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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:

Step 2:

Step 3:

Step 4:
Step 5:

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.

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.

Around this point found in the Step 2 (area scan), a volume of 30mm(X axis)x30mm(Y axis)x30mm(Z axis) was
assessed by measuring 7x7x7 points under 3GHz.

And for any secondary peaks found in the Step2 which are within 2dB of maximum peak and not with this Step3
(Zoom scan) is repeated.

On the basis of this data set, the spatial peak SAR value was evaluated under the following procedure:

(1) The data at the surface were extrapolated, since the center of the dipoles is 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 [4]. A polynomial of the fourth order was calculated through the points in z-axes. This
polynomial was then used to evaluate the points between the surface and the probe tip.

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

(3) All neighboring volumes were evaluated until no neighboring volume with a higher average value was found.
Re-measurement of the E-field at the same location as in Step 1 for the assessment of the power drift.

Repeat Step 1-Step 4 with other condition or/and setup of EUT.
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Appendix 2-2: Measurement data
Step1:  Change the channels

Step 1-1:  2437MHz (ch.6) / 11b(1Mbps), Front-antenna (separation distance: Omm)

EUT: Wireless LAN Card; Type: E1600-12A; Serial: 001723146B56
Communication System: IEEE 802.11b(1Mbps, DBPSK/DSSS); Frequency: 2437 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f=2437 MHz; o = 1.98 S/m; £.=50.3; p =1000 kgm3

DASY4 Configuration: - Probe: EX3DV4 - SN3679; ConvF(7.34, 7.34, 7.34); Calibrated: 2011/05/19
- Sensor-Surface: 2mm (Mechanical Surface Detection) - Electronics: DAE4 Sn626; Calibrated: 2012/02/15
- Phantom: ELI4.0; Type: QDOVAO01BA; Serial: 1059; Phantom section: Flat Section
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184

feel, frt-ant&touch(d0),11b(1m),m2437(6)/
Area Scan:120x120,15 (9x9x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (measured) = 1.03 mW/g
Area Scan:120x120,15 (81x81x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (interpolated) = 1.56 mW/g

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

Reference Value =24.2 V/m; Power Drift = 0.146 dB, Maximum value of SAR (measured) = 1.89 mW/g
Peak SAR (extrapolated) =2.95 W/kg

SAR(1 g)=1.11 mW/g; SAR(10 g) =0.413 mW/g

iy
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0.756

0.378

0.000

Remarks: *. Date tested: 2012/04/09; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 154mm; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 24.9 deg.C. /40 %RH,
* liquid temperature: 22 4(start)/22.4(end)/22.6(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
Step 1: Change the channels

Step 1-2:  2412MHz (ch.1) / 11b(1Mbps)., Front-antenna (separation distance: 0mm

EUT: Wireless LAN Card; Type: E1600-12A; Serial: 001723146B56 (Mac.id)
Communication System: IEEE 802.11b(1Mbps, DBPSK/DSSS); Frequency: 2412 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f= 2412 MHz; ¢ =1.95 S/m; &= 50.5; p =1000 kg/m3

DASY4 Configuration: - Probe: EX3DV4 - SN3679; ConvF(7.34, 7.34, 7.34); Calibrated: 2011/05/19
- Sensor-Surface: 2mm (Mechanical Surface Detection) - Electronics: DAE4 Sn626; Calibrated: 2012/02/15
- Phantom: EL14.0; Type: QDOVAQO1BA; Serial: 1059; Phantom section: Flat Section
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184

fee2,frt-ant&touch(d0),11b(1m),m2412(1)/
Area Scan:90x90,15 (7x7x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (measured) = 1.09 mW/g
Area Scan:90x90,15 (61x61x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (interpolated) = 1.61 mW/g

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

Reference Value =23.3 V/m; Power Drift =-0.149 dB, Maximum value of SAR (measured) = 1.79 mW/g
Peak SAR (extrapolated) =2.71 Wikg

SAR(1 g) =1.09 mW/g; SAR(10 g) =0.427 mW/g

/
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0.000

Remarks: *. Date tested: 2012/04/09; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 154mm; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 24.9 deg.C. /40 %RH,
* liquid temperature: 22 4(start)/22.4(end)/22.6(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
Step 1: Change the channels

Step 1-3: 2462MHz (ch.11

>Worst SAR(1g) of EUT

EUT: Wireless LAN Card; Type: E1600-12A; Serial: 001723146B56
Communication System: IEEE 802.11b(1Mbps, DBPSK/DSSS); Frequency: 2462 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f=2462 MHz; o =2.02 S/m; &.=50.3; p =1000 kgm3

DASY4 Configuration: - Probe: EX3DV4 - SN3679; ConvF(7.34, 7.34, 7.34); Calibrated: 2011/05/19
- Sensor-Surface: 2mm (Mechanical Surface Detection) - Electronics: DAE4 Sn626; Calibrated: 2012/02/15
- Phantom: ELI4.0; Type: QDOVAO01BA; Serial: 1059; Phantom section: Flat Section
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184

fee3,frt-ant&touch(d0),11b(1m),m2462(11)/

Area Scan:90x90,15 (7x7x1): Measurement grid: dx=15mm, dy=15mm;Maximum value of SAR (measured) = 0.890 mW/g
Area Scan:90x90,15 (61x61x1): Measurement grid: dx=15mm, dy=15mm;Maximum value of SAR (interpolated) = 1.97 mW/g
Z.Scan:160,5 (1x1x33): Measurement grid: dx=20mm, dy=20mm, dz=5Smm; Maximum value of SAR (measured) = 1.96 mW/g

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

Reference Value =20.9 V/m; Power Drift = -0.123 dBm, Maximum value of SAR (measured) = 1.93 mW/g
Peak SAR (extrapolated) = 3.14 W/kg

SAR(1 g) =1.13 mW/g (Worst SAR(1g) of EUT); SAR(10 g) =0.395 mW/g
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Remarks: *. Date tested: 2012/04/09; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 154mm; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 24.9 deg.C. /40 %RH,
* liquid temperature: 22 4(start)/22.4(end)/22.6(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
Step2:  Change the positions
Step 2-1: Top (separation distance: Smm) / 2462MHz (ch.11), 11b(1Mbps)

EUT: Wireless LAN Card; Type: E1600-12A; Serial: 001723146B56 (Mac.id)
Communication System: IEEE 802.11b(1Mbps, DBPSK/DSSS); Frequency: 2462 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f=2462 MHz; o =2.02 S/m; &.=50.3; p =1000 kg/m3

DASY4 Configuration: - Probe: EX3DV4 - SN3679; ConvF(7.34, 7.34, 7.34); Calibrated: 2011/05/19
- Sensor-Surface: 2mm (Mechanical Surface Detection) - Electronics: DAE4 Sn626; Calibrated: 2012/02/15
- Phantom: EL14.0; Type: QDOVAO01BA; Serial: 1059; Phantom section: Flat Section
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184

fee6,top&gap=Smm,11b(1m),m2462(11)/
Area Scan:90x90,15 (7x7x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (measured) = 1.13 mW/g
Area Scan:90x90,15 (61x61x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (interpolated) = 1.21 mW/g

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

Reference Value =22.5 V/m; Power Drift =-0.150 dB, Maximum value of SAR (measured) = 1.23 mW/g
Peak SAR (extrapolated) = 1.85 W/kg

SAR(1 g) =0.770 mW/g; SAR(10 g) =0.303 mW/g

i/
1.2
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0.472

0.246

0.000

Remarks: *, Date tested: 2012/04/09; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 154mm; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 24.9 deg.C. /40 %RH,
* liquid temperature: 22 4(start)/22.4(end)/22.6(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. : 32CE0083-SH-01-D

Page : 18 of 47
Issued date : June 13,2012
FCCID : N43E160012A
Appendix 2-2: Measurement data (cont’d
Step 2: Change the positions (cont’d

Step 2-2: Front (separation distance: 0omm) / 2462MHz (ch.11), 11b(1Mbps)

EUT: Wireless LAN Card; Type: E1600-12A; Serial: 001723146B56 (Mac.id)
Communication System: IEEE 802.11b(1Mbps, DBPSK/DSSS); Frequency: 2462 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f= 2462 MHz; ¢ =2.02 S/m; &.=50.3; p=1000 kg/m3

DASY4 Configuration: - Probe: EX3DV4 - SN3679; ConvF(7.34, 7.34, 7.34); Calibrated: 2011/05/19
- Sensor-Surface: 2mm (Mechanical Surface Detection) - Electronics: DAE4 Sn626; Calibrated: 2012/02/15
- Phantom: EL14.0; Type: QDOVAQO1BA; Serial: 1059; Phantom section: Flat Section
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184

re-fee7,frt&touch(d0),11b(1m),m2462(11)/
Area Scan:90x90,15 (7x7x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (measured) = 0.709 mW/g
Area Scan:90x90,15 (61x61x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (interpolated) = 1.09 mW/g

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

Reference Value = 19.1 V/m; Power Drift =-0.105 dB, Maximum value of SAR (measured) = 1.07 mW/g
Peak SAR (extrapolated) = 1.53 W/kg

SAR(1 ) =0.639 mW/g; SAR(10 g) =0.244 mW/g

iy
1.0%
0.834
0.642

0.428

0.000

Remarks: *. Date tested: 2012/04/09; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 154mm; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 24.9 deg.C. /40 %RH,
* liquid temperature: 22.5(start)/22.6(end)/22.6(in check) deg.C.; *.White cubic: zoom scan area, Red cubic: big=SAR(10g )/smal=SAR(1g)
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Appendix 2-2: Measurement data (cont’d
Step 2: Change the positions (cont’d

Step 2-3: Rear (separation distance: 0mm) / 2462MHz (ch.11), 11b(1Mbps)

EUT: Wireless LAN Card; Type: E1600-12A; Serial: 001723146B56 (Mac.id)
Communication System: IEEE 802.11b(1Mbps, DBPSK/DSSS); Frequency: 2462 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f= 2462 MHz; ¢ =2.02 S/m; &.=50.3; p=1000 kg/m3

DASY4 Configuration: - Probe: EX3DV4 - SN3679; ConvF(7.34, 7.34, 7.34); Calibrated: 2011/05/19
- Sensor-Surface: 2mm (Mechanical Surface Detection) - Electronics: DAE4 Sn626; Calibrated: 2012/02/15
- Phantom: EL14.0; Type: QDOVAQO1BA; Serial: 1059; Phantom section: Flat Section
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184

fee8,rear&touch(d0),11b(1m),m2462(11)/
Area Scan:90x90,15 (7x7x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (measured) = 0.227 mW/g
Area Scan:90x90,15 (61x61x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (interpolated) = 0.240 mW/g

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

Reference Value = 3.94 V/m; Power Drift = 0.048 dB, Maximum value of SAR (measured) = 0.254 mW/g
Peak SAR (extrapolated) = 0.400 W/kg

SAR(1 g) =0.171 mW/g; SAR(10 g) =0.073 mW/g

iy
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0.203 {

0.031

0.000

Remarks: *. Date tested: 2012/04/09; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 154mm; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 24.9 deg.C. /40 %RH,
* liquid temperature: 22.6(start)/22.6(end)/22.6(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 (cont’d
Step 2: Change the positions (cont’

Step 24: Left (separation distance: 0omm) / 2462MHz (ch.11), 11b(1Mbps)

EUT: Wireless LAN Card; Type: E1600-12A; Serial: 001723146B56 (Mac.id)
Communication System: IEEE 802.11b(1Mbps, DBPSK/DSSS); Frequency: 2462 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f= 2462 MHz; ¢ =2.02 S/m; &.=50.3; p=1000 kg/m3

DASY4 Configuration: - Probe: EX3DV4 - SN3679; ConvF(7.34, 7.34, 7.34); Calibrated: 2011/05/19
- Sensor-Surface: 2mm (Mechanical Surface Detection) - Electronics: DAE4 Sn626; Calibrated: 2012/02/15
- Phantom: EL14.0; Type: QDOVAQO1BA; Serial: 1059; Phantom section: Flat Section
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184

fec9,left&touch(d0),11b(1m),m2462(11)/

Area Scan:90x90,15 (7x7x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (measured) = 0.265 mW/g
Area Scan:90x90,15 (61x61x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (interpolated) = 0.279 mW/g
Z.Scan:160,5 (1x1x33): Measurement grid: dx=20mm, dy=20mm, dz=5mm; Maximum value of SAR (measured) = 0.278 mW/g

Zoom Scan:30x30x30,5 (7x7x7)/Cube 0: Measurement grid: dx=5Smm, dy=5mm, dz=5mm;
Reference Value = 8.17 V/m; Power Drift = 0.20 dB, Maximum value of SAR (measured) = 0.284 mW/g
Peak SAR (extrapolated) = 0.431 W/kg

SAR(1 g) = 0.169 mW/g; SAR(10 g) = 0.070 mW/g

e/
0.284

0.227

0.057

0.000

Remarks: *. Date tested: 2012/04/09; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 154mm; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 24.9 deg.C. /40 %RH,
* liquid temperature: 22.6(start)/22.7(end)/22.6(in check) deg.C.; *.White cubic: zoom scan area, Red cubic: big=SAR(10g )/smal=SAR(1g)
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Appendix 2-2: Measurement data (cont’d
Step 2: Change the positions (cont’d

separation distance: 0Omm) / 2462MHz (ch.11), 11b(1Mbps

EUT: Wireless LAN Card; Type: E1600-12A; Serial: 001723146B56 (Mac.id)
Communication System: IEEE 802.11b(1Mbps, DBPSK/DSSS); Frequency: 2462 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f= 2462 MHz; ¢ =2.02 S/m; &.=50.3; p=1000 kg/m3

DASY4 Configuration: - Probe: EX3DV4 - SN3679; ConvF(7.34, 7.34, 7.34); Calibrated: 2011/05/19
- Sensor-Surface: 2mm (Mechanical Surface Detection) - Electronics: DAE4 Sn626; Calibrated: 2012/02/15
- Phantom: EL14.0; Type: QDOVAQO1BA; Serial: 1059; Phantom section: Flat Section
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184

fee10,right&touch(d0),11b(1m),m2462(11)/
Area Scan:90x90,15 (7x7x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (measured) = 0.154 mW/g
Area Scan:90x90,15 (61x61x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (interpolated) = 0.173 mW/g

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

Reference Value = 8.26 V/m; Power Drift =-0.20 dB, Maximum value of SAR (measured) = 0.189 mW/g
Peak SAR (extrapolated) = 0.263 W/kg

SAR(1 g) =0.118 mW/g; SAR(10 g) =0.052 mW/g

f
i

0.07

0.038

0.000

Remarks: *. Date tested: 2012/04/09; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 154mm; Position: distance of EUT to phantom: Omm (2mm to liquid); ambient: 24.9 deg.C. /40 %RH,
* liquid temperature: 22.7(start)/22.7(end)/22.6(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
Gontrol Ne. Instrument Manufacturer Model No Serial No Test [tem | Calibration Date *
Interval(month)
COTS-KSAR-O |DASY4 Schmid&Partner DASY4 V4.7 BED |- SAR -
1 Engineering AG
COTS-KSEP-0 |Dielectric measurement |Agilent 85070 1 SAR —
1
KSAR-01 SAR measurement Schmid&Partner DASY4 1088 SAR Pre Check
system Engineering AG
SSRBT-01 SAR robot Schmid&Partner RXB0B L FO4/5Z2T1A1/A |SAR 2012/02/06 * 12
Engineering AG /01
KDAE-01 Data Acquisition Schmid&Partner DAE4 626 [EAR 2012/02/15 = 12
Electrenics Engineering AG
KPBE-01 Dosimetric E-Field Schmid&Partner EX3DV4 3679 SAR 201170519 = 12
Probe Engineering AG
KSDA-01 Dipole Antenna Schmid&Partner D2450v2 822 SAR 2012701710 * 12
Engineering AG
EPFL-01 [Flat Phantom Schmid&Partner Oval flat phantom | 1059 [EAR 2011710726 = 12
Engineering AG ELI 40
SENA-DT MNetwork Analyzer Agilent 8793ES usasmTn SAR 2011712715 * 12
KEFF-01 Dielectric probe Agilent BS070E/8710-2036| 2540 SAR 2012702720 = 12
KSG-08 Signal Generator Rohde & Schwarz SMTOG 100763 SAR 2011/06/07 =12
KFA-12 RF Power Amplifier MILMEGA ASZ560-30 1018582 SAR Pre Check
KCPL-07 Directional Coupler Pulsar Microwave Corp. |[CCS30-B26 o621 SAR Pre Check
KPM-06 Power Meter Rohde & Schwarz NRVD 101599 SARI(Pf) 2011/09/13 * 12
KIU-0& Power sensor Rohde & Schwarz NRV-Z4 100372 SARIP) 2011/09/13 =12
KIU-09 Power sensor Rohde & Schwarz NRV-Z4 100371 SAR{dipl} 2011/09/13 = 12
KPM-05 Power meter Agilent E4417A GB41290718 SAR{dipl} 2012/03/22 = 12
KPSS-01 Power sensor Agilent EQ32TA US40440544 SAR(dipl} 2012/03/22 =12
KAT10-P1 Attenuator Weinschel 24-10-34 BY5927 SAR 2012702715 = 12
KATI0-CS1  |Attenuator HUBER+SUHNER 681017 A 768898-1 SAR 2012701710 = 12
KATI0-G52  |Attenuator HUBER+SUHNER G810 7.A 168898-2 G5 2012701710 * 12
KRU-01 Ruler(300mm) Shinwa 13134 - SAR 2012/03/08 =12
KRU-02 Ruler{ 150mm.L} Shinwa 12103 - SAR 2012/03/08 = 12
KRU-05 Ruler( 100x50mm,L) Shinwa 12101 - SAR 2011/05/26 = 12
KOS-13 Digtal thermometer HANMA Checktemp-2 KOS5-13 SAR 2012701 /06 = 12
KO5-14 Thermo—Hygrometer SATO KEIRYOKI SK-L200THO o / 015246 /08169 |SAR 2012/01/06 = 12
data logger SK-LTHI ¢ -2
S0s-11 Humidity Indicator ALD AD-5681 4063424 SAR 2012/02/06 = 12
KPM-08 Power meter Anritsu MLZ2495A GRO0003356 Ant.pwr 2011/09/12 = 12
KP55-04 Power sensor Anritsu MAZ411B 012088 Ant.pwr 2011/09/12 * 12
KATI10-53 Attenuator Agilent 8490D 010 s0924 Ant. pwr 2012702715 = 12
S3A-04 Spectrum Analyzer Advantest R3272 101100994 SAR(moni) |2011/12/28 =12
SWTR-03 DI water MonotaReo 34557433 - SAR Pre Check
KSLM245-01 |Tissue simulation ligud Schmid&Partner SL AAM 245 - SAR (Daily check)
(2450MHz body) Engineering AG Target value 5%
No.7 SAR shielded room TDK - - SAR (Daily check) .
Shielded room | (276mW)3.76m(D)x2.4m(H)) Ambient noise:
<12mwikg

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

calibrations.

All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national or international standards.
[Test Item] SAR: Specific Absorption Rate,

Ant.pwr: Antenna terminal conducted power

UL Japan, Inc.
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Appendix 3-2: Dosimetry assessment setup

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

Appendix 3-3: Configuration and peripherals
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The DASY4 system for performing compliance tests consist of the following items:

1

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

2

IA dosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for usage in tissue simulating liquid. The probe is equipped
with an optical surface detector system.

IA data acquisition electronic (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 between optical and electrical of the signals for the digital communication to
the DAE and for the analog signal from the optical surface detection.
The EOC is connected to the measurement server.

The function of the measurement server is to perform the time critical tasks such as signal filtering, control of the robot operation and fast
imovement interrupts.

IA probe alignment unit which improves the (absolute) accuracy of the probe positioning.

IA computer operating Windows XP.

OIS\ W

IDASY4 software.

IRemote control with teaches pendant and additional circuitry for robot safety such as warning lamps, etc.

10

The phantom.

11

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

12

Tissue simulating liquid mixed according to the given recipes.

13

Validation dipole kits allowing to validate the proper functioning of the system.
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Appendix 3-4: System components

1) EX3DV4 Probe Specification

Construction:

o Symmetrical design with triangular core.

o Built-in shielding against static charges.

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

Basic broad band calibration in air.

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

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

Directivity:

10.3 dB in HSL (rotation around probe axis)

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

Dynamic Range:

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

Overall length: 330mm (Tip: 20mm)

Tip diameter: 2.5mm (Body: 12mm)

Typical distance from probe tip to dipole centers: 1mm

Application:

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

2) Phantom (Flat

Construction:

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

Shell Thickness:

Bottom plate: 2 £0.2mm

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

Filling Volume:
Approx. 30 liters

ELI 4.0 flat phantom
=

EX3DV4 E-field Probe

Device holder

3) Device Holder

For this measurement, the urethane foam was used as device holder.

In combination with the Twin SAM Phantom V4.0/V4.0c or ELI4, the Mounting Device enables the
rotation of the mounted transmitter device in spherical coordinates. Transmitter devices can be easily
and accurately positioned.

The low-loss dielectric urethane foam was used for the mounting section of device holder.

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. : 32CE0083-SH-01-D
Page : 250f47
Issued date : June 13,2012
FCCID : N43E160012A
Appendix 3-5: Test system specification
| RX60L Robot
eNumber of Axes 6 ePayload 1.6kg
eReach 800mm eRepeatability : 20.025mm
eControl Unit CST™ eProgramming Language  : V+
eManufacture Staubli Unimation Corp. Robot Model: RX60
DASY4 Measurement server
eFeatures 166MHz low power Pentium MMX.
32MB chipdisk and 64MB RAM Serial link to DAE (with watchdog supervision) 16 Bit A/D converter for
surface detection system. Two serial links to robot (one for real-time communication which is supervised by
watchdog) Ethernet link to PC (with watchdog supervision).
Emergency stop relay for robot safety chain. Two expansion slots for future applications.
eManufacture Schmid & Partner Engineering AG

Data Acquisition Electronic (DAE

eFeatures . Signal amplifier, multiplexer, A/D converter and control logic.
Serial optical link for communication with DASY4 embedded system (fully remote controlled).
2 step probe touch detector for mechanical surface detection and emergency robot stop (not in -R
version)
eMeasurement Range 11V to >200mV (16bit resolution and two range settings: 4mV, 400mV)
eInput Offset voltage < 1uV (with auto zero)
eInput Resistance 200MQ eBattery Power > 10hr of operation (with two 9V battery)
eDimension 60x60x68mm eManufacture Schmid & Partner Engineering AG
| Software
eltem Dosimetric Assessment System DASY4
eSoftware version No. DASY4, V4.7 B80 eManufacture / Origin Schmid & Partner Engineering AG
| E-Field Probe
eModel EX3DV4 (sn: 3679) eConstruction Symmetrical design with triangular core
eFrequency 10MHz to 6GHz eLinearity 1+0.2dB (30MHz to 3GHz)
eManufacture Schmid & Partner Engineering AG
Phantom
oType ELI 4.0 oval flat phantom oShell Material :  Fiberglass
oShell Thickness Bottom plate: 2 £0.2mm eDimensions Bottom elliptical: 600x400mm, Depth: 190mm
eManufacture Schmid & Partner Engineering AG

Appendix 3-6: Simulated tissue composition

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

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Appendix 3-7: Simulated tissue parameter confirmation

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

Dielectric parameter measurement results
Ambient | LigTjdeg.CJ | Liquid Targetvalue Deviation | - | Deviation | .
Date H\F}]"‘}z Temp | Humidity [ o I Depth Parameters FISt. | #2:Cal. | Measured | for#1 L“W:'“] for#2 L['f/‘:]‘t
[degCJ] | [%RH] [mm] 1 (*2) (Std.)[%e] (Cab)[%]
April9, Relative permitivity:er []]_52.7 | 50.6 | 5048 | 4.2 | £5 | 0.2 | 6
o2 |20 240 401226 | 281134 TR o [om] | 195 | 201 | 2002 | 27 | =5 | 04 | 6

*1. The target value is a parameter defined in OET65, Supplement C.
*2. The target value is a parameter defined in the calibration data sheet of D2450V2 (sn:822) dipole calibrated by Schmid & Partner Engineering AG
(Certification No. D2450V2-822 Jan12, the data sheet was filed in this report.).

*. Decision on Simulated Tissues of 2450MHz
In the current standards (e.g., IEEE 1528, OET 65 Supplement C), the dielectric parameters suggested for head and body tissue simulating
liquid are given at 2000MHz, 2450 and 3000MHz. As an intermediate solution, dielectric parameters for the frequencies between 2000 to
2450 MHz and 2450-3000MHz were obtained using linear interpolation. Therefore the dielectric parameters of Wi-Fi frequency of 2.4GHz
band which were SAR tested were decided as following.

Standard Interpolated
Head Tissue Body Tissue Head Tissue Body Tissue
{ (MHz) €r o [S/m] er o [S/m] f (MHz) er o [S/m] er o [S/m]
(1800-)2000 40.0 1.40 53.3 1.52 2412 39.26 1.771 52.75 1.914
2450 39.2 1.80 52.7 1.95 2437 39.21 1.793 52.72 1.938
3000 38.5 2.40 52.0 2.73 2462 39.18 1.819 52.68 1.967

Appendix 3-8: System check data

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

System check results
. Ambient | Liquid Temp. [deg.C.] | Liquid | Permittivity |Conductivity| Power System check target & measured
Date Freq. I‘,;g:led Depth [ measured | measured | drift SARM & [Wikell(al2 S0mbY) Deviation| Limit
[MHz] Temp | Humidity 0 0 o
deg.CJ | [%RH] Check | Before| After | [mm] er[-] o [S/m]] [dB] | Target value Measured %] %]
‘“2%“1129 2450 | Body | 249 | 40 | 226|224 | 224|154 | 505 2 0065 | 132(3) 122 76 | %10

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

*3. The target value is a parameter defined in the calibration data sheet of D2450V2 (sn:822) dipole calibrated by Schmid & Partner Engineering
AG (Certification No. D2450V2-822 Jan12, the data sheet was filed in this report.).
*. We performed the system check based on FCC requirement, “The 1-g or 10-g SAR values measured using the required tissue dielectric
parameters should be within 10% of manufacturer calibrated dipole SAR values. However these manufacturer calibrated dipole target SAR
values should be substantially similar to those defined in IEEE Standard 1528.” and FCC permits “SAR system verification with the actual
liquid used for EUT’s SAR measurement, should be the default operating procedures.” We confirmed the this dipole manufacture's
validation data for head is within 5% against IEEE Standard 1528 (manufacture’s cal.: 52.1W/kg (-0.6% vs. std.: 52.4W/kg). so we can only
use Body liquid validation data for our system check procedure

Tuning

Liquid depth:
154mm
(April 9,2012)

Test setup for the system performance check

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. : 32CE0083-SH-01-D

Page : 27 of 47
Issued date : June 13,2012
FCCID : N43E160012A

Appendix 3-9: System check measurement data
2450MHz system check (Body) / Forward conducted power: 250mW

EUT: Dipole2450MHz(822); Type: D2450V2; Serial: 822
Communication System: CW; Frequency: 2450 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f= 2450 MHz; 6 =2 S/m; &.=50.5; p=1000 kg/m3

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

- Sensor-Surface: 2mm (Mechanical Surface Detection) - Electronics: DAE4 Sn626; Calibrated: 2012/02/15

- Phantom: ELI4.0; Type: QDOVAO01BA; Serial: 1059; Phantom section: Flat Section
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 184

Area Scan:60x60,15 (5x5x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (measured) = 18.4 mW/g
Area Scan:60x60,15 (41x41x1): Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (interpolated) = 18.7 mW/g
Z.Scan:160,5 (1x1x33): Measurement grid: dx=20mm, dy=20mm, dz=5mm; Maximum value of SAR (measured) = 18.7 mW/g

Zoom Scan:30x30x30,5 (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=Smm, dz=Smm;
Reference Value =96.5 V/m; Power Drift = 0.065 dB, Maximum value of SAR (measured) = 18.6 mW/g
Peak SAR (extrapolated) = 24.8 W/kg (-8.4%, vs.speag.cal.=27.1 W/kg)

SAR( g) =12.2 mW/g (-7.6%, vs.speag.cal=13.2mW/g); SAR(10 g) =5.7 mW/g

ki

s -

Remarks: *. Date tested: 2012/04/09; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 154mm; Position: distance of dipole to phantom: 8mm (10mm to liquid); ambient: 24.9 deg.C. /40 %RH,

* liquid temperature: 22 4(start)/22.4(end)/22.6(in check) deg.C.; *.White cubic: zoom scan area, Red cubic: big=SAR(10g )/smal=SAR(1g)

Appendix 3-10: System check uncertainty

. c 1 L. Under 3GHz (v4)
Uncertainty of system validation (o04) Tz SAR 102 SAR
Combined measurement uncertainty of the measurement system (k=1) +9.5% +9.2%
Expanded uncertainty (k=2) +19.0% +18.4%
Error Description (Under 3GHz) (v04) U":,earlf;“‘y girs(t)ll']izglt]ilgn Divisor (f;) (13 ) (i';:) (1‘(']‘ o | Viver

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

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

4 | Boundary effects +14% Rectangular \3 1 1 +0.8 % +0.8 % 0

5 | Probe linearity +4.7% | Rectangular \3 1 1 +2.7% 2.7% 0

6 | System detection limit +1.0% | Rectangular \3 1 1 +0.6 % +0.6 % 0

7 | Response Time Eiror (<5ms/100ms wait) 00% | Rectangular | 3 1 1 0.0% +0.0% ©

3 | Tntegration Time Error(100% duty cycle) 00% | Rectangular | 3 1 1 £0.0% +0.0% ©

9 | System readout electronics (DAE) +0.3 % Normal 1 1 1 +0.3% +0.3 % ©
10 | RF ambient conditions-noise (<0.12mW/g) +3.0% Rectangular \3 1 1 +1.7% +1.7% ©
11 | RF ambient conditions-reflections (<0.12mW/g) +3.0% Rectangular \3 1 1 +1.7% +1.7% ©
12 | Probe positioner mechanical tolerance +1.1% Rectangular \3 1 1 +0.6 % +0.6 % 0
13 | Probe positioning with respect to phantom shell +2.9% Rectangular \3 1 1 +1.7% +1.7% ©
14 | Max.SAR evaluation +1.0% Rectangular \3 1 1 +0.6 % +0.6 % 0
B | Dipole
15 | Dipole to liquid distance(10mm:+0.2mm,<2deg.) +2.0% | Rectangular \3 1 1 +1.2% +1.2% 0
16 | Drift of output power (measured, <0.2dB) +2.5% Rectangular \3 1 1 +1.4% +14% 0
C | Phantom and Setup
17 | Phantom uncertainty +2.0% | Rectangular \3 1 1 +1.2% +12% 0
18 | Liquid conductivity (target) (<5%) 450% | Rectangular | 3 0.64 | 043 8% 2% ©
19 | Liquid conductivity (meas.) 9% Normal 1 064 | 043 £1.9% 2% 3
20 | Liquid permittivity (target) (<5%) +5.0% | Rectangular \3 0.6 0.49 +1.7% +14 % 0
21 | Liquid permittivity (meas.) +2.9 % Normal 1 0.6 0.49 +1.7 % +1.4 % 3

Combined Standard Uncertainty +9.5% 9.2 % 7711
Expanded Uncertainty (k=2) +19.0 % +18.4 %

*.This measurement uncertainty budget is suggested by IEEE 1528 and determined by Schmid & Partner Engineering AG.[6]

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. : 32CE0083-SH-01-D

Page . 28 0f47
Issued date : June 13,2012
FCCID : N43E160012A

Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822(Janl12))

. = RIS
Calibration Laboratory of a“w’} Schweizerischer Kallbrierdienst
SEhH"II_d & I?artner % Service suisse d'atalonnage
Engineering AG b= Servizio svizzero di taretura
Zeughausstrasse 43, B004 Zurich, Switzerland AN Swiss Calibration Service
“alaplant®
Accredited by the Swiss Accreditation Sondss (SAS) Accreditation No.: SCS 108

The Swizs Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

oot [UERSRSRNE@NN T U7 ] [Coriore o D2350V2:822 Jan12 ]

b

CALIBRATION CERTIFICATE -

Object [Da4sovz-8N:822 - T T

Calibration procedure(s) QA CAL-05.v8 R e g e e o
Calibration procedu > validation kits-above 700 ;

Garran e (Janiary 10, 2078 T T

Thiz calibration certificate documants the traceability to nationa| standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are ghven on the tollowing pages and are part of the cardificate.

Al calibrations have been conducted in tha closed laboratory facility: srwironment temperature (22 + 3)°C and hurnidity < 70%.

Callbration Equipment used {M&TE critical for calibration)

Primary Standards T # Cal Date (Cartiicate Mo.) Scheduled Calibrakion

Power mietar EPM-4424 GERATAEOTO4 05-Crat=11 {Mo. 217-01451) Oct-12

Power sensor HP 84814, USaT202783 05-0at-11 (Mo, 297-01451) o112

Referance 20 dB Atlenuatar SM: 5085 (20g) 29-Mar-11 (Mo, 217-01368) hpri2

Type-M mismatch combination SM: 60472/ 06327 28-Mar-11 (Mo 297-01371) Ape-12

Refarance Frobe ES30V3 SM: 3205 a0-Dec-11 (Mo, ES3-3205_Dec11) Dec-12

DAE4 S 801 04-Jul-11 [No. DAE4-601_Jul11) Jul-12

Secondary Standards IC # Check Date (in housa) Scheduled Check

Power sensor HP B4E1A MY41082317 18-Crat-02 {in house check Oct-11) In house check: Ool-13

AF generalor &S SMT-08 100005 04-Aug-22 {in house check Oct-11) In howse check: Og-13

Network Analyzer HP 8T53E US3TI00585 54206 18-Oct-01 {In house check Oc-11) In howse check: Coi-12
Name

Calibrated by: JewnKestad Laboratery Techniciarn -

Approvad by Katja Fokovic L Th_ﬂ'll'lll?‘ﬂ_]ﬂé‘l‘ﬂ:ﬂ.‘ﬁi"“:“ .._.._...

Issued: Janwany 10, 2012

This callbration cerificate shall not be reproduced axcapt in full without witien approve! of he laboralony.

Cerificate No: D2450V2-B22_Jan12 Page 1 of 8
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d)

Calibration Laboratory of Sy
; St
Schmid & Partner ;l %—fﬁ £
Engineering AG e
Zeughausstrasse 43, B004 Zurich, Switzerland *ﬂﬁh}‘
|

Accredited by the Swiss Accreditation Senice (SAS)
Tha Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cartificates

Glossary:

TSL tissue simulating liguid

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

Schweizesrizcher Kalibrierdienst
Service suisse d'élalonnage
Servizio svizzero df taratura
Bwiss Calibration Service

Accreditation Ne,: SCS 108

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SARY) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, December 2003

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

February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,

Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

parallel to the body axis.

» Feed Point impedance and Aetum 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 Returmn Loss ensures low

reflected power. No uncertainty required.

» FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.

No uncertainty requirad.

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

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

connector.

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

nominal SAR result.

Certificate Mo: D2450V2-822_Jan12 Paga 2o 8
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d)
Measurement Conditions
DASY system configuration, as far as net given on pags 1.
DASY Version DASYS V52.6.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Fhantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolutlon di, dy, dz =5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and caleulalions were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220G 3.2 1.80 mhafm
Measured Head TSL parameters (220 £0.2)°C 382x6% 1.85 mho'm + 6 %
Head TSL temperature change during test < 0.5°C —— e
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measurad 250 mW input power 13.2mWig
SAR for nominal Head TSL parameters normealized to TW 52.1 mW fg +17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 260 mW input power B12mW /g
EAR for nominal Head TSL parameters normalized to 1W 24.3 mW fg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Tempearature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 527 1.85 mha/m
Measured Bady TSL parameters (220+02)°C 506+6% 2.01 mhofm £ 6 %
Body TSL temperature change during test <0.5°C -
SAR result with Body TSL
SAR averaged over 1 em® (1 g} of Body TSL Condition

SAR measurad

250 mW input power

B2 mW /g

SAR for nominal Bady TSL paramatars

normalized o 1W

S1.6mW/ g =x17.0 % (k=2)

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

SAR measurad 250 mW input power

10 mW /g

SAR tor nominal Body TSL parameters normalized to 1W

241 mW / g £ 16.5 % (k=2)
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d)
Appendix
Antenna Parameters with Head TSL
Impadance, transformed to feed point 53.90+41i0
Return Loss =253 dB
Antenna Parameters with Body TSL
Impedance, transformed to fesd point Mi1G+53Q
Return Loss -25.4 dB
General Antenna Parameters and Design
| Eectrical Delay (one direction) 1.158 s

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

The dipole is made of standard semirigid coaxlial cable. The center conducter of the feeding line is directly connectad to the
sacond arm of the dipole. The antenna is therefore short-clreuited for DC-signals. On some of the dipoles, small end caps

are added to the dipale 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 dipele length is still

according to the Standard.

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manutaciured on

Dacember 11, 2008
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d)

DASYS5 Validation Report for Head TSL

Date: 10.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN: 822

Communication System: CW; Frequency: 2450 MHz

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

Measurement Standard: DASY 5 (IEEE/EC/ANSI C63.19-2007)

DASY 52 Configuration:
= Probe: ES3DV3 - SN3205; ConvF(4.43, 4.45, 4.45); Calibrated: 30.12.2011
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sné01; Calibrated: 04.07.2011
= Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
« DASYS2 52.8.0(692); SEMCAD X 14.6.4(4989)

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

Reference Value = 99.405 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 27.1020

SAR(1 g) = 13.2 mWi/g; SAR(10 g) = 6.12 mW/g

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

-1n

~ann

0 dB = 16.880mW/g = 24 55 dB mW/g
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d)

Impedance Measurement Plot for Head TSL

Hid

CH2 511 LOB S dBSREF =28 dB

Ca - J

1 U FS 2 SA96 0 4.119

186 Jan 2842

14 26BV.58

2-20.266 dE

14328823

T 4SOLRE0 B09 MHz

2728 o
L, 6HBEB GHE

2 450,088 088 HHz

CHZ Markers

3r=11.363 dB
Z,68008 BHz

Hld

START 2 238,058 088 NMHZ

S0R.B08 BB HHZ
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d)

DASY5 Validation Report for Body TSL

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

Communication System: CW; Frequency: 2450 MHz
Medium parameters used: = 24350 MHz; o = 2.01 mho/m; & = 50.6; p = 1000 kg;"nf
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANST Co3.19-2007)
DASY 52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.26, 4.26, 4.26); Calibrated: 30.12.2011
« Sensor-Surface: 3mm (Mechanical Surface Detection)

+« Electronics: DAE4 Sn601; Calibrated: 04.07.2011

= Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0OAA; Serial: 1002

o DASYS2 52.8.00692); SEMCAD X [4.6.4(4989)

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

Reference Value = 96. 185 Vim; Power Drift = -0.0031 dB

Peak SAR (extrapolated) = 27.0610

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

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

500
1.0
16.00
-20.00
2500
0dB = 17.340mW/g = 24.78 dB mW/g
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Appendix 3-11: Calibration certificate: Dipole (D2450V2) (sn:822) (cont’d)
Impedance Measurement Plot for Body TSL
E Jan 2042z 13:58:44
EHD 511 1 U F5 15 511350 532814 B4E.42 2 450,000 2A8 NHz
Da |
Cor i_r."
i
i
AY g
1E
Hld
HZ Sl LOG 2 dBs REF —20 dB 1:-23.335 di Z 458,008 8AR HHz
CHZ Markers
cor | L o e Y )
et e 5 LEABAE GHz
. = L
"'\\1 l/"-.. ]
T /Y |
fee s g ;
s |
Hid
START 2 230,008 802 HHz STOF 2 658,000 @80 HHz
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (EX3679 Mayl1))

g:::li‘;in;;:::;mhry of ﬁwﬁ IS e 5 Goheeizeriseher ke el

! . m% c Serdloe susse Tl earge
Erginearing AG R, Q @{5 Servigla seizoero di taraiura
Zaughnusstrusan 43, 1034 Zurich, Switsrlond %ﬁ“}} ?’Enp. Sk Calbration Senvicn

Actredied by the Swiss Aocrediaion Sardos (SA5) Acemditatiom Wo.: SCS 108
Tha Swine Accredizfon Senice i5 one of ihe signatanes b the EA
Malidataral Agrepmant for the recegeifon of calbratlon oo foaies

cient | LGJARENAETT) T [ Gortticatn o: EXI-3679_May11

|C_A_L[B RATION CERTIFICATE

Onfect (EX30V4 -SNedsTe T R

Caibeation peocediseds} QA CAL-01.v7, QA CAL-14,v3, A CAL-Z2.v4, OA CALZ5 v
Calipralion procadure for dosimetric E-fleld probes |

Thiz colioration cerilicebe dooumenis e recmbilly 1o nakoral swndaids, wiech regls e phesical unils of mensuromands (B0
T messsuremenis and e unsedaniis with coalidence protabiity am ghemon the inllswisg pagss and am parl o the certtboale

Al colEralions hase Den oonducked in e clossd labo e lory facity: envisonmen| Semzersione (22 £ 3°C and humidity < T0%,

il beadion Equiprrasnt usod (METE cridcal for calitead i)

Frimary Elansads ©o 2l Do (Codficats Mo} Schodulad Culitratizn ]
Parar imeelier BA4TAN SR H-Mar-11 Mo 21737 dgr-13
Soraar pansor 84128, W4 1LeEDET FiMar-11 {Ha, 2171378 Apr-12
Flwenoe 3 dB ARenuaior BH: 85064 (30) I9-paar-11 (Mo, 217013085 Apr-12
Falatanca 20 dB Alesaier S; S5086 () H-Mar-11 (Mo 29 TH3ET) ApeAZ
Ralmence 30 dB attosusior Hh: SE120 (30h) BMar-11 Mo, 211 T01ERD) A2 |
Relsenoe Probe EEI0WZ | Bh: 303 5-Dwe-10 (v, E5E-3013_Cma Dec-11
| Died 8H: E54 Fltary-11 (N DREA-ES] by 1) sty 12
Sacovdary Sandanis o | Ctack Dol (30 hewss) Behundbeed Chisch '"
| FF general HP 26420 LIS3E4 T 700 A-Aus-B fin houss chack Q-] | iy b chisch: Q=11
Hatwon Ancyiesr HP BTS3E LIS Fanosas 12-3c1-01 {im house check Ok | I howse chick: D14
Hame Furiion Sgnaiuns
Exaioralied e | K Priscis Tochiizal Manager PR

R :FhE. N R;uum;-.- 7:_ . -
e L N S S 4 ’ﬂ ! : .

Isrusd Way 19, 2001
| hria eaiioration cerificale shel nol be repeocluced exoeplin ful wlhoul wilen appeoeal of the laboratorny,
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)

Calibration Laboratory of
Schmid & Parner

Enginesering AG
Teughmassirases 43, BI04 Zurich, Swiledand

Sehwaizpriachar Kalibderdianst
Earvics sulsss o'$alonnage
Servizio svicam di tamtura
Ewiss Calibralion Sardoe

i
o
[ W]

Ancrodiod by i Ewhi Aosraditation Sandcn (G sociediaten Ke: SCS 108
The Gwips Aocrilitalion Barvice is oo of the sigretories to the EA
Nudtlateral Agroemanl Tor the m:nqnlllnn ol cilibrafion cerfifl cates

Glossary:

T3l tague simulating liguid

HORKM: Y2 sengitivily in frae space

ComF aenaltivily in TSLJ MORMx, vz

DR dinda compression paint

CF crast feotor {1/duty_sysle) of the RF signal

& B C rmadulation dependent lincarnization paramelecs

Polarzation o g ratation around probe axds

Polarzation 3 & rolalion arcund an axis that is in the plane nomral o probe axis [at maasuramant canier),

e, 8 =0is marmal bo probe sxds

Calibration Is Performed According to the Following Standards:

a)

]

IEEE Std 1528-2003, “IEEE Racommeanded Praclice for Determining the Peak Spatlal-overaged Specifc
Apearpton Rabe (SAR) in 1he Human Haed from Wiresless Gommunicalions Devicas: Messuremeant
Technigues®, Decamber 2003

IEC 682209-1, *Prosedura by measure the Specific Absorpion Rete (SAR) for hand-helkd devices used in close
pragimity fo fhe ear (frequency range of 300 MHz bo 3 GHe)". February 2005

Methods Applied and Interpretation of Parametaers:

NORM w2 Assessad lor E-fiekd polarization 5 = 0 (f = 900 MHz in TEM-call; § = 1800 MHz: RE22 waveguida).
MNORMxy,z are only imermedise values, |e,, tha uncantaintas of NORM, v,z does nal affec the B feld
uncarianty insice T3L (58 below SomF)

NOFRBT 5, p2 = NORM v, 2 * frequancy_respanse (508 Fraguency Ressonaa Charl). This linearizalion =
implemented n DASY4 softwara versiors |ster than 4.2, The uncerainly of the frequency response |5 Includad
in Ihe slaled uncertainty of ComdF,

DCPy w2 DCP gre rumeancal linesrzation paramalars assessed based on the data of power sweep with SW
gignal (rd uncerainky required), DCP doas not depend on freguency nor madia.

FAR: P&R I8 the Paak to Average Rallo thal s nol salibraled bul determined based an the signal
characlarislics

Anyz Beyz Cx oz are numerical inearzatan parematers in dB assessed basad on the data af powar
swaep for specilic modulation signal. The paramebers do nol depend on frequenay nor media,

ViR VR is the validity range of the calibration ralated to the everage dode waltaga or DAE voliege inmy,

Convi and Beundery Effec! Paremalers: Assessed in At phantom using E-fisld (or Tempersture Transfar
Standard for | <300 MHE) and inside waveguide using anabdical field distibufions based on power
rnedsurernands for f= B0 MMz, The same setups ane used for essesamant of the paremetars appled Tor
boundarny comgansaton {alpha, depln) of wiich typical uwicertainly values ars givan, Thess paramabers ane
used i DASYY softvare o Improve probe accuracy cose 1o the boundary. The sensiivity in TSL comresponds
o WOy 2 ComeF wheraby Ihe uncerlainly cormespands o that given for ConvE. & frequensy dependent
Canuf is used in DAS'Y version 4.4 and higher which alows extanding e valdity from = 50 MHz 10 £ 100
WiHZ

Spharkeal fsofmeoy (20 daviabion from sotrapyd: In e field of low gradients realized uaing & fist phaniom
expoead by & patch antanna.

Seyrmar Offsel The sensar offset corresponds to the offsel of viruel measurement canter from e proba tip
{on probve axis). Mo lolarance requined.
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
B0V - ShETD My 15, 2014

Probe EX3DV4

SN:3679

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

Calibrated for DASY/EASY Systems
(Mot nan-compatible with BASY2 syateml)

Coflicals Moo EX3-36TE May 11 Paga 3ol 11
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EX30M4— BM:3570 May 18, 3011

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

Basle Calibration Parameters

. _ Sensor X Senger ¥ Sansor 2 Unc (k=2)
| Mo {Ehiuimy 0,50 0.54 0563 +101 %
[ DCP [V} 947 86D 571

Modulation Galibration Parameters

Ul Communication Sysbem Mame FAR A L] c | ¥R L™
3] dB ci mY (k=1)
T oW 008 | % | 0.00 000 1 00 128.0 A0 % |
A .00 0,00 1,04 148,68
I | d.00 240 1.00 1116

The reported uncertainty of measurement is stated as the standard IJI'lI.'.EI'iH.iI'I‘l}" of measursment
mulliplied by the coverage factor k=2, which for a normal distribution corasponds 1o a covarage
probability of approximately 85%.

A The unceriaisiies of e, T do ol wifect thi E7 ek yncersicly inmds TSL (s=s Fages 5 and ©)

* Mumerr| Iineerizalion parmmaier: uncosalely nod requined.

; Uriertaicly & dalarminail wwing Ml mass, dinedilisn inom lisape risporss applying reciengelar distibubon and s oopeessed Tor e squan of fha
ehd e,
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EX30V4- EN:AETY Mgy 19, 3071

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

Calibration Parameter Determined in Head Tissue Simulating Media

. Relative | Conductiviey Dapih unct.
T (MHz} ! Parmittivity " | [Sim)" CorvF X | ConwF ¥ | ConvFZ | Alpha | (mm) {k=Z]
2450 382 | 1.80 685 §.92 £, 28 62 i | +12.0 % I
500 36.0 4 6 4.6 I A 462 145 1.40 +13.1%
|_sw0 | a6g 478 440 | 440 440 | 045 | 180 | +131%
G500 SR8 4 .55 L ¥ 427 427 045 1.80 £ 151 %
| G800 368 507 4,11 4.11 4,11 0.50 1.80 +15.1%

5SRO0 35.3 537 4.1 4.11 4.11 0.50 1.80 £131%

“ Fraguaney wabthly of i 150 MHz oy anslies for BASY w2 and higher isee Page 21, #se 1 s resdctnd 1.8 50 MHe, The uncerta niy is tho S5

:ﬂ‘l‘d ConeF unoartainty o7 aalibrafos fMedqueney @l |ha uscarainty for the indlcated freguency bared.
AL Fequonces balew 3 GHz, the vabdly ol Gssua saraes s {coand 2) can be ralaced b & 1% W quid compensatian tamla 5 aepked o

measurad SAH vauas, Al equencies above 3 GHz, the valisily of Beeus paramessm (g and o) b resinced t + 5%, Tha uscerainty o tha ASS of

i CoireF Wi ianty e indicatad Wrget Ussus parameians,
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EXIOVA- SHENETY May 14, 3011

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

Calibraticn Parameter Determined in Body Tissue Simulating Media

I {MHz) © wﬁ;ﬁ,r WEFW | ComiF X | ComvF ¥ | ConwFZ | alpna | ?:1:1]]1 ';rkn:?l
2450 52,7 145 74| T4 7.34 074 0A7 | #12.0%
5200 449.0 540 | 410 4.10 410 .52 1.85 £13,1% |
300 48,9 543 | 348E 108 3,88 0.55 185 [ +13.1%
6500 A8 5HE | 38E 365 3.65 0.56 185 [ £131%
B 48.5 577 | 34E 245 345 060 1.45 £13.1 %
a0 48.2 gar | 394 194 .94 0.55 195 | £13.1% |

= Pregusssay walidiy of & 100 Mz only appiies for DEY wé 4 snd Bighar [lee Pangi T, whios ¥ is cexisicied fo 4 50 Mz, The uncerdainly s e RES
Irfl“ Ihe CiwrdF unzerlainty al calltvalion Fegquency and the uncetsinty for fhe indics led Trecusscy band

Al froquanciis balow 3 GHe, the vty of Bxaue parameine (5 o of can be relaesd 10 £ 10% iF gu b comparastisn kirsola & asshed 1o
meaiued BAR uiliea. Al freqeancis absve 3 GHr, the walidig of Hesse parmenoions {eand o) is resinicled 1o + 555 The unssriainly i e BSS of
e Cony™ uncerfainty for indicaled iorgal fsuee pnarameiees.
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)

EX3I0Va- SN3E70

Frequency Response of E-Field
(TEM-Cell:ii110 EXX, Waweguide: R22)

¥ IESponSe -:nznrrr.aiitcd:l

FIeTUENG
=
=

2500

Uncertainy of Frequency Response of E-field: + 8.3% (k=2)

Corilicats: Mo EXI-3675_ May11 Paga 7 ol 11
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)

EXI0AY= 53679

Receiving Pattern (¢), 9 =0°

=600 MHz, TEM =1800 MHz,R22
n N = L] L] - L]
Toi ® ¥ F: ol X ¥

Emror [dE]
]
Yy
E ]
-
*
I-

Rl [']

Uncertainty of Axial Isotropy Assessmant: £ 0.5% (k=1]
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)

EXICWE- SN-35T3

Dynamic Range f(SAR..4)
(TEM cell , f = 900 MHz)

s

0

0+

A0 ez

Input Signal fuv]

e i X

10 frzngen) ' i fuaioshaserasd ' s

4 - | R i Lj |
! A0 1 10
SaR [micma|
® | +
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Certficale Mo: EX3-3879_May11 Page B of 11

Ty 19, 2011

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. : 32CE0083-SH-01-D

Page . 45047
Issued date : June 13,2012
FCCID : N43E160012A
Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EXIDVv4- 543670 My 18, 2011
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EXIDN—- SN 38TE Py 18, 2011

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

Gther Probe Parameters

Sanser Anrang ment

Triangukar |
| Connectar Angle 7] Pt applicabie
Machanical Surlece Debachion Made enabled
Optlcal Surfece Dalaclion Mads disabled
{ Probe Owarail Lenglh T 3armm |

Probe Bady Dismatar 0 mm |
_ﬁp Length 8 mim
Tip Diamebar  AEmm |
Proie Tip 1o Sansor X Calbrafon Paint 1 i |
Probe Tip 1o Sensar Y Calbraton Paint 1 mm
| Frobe Tip 1o Sensor £ Calibration Point Tmm
Recommaendad Measwrament Distance from Suraca | 2 mm
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