

SAR measuned

250 mW inpull powar

E23Wikn

SAR for nominal Heed TSL parametars

riseraAlized to 1W

24.6 Wikg + 16,5 % (k=2)

Body TSL parameters

Thue follcwing paramedsrs and calculalions were apolied.
|

Temperature Permittivity |  Conductivity
Hominal Body TEL parameters 220G 527 .85 mihafm
Measured Body TEL parameters 220 =0.2)"C 505 +6% 207 mibedmi 2 B %
Body TEL temperature change during test <0,5°C — —
SAR result with Body TSL

SAR averaged over 1em’ {1 g) of Body TSL Condition

SAA measured 280 misV inpul power 128 'Wikg
 SARA far rominal Body TSL paramelens namaized to %W B0.0 Wikg = 17.0 % (k=)

- : =
SAR avaraged over 10 em’ (10 ) of Body TSL =l e
S4R mensuned 250 mW input poswer 5.93 Wikg

SAH for nominel Body TSL paramatans

] rarmiakzed o 1W

3.4 Wikg = 16.5 % (k=2

Canficate No: D24EOV2-822_ Janid

Page 3ol B

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




TestreportNo. : 10048648S-A

Page . 430f47
Issued date : October 29, 2013
FCCID . AZD223
Appendix 3-9: _Calibration certificate: Dipole (D2450V2) (cont’d)
Appendix
Antenna Parameters with Head TSL
Impedance, lransiormed to fean poinl SRE0+ 350
Baham Loga =263 dB
Antenna Parameters with Body TSL
Impedanse, ransiormad 1o fead peint S04 0+ 5.2 j |
Retwm Lass - 35,7 4B
General Antenna Parameters and Design
| Electrical Delay (one dirsclion) | 1.160 ns

After leng term use with 100W radisled power, anly a slight warming of the dipale near tha Tesdpoint can be measured,

The dipale s mede of standard samirigid coadal catle, The center conductor of the Teading ling |3 diresily conracied to ihe
sacond arm of ihe digole. Thi anterna is therafora shot-circuited for DC-signals. On some of the dipoles, small amd cape
are acded (o the dipoke ams in order 1o impeosve malehing when loaded recording to the pesition as aplsined in the
“Measurament Condilions” paragraph. The SAR data are rat affactsd by thés changa. Tha overall dipcle length is still
acconding to tha Slandand,

Ho axcessive force must be applied to the dipols amms, becsuss they might Bend ar the sakdersd cannections near 1he
Ieadpoint may be demaged.

Additional EUT Data

Menudachired by SFEAG
Manulaciured on ecambar 11, 2004
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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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