Report File No.:  F690501/RF-SAR002003-A1

Date of Issue : 2012-05-11
Page : 711146
Date: 20012-05-01

Test Laboratory: 8G8 Korea (Cunpoe Laboratory)
File Mame: d : g

Ambient Temp : 23,0 °C Tisswe Temp : 22.2 T

DUT: 6235A NNV (N PRI NPHEIRIDY; Type: Module(Note PCY; Serial;
HFKPO3 G BOHMASA

Frogram Name: YWLAN_Body

Communication System: WLAMN(11a_H or CEPTY). Frequency: 3680 MHz; Duty Cyele: 1:1
Medium parameters used: = 5680 MHr;, o= 5_Hmhu.l'm:,ar=47.ﬁ; p = 1000 Icg.l'm3
Phantom section: Flat Saction

DASY A Configuration;

= Probe: EXIDVY < SN3T9LL ConvE(3.26, 3.26, 3.26); Calibrated: 201 10621

- Bensor-Surface: 2mm (Mechanieal Surface Detection )

= Electronics: DAEY Bn567; Calibrated; 200 2-01-20

- Phamtom: SAM MIC #2000-93 with CRP_Right; Tvpe: SAM MIC #2000-93; Serial: TP- 1300
- Measumement 8W: DASY 4, V4.7 Build 30 Postprocessmg 8W: SEMCAD, V1.E Build 186

WLAN_11a_CHI136_Base AUX ANT/Area Scan (91x161x1): Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAR (interpolated) = 2.49 mW'e

WLAN _11a_CHI136_Base AUX ANT/Zoom Scan (7TxTx12)/Cube 1 Measurement grid:
dx=Admm, dy=4mm, dz=2mm

Reference Value = 376 Vim; Power Drift = (0084 dB

Peak SAR (extrapolated) = 5.28 Wikg

SAR(1 g) = LO2 mW/g: SAR(10 g) = 0.259 mW/g

Maximum valoe of 8AR (measured) = 2.38 mW/'g
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Report File No.:  F690501/RF-SAR002003-A1

Date of Issue : 2012-05-11
Page : 731146
Date: 20012-05-01

Test Laboratory: 8G8 Korea (Gunpoe Laboratory)
File Name: WLAN_Back Screen_|la_6Mbps CHI36_Main ANT. dad

Ambient Temp : 23,0 °C Tisswe Temp : 22.2 T

DUT: 6235A NHMW{NPOOIXIC,NPIMIXID); Type: Module{Note PC); Serial:
HFEPO3IGEOHMASA

Program Name: WLAN_ Body

Communication System: WLAMN(11a_H or CEPTY). Frequency: 3680 MHz; Duty Cyele: 1:1
Medium parameters used: = 5680 MHr;, o= 5_Hmhu.l'm:,ar=47.ﬁ; p = 1000 Icg.l'm3
Phantom section: Flat Saction

DASY A Configuration;

« Probe: EXIDVY < SN3T9LL ConvE(3.26, 3.26, 3.26); Calibrated: 201 106221

- Bensor-Surface: 2mm (Mechanieal Surface Detection )

= Electronics: DAEY Bn567; Calibrated; 200 2-01-20

- Phamtom: SAM MIC #2000-93 with CRP_Right; Tvpe: SAM MIC #2000-93; Serial: TP- 1300
- Measumement 8W: DASY 4, V4.7 Build 30 Postprocessmg 8W: SEMCAD, V1.E Build 186

WLAN_11a_CHI136_Back Screen_Main ANT Area Scan (91x161x1): Measurament
grid; dx=10mm, dy-lﬂnuu
Maximum valee of SAR (interpolated) = & 181 mW/'g

WLAN _11a_CHI136_Back Screen_Main ANT/Zoom Scan (7x7x12)Cube 0
Measurement grd: dx=dmm, dyv=4num. dz=Znm

Reference Value = 1.74 Vim; Power Drift = 00043 dB

Peak SAR (extrapolated) = 0.238 Wikg

SAR(1 g) = 0.065 mW /g SAR(10 g) = 0,018 mW/g

Maximum value of 8AR (measured) = 0,128 mW/ig
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Report File No.:  F690501/RF-SAR002003-A1

Date of Issue : 2012-05-11
Page : 741146
Date: 20012-05-01

Test Laboratory: 8G8 Korea (Gunpoe Laboratory)
File Name: WLAN Back Screen_1la_6Mbps CHI36 ALK ANT.dad

Ambient Temp : 23,0 °C Tisswe Temp : 22.2 T

VLT 62 35ANMIMW{NPSMAO N PR, Type: Modube{Note 1O Serial;
HFEPO3 G BCHMAEA

Program Name: WLAN_ Body

Communication System: WLAMN(11a_H or CEPTY). Frequency: 3680 MHz; Duty Cyele: 1:1
Medium parameters used: = 5680 MHr;, o= 5_Hmhu.l'm:,ar=47.ﬁ; p = 1000 Icg.l'm3
Phantom section: Flat Saction

DASY A Configuration;

« Probe: EXIDVY < SN3T9LL ConvE(3.26, 3.26, 3.26); Calibrated: 201 106221

- Bensor-Surface: 2mm (Mechanieal Surface Detection )

= Electronics: DAEY Bn567; Calibrated; 200 2-01-20

- Phamtom: SAM MIC #2000-93 with CRP_Right; Tvpe: SAM MIC #2000-93; Serial: TP- 1300
- Measumement 8W: DASY 4, V4.7 Build 30 Postprocessmg 8W: SEMCAD, V1.E Build 186

WLAN_11a_CHI136_Back Screen_ AUX ANT/Area Scan (91x161x1): Measurenment
grid; dx=10mm, dy-lﬂnuu
Maximum valee of SAR (interpolated) = & 198 mW'g

WLAN_11a_CH136_Back Screen_ AUX ANT/Zoom Scan (7x7x12)/Cube 1;
Measurement grid: dx=dmm, dyv=4num. dz=Znum

Reference Value = 2.53 Vim: Power Drift = 0,013 dB

Peak SAR (extrapolated) = 0.421 Wikg

SAR(L g) = 0,101 mW/g: SAR(I0 g) = 0,036 mW/g

Maximum value of 8AR (measured) = 0.196 mW/'g
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Report File No.:  F690501/RF-SAR002003-A1

Date of Issue : 2012-05-11
Page : 751146
Date: 20012-05-01

Test Laboratory: 8G8 Korea (Cunpoe Laboratory)
File Name: WLAN Base |InHT40 T8 CHITE MIMO ANT dad

Ambient Temp : 23,0 °C Tisswe Temp : 22.2 T

DUT;: 6235ANHMW{NFHONXICNPHONID); Type: Module{Nobe PPC); Scerial:
HPFEPO3GROHMASA

Frogram Name: WLAN_Body

Communication System: WLAN(11n _H or CEPT): Frequency: 5350 MMHz: Duty Cyele: 1:1
Medium parameters used: ©= 5590 MHr;, o= 5_E3mhu.l'm:,ar=43; p = LU ||:E."m3
Phantom section: Flat Saction

DASY A Configuration;

= Probe: EX3IDV4 < SN3TRLL ConvE(3.26, 3.26, 3.26); Calibrated: 201 106221

- Bensor-Surface: 2mm (Mechanieal Surface Detection )

= Electronics: DAEY Bn567; Calibrated; 200 2-01-20

- Phamtom: SAM MIC #2000-93 with CRP_Right; Tvpe: SAM MIC #2000-93; Serial: TP- 1300
- Measumement 8W: DASY 4, V4.7 Build 30 Postprocessmg 8W: SEMCAD, V1.E Build 186

WLAN_11nHT40_CH118_Base MIMO ANT/Area Scan (91x161x1): Measurenent
grid; dx=10mm, dy-lﬂnuu
Maximum valee of SAR (interpolated) = 2632 mW/'g

WLAN_11nHT40_CH118_Base MIMO ANT/Zoom Scan (7x7x12)/Cube 0:
Measurement grd: dx=dmm, dyv=4num. dz=Znm

Reference Value = 2.56 Vim; Power Drift = 00039 dB

Peak SAR (extrapolated) = 1.33 Wikg

SAR(1 g) = 0,229 mW/g; SAR(10 g) = 0,047 mW/g

Maximum value of 8AR (measured) = 0.56% mW/'g
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Report File No.:  F690501/RF-SAR002003-A1

Date of Issue : 2012-05-11
Page : 76 /146
Date: 20012-05-01

Test Laboratory: 8G8 Korea (Cunpoe Laboratory)
File Name: WLAN Base |InHT40 T8 CHITE MIMO ANT dad

Ambient Temp : 23,0 °C Tisswe Temp : 22.2 T

DUT: 6233ANHAMW{NPHHORICNPHRIDY; Type: Module{Note PC)Y; Serial:
HPKPS3GBODMH4SA
Program Name: WLAN Body

Communication System; WLAN(1In_H or CEFT); Frequency: 5590 MHz;Duty Cyele: 1:1
Medium parameters used: = 5590 MHz; ¢ = 5.63 mho/m; &, = 48, p = 1000 Ilcgufm:i
Phantom section: Flat Saction

DASY 4 Configuration:

- Probe: EX3DV4 - SN3791: ConvF(3.26, 3.26, 3.26); Calibrated: 2011-06-21

- Semsor-Surtace; 2mm (Mechanical Surface Detection)

« Electromics: DAEI Sn367, Calibrated: 2002-01-20

- Phantom: SAM MIC #2000-93 with CEPRight; Type: SAM MIC #2000-93; Serial: TP- 13040
= Measurement 8W: DASYJ, V4.7 Build 80; Postprocessing 8W: SEMCAD, V1.8 Build 186

WLAN_11nHT40_CH118_Base MIMO ANT/Area Scan (91x161x1): Measurement
erid: dx=10mm, dy=10mm
Maxmmum value of SAR (interpolated) = (L6532 mWig

WLAN_11nHT40_CHI118_Base MIMO ANT/Zoom Scan (Tx7x12)/Cube 1:
Measurement grnd: dy—Jdmm, dv—dmm, dz=2mm

Reference Value = 2.56 Vim: Power Drift = 00059 dB

Peak SAR (extrapolated) = 1.28 Wikg

SAR(T g) = 0248 mW/e; SARD g) = (L0449 mW/ig

Maximum valee of SAR (measured) = 0.593 mWrg

-10.0
<200
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0 dB = 0L595mW g



Report File No.:  F690501/RF-SAR002003-A1

Date of Issue : 2012-05-11
Page : 771146
Date: 20012-05-01

Test Laboratory: 8G8 Korea (Gunpo Laboratory)
File Name: WLAN_Back Screen_|1nHT40 _HTE CHI18 MIMO ANT.dad

Ambient Temp : 23,0 °C Tisswe Temp : 22.2 T

DTz 623SAN LMW (N PO, N PRI Type: Moduale{Note PC); Serial:
HFKFO3IGROHMAEA

Program Name: WLAN_Body

Communication System: WLAN(11n _H or CEPT): Frequency: 5350 MMHz: Duty Cyele: 1:1
Medium parameters used: ©= 5590 MHr;, o= 5_E3mhu.l'm:,ar=43; p = LU ||:E."m3
Phantom section: Flat Saction

DASY A Configuration;

« Probe: EXIDVY < SN3T9LL ConvE(3.26, 3.26, 3.26); Calibrated: 201 106221

- Bensor-Surface: 2mm (Mechanieal Surface Detection )

= Electronics: DAEY Bn567; Calibrated; 200 2-01-20

- Phamtom: SAM MIC #2000-93 with CRP_Right; Tvpe: SAM MIC #2000-93; Serial: TP- 1300
- Measurement 8W: DASY 4, V4.7 Build 30 Postprocessmg 8W: SEMCAD, V1.E Build 186

WLAN_11nHT40_CH118_Back Screen_MIMO ANT/Area Scan (91x161x1):
Measurement grid; dx—10mm, d}'—lﬂnuu
Maximum valee of SAR (interpolated) = 2099 mW/'g

WLAN 11nHT40_CH118_Back Screen_MIMO ANT/Zoom Scan (Tx7x12)/Cube 0:
Measurement grd: dx=dmm, dyv=4num. dz=Znum

Reference Value = 107 Vim; Power Drift = 00103 dB

Peak SAR (extrapolated) = 0.181 Wikg

SAR(1 £) = 0.021 mWig; SAR(10 g) = (.00618 mW/g

Maximum value of 8AR (measured) = 0.053 mWig

-10.0
~20.0
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0 dB = 053mWig



Report File No.:  F690501/RF-SAR002003-A1

Date of Issue : 2012-05-11
Page : 78 /146
5.8GHz Body SAR Test
Date: 2012-05-02

Test Laboratory: 8G8 Korea (Gunpoe Laboratory)
File Mame: i ] 5 3 ALTX
Ambient Temp : 23,2 °C Tisswe Temp : 22.7 T

DUT: 6Z35ANHMWINPRONICNPHEONID; Type: Module{Note PU); Serial:

HFE P3G BOMMASA

Frogram Name: WLAN_Body

Communication System: WLAN{11a_U-NII Upperk, Frequency: 5765 MHz, Duty Cycle: 1:1
Medium parameters used: = 5765 MHz; ¢ = 5,76 mho/m; & = 47.3; p = 1000 kg-"ll13
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: EXADYY - SNATOL: ConvF(3.66, 366, 3.66) Calibrated: 2000 1-06-21

- Sensor-Surtace; 2mm (Mechanical Surface Detection)

« Electramics: DAEI Sn367, Calibeated: 20002-01-20

- Phantom: SAM MIC #2000-93 with CRP Right; Tvpe: SAM MIC #2000-93; Serial: TP- 1300
= Measurament SW; DASY A, V4.7 Build 80; Postprocessing 8W: SEMCAD, V1.8 Build 186

WLAN_11a_CHI153_Base AUX ANT/Area Scan (81x141x1): Measurement grid:
dx=10mm, dy={num

Maximum value of 8AR (interpolated) = 2.03 mW/g

WLAN_1la_CHI53_Base AUX ANT/Zoom Scan (Tx7x12)/Cube : Measurement grid;
dr=4mm. dy=4mm, d¥=2mm

Reference Value = 5.02 Vim; Power Drift = G084 dB

Pesk SAR (extrapolated) = 3.98 Wikg

SAR(1 g) = 0,764 mW/g: SAR{10 g) = 0.174 mW/g

Muaximum value of SAR (measured) = 1.71 mWig
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0dB = L. 7TImW/g



Report File No.:  F690501/RF-SAR002003-A1

Date of Issue : 2012-05-11
Page : 79/ 146
Date: 2012-05-02

Test Laboratory: 8G8 Korea (Cunpoe Laboratory)
File Mame: i : f

Ambient Temp : 23,2 °C Tisswe Temp : 22.7 T

IUT: 623FANHMWIN PO ICN PRI Type: Moduale(Note PO Serial:
HPEPO3GROMHMRSA

Program Name: WLAN_Body

Communication System: WLAN(11a_U-NI Upper). Frequency: 5805 MHz:Duty Cycle: 1:1
Medium parameters used: = 5805 MHr; o= 5.8 mho/m; g = 47.1; p = 1000 kg,."m3
Phantom section: Flat Saction

DASY A Configuration;

= Probe: EXIDV4 < SN3T91; ConvE(3.66, 3.66, 3.66); Calibrated: 201 10621

- Bensor-Surface: 2mm (Mechanieal Surface Detection )

= Electronics: DAEY Bn567; Calibrated; 200 2-01-20

- Phamtom: SAM MIC #2000-93 with CRP_Right; Tvpe: SAM MIC #2000-93; Serial: TP- 1300
- Measumement 8W: DASY 4, V4.7 Build 30 Postprocessmg 8W: SEMCAD, V1.E Build 186

WLAN_11a_CHI161_Base AUX ANT/Area Scan (81x141x1): Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAR (interpolated) = 2.66 mW'e

WLAN _11a_CHI61_Base AUX ANT/Zoom Scan (7TxTx12)/Cube O Measurement grid:
dx=amm, dy=dmm, dz=Fmm

Reference Value = 330 Vim; Power Drift = -0.038 dB

Peak SAR (extrapolated) = 5.4 Wikg

SAR(1 g) = LO3 mW/g: SAR(10 g) = 0.223 mW/g

Maximum valoe of 8AR (measured) = 2.25 mW/'g

-10.0
~20.0
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0dB=2.25mW/g



Report File No.:  F690501/RF-SAR002003-A1

Date of Issue : 2012-05-11
Page : 80/ 146
Date: 2012-05-02

Test Laboratory: 8G8 Korea (Gunpoe Laboratory)
File Mama: N ] [ i

Ambient Temp : 23,2 °C Tisswe Temp : 22.7 T

DT 6GZ3SA NIV (N PO N PHMINI D, Type: Module{MNote PCY; Serial:
HPFKPO3GROHMASA

Frogram Name: WLAN_Body

Communication System: WLAN(11a_U-NI Upper). Frequency: 5825 MHz:Duty Cycle: 1:1
Medium parameters used: = 5825 MHr;, o= 5.82 mhu.l'm:,a]_ =47.1; p= 1000 Icg.l'm3
Phantom section: Flat Saction

DASY A Configuration;

= Probe: EXIDV4 < SN3T9LL ConvE(3.66, 3.66, 3.66); Calibrated: 201 106221

- Bensor-Surface: 2mm (Mechanieal Surface Detection )

= Electronics: DAEY Bn567; Calibrated; 2002-01-20

- Phamtom: SAM MIC #2000-93 with CRP_Right; Tvpe: SAM MIC #2000-93; Serial: TP- 1300
- Measurement 8W: DASY S, V4.7 Build 30 Postprocessmg 8W: SEMCAD, V1.E Build 186

WLAN_11a_CHI165_Base_Main ANT/Area Scan (B1x141x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = ®ELL mW/'g

WLAN _11a_CHI65 Base Main ANT/Zoom Scan (7Tx7x12)/Cube 0: Measurement grid:
dx=amm, dy=dmm, dz=Fmm

Reference Value = 0,967 Vim; Power Daft = 0,053 B

Peak SAR (extrapolated) = 2.09 Wikg

SAR(1 g) = 0,328 mW/g; SAR(10 g) = (.068 mW /g

Maximum value of 8AR (measured) = 0.862 mW/ig

-10.0
~20.0
-30.0
-40.0

-H0.0

0 dB - 0.862mWg



Report File No.:  F690501/RF-SAR002003-A1

Date of Issue : 2012-05-11
Page : 81/146
Date: 2012-05-02

Test Laboratory: 8G8 Korea (Gunpoe Laboratory)
File Mame: i : &

Ambient Temp : 23,2 °C Tisswe Temp : 22.7 T

DUT: 62354 NHNW NSO NPHOINID: Type: Module{MNote POy Serial;
HFKFO3GROHMAEA

Program Name: WLAN_Body

Communication System: WLAN(11a_U-NI Upper). Frequency: 5825 MHz:Duty Cycle: 1:1
Medium parameters used: = 5825 MHr;, o= 5.82 mhu.l'm:,a]_ =47.1; p= 1000 Icg.l'm3
Phantom section: Flat Saction

DASY A Configuration;

« Probe: EXIDV4 < SN3T91; ConvE(3.06, 3.66, 3.66); Calibrated: 201 106221

- Bensor-Surface: 2mm (Mechanieal Surface Detection )

= Electronics: DAEY Bn567; Calibrated; 200 2-01-20

- Phamtom: SAM MIC #2000-93 with CRP_Right; Tvpe: SAM MIC #2000-93; Serial: TP- 1300
- Measumement 8W: DASY 4, V4.7 Build 30 Postprocessmg 8W: SEMCAD, V1.E Build 186

WLAN_11a_CHI165_Base AUX ANT/Area Scan (81x141x1): Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAR (interpolated) = 2.71 mW'e

WLAN _11a_CHI165 Base AUX ANT/Zoom Scan (7TxTx12)/Cube O Measurement grid:
dx=amm, dy=dmm, dz=Fmm

Reference Value = 4.97 Vim; Power Drift = -0.021 dB

Peak SAR (extrapolated) = 5,70 Wikg

SAR(1 g) = LOS mW/g: SAR(10 g) = 0.228 mW/g

Maximum value of 8AR (measured) = 2.3 mW/'g
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0 dB = 2.32mW/g
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Report File No.:  F690501/RF-SAR002003-A1

Date of Issue : 2012-05-11
Page : 83 /146
Date: 2012-05-02

Test Laboratory: 8G8 Korea (Gunpoe Laboratory)
File Name: WLAN Back Screen 11a 6MPBps CHIG63 Main ANT.dad

Ambient Temp : 23,2 °C Tisswe Temp : 22.7 T

DUT: 6235ANHMW(NP200X3C,NP900X3D); Type: Module(Note PC); Serial:
HPKP93GBC00045A
Program Name: WLAN_Body

Communication System: WLAN(11a_U-NI Upper). Frequency: 5825 MHz:Duty Cycle: 1:1
Medium parameters used: = 5825 MHr;, o= 5.82 mhu.l'm:,a]_ =47.1; p= 1000 Icg.l'm3
Phantom section: Flat Saction

DASY A Configuration;

= Probe: EXIDV4 < SN3T91L ConvE(3.66, 3.66, 3.66); Calibrated: 201 106221

- Bensor-Surface: 2mm (Mechanieal Surface Detection )

= Electronics: DAEY Bn567; Calibrated; 200 2-01-20

- Phamtom: SAM MIC #2000-93 with CRP_Right; Tvpe: SAM MIC #2000-93; Serial: TP- 1300
- Measumement 8W: DASY 4, V4.7 Build 30 Postprocessmg 8W: SEMCAD, V1.E Build 186

WLAN_11a_CHI165_Back Screen_Main ANT Area Scan (81x141x1): Measurament
grid; dx=10mm, dy-lﬂnuu
Maximum value of SAR (interpolated) = 2099 mW/'g

WLAN _11a_CHI65 Back Screen_Main ANT/Zoom Scan (7x7x12)Cube 0
Measurement grid: dx=dmm, dv=4num, dz=Znm

Reference Value = 0575 Vim;, Power Daft = -00.003 B

Peak SAR (extrapolated) = 0.141 Wikg

SAR(1 g) = 0.030 mW /g SAR(10 g) = 0,011 mW/g

Maximum value of 8AR (measured) = 0.073 mW/ig

-10.0
~20.0
-30.0
-40.0

-H0.0

0 dB = o7 3mWig



Report File No.:  F690501/RF-SAR002003-A1

Date of Issue : 2012-05-11
Page : 84 /146
Date: 2012-05-02

Test Laboratory: 8G8 Korea (Gunpoe Laboratory)
File Name: WLAN_ Back Screen 1la 6Mbps CHIGS ALK ANT.dad

Ambient Temp : 23,2 °C Tisswe Temp : 22.7 T

DUT: 6Z35ANHMW(NPROXICNPHNID); Type: Module(Note PO Serial:
HPFEKPOIGRBOCEHMSA

Frogram Name: WLAN_Body

Communication System: WLAN(11a_U-NI Upper). Frequency: 5825 MHz:Duty Cycle: 1:1
Medium parameters used: = 5825 MHr;, o= 5.82 mhu.l'm:,a]_ =47.1; p= 1000 Icg.l'm3
Phantom section: Flat Saction

DASY A Configuration;

= Probe: EXIDV4 < SN3T91L ConvE(3.66, 3.66, 3.66); Calibrated: 201 106221

- Bensor-Surface: 2mm (Mechanieal Surface Detection )

= Electronics: DAEY Bn567; Calibrated; 200 2-01-20

- Phamtom: SAM MIC #2000-93 with CRP_Right; Tvpe: SAM MIC #2000-93; Serial: TP- 1300
- Measumement 8W: DASY 4, V4.7 Build 30 Postprocessmg 8W: SEMCAD, V1.E Build 186

WLAN_11a_CHI165_Back Screen_ AUX ANT/Area Scan (81x141x1): Measurenment
grid; dx=10mm, dy-lﬂnuu
Maximum valee of SAR (interpolated) = 2001 mW/'g

WLAN_11a_CHI165_Back Screen_ AUX ANT/Zoom Scan (7x7x12)/Cube 1);
Measurement grid: dx=dmm, dyv=4num. dz=Znm

Reference Value = 2.49 Vim; Power Drift = -0.082 dB

Peak SAR (extrapolated) = 0,460 Wikg

SAR(L g) = 0111 mW/g: SAR(I0 g)= 0.040 mW/g

Maximum value of 8AR (measured) = 0.211 mW/'g

-10.0
~20.0

-40.0

-H0.0

0dBE =21 mWig



Report File No.:  F690501/RF-SAR002003-A1

Date of Issue : 2012-05-11
Page : 85/ 146
Date: 20012-05-02

Test Laboratory: SC:8 Korea {Gunpo Laboratory)
File Name: WLAN Base 1LinbT20_HT8_CHIZ? MIMO ANT dad

Ambient Temp : 23.2 °C Tissue Temp : 22.7 T

DUT: 6235ANHMW{NPOOOXIC,NPHOXID); Type: Module(Note PC); Serial:
HPFKPO30G BOMMASA

Program Name: WLAN_Body

Communication Svstem; WLAN{ 1 In_U-NII Upper), Frequency: 5785 MHz;Duty Cyele: 1:1
Medium parameters used: £= 5783 MHx: o = 5.77 mho/m; B, = 47.2; p = 1000 I;g.l':l:l:l3
Phantom section: Flat Section

DASY A Configuration;

= Probe: EX3DVY < SN3T9LL ConvE(3.66, 3.66, 3.66) Calibrated: 201 1-06-21

- Bensor-Surface: 2mum (Mechanical Surface Detection

- Electronics: DAE Sn367, Calibrated: 20012-01-20

- Phamtorn: S AM MIC #2000-93 with CRP_Right; Tvpe: SAM MIC 82000-93: Serial: TP- 1300
- Measurement 8W: DASY4, V4.7 Build 30; Postprocessing 8W: SEMCAD, V1.8 Build 186

WLAN_11nHT20 CHI157_Base MIMO ANT/Area Scan (81x141x1): Mensurement
grid; dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 130 mW'eg

WLAN _11nHT20 CH1:7 Base MIMO ANT/Zoom Scan (7x7x12)/Cube 0:
Measurement grid: dx=dmm, dy=4mm, dz=2mm

Refierence Value = 421 Vim, Power Drift = 0,037 4B

Peak SAR (extrapolated) = 281 Wikg

SAR(1 g = 0514 mWig: SARI0 g)= 118 mWig

Maximum value of SAR (measured) = 116 mWig

-10.0
-20.0
-30.0
-40.0

-50.0

0dB = L16mWig
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Date: 20012-05-02

Test Laboratory: SCi8 Korea {Gunpo Laboratory)
File Name: WLAN _Back Screen LintIT20 HI$ CEHLIT MIMO ANT.dad

Ambient Temp : 23.2 °C Tissue Temp : 22.7 T

DUT: 6ZFSAN UMW NPHONICNPHORID): Type: Module{Note PO Secial:
HPFEKPOIGROMMASA

Frogram Name: WLAN_Body

Communication Svstem; WLAN{ 1 In_U-NII Upper), Frequency: 5785 MHz;Duty Cyele: 1:1
Medium parameters used: £= 5783 MHx: o = 5.77 mho/m; B, = 47.2; p = 1000 I;g.l':l:l:l3
Phantom section: Flat Section

DARY A Configuration;

= Probe: EX3DVY < SN3T9LL ConvE(3.66, 3.66, 3.66) Calibrated: 201 1-06-21

- Bensor-Surface: 2num (Mechanical Surface Detection

- Electronics: DAE3 Sn367, Calibrated: 2012-01-20

- Phamtor: S AM MIC #2000-93 with CRP_Right; Tvpe: SAM MIC 82000-93: Serial: TP- 1300
- Measurement 8W: DASY4, V4.7 Build 30; Postprocessing 8W: SEMCAD, V1.8 Build 186

WLAN_11nHT200 CHI157_Back Screen MIMO ANT/Area Scan (81x141x1):
Measurement grid; dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = & 123 mW/'g

WLAN _11nHT20 CH157_Back Screen MIMO ANT/Zoom Scan {(7x7x12)Cube
Mepsurement gnd: dx=dmm, dv=4mm, dz=2mm

Refierence Value = 1.58 Vim, Power Drift = 0,077 4B

Peak SAR (extrapolated) = 243 Wikg

SAR(1 g) = 0051 mWig: SARID g)= LU18 mWig

Maximum value of SAR (measured) = 0. 108 mW/'g

-10.0
-20.0
-30.0
-40.0

-50.0

0 dB = L 10Em Wiy
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Appendix B
Uncertainty Analysis (2.45GHz)
a b c d e =g i =
f(d,k) cxgle
Sectio | Tol Prob . Div. Ci 19
nin (%) Dist. (19) ui (%)
Uncertainty Component P1528
Probe calibration E.21 6.0 N 1 1 6.0
Axial isotropy E2.2 0.5 R 1.73 0.71 0.20
hemispherical isotropy E.2.2 2.6 R 1.73 0.71 1.06
Boundary effect E2.3 0.8 R 1.78 1 0.46
Linearity E2.4 0.6 R 1.78 1 0.35
System detection limit E.2.5 0.25 R 1.73 1 0.14
Readout electronics E2.6 0.3 N 1 1 0.30
Response time E.2.7 0 R 1.73 1 0.00
Integration time E2.8 2.6 R 1.73 1 1.50
RF ambient Condition —Noise E.6.1 3 R 1.73 1 1.73
RF ambient Condition - reflections E.6.1 3 R 1.73 1 1.73
Probe positioning— mechanical tolerance E6.2 1.5 R 1.73 1 0.87
Probe positioning— with respect to phantom E.6.3 2.9 R 1.73 1 1.67
Max. SAR evaluation Eb5.2 1 R 1.73 1 0.58
Test sample positioning E.4.2 2.3 N 1 1 2.30
Device holder uncertainty E.4.1 3.6 N 1 1 3.60
Output power variation—SAR drift measurement 6.62 5 R 1.78 1 2.89
Phantom uncertainty (shape and thickness tolerances) E.3.1 4 R 1.73 1 2.31
Liquid conductivity — deviation from target values E.3.2 5 R 1.73 0.64 1.85
Liguid conductivity — measurement uncertainty E.3.2 1.2 N 1 0.64 0.77
Liquid permittivity — deviation from target values E.3.3 5 R 1.73 0.6 1.73
Liguid permittivity — measurement uncertainty E.3.3 1.1 N 1 0.6 0.66
Combined standard uncertainty RSS 9.44
(95% CONFIDENCE INTERVAL =2 18,68
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Uncertainty Analysis (5GHz)
a b c d e =g i =
f(d,k) cxgle
Sectio | Tol Prob . Div. Ci 19
nin (%) Dist. (19) ui (%)
Uncertainty Component P1528
Probe calibration E.21 6.55 N 1 1 6.55
Axial isotropy E2.2 0.5 R 1.73 0.71 0.20
hemispherical isotropy E.2.2 2.6 R 1.73 0.71 1.06
Boundary effect E2.3 0.8 R 1.78 1 0.46
Linearity E2.4 0.6 R 1.78 1 0.35
System detection limit E.2.5 0.25 R 1.73 1 0.14
Readout electronics E2.6 0.3 N 1 1 0.30
Response time E.2.7 0 R 1.73 1 0.00
Integration time E2.8 2.6 R 1.73 1 1.50
RF ambient Condition —Noise E.6.1 3 R 1.73 1 1.73
RF ambient Condition - reflections E.6.1 3 R 1.73 1 1.73
Probe positioning— mechanical tolerance E6.2 1.5 R 1.73 1 0.87
Probe positioning— with respect to phantom E.6.3 2.9 R 1.73 1 1.67
Max. SAR evaluation Eb5.2 1 R 1.73 1 0.58
Test sample positioning E.4.2 2.3 N 1 1 2.30
Device holder uncertainty E.4.1 3.6 N 1 1 3.60
Output power variation—SAR drift measurement 6.62 5 R 1.78 1 2.89
Phantom uncertainty (shape and thickness tolerances) E.3.1 4 R 1.73 1 2.31
Liquid conductivity — deviation from target values E.3.2 5 R 1.73 0.64 1.85
Liguid conductivity — measurement uncertainty E.3.2 2.68 N 1 0.64 1.72
Liquid permittivity — deviation from target values E.3.3 5 R 1.78 0.6 1.73
Liguid permittivity — measurement uncertainty E.3.3 1.20 N 1 0.6 0.72
Combined standard uncertainty RSS 9.92
(95% CONFIDENCE INTERVAL =2 1984
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Calibration Certificate
- PROBE (ET3DV6, EX3DV4)
- DAE 3
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- PROBE Calibration Certificate (ET3DV6)

Calibration Laboratory of
Schmid & Partner

Enginaering AG
Zeuphaussirasse 43, BI04 Jurkoh, Switzorand

Belrwalzarischer Halkrised
Eawrvice sulsse dalalcnnags
‘Servizio svizzero di taratura
Swias Calibration Service

Avcrridited by e Swian Apcracilalon Sarvice (SA5) Accreditasion Mo, SCS 108
Thek Swiss Acoreditation Servica Is ome of the signatorks 8o the EA
MultSatersl fgresmpnt for the recognibion of calibration certiBcates

cient  SGS (Dymstec) Cortificass o: ET3-1782_Apr12
CALIBRATION CERTIFICATE

Cibject ET3DV6 - SN:1782

Calbrasion procedure(z) QA CAL-01.v8, QA CAL-1247, QA CAL-23 v4, QA CAL-26.v4

Calibration procadure for dosimetric E-field probes

Cabbration data: April 27, 2012

This calbralion cerilicale dotaarils Lty Lz rissticnal e, which realze B plysical unils of messurements [S1)
Thiz meassremenis and the uncedaimies wih confdence profabiity ane ghan an e follosing pages and ane pan of the cerificats.

Al clibrations have bean condutied In tha closed lebcraony facd iy; Bvircnmant IemparEtung (22 & 35°C and humadily < 7056,

Calibralion Equipman! usad (MATE oriical Tor calhration]

| Provary Standars _ D__ [ Cal Date (Gorificate o) Schaduled Calbratin
Power mutar £a4195 EBAIPERETY 25 Mar-12 o 217401508 Agr13

Poswer sensor E44124 Y41 400067 29-Ma-12 (o 21701808 Agr13
| Redsrence 3 dfl Atisnustor SN SH054 {3z) 2T-Mar-12 (Mo 217-01531) Agr-13
Redsmnos 20 8 Allenustor | 5K 5006 {200) Z7-Mar-12 Mo 217-01829) Aera
Ratornnos 30 of AHenustor SN- 55129 [30b) EMar- 12 (Mo, 29701533 A3

Rederence Prabe E510U2 ExT 250nc-11 (Ha. £53-3013_Decii) Doc-12

DAEd SN: 060 10-Jan-12 (Mo DAEA-BB0_lan12] Jan-13

‘Secondary Sandards =] Cireck (Data (n houss) Schidumid Chadk

FF gonumior HP BE4B0 LES3642001 700 4-fusg 3 {in houss chook Apr-11) In housA checic Apr-13
Mty Bnalyzar HF BTEIE | LUm3rannsas AB-Det-M (in Fousia chack Ocd-11] b i chock: Ocl-13

Mamia Funciion Signaluns

Catbred by At Kl e g Lo R, [/
-

FRBued; Apri 3T, 2012

Apprond by Kl Prokamic Testnicl Marager

T cllraion CanHicass shi nat s 9GoGuGod SxGap in ) it wilan ageraual of 1 by,

Certificate Mo:; ET3-1782_Apr12 Page 1 af 11
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Calibration Laboratory of ol §  Schwetzerischar Kalltriordienst
Schmid & Partner % g Service suisss diétalonnage
Enginaﬂri-ng AG foe— T 5 Sarvizie sviezare i larelure
Zoughausstrasse 43, 8004 Zurich, Switzeriand ‘iﬁﬂ,ﬁFE Swiss Callbration Sarvice
a1 1
Acrredived by the Swine Aocrditaton Senios (SA5) Accreditation Ne., SCS 108

Thes Swiks Accraditalion Barsics is ang of tha signalesies o the EA
Multilateral Agroement for the recognition of callbrabion cortificates.

Glossary:

TSL tisews simulatng ligud

HORMx,Y,2 sensitvity In free apace

CormvF sensilivily in TSL f NORM:, ¥, 2

DCP cliciide COFTIpReS Sio point

CF cresl factor (1duty_cycla) of the RF signal

A B C mdulation depandent linearization parameters

Polarization prodation around probe axis

Paolarizalion & B rolation ancund an axis thal is in the plane normal 1o probe axis (8 messurement canler),

lLe., & = iz normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE 5id 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-Sveraged Specific
Absorption Rate (SAR) in the Human Head from Wirgless Communications Devices: Measurement
Tachnigues”, Decambar 2002

by 1EC 62208-1, “Procedurs to measure the Specific Absorption Rate (SAR) for hand-hald devices usad in close
prostimity to the ear (frequency rangs of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

o WORMz Y, 2 Assessed for E-leld polarization & = 0 {f < BOD MHz in TEM-cell; { = 1800 MHz: R22 waveguide).
MORMs, y,2 @re only mlermedisle values, ie., e unceainties of NORM:,y,2 does nol aflec! the E*-Feld
uncerainty inside TEL (see below Convi),

¢ WNORMTE vz = NORMY .z * frequancy_response (see Frequency Responsa Chart). This linearization i
implemented in DASY4 software verslons lster than 4.2, The uncerainty of the frequancy response |e included
in the atated uncaralnty of Somd.

= DCPxy.z DCP are numerical Bnearzation paramelens assessed based on the data ol power sweep wilh CW
signal (no wcedainty required). DCP doas not depend on frequency nor media,

= FAR: PAR s the Peak to Average Rabo that is not celibreted but determined based on the signal
characteriatics

o Awyr B pE Cupr VRe 2 A B Cane numernical lineaization parameters sssessed based on the data of
powss swienp for specilic modulation signal. The parameters do not depend on frequency nor media. VR is the
mieximum calibration renge axprassed in RMS voltage across the dioda

=  ConwF and Boundary Effect Paramelers: Assessed in flat phantomn using E-field {or Temperature Transfer
Standard for T < 800 MH2) and inside waveguide using analylical field distributions based an power
mieasurements for { > BDD MHz. The same selups are used for assessment of the parameters applied Tor
boundary compensation (alpha, depth) of which typical uncerainly values are ghven, These parameters ane
uszed in DASYY softwara to improve probe acouracy close fo the boundary, The sensitivity in TSL comasponds
to WORNM, p.z = ComeF whereby the uncertainty corresponds to that given for Comd®. & frequency dependent
ConvF ts used in DASY version 4.4 and higher which allows extending the validiy from £ 50 MHz to £ 100
MHz

+ Sphancal isofropy (30 deviation from sotropy): n a field of low gradients realized wsing a flat phantom
exposed by a patch anterna.

#  Sensor Qfsed; The sensor offsel comesponds to the offsel of vidual measurement cenber from the probss tip
{on probe axis). Mo tolerance required.

Certificate Mo: ET3-1782_Apri2 Fags 2 of 11
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ETIDVE — Sh:1782 Agril 27, 7012

Probe ET3DV6

SN:1782

Manufactured:  April 15, 2003
Calibrated: April 27, 2012

Calibrated for DASY/EASY Systems

{Mote: non-compalible with DASY2 syatem!)

Certificate Mo; ET2-1782_Apri2 Page 3 of 11
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ETA0VE= SN: 1782 Apel 27, 2012

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Basic Calibration Parameters

Sonsor X Sansor Y Bonssl Z Une [K=2)
| Norm ;E'u@;mﬂ‘ - 2,0 1.66 1,88 =101 %
DCP (m\] BE.2 Q6.7 o967
Modulation Calibration Parameters
uin Cammunication System Name PAR A B C VR unes |
dB dB dB my (=2}
a (= 0,00 by .00 0,00 1.00 154.8 9%
¥ 0,00 .04 1.00 165.48
z 0.00 0.0 1.00 151.1

The reported uncertainty of measurement is stated as the standard uncartainty of measurament
multiplied by the ccw_srg?e factor k=2, which for 8 normal distribution corresponds to a coverage
probability of approximately 95%.

‘mmmudmﬁ;mml aftnct the E*-Sald wrcanginty insida TEL (s Pages 5 and )
® Numerical inoarization paramoo urertainty rod recisdnad,

. Lncerainty is deemingd using tha mas. Sssition trem Snaar reapords appheng reclangube debitudon and & espressed dor fhe square ol the
Tiedd wadiin,

Ceatficate Mo; ET3-1782_aApr12

Page 4 af 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

| FMHz)® | Permittivity " {Sim) " ConvF X | CorwF Y | ConvFZ | Alpha | (mm) w=2) |
450 43.5 0.87 7AT TA7 7AT 0.23 2.35 +134 %
835 1.8 0.90 G40 6,40 G40 0.3z 3.00 +12.0%
1750 40.1 137 | 83 | s3n | s38 080 | 166 | +120%
1900 40.0 1.40 512 512 512 080 1.58 $120%

2450 9.2 1.80 4.48 448 248 080 1.97 120 % |

* Frequency validity of = 100 MHz onty applies for DASY v44 and higher {ss0 Page 21, else it is resvicted 10 4 50 MHz, The uncertainly s e RSS
of the Com® uncertzinty at calitration freguency and the uncerdsinty for e indoaisd freguency band.

" A4 ecuerncies. Balow 3 GHz, B valishly of fixes parsmaten [z and o) can be rlamd b0+ 100 ¥ liguid companestion fommuts is appled 1o
miasEed AR values. Al requaniies above 3 GHzZ, the waldity of Esue parameters (x and o] B restricted b £ 5%, The inoadainty @& the RES af
thi Comd uncartalmy for indicaled tamge ks panamabars.

Carlificale Mo: ET3-1TB2_Apri2 Page 5 of 11
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ETADVE- SN 1762 April 27, 2012

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Calibration Parameter Determined in Body Tissue Simulating Media

f (ke © F'l;n'l:ll:'ﬂtl‘::y" Gﬂ?g:]ll;lﬂj' ConvF X | CorvFY | ComvF £ | Alpha Ij::ll:'l'll;. ;r::;ﬁ
454 56.7 .94 .57 .57 157 0.16 220 134 %
A35 56.2 087 622 6.22 522 0.24 300 +12.0%
ATED H3.4 1.48 4.79 4.78 479 0.76 224 +12.0%
1600 513 1.52 4.50 4.50 4.50 0.75 218 +120%
2450 52.7 1.85 4.1 4.11 4.11 0.7E 225 +120%

= Frequency validily of £ 100 MHz only appies for DASY w4 and higher {see Page 2], elss i is metricied 1o £ 50 Mz, The uncertainty is the B5S
of the Com® uncarainty al calibmlion reguendy and The urcartsinty for the indceisd frequency bend.

F i traquancias balow 3 GHz, tha ualidly of S55ua paramatars [z and o) can ba rlamed fo £ 105 7 guid companssion fomuks is spelsd ix
measursd SAR values. Al frecuencies abovn !Gl-h.mnlumrul|mmmnumu|umumm:m.mummum RES ol
the ComF Lu'lcnftllnfrfnrlnmtndhrgmﬂsmplmmﬂ.

Conlificale Mo ET3-1T82_apriz Fage 6ol 11
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ETa0NE- Sh:1TE2 Apnil 27, 2012

Frequency Response of E-Field
[TEM-Cell:ifi110 EXX, Waveguide: R22)

8

IERBEEET AEREE N

o

=
!
i

Frequendy respanse [normalized)
P

OS5l 1 1 SERENETEE SRR S AN 1 ey oy
- | | ]

Lt 500 1000 1600 2000 2500 Ed]ﬂ
1 [MHz]

e "

Uncartainty of Frequancy Response of E-fiakd: £ 6.3% (k=2)

Garficate Mo ET3-1THZ_Apri2 Fage T of 11
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Receiving Pattern (¢), 3 = 0°

=600 MHz TEM =1800 MHz R22
@ ﬁ
Pl iy k-] 45
I' ¥
i T« __I [
i - .-'.- 3 o - [
- '. S T D.!I'F ¥ ™ '.’ 5 v SR e e opten
L] J’ ] L}
= o 1 9 - -1 ik
i} T B b
[ . Y ] [ i
el 3 ¥ = Tl 3 ¥ I
05 i i

| R -—m-i—h“u.:,*_m e TSN S - Cl

Uncartainty of Axial lsotropy Assassmant: £ 0.5% (k=2)

Carlificate No: ET3-1782_Apri2 Paga Bof 11
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ET3DVE-BN:1782 Bpril 27, 2012

Dynamic Range f{SAR}caq)
(TEM cell , f = 900 MHz)

0 et

an
< b HE | ot

R R 1
RPN 1 v 1
bt s Tt

b g e

10°- L | : I it
102 i 10 10
SAR [miWiem3)

Errar [48]

Uncaertainty of Linearity Assessmaent: & 0.6% (k=2)

Cerdcale No; ET3-1782_Aprd Paga 9of 11
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ETI0VE- Sh:1TAZ Aprll ZF, 2012

Conversion Factor Assessment

1= B35 MHZ, WELE R3 [H_con) 1= 1800 MHZWELS R2E [H_cam)
5 L]
a =
HL £ .
L. ¥
Bl ™ |
; o
il 1
ai! Bl i s
] Y S — e ___.I___-! 4 N TR NS I S S L i L
1 " m ] E L () o H W LH] f = i | ¥ ol
; ¥ | - #ifp
wiies o il -
Deviation from Isotropy in Liquid
Error {§, 8), f = 900 MHz
1.0
0&
06
e 04
g o2
0.0
E-n.z
a4
-0
0.8

L
==

10 -08 06 04 D2 0D 02 04 08 08 10
Uncartainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Ceatificate Mo; ET3-1782_Apri2 Page 10 af 11
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ETADVE- SM:17E2 April 27, 2042

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Other Probe Parameters o B
Sensor Arrangement Trangular
Connector Angle [7) 481
Mechanical Swlace Debeclion Mods enabiled
Optical Surface Delection Mode disablsd
Probe Owverall Length 337 mm
Probe Body Diamsetar 10mm
Tip Length 10 mm
Tip Didrmeer .8 mm
Probe Tip by Sensor X Calibration Faint 2.7 mm
Probe Tip to Sensor % Calibration Paint 2.7 mm
Probe Tip to Sansor £ Calibration Poind 2.7 mm
Recommended Measurement Distance from Surface o 4mm

Cariificata Mo ET3-1782_Apri2 Paga 11 of 11
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- PROBE Calibration Certificate (EX3DV4)

Calibration Laboratory of @

r ", Behwelzarischar Halildiordionat
Schmid & Fariner fﬁ“‘a ﬁ:}': Service suisse dotloanagn

Engineering AG — Harvizio suizanro di trahaa
Tuuighausatrannn 43, 1004 Zurich, Switzoriand %wf.f‘:'ﬁ? Swidss Calibwation Baryice
Acoindioed by e Swiss Acorediation Senica {SAE) Acereditation bo. SC5 108

Tha Bwiss Azeradilalion Service bs ome of the signalores to the EA
Multiiateral Agreement far tha recognition of calibralicn cerlicses

ciot  SGS (Dymstec) Carfificate Ho: EX3-3781_Junii
CALIBRATION CERTIFICATE

Cibjmct EX3DV4 - SN3791

Calkation procedus | A CAL-01.v8, O CAL-14.93, OA CAL-23.v4, Qf CAL-26 14

Calibration procedure for dosimetrie E-lield prabes

Cahration dals June 21, 2011

This calisnainn carilicaly documents tha racostibty fo national standands, which realiza the phypical wills of irepssmemenis {51,
The meswements and B uncenantss wih conlidence probabily s given on (he lollowing poages ond oo par of ©e corlilcale

All calibmlions havo boss concucied in iha clesad b y bacility; ama '] [22 4 3PC and fumidly < 70%,

Calibrarion Egul pment used (MATE wilical fof calbrafion)

Primary Standanls n Cal Dl [Cantilicata Mo | Spheduled Calioration
Powar maler E44158 GBLIT=aNTE 31-Mar-1 [N, HT-HATE Apr-12

Powir sersar EAL 128 Lt ananaT a1 [N HT-013TH Apr-12

Fefarence 3 i) Aserualor S SIS (3ch FoMar-11 No, 217-11369) Apr12

Fseh 0 ¢ Atenunior 5N 55080 (200) 2bar-11 [No, 21T-01367) Apr-12
Fifrence 30 08 Attsnualor | S 55129 (30h) 208011 [No, 2T-11370) Apr12

Refarenon Probe ESM0W2 SN a3 D10 (Mo, ES3-3013 Crecid) Do i1

DAEL SH; A58 a1 (Mo DAEA-E54._May11) May-12

Secondory Standanis 2] Chach Dal (in haousn E S d Chack

_AF genemior HP BEABC USRI TTH A-441) -89 [in honssn chak Dcl-08) In house check: Ocl-11
_Melwork Analyrer HP 87B3E | USITHOSAS 18-0iet-01 (i house check Cicl-10) In house cheic Cicl-11

Marm Funclion Elgnatura

Calbrated by Kalj Pokowig Technical Manoger ﬁfﬁ

Approved by: Hials Kiaslir Cielly Mannger /\/&
L3

IEsued: June 21, 7011

Thig calitention cerificale shall nol be ad oo in full wilhcul wilian aponoeal of the laborston.

Coriificate Mo EX3-3791_Junid Page 1 af 11
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Calibration Laboratory of
Schmid & Pariner

Engineering AG
Faughauastranes 43, 8004 Furich, Swilizertam]

Schwelzerischer Kalbbaediansg
Sarvice suisss détalonnage
Sarvizio svizern 0 wealus
Swiss Calibration Servioo

Aocredibed by B Swiss Accredislion Service [SA5) Aceroditation Ne.! SCE 108
This Saviss fccroditabion Service b cna of e shgnaissios i fhe A
Mulateral Agraamont far the recognition of call bmtion cotificates

Glossary:

Ts5L lissue smdating liguid

NORMx .z sansitivity in free space

ComF sansitivily in TSL f NORMx vz

DCP dade compiession paint

CF erest facior {1iduty_cycle) of the RF signal

ABC modutation depandent Enaarlzation parameters

Polarizalion g @ rafalion around probe axis

Palarizalion § I rotabion areund an axis thal is in the plans nomrmal to probe axis (al measuremant cantar),

Le., B =0 is normal o probe axis

Calibration is Performed Aceording to the Following Standards:

a) |EEE Sid 1526-2003, “IEEE Recommended Practica for Determining the Peak Spatial-Averaged Specific
Abeorplion Rale (SAR) in the Human Head from Wireless Communcalions Devices: Measurement
Techniques”, Decembar 2003

b} IEC 62208-1, "Procedurs io measura the Spacitic Absarplian Rate (SAR) for hand-held devicas used In close
proximily lo the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

+  NORMx 2 Assessad for E-field polarization 8 = 0 (F <900 MHz in TEM-cel; f > 1800 MHz: RZ2 waveguide),
NORM,y,z are only intermediate values, |.&., the uncertaintes of NORMz,y,z does not alfect the E*-fieki
unceriainly inside TSL (see below ConeF).

«  NORMflx .2 = NORMy, 2 * frequency_esponse (ses Frequency Response Chart), This linsarization is
implemerdad in DASY4 softwars versions Btar than 4.2, The uncertainty of the frequency raspanse s included
in e slated uncestainty of Conwe.

*  DEPxy.z DEP are numencal lineazalion paramelers assessed basad on the dala of pawar swaop with CW
signal [no uncerainly reguired), DCP doss not depend on frequancy nar media.

= PARPAR is Ihe Peak to Avarage Ratio that (= not calibrated but detarmined based on the signal
characlerisbics

¢ Axyz Bz Cap.z VRx 2 A, B Care numerical inearization paramaters assessad based on the data of
pawer swaap for apecific maedulalion signal. The paramsters do not depend on fraguency nor media, Vi s the
meximum callbration range expressed in RMS vollage across the dicde.

= Con® and Brumdavy Effect Parsmelars: Assessed in Mlal phantom using E-field (or Tempsaraturs Transkar
Standard for [ = B0 MHz) and inside wevepuide esing ansivlic finld distribulions based on power
resagamernts for = 800 MHz. The same selups ame used for assessmant of the paramelers applied for
baumtary compansabion (alpha, depth) of which lypical uncerainly values are given. These paramelers an
usad i DASY4 software Lo improve probe accuracy cioss fo the boundary. The sensilivily in TSL corresponds
by WCHRR, .2 * Com whereby the uncerainty comesponds 1o that given for ConwF, A frequency dependant
CorvF |5 used in DASY version 4.4 and higher which allows extending he walidity from + 50 MHz to £ 100
MHz.

*  Sphercal isotropy (30 deviation fram isofrapy) in a field of low gradients reslized using a Nal phantom
exposad by a palch anenna.

= Sensor Osel: The sensor offsat cormesponds 1o the alfsel of vinual measurament center from the probe tip
(oo probe axis), Mo tolsrance required.
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Probe EX3DV4

SN:3791

Manufactured:  February 18, 2011
Calibrated: June 21, 2011

Calibrated for DASY/EASY Systems
{Note: non-comgatibie wilh DASY2 systam)
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EX30vE- SH:aTa1 June 21, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Baslc Callbration Parameters

Seitsor X 8 ¥ Sensar £ Unie (km2
Morm (uvivim )" 061 0.56 0.55 101 %
DCP [mv)® 103.5 1017 100.4 |

Modulation Calibration Parametars
um Communicalion Sysiom Nama PAR A B '3 VR Unc®
dB i a8 my {h=2)
10000 o [T ER T .00 1.00 1208 | #19%
¥ | 000 .00 100 1314
z | ooo 0.00 100 126.5

The reporied uncedainty of measurement is staled as the standard uncerainty of measurement
multiplied by the coverage factor k=2, which far a normal distribution corresponds 1o & coverags
prabability of approximately 95%.

: This iincartaintes of Morm, ¥ 2 do not alfedt the E™Aakd unceriainly inside TEL (san Pages 5 sed )
Humeeical lirsarnzati

o - Pk i
* Unoartsinty Is deinnmined using the mas, dedation fom lesar Fsponss apikig
fisid valus.

and is oy Tor the siguan of B
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conduciivily Dopth Unct.
| T{MHe S | Peomidsivity " {zim} " ComvF X | CanvF ¥ | ComvFZ | Alpha | (mm) [k=2}
2800 38,0 1.96 B.41 B.41 .41 0683 | 072 | +120%

3700 T 312 6,04 5.88 5.84 035 | 109 | +131%
5200 6.0 4,66 481 | 481 451 040 | 180 | £131%
| 5300 359 476 4.43 4.43 443 040 180 | £131%
500 /| A 4,38 4.39 4.38 G40 | 180 | +131%
BE00 35.5 5.07 a.07 407 4.07 045 | 180 | s131%
5800 35.3 527 413 413 413 045 | 180 | #131%

© Frequency walidly o £ 100 MHz only appiies for BASY wid4 and highar (see Pagn 2}, les fis reslriched (o + 50 KHz. The srcertainy i the RES
ol Ihe CornF uncansinly al calisrsfion frequercy and the itabedy far s i | frey w band.

¥ i frecumncine below 3 GHz, e valily of Hsess paramslers o and o) can ba relaad o 3 105 i1 Iqued compensation oo b appied ks
misured BAR vakme. Al frequencies above 3 GHz, the sakidiy of Sssun peameters (o erd o) i maiviched o @ 5%. The uncersainty is the RES of
i CowwiF unesriminty for indicaied tangal Hsstis parsssalais
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EXIVA— SN:3701 dura F1, 011

DASY/EASY - Parameters of Probe: EX3DV4- SN:3791

Calibration Parameter Determined In Body Tissue Simulating Media

Relative 1 Enrbﬁlﬂlrﬂh' Dopth Unct,

1 kz)® | Permittivity * {5} ConvF X | ComFY | ComF2 | Alpha | (mm) [k=2}
2600 52,5 2.16 632 6.32 6.32 0,79 DED £12.0 %
J700 51.0 3.55 5.76 6.78 5.78 0.1 143 £131%
5200 48.0 530 3.96 3.96 396 | 055 1.80 £13.1%
5300 488 5.42 aza 274 178 056 | 190 | £134%
5500 48.6 5,65 3.48 548 3.4 [LED 180 +131%
SE00 a44.5 BT 328 326 3.26 060 1.90 131 %
S800 48.2 &.00 366 366 3.66 (.60 1.490 £131%

. Frocandy valisily of £ 100 Wi anly spplies for DASY v4.4 and Fighes (ses Fage 2, slse i s rasbkciod o & 50 MHe The imceriniily o e ASS5

al the ConyF al ey v and the uncestainty jor the indicated heuaincy band
* At Irequencios. bakw 3 GH, walafily ul Tl parainalers (5 and of can be meleed jo & 0% i gad compensaiion bl i sppled io
masiined SAR yefuse. Al fmguencies above 3 GHz, the valdiy o Besua ¢ {r= il o} i resini n4 &% The ¥ bs the RES of

the CornF uncertainty far indosted ligat sses paramalons.
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EXA0Vd- SM:3781 Juna 21, 201

Frequency Response of E-Field
{TEM-Cell:ifi110 EXX, Waveguide: R22)

E B

Freguency response (normalized)
'Ll T |$| =
L]
i
1
1

u?_..... il

Uneerainty of Fraquency Responsa of E-fiald: £ 6.3% (kw2)
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EXIDVE- SN-3T0 dumm 21, 3011

Receiving Pattern (¢), 9 = 0°

LnF @4 BE &8 |
’ T

=600 MHz, TEM =1800 MHz R22
amn L] - ':“. "':' ‘“. n:" inm :e‘ ) L

n

.
-
o

Ted

I-él:lllllli III!-ITJIIIII!I.IJ Iél]
fen [

BL%'!H I[Iﬂzlilz !!-MEEL:

Uncertainty of Axial Isotropy Assessment: + 0.5% (ke2)
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Dynamic Range f(SAR;.4)
{TEM cell , f = 900 MHz)
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SJurs 21, 2011

Input Signal Juv]

L* ] L]
X compersated ¥ not eompenzated ‘fn;nlﬁllsmd
L]
¥ not compensated Z sompensated Fi ndeTp-lunsm

-E Qe T THEE
«}
2
2] 102
.|
¥ not "L:,

Uncertalnty of Linearily Assessmant: £ 0,6% (k=2)
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EXIDW4- 5M:3T81 June 1. 2011

Conversion Factor Assessment

f= 2600 Mz WELS R22 {H_conyF) 1= 2600 MHz WELS R22Z (M_conyF)
°|
u o
m \ III .'ll
i b
a .1-: 1
i g ]
--:I i _‘; 1 r'u”..r'x ] 51':_' & "i_l- -i.l n _';u ;._ _:: -'.-.
B A L 3 2L T
Deviation from Isotropy in Liquid
Error (4§, &), f =900 MHz
1.0
oa
n.g
n4
% 0.2
% 0.0
& 52
-4
i)
0.8
1.0
L]

<40 08 -08 D4 02 OO 02 04 08 00 10
Uneertainty of Spherical Isctropy Assesament: £ 2,6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Other Probe Parameters

Bensor Arrangemeni Triangular |
Conneclor Angle () Kot applicable
Mechanieal Surface Dalection Modo enabled
Opbical Surface Deleclion Mode ligabled
Probe Ovarall Length 33T mm
Probe Body Dlamelar 10 mm
Tip Length S mm
Tip Diameler 2Emm
Probe Tip to Sensor X Calibration Paind 1 mm
"Probe Tip to Sensar ¥ Calibration Pont Tmm
Probe Tip o Sensor £ Calibration Point 1 mm
Recommended Measuremeant Distance from Surface 2 mm

Carificale Moo EX3.3791_Junt1 Page 11 of 11
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-DAE 3 Calibration Certificate

Calibration Laboratory of
Schmid & Pariner
Engineanng AG

Teughsussirassas 43, BI04 Zurich, Switzeiand

Schwelipsrischar Kalibrerdisnsl
Sarvice sumee dalnlannege
Sarvizia wvirpero di 1Aralers
Ewess Calibration Service

Acoradiiad by T Ewiss Accrditation Sanecs (5A5) Aecroditation o SCS 108
The Ewiss Acoraditation Service | ome of the signmiories 1o e EA
Multilaieral Agreement for the recognition of calibmlion cetificales

ciesi  SGS (Dymatec) cartflieata ho: DAE3-567_Jan12
[CALIBRATION CERTIFICATE |

Ciojet DAE3 - 5D 000 D03 AA - SH: 567

Grifhewion procaduia) (OA CAL-OGv24
Calibration procadure for the data acquisition elactronics {DAE}

Caditwation data: danuary 20, 2012

This calitvation cerilcals dopuments the facesbiny o natoral standaeds, which realize the phsical units of messemments (515
The meassumsrans and e ercertsinties sth confidencs probalinlity am givan on Fea following pages and am pan of the canfcmrms.

Al calbralicng hirem Baem condosied in the dosed lnbonmiony ooy environmant empemive (22 2 33°C and Pumidiy «< 7%,

‘Calibration Equipmeni used (METE crifoal lor calioralion]

Frimary Standanis oDE Cal Dol (Cerificaie ko, hyle L

#iihaey Muiliea e Typa 2001 SR DET027A 28.5ap-11 (No:11450) Sop-12

Sacpndany Siandants | iOa Cheok Diata (in howsa) Elchnd.ulﬂ:l I:hwk -

Cabbrror Box V21 | S LWS 060 AA TN (5-dinn-13 [in house chack) I P ik Jar-13
Hame Furciion Sqnatum

Calforaied by Domingue Steffon Techrizian L
Approeed by: Fin Bomhait BaD fimcior - '; '%I W
R

| s Jareany 21, 2042

This calibralion corfizale shall no be seproduced ascepl in Tull withow wiitien appoval ol The laboeston

Cerlilicata Mo: MEZ-5ET_Jan1Z Fages1of &
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Calibration Laboratory of
Schmid & Partner

Enginaering AG
Zeughaussirasse 43, 3004 Zurich, Seitreriand

5 Kalibri
c Service suisss d'étalonnags
SErvizio svizzere o tarstura

& Swiss Calioralion Sarvice

Acorpciied by fhe Swiss Aoomdimion Serace (5AS) Accrediltion He.: SCS 108
The Ewiss Arcreditation Servioe s one of the signatories bo the E4
Multilaienl Agrosmant b the recogniicn of callbrabios cortificates

Glossary

DAE defa acquisition alactronics

Conneclor angle  informalon used in DASY system 1o align probe sensor X 1o the robot
coordinate system.

Methods Applied and Interpretation of Parameters
= OO Voltage Measuremant: Calibration Factor assessed for use in DASY system by
comparisan with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmelar in the respective range.
& Cornector angle: Tha angle of the connector is assessed measuring the angle
machankcally by a tool Insered, Uncertanty is not required.

# Tha following parameters as documented in the Appendix contakn technical nformaticn as a
result from the peformanca test and require no uncartainty.

s DC Voltage Measuremeni Lingarity: Verification of the Lingarity &t +10% and -10% of
the nominal calibration voltage. Influence of clisel voltage is included in this
mEasUrEment.

«  Common mode sensifivily; Influence of & positive or negative common mode voltage on
the diffarential measurement.

= Channal separation: Influence of a voltage on the neighbor channals not subject o an
input voltage.

= AD Converter Values with inputs shorted: Values on tha intemal AD convarter
comaspanding fo zaro input voltage

+«  Input Offset Measurement, Output vollage and slatistical results over a large number of
zero voltage measuramsants.

o Input Offset Current: Typical value for information; Maximum channel input offset
current, not conssdaring the input resistance.

»  Impul resistance: Typical value for information: DAE input resistanca at the connecior,
during internal auto-zeraing and during measurement.

« Low Battery Alarm Valtage: Typical value for informalion. Babow this voltage, a battary
alarm signal is ganerated.

«  Power consumption: Typical value for information. Supply currents in various operating
modas.

Caificole Mo: DAEJ-BET_Jan12 Page 2al B
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DC Voltage Measurement
AT - Converter Aesaluticn raminal
High Faange: 1LEH - iy, full ramge = 100 _+300 my
Low Rarge: 1L58 = Eind , full range = =1.,..,..+3mV
DASY mapsuremant paramaters: Auto Zere Tima: 3 sec; Maasuning ima: 3 sec
Calibration Faciars X ¥ z
High Range 404,763 £ 0,1% (k=2) | 404411 £ Q1% (k=2) | 204495 + 0.1% [k=2)
Low Range SHS008 £ 0% (k=) | 397116 L 0% (k=2) | 296074 1 0,7% (Ke2)
Connector Angle

Iwmnlnmmmnuiﬁ?WHﬂ [k
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Appendix
1. DC Voltage Linearity
High Range Reading (V) Dilfarence (uV) Error {3}
Channel X + Inpul TEOBaB A2 A.53 0.0
Charne| X * Inpul 205,03 417 .02
Channel X = Input ~19598.67 344 0,02
Channal ¥ + Impat 159897 57 2.3 000
Channel ¥ + Input 15a849.48 BRE| 0,01
Channed ¥ = It -15304. 63 1.52 -0
Channel £ + Ingal 196984 .27 -0.68 -0.00
Channel £ + Ingul 20001198 o5z 0D
Channel £ - Ingut -18965.T8 1 48 02
Low Aange Asading (V) Dittarencs (W) Error (%)
Chanmnal X + Input 18968, 73 =135 -0.07
Chanmnel X # Input 20029 -1.38 D67
Charnel X = Imput 197,22 .97 41,48
Channal ¥ + Input 1999.87 -1.02 .05
Chamnal ¥ + Imput 200.82 073 -0.38
Channal ¥ - Input 188,58 .24 oz
Channel 2 + Input 200013 .82 -0.06
Channel 2 + Inguit 200.68 0,79 -0.38
Channel Z - input 19826 0,55 048
2. Common mode sensitivity
DASY msssuns e fadarneters. Aule Zeo Time: 3 seq; Measunng bme: 3 sec
Ciommon made High Range Low Rangs
Input Vollsgs (my} Avarage Rasding (uv) Average Reading {u¥)
Channal X 200 &1 1.B4
- 200 -13.58 -1.60
Channel ¥ 200 -1.13 2.88
= 2 1.38 124
Channal 2 200 435 411
- 200 P - /.33
3. Channel separation
DASY maeasuremeant parameters: Audo Zerp Tima: 3 s6c; I.la.g',_wnrg fima: 3 gec
Input Vaoltage (mV) | Channel X gV} | Channel ¥ (uV) Channel (V)
Channel X 200 244 2,08
Chanmal ¥ 200 T.42 - 1.8
Chanmel Z 200 884 BOG

Cemilicata Mo DAES-5ET Jantd
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4, AD-Converter Values with inputs shorted
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DASY measumamant paramatars: Auie Zedo Tima: 3 580, Maasunng ima: 3 sec

High Range [LSE) Low Range (LSB)
Channal X 16326 15742
Chanrel ¥ 168161 15562
Channel Z 15863 16228

5. Input Offsel Measurement
CIASY measuremen paramslers, Auto Zaro Tims: 3 sac; Measuring 1ima; 3 sac

Ingiiit 1 08ACY
S1d. Deviation
Awerage (uV) | min, Offset (V) | max Offset [uv) )
Channsl X 024 1.7 1.46 .53
Channed ¥ -0.14 245 1.08 .49
Channed 2 -0.85 280 0.31 0.42
6. Input Offset Current
Meminal Inpul circuilry ofiset curent on ol charmeds: <2508
7. Input Resistance (Typical vafues far nfomation)
Zeroang (WD) Menguring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channal Z 200 200
Low Battery Alarm Voltage (Typical vakues for infarmatian)
Typical values Alarm Level (VDC)
Supply [+ Vet 474
Supply (- Vee) 16
8, Power Consumption (Typical valies for information)
Typical values Swiitchad off (mA) | Stand by (mA) | Transmitiing (ma)
Supply |+ Vec) +001 ol «14
Supply (- Vea) =0.m -B &

Caificale Bo: DAES-BET_Jan12
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Schwetzerischer Kalibrierdiensi
Service sulsse d'dlabonnape
Servizio svizzero o farnbura
Swiss Calibration Sarvice

Accrsditalion No: SCS 108

cortiticats Mo: D2450V2-734_May10

CALIBRATION CERTIFICATE

Ortrject

Calinration peocsdurais)

Calibmiion dabec

D2450%2 - BN 734

QA CAL-05.VT

Galibration procedura for dipole validation kits

May 27, 2010

Cabbraiian Equipmant usod (METE eriilcsd for calbradon]

Thip cafibrsion cerificals documens e imcoabikty o retonal standards, shich malize the hyses it of measiismerls (S5
The maasuererts and the uncedainies with conlidenca probability ara given on tha folloking pages and & parl of the cerificale.

Al earibrations have been corducsed in tha dosad Iabonatany laciily: amdronmant Benpersiune (22 £ 39°0 and bumidity < T

Frimary Standards DA Gal Dnle (Sonificaio Mo Scheckind Cailbrafion

Powvear meter EPRA-L424 GEST4STR0Y 08-Dica-08 (Mo, 287-01088) Oui-1a

Provesr sensor MP G981A US3T292TES 0608 (ko E07-01088) Oale 10

Ralererce 20 dB Atlanualor E3J: 5066 {207} 30-Mar-10 (Ma, 297-01168) Belan=11

Typo:N mismatch combinasicn 58 5072 FDA32T F0-Mar-10 (Mo, 22701102 Palar=11

Relarerce Frobe ES30AT3 Sh: 3205 -Ape-10 (Mo, ES3-3205_Aprio) Apai

DiES M B0 Ce2-Mar- 10 (M. DAE4-EDM_Mar10} Mar-11

Secondary Standarnds D# Ehack Daa fin housa) Sehetuled Check

Poveor sonsar HP 84814 BT A0EEI T NE-Oet-02 (in howme check Oot-06) In housa checlc Ol

RF gonesaior ARS BMT-08 100005 #-Aug-B2 {in house chock Ool-05) I houss ohech: Ool-11

Watmok Analyzer HP B753E LISITI0N0805 54206 18-Oct-01 {in house chock ot M) In nioues ek Oel-10
Pafng Furction Bignaiura

Calitrated try: Dimca iy Laboratary Techrician i 1 i

W Tﬂv{-l /
Anpronsd by Kaljn Pokavic Tochnloal Managar

This cafibration cerifcala shall nol be regreduced sxcepl in lull wihoul wnlten approval al the laboealory,

T )
== 3

lasugd: May 27, 2070

Cerilicals No: D245002-734_May10
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Callbration Lﬂbﬂrﬂtﬂrﬁr of w’:ﬁ: Sohweizerischor Kalibrierdions]
Schmid & Partner % Sarvice sulsse d'émlannags
EI'IQiI'IE-'EIiE'Ig AG i"'d_"_h'“"ue' Sarvizlo swizzoro di farnbura
Zoughaussirasss 43, B0 Zurich, Switzerland 5 rf_:'..i‘-"'-:‘ Ewiss Calrpilan Sarvica
Wl
Accrediied by the Swita Acorediialian Serdos (SAS) Aooreditation Ho.! SCS 108

Thi Swins Accreditaiion Servics is one of the signalories to the EA
Mublilatersl Agresment far the reccgntion of calibratian carlibealss

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ MORM x,y,2
A not applicable or not measurad

Calibration is Performed According to the Following Standards:

a) IEEE Swd 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, Decembar 2003

b) IEC 62208-1, "Procedure to measura the Specific Absorption Rate (SAR) for hand-hald
davices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
Fabruary 2005

) Faderal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofraquency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mabile and
Portable Davices with FCC Limits for Human Exposure to Radiofrequency Emissions®,
Supplement C (Edition 01-01) to Bulletin 85

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:
+ Measurement Conditions: Further details are available from the Validation Report at the end
of the cedificate. All figures stated in the cerificate are valid at the frequency indicated.

+  Anlenna Paramefers with TSL: The dipola is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantam section, with the arms orented
paralial to the body axis,

»  Fead Polnt Impedance and Refurn Loss: These parametars are measursd with the dipole
positiened under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Refum Loss ensures low
reflected power. No uncertainty required,

= Elgcirical Deiay: One-way delay belween the SMA connector and the antenna fead point.
Mo uncerainty required.

*  SAR measured: SAR measured al the stated antenna input power,

= S5AR nomalized: SAR as measured, normalized to an Input power of 1 W at the antenna
connactor,

= SAR far nominal TSL parameters: The measurad TSL parameters are used to calculate the
nominal SAR rasult,

Cantificats Mo: C245002-T34_ May il Page 2 of 8
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Measurement Conditions
DASY syetem conflguration, ag lar as nel ghven on pags 1,

ASY Verslon DASYS VB2
Extrapalation Advanced Extrapolation

Fhantom Modudar Flat Phantom V4.8

Distance Dipole Centar - TSL 10 mm with Spacar

Zoom Scen Reaalution i, dy, dz =5 mm

Freguenay 2450 MHz + 1 MHz

Head TSL parameters
The following paramatars and calculations were applied,
Temperaiure Permittivity Conductivity
Wominal Head TSL parametirs 220G 392 1.80 mifwim
Mensiired Head TSL paramaters [22.0 +0.2)°C 20 6% 1.7 mhoim £ 6 %
Head TSL lemperature during lest 21.5 +02) "C s
SAR result with Head TSL

SAR avernged over 1 om® (1 g) of Head TSL Conditian
SAR measured 250 miW inpud power 128 mW /g
SAA nomalized nomalizad 1o 14 B1.2 W /g

SAR lar naminal Head TSL paramaters

nomalized o 1W

B1.7 mW g £ 17.0 % (k=2)

SAR averagod over 10 em? (10 g) of Head TSL

candilion

SAR measured 260 mW Ingut power B.03 W g

SAR normalizad normalized fo 1W 241 mW g

54R for nomina! Head TSL parameters normalized o TW 24,2 mW Jig = 16.5 % [k=2)

Cartlliczabs ha: D2450V2-734_May1(
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Body TSL parameters
The following parametens and calculalions wem applied,
Tomparatura Permittivity Conductivity
Naminal Body TSL paramaters 220G 52,7 1,95 rrhoitm
Measurad Body TEL paramelers (2.0 0.2 °C 516s6% 187 mho'm = 6 %
Body TSL temperature during test [B18 =202 C s
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Bady TSL Candilion
SAR messuned 250 mW input powear 13.4 MW g
SAA normalized narmalized fo 1W B3.EmW g
SaR lor nominal Body TSL pasarnedens normalized to 1W 5356 mMW /g = 17.0 % [k=2)
SAR averaged over 10 om® {10 g) of Body TSL candition
S8R measursd 250 W gl power B3I mW g
S8R normalized normalizad fo 1W 252 mW g
SAA lor noming Body TSL paramatens normalized to TW 25,2 mW /g2 16.5 % [h=2)

Cedilicals Ma: D2450V2-734 May 10
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed ko feed palnt 5_33 +32j0 -
Feturn Loss - 26.4 dB
Antenna Parameters with Body TSL
Impedanca, ransformed to feed poird 49.8 0 + 4.4 0
Fatum Loss -27.1 dB
General Antenna Parameters and Design
|E|er.h'i1:.al Dalay [one direction) | 1,163 ns |

Aftar long team usa with 100W redated power, anly & shight warming of the digole near the feadpoint can be measured,

The dipale ks made of slandand semirigl coayial cabls, The canlar corductar of the Teeding ling s diraclly connected 1o the
second arm of the dipole, The arlenna 15 haredore short-circuiled for DG-signals,

Mo excesslve foree must be applied lo the dpole arms, because thay might band or the scidered connections near the
fesadpoint mey be damaged,

Additional EUT Data
Mirndachurad by SPEAG
Mandectarad an Iy 07, 2003

Criilicale Mo D245002-734_May10 Pape 5al 8



DASYS Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:T34
Communication Systen: CW, Frequency: 2450 MHz; Duty Cycle: 1:1

Medium: HSL Ul1 BB

Report File No.:  F690501/RF-SAR002003-A1
Date of Issue : 2012-05-11

Page :

123/ 146

DatefTime: 25052010 14:48:31

Medium parameters used: £ = 2450 MHe; o = 1,76 mhofm; £ = 39; p = 1000 kgfm®

Phaitom section: Flat Section

Mewsumement Standurd: DASYS (IEEEAECANST CH3.19-2007)

DASY 5 Configuration:

s Probe: ESADYE - SN3205; ConvF(4.53, 4.53, 4.53); Calitrmted: 30.04,2010

«  Sensor-Surfoce: 3mm (Mechanical Surface Detection)

+  Electronics: DAE4 Sa601; Calibrated: 02.03. 2010

«  Phantom: Flat Phantom 5.0 (front; Type: QDOOOP30AA; Serial: 1001
«  Measurement SW: DASYS, V3.2 Build 163; SEMCAD X Version 14.0 Build 61

Pin=250 mW fd=10mm, disi=3.0mm (ES-ProbeyZoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 101.2 ¥Wim; Power Drift = 0.030 dB
Peak SAR (extrapolated) = 26,1 Wikg

SAR(L g) = 12.8 mW/g: SAR(10 g) = 6,03 mW/g
Maximum value of SAR (measured) = 16.7 mW/g

R

{1 dB = 16.7mW/g

Cortdficain Mo: D24S0VE-734_Mey10
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Impedance Measurament Plot for Head TSL
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DASYS Validation Report for Body

DratedTime: 27052000 10: 14:45
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D250V - SN:T34

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

Medium: MSLULL BB

Mediwm parameters used: §= 2450 MHz; o= 1.97 mho/m; g, = 53.6; p= 1000 kg.fm‘
Phiiitom section: Flat Section

Measurement Standund: DASYS (IEEEAEC/ANSE (63 19-2007)

DASYS Configuration:
+  Probe: ESIDVS - SN3205; ConvF(4.31, 431, 4.31); Calibemed: 30,0, 2000
+  Sensor-Sorface: Imm (Mechanical Surface Detection)
= Elecironics: DAE4 8n601; Calibeated: 02.03.2010
«  Phantem: Flal Phantom 5.0 ¢back); Type: QDOOOPS0AA; Serial: 1002
«  Mensurement SW: DASYS, V3.2 Build 162; SEMCAD X Version 14.0 Build &1

Pin=250 mW /d=10mm, disi=3.0mm (ES-Probe)/Zoom Scan (Tx7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96,7 Vim; Power Drifi = -0.030 dB

Peak SAR {extrapolated) = 27.3 Wike

SAR(] g) = 13.4 mWig: SAR(10 g) = 6.31 mW/g

Maximum value of SAR (measured) = 17.4 mWig

0 dB = 17.4mWig

Carlificate Moo DR45002-734_May10 Pege Bol 8
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Impedance Measurement Plol for Body TSL

A Mey 2000 0322107

Al 14 1 U F8 L ARPE A AALDZ 28649 pH T a%H.ADY Db iz
L]
=1 |
r 1 L]
Cor 1 —_ i
: e
1 ' \ 4
f T
#r \ 4
1" 1 ;
}
i
1
CHz i1 108 3 4B/ REF —20 o . E=27.089 dB T A 50.000 000 Mz
| |
! :' 1
{ i |
I e —
b }
Cor -\""'\q,__

ﬂﬂ—’_'_i'_ﬁd_"d_
|
|
|

ETART 2 250,000 000 Kz ST0F 2 B00.800 00D His

Cerlilicala Na; D2450V2.734_Mayid Page 3ol B



-5 Gz Dipole Calibration Certificate (5.2 (lz, 5.8 (iz)

Calibration Laboratory of

Schmid & Pariner
Enginaearing AG

Eawghaussirapse 41, 3004 Zuarich, Svwiteeriand

Accradited by the Swiss Accreditation Servics (SAS)
The Swins Accredition Service is one of the signaiories to the EA
Mullifsieral Agreement for the recognition of calibration corlificates

cient  SGS (Dymstec)
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Schwaizariacher Kalibrlardisnal
Barvice auissn o dalonnage
Sarvirko svizzero di tarstors
Swiss Calibralion Service

Accreditation Mo SCS 108

Cerlifjcate Ho: DSGHZ-1106_Jun11

CALIBRATION CERTIFICATE

Objec

Cibraton procedure]s)

Calibration data:

DEGHZV2E - SN: 1106

O CAL-220:1

Calibration procedure for dipole validation kits between 3-8 GHz

June 21, 2011

Cal@miion Equipment used {MATE cntical for calibeation)

This cabbeation canilicass documants Th IRcsslity 0 nationa! stardands, which mealize the physical uils of messurements (89),
Tha maasunssmants and the unceraingies wiih cenfidanco probabdily are given an the lolkesing pages and are part af the certilicate.

Al calkbeplione haws Dean conducied in the cioeed laboealony Baciily: anvranment tamporatumn (22 + 350 and humigily < 70%,

This calipabion corlicate shafl nol b mpraduced gssapt in kil withoul wetten approsal of te labosalory.

Primary Standords D& Cal Date {Cardlicala No) Schadulsd Callvation

Paramr malar EPM-4428, GEIPAA07 04 08-0c-10 {No. 217-01266) Oal- 11

Pawar sereoe HF B1814 LSarzeeras O8-Oet-10 (Mo. 217-01266) Col- 11

Aalaconce 20 dB Allsrusiar SH: B0sG |20g) 28-Mar-11 (Ho. 217-01368) Apri2

Type-M mismalsh cambinalion SH: BO4T 2 f DeaET 28:Mar- 11 (Ho. 21704371) Aprdg

Aalerance Probs EXI00VE EN: 3803 04 Mar- 1§ (Np. EX3-3500 Mart 1) Mai-13

DAE4 EH: B Bedun-11 {Mo. DAE4-EOT_Jund 1) Jun-12

Secorcdary Slandards o s Chack Data (nhouga) Sehatulsd Cleck N

Fowar sermor HP B4804 MY 0eExT 180002 (in herssa chack Cice-08) Ini hoatss chack: Gt 14

AF ganeso: RS SMT-06 TiHHO0S dAup-Sa (in house chack Chel-09) I et check: o118

Matwork Anabar 4P BT5SIE USa7an0eas S8 18.0c8-01 (i houss check Det-10) Inv hontes chack: Dot-11
L] Funciicn Signature

Calibratad by Dimecs Hay Leboealony Technician &J m

Apgeoyed by Kot Pokcwiz Techrinal Managor

g

|esuad: Jyma 21, #0119

Certiicate Ma: DEGHz-1106_Junt
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nam—"'_'a“““ Laboratory of f&"*& G Schwmlzarischer Kalibrierdianst
Schmid & Partner iﬁﬁ G Service auisse ditalonnage
Engineering AG T Serviria avizzars di taraturs
Zoughnussirasse 43, 8004 Zurich, Switzeriand ..a-latl 5 5  swiss Calibration Servics
Acorodiiod by the Swiss Accrodiaion Servica [SA5) neerelibailen Mo,: SCS 108

The Swiss Accreditalion Sarvics i omna of e signatorios to the EA
Mallsilntaral Agraamant Tor he resognitan of calibeation cortlicabes

Glossary:

TS5L tissue simulating liquid

ComvF gansilivity in TSL / NORM x.y,2
M not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Recommendad Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wiraless
Communications Devices; Measurement Techniques”, Decermnber 2003

b} IEC 62208-1, "Procedure to measure the Spacific Absorption Rate (SAR) for hand-held
davices 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 Guidalines for Human Exposure o Radiofrequency
Elactromagnatic Fields; Additional Information for Evaluating Compliance of Maobile and
Fortable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplemeant C (Edition 01-01) to Bulletin 65

Additional Decumentation:
d} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o Measurement Condifions: Further details are available from the Validation Repor at the end
of tha cerificate. All figures stated in the certificate are valid at the frequency indicated.

o Anfenna Paramaters with TSL: The dipola is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom sectlon, with the arms crientad
parallel to the body axis.

» Feed Point impedance and Retum Loss: Thesae parametars are measurad with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurameant al the SMA connector 1o the fead point, The Returm Loss ensuras low
reflected power, No uncertainty required.

o Electrical Delay: One-way delay between the SMA connectar and the antenna feed paint,
Mo uncertainty required.

o  SAR messured: SAR measured at the staled antenna inpul power.

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

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
naminal SAR result,

Cediicate Mo: DEGHE-1106_Junii Paga 2 al 11
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Measureament Conditions
DASY system configuradion, as far as not ghen an page 1.

DASY Varsion DASYE V5262

Extrapolation Agdvamced Extrapolation

Phinntam Modigar Flat Pharlam W0

Distance Dipole Center - TEL 10 mm wilth Spaces

Zoom Saan Resolution di, dy = 4.0 mm, dz = 1.4 mm

5200 MHZ + 1 MHz

Prmcncy 5800 MHz = 1 MHz

Head TSL parameters at 5200 MHz
The folicwing pararmaters and calculations wera applied.
Temperalure Parmitibvity Conductivity

Mominal Head TSL parameters 22.0°C 6.0 468 mia'm

Measured Head TSL paramelers (22.0+0.2) "G IEH+E% 4.50 mhoim = 6 %

Head TEL famperatura change during test < 05"C =
SAR result with Head TSL at 5200 MHz

SAR averaged over 1 cm” (1 g} of Head TSL Cond#ion

SAH measured 100 miW input pawer B2 g

SAR lar naminal Head TSL parametars nommaized o 1W 2.2 mW g & 170 % (k=2)

5AR averagad aver 10 cm’ {10 g) of Head TSL candition

SAH measurad 100 MW inpast power 2.34 miW F g

SAR far nominal Head TSL parametars noamalizad 1o 1W 223 MW /g = 16.5 % (k=2)

Head TSL parameters at 5800 MHz

The foliowing paramatars and calculations ware applied
Temparatura Parmitthvity Conductivity
HNominal Head TSL parameders 22.0°C 353 5,27 mia'm
Measured Head TSL parameters 22.0+0.2) °C 348 +6% 5£.08 mho/m =6 %
Head TSL temperature ehangs during tes =05
SAR result with Head TSL at 5800 MHz
SAR avernged over 1 em® (i g) of Head TSL Conilion
SAR measured 100 mWW inpul power (803 mW /g
AR lor nomingd Head TSL parametars nonmaized o 18 805 mW /g o= 17.0 % (k=2)
SAR averaged over 10 cm® (10 g} of Head TSL condition
SAR measumad 100 mW Input power 230mW i g
SAR for nominal Heed TSL parameters narmalized o 1% 229 mW /g = 16.5 % (h=2)

Ceetificate No: DSGHz-1106_Jun11
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Body TSL parameters at 5200 MHz
The belliawing parametars and calculations wera agplied.
Temparature Permittivity Canductivity
Mominal Bady TSL paramelars 220°C 43.0 5.30 mho/m
Mensured Body T5L paramaters [F20=02)°C 0.0+ 6 % 5.41 mhoim £ 8 %
Body TSL temperature change during lost <054
SAR result with Body TSL at 5200 MHz
SAR averaged aver 1 em® (1 g) of Body TSL Condilian
SAR maasured 100 my mput power 7S mW /g
SAR for nominal Bady TSL pararmatees normelized o 1W TEA MW /g & 18.1 % (k=2)
SAR averaged over 10 om® (10 g) of Body TSL condition
SAR measured 100 mW inpul powar 212mwW i g
SAR for nominal Body TSL paramelers normalized o 1W 21.2mW g 2 17.6 % (k=2)

Body T5L parameters at 5800 MHz
The folkewing pararmatens and calculations ware applied.
Temperature Parmittivity Conductlvity
Mominal Body TSL parameters 22.0°C 48.2 .00 mifadm
Measurad Body TSL paramelars {22.0+02)"C AT A+ 6% 621 mho/m £ 6 %
Body TSL temperature changa during test < 05'C e
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 em’ (1 g} of Body TSL Condition
S8R measnad 100 mW Inpul power 766 miW f g
AR tor nominal Body TSL parameters nonmuized o 1 TE.5 mW /g + 18.1 % (k=2)
SAR averaged over 10 cm® {10 g) of Body TSL condilion

EAR measured

100 MW Inpast power

212 mW I g

AR for nominal Body TSL parameders

noarmalizad 1o 1W

21.2 mW /g & 17.6 % (k=2)

Carlificata Ma: DREGHE-1106_Jin11
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Appendix
Antenna Parameters with Head TSL at 5200 MHz
Impadance, Iranskermad & fead point RFB0-BE|D
Relurn Loss -20.1 dB8
Antenna Parameters with Head TSL at 5800 MHz
Impedance, transdonmed 1o feed paint £2.701-65910
Aetisn Loss -22.68.dB
Antenna Parameters with Body TSL at 5200 MHz
Impadance, frensformed to leed poin 4B60-93j0
FReturn Loss -20.6 d8
Antenna Parameters with Body TSL at 5800 MHz
Impedance, ranstormed fo fesd paint S55.5101 « 0.8 0
Aatem Lozs - 25,6 dB
General Antenna Parameters and Design
I Electrical Detay (ane direclion) | 1.160 ns —]

Adbar long term use with 100W radiated power, only & elight warming of tha dipole near the leedpaint can be measund,

The dipole is made of standard semirigid coaxdal cabe. The eenler conductor of the feading line is direclly connected 1o the
sECONd arm of B Bipole. The anlenna e theretore short-cireuiled bor DC-signals.

Mo excessive force must be applied o the dipole arms, bacauss thay might bend or the soldenad cannaclions near e
teadpaint may be damaged,

Additional EUT Data
blanufactured by SPEAG
Manulaciured on March 11, 2011

Centilicain Noe DSGHz-1106_Jun11 Page 5 of 11
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DASYS Validation Report for Head TSL
Date: 20006.201 1

Test Labortory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: DSGHz; Seriol: DSGHzV2 - SN: 1106

Communication System: CW; Frequency: 5200 MHz, Frequency: 5800 MHz

Medium: HSL 502 A

Mediuim porameters used: £ = 53K MHz; o = 4.5 mho/m; .= 35.8; p = 1000 kg.l'm" , Medium parmmeters
used: = 5800 MHz; o = 5.08 mho'm; &= 34.8; p= 1000 kg{m"

Phantom secton: Flat Section

Mensurement Standard: DASY S (IEEE/IECIANS] CH3.19-2007)

DASY 52 Configuralion:
»  Probe: EX3DWVY - SN3503; ConvF{5.41, 541, 5.41), ConvF(4.8], 481, 4.81); Calibeated: 04.03.2011
o Sepsor-Surface: |dmm (Mechanical Suefoce Detection)
«  Electronics: DAE4 Sn60]; Calibrated: 0806201 1
o Phantom: Flut Phantom 5.0 (front); Type: QDODOF30AA; Serial: 1001
»  DASYS2 52.6.2{482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (Bx&x7WCube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.231 ¥Vim; Power Drifi = 0,03 dB

Peak SAR {extrapalated) = 30,485 Wikg

SAR(L g) = 8.23 mW/g: SAR(I0 gj = 2,34 mW/g

Maximum value of SAR (measured) = 18450 mWig

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, [=5800 MHzZoom Scan,
dist=1.4mm (8x8x7 W Cube 0:; Measurement grid: du=4mm, dy=dmm, dz=1.4mm

Reference Yialue = 62,792 Vim; Power Drift = 0.03 dB

Feak SAR (extrapalated) = 33.712 Wik

SAR( g) = 8.09 mW/g: SAR(0 g) = 23 mWig

Maximum value of SAR (measured) = 19.009 mW/g

Cadilicals Noc DEGHz-1106_Junl1 Page & al 11
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0dB = 19.010mW/ig
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Impedance Measurement Plol for Head TSL
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DASYS Validation Report for Body TSL
Date: 21.06.2011

Test Laboratory: SPEAG, Zurich, Switzerand

DUT: Dipole 5GHz; Type: DSGHz; Serial: DEGHzV2 - SN2 1106

Conununication System: CW; Frequency: 5200 MHz, Frequency: S800 MHz

Medium: MSL 501

Medium parameters used: = 5200 MHz; o = 5.41 mho/m; & = 49; p = 1000 kg/m” , Medium paramelers
used: £ = 5800 MHz; o = 6.21 mho/m; ¢ = 47.8; p = 1000 kg/m®

Phantom section: Flat Section

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

ASY 52 Configuration:
»  Probe: EX3DVA - SN3503; ConvF(4.91, 491, 491), ConvF(4.38, 4.38, 4.38); Calibrated: 04.03.2011
«  Sensor-Surface: Ldmm {Mechanical Surfece Detection)
o Electronics: DAE4 Sna01; Calibrated: 08.06.201 1
«  Phantom: Flat Phantom 5.0 (back): Type: QDOMIPSOAA; Serial: 1002
= DASYSZ 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Fin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=dmm, dz=1.4mm

Reference Value = 59327 Vim; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 29,350 W/ikg

SAR( gh = 7.58 mW/g; SAR(ID g) = 2,12 mW/g

Maximum value of SAR {measured) = 17.624 mWig

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, (=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 56,058 Vim; Power Drift = -0.02 dB

Peak SAR {extrapolated) = 35.029 Wikg

SARIL g) = 7.06 mW/g; SAR(I0 g) = 212 mW/g

Mitximum value of SAR (measured) = 18,810 mWig

Cedtilicate Moo DEGHz-1106_Jumt1 Page & of 11
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of &E‘x& Schwelzerischar Kallbrisrdionst
Schmid & Partner %ﬁ- Sarvice silsse d'stalonnogs
Erlglneering AG s __d-.-“v'—_-_';:\\_\"'-th = Servizio svizzero i tnrnbura
Zeughaussirasse 43, B0 Zurich, Switeerland ‘%{ﬁﬁ? Swiss Calibration Service
i
Accradiad by ihe Svins Actrediation Senice [SAS) Accraditation No.: SCS 108

Thee Swiss Aocrelilallon Service i ona of the signatorios bo the EA
Bumilateral Agrepment for 1he rscognition of calibration cerlificabes

clem  SGS (Dymstec) Gertificato o: D5GH2V2-1108_Nov11
CALIBRATION CERTIFICATE

D! DEGHZV2 - SM: 1106

Cabbealion procedure]s) QA CAL-22 w1
Callbration procadure lor dipale validation kits between 3-6 GHz:

Clbeabion date: Movember 15, 2011

This. calbeaion carilicats documanis the iraceatsity i nalionsl sisrdands, which nealize Sha physical units of maaksments (51
Thi measureamanis and he uncerikliss will confidence probabiily are given on the iollowing pages and aea part of 1ha corificain

All caleations have Dean candusied in Ihe clssd aboealory laciily: enveonment Samparaiuns (22 & 3770 and huemicily < 700,

Calisalion Equipment used (MATE cntical far calibenlian}

Primary Starciams I ¥ Cal Dala (Corihicals Mo Schedulod Calibradon

Powmr matar EFW-4424 GEITAB07 0 0500t 11 {Ho. Z217-01458) Oei-12

Porwar saract HP G414 USaTaeeras 05Ot 11 (Mo, E1T-01451) oel-12

Folanencs 20 4B Allenussor £: BOBS {20g) 23 Mar-11 (Mo, 21701968 hpr-12

Tipa-M mizmaich combinaton Sh: BOMT2/OE3ET  20-Mart e 701370 Apr 12

Falarencs Probe EXI0NVY EH: BE0G Od:Bar-11 (Mo, EX3-3500_Mari1) P12

DAEY EM: DA O -1 (Mo, DAEL-H01_Jull1) Jul1z

Secondary Standants oA Chech Diale (in house) Behadulad Chack

P gansar FIP 04014 My41na2a1y 18002 in hoasa chack Ge-11) Iry bemmss chieck: Ot 13

FeF geresalor RAS SMT-06 100005 - A58 {in houss check Cel-11) In b check: G 13

Netwutk Analyzer HF BYSGE UEI7AO0SES S4208  16-0et-01 (in house check Cet-11) I Pacrsae: chasck: 00812
Plame Furction Sy

‘Caliarabed by D Higy Laboratary Technioian 561 R

X
Approved by, Katjn Pokavio Tachni:d Marger 7

- g ]
el 1t l';"'.'
e e

Iszumdt: Nowambar 17, 20141

This caliiration cerlficale shall nal be reproduced excapt in full wshout writhan spproal al th Ieboratary,

Cartificate No: DSAHzZV2-1106_Mov1 1 Page 1 al 8
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Calibration Laboratory of
Schmid & Parner

Enginearing AG
Loughaiasirasss 4, 0004 Zurich, Switzerfand

Schweizerischer Knlibriordienst
Service sulsse détalonnage
Bervizio svizzero d| taraiura
Ewiss Calibralion Service

Agcradiied by the Seiss Accrodilalion Sonvcs (SAB) Aeerslitation Mo.: SCS 108
Thee Swiss Accredilntion Sorvice |5 ona af the sigisalories (o 1he EA
Mudlilateral Agreement for the recegnilien of calibralion cerlificales

Glossary:

TSEL tissue simulating liquid

ConvF sansitivity in TSL / NORM x,y,2
MYA not applicable or nol measured

Calibration is Performed According to the Following Standards:

a} IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measureman! Technigues®, December 2003

b) 1EC 62209-1, *Procedure to measure the Specific Absomilion Rate (SAR) for hand-hald
devices used in close proximity 1o the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC QET),
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequancy
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequancy Emissions”,
Supplament C (Edition 01-01) to Bullatin 85

Additional Documentation:
d} DASY4/5 System Handhook

Methods Applied and Interpretation of Parameters:
*  Measurement Condilions: 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.

* Antanna Paramaters with TSL: The dipole is mournted with the spacer lo position its feed
paint exacily below ihe center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

« Feed Point Impedance and Refurn Loss; These parametars are measured with the dipole
positiened under the liquid filled phantom. The impedance stated is transformed fram the
measurement at the SMA connector to the fead point. The Retum Loss ensures low
reflacted power, Mo uncerainty required.

» Elactrical Delay: One-way delay between the SMA connector and the antenna fead point, [
Mo uncerainly required.

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

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

s SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nmominal SAR rasull,

Cerilicale No: DEGH:V2-1106_Nav11 Papga 2 al i
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Measurement Conditions
DASY system configuration, as far as nol on page 1.

DASY Verslan DASYE Vaaa2

Extrapolation Advancad Extrapolation

Phamntom Modular Fiai Phaniom V5.0

Distance Dipole Conter - TSL 10 men wilh Spacar

Zoom Scan Resolution dy, dy = 4.0 mm, dz = 1,4 mm Gradad Rafio = 1.4 (2 diraclion)

Frequency 5500 MHz = 1 bHz

Head TSL parameters at 5500 MHz

Thee [ilowing paramelers and calouletions were appiied,

Temparature Permiitivily Conductivity
Kominal Head TSL paramelers 22.0°C 56 .86 mhatm
ieasured Head TSL parametars (22.0 0.2} *C MP26% 475 mhodm & 6 %
Haad TSL temparature change durlng lest =0.5"C e -
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 em® {1 g} of Hoad TSL Canditian
SAR maasured 100 W input power B.HE mW g

SAA for nominal Head TSL parametirs

normalized 1o 1W

B7.8 mW / g = 17.0 % (k=2)

SAR averaged over 10 em’” {10 g) of Head TSL

conditicn

SAR measuned

SAR lor nominal Haad TSL paramealbars

100 mW input power

258 mW /g

normalized to 1W

249 mW [ g = 16:5 % (k=2)

Body TSL parameters at 5500 MHz

The foliowing parameatens and calculations wera applied.

Tamparalire Parmittivity Conduclivity
Naminal Body TSL parameters 220 A8 6 565 mhoim
Measured Body TSL paramelors (#2.0£02)°C 472 56% 5.87 miha'm + 6 %
Body TSL lemperatura changs durlng test = 0.5 o0 ==

|
SAR result with Body TSL at 5500 MHz

SAR averaged over 1 em’ {1 g) of Body TSL Candiian |
SAR measuad 100 MWW input power B2 mWig '

SAR for nominal Body TSL paramelers

normalzed b 1W

BT mW g = 181 % (ks2)

SAR averaged aver 10 om® (10 g) of Body TSL aondion
S5AR measured 100 mW Inpul power 22TmW /g
SAR tor nomingl Body TSL parameters nadralized o 19 226 mW /g + 17.8 % (k=2)

Carlilicate Ma: DEGH2VE-1106_MNavi i
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Appendix
Antenna Paramaters with Head TSL at 5500 MHz
Impedanan, iransfomad o fead paint BOCT (3 - 32|00
Return Loss - FH.G6 dB
Antenna Parameters with Body TSL at 5500 MHz
Impedance, franslarmed to feed poini S0BLE-1.9)0
Return Loss -33.8 d8
General Antenna Parameters and Design
I Elacirical Delay (one direclion) I 1.188 n=

Adter long 1arm uss with 100 radiated power, only a slight warming of the dipole near the feadpoint can be messured.

The dipake is made ol standard samirigid coaxial cable. The canter condwctor of the feading line |a direclly connechad io tha
sacand arm of the dipola. The antenna is therefore shor-circulted for DC-slgnats.
No eegessive foroe must be applied ta ihe dipoée arms, because they might bend or the soidered connections near he

{eadpoint may be damagad.

Additional EUT Data
Manulactured by SPEAG
Manulactunid on March 11, 2041

Carlificabe Moo DEGHzV2-1 1086 Mowi1 1 Page 4 of B
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DASYS Validation Report for Head TSL

Dwate: 15102011
Test Laboratory: SPEAG, Zurich, Switzerlnd
DUT: Dipede 5GHz; Type: D3GHzV2; Serial: DSGHzY2 - SN: 1106

Communication System; CW; Frequeney: 5500 MHz

Medium parameters used: = 5500 MHz; 0= 4.75 mhofm; g = 34.2; p = 1000 kg/m”
Phantem section: Flal Section

Measurement Standard: DASYS (IEEEIECFANS] CA3.19-2007)

DASYSZ Configuration:
« Probe; EX30DW4A - SN3303; ConvF{4.91, 4.91, 491 ); Calibrated: (04.03.2011
«  Sensor-Surface: L4mm (Mechanical Surface Detection)
o Electromics: DAEA Sné); Calibeated: (4.07,2011
»  Phantom: Flat Phantom 3.0 (front); Type: QDOOOPS0AA; Serial; 1061
« DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=100mW, disi=10mm, (=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7WCube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.617 ¥Vim: Power Drifl = 0,06 dB

Peak SAR (extrapolated) = 35,203 Wik;

SAR(L g) = 8.88 mWig: SAR(I0 g) = 2,52 mWig

Maximum vilue of SAR (measured) = 21237 mWig

60,00

0 dB =21.230mW/g

Castificate Moo D5GEHEW2-1108_Movi 1 Papa 5 af &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Repaort for Body TSL

Dot 14102001
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz: Type: DSGHzY2; Serial: DSGHEV2 - SNt 1106

Communication System: CW; Frequency: 5500 MHz

Medinm pirameters used: [ = 5500 MHz; o= 587 mhofm; g = 47.2, p= 1000 l,'EﬁI'I:L
Phantoin section: Flal Section

Measurement Stundard: DASY' S (IEEE/ABECIANST C63,19-2007)

[XASY 32 Configuration:
«  Probe: EXADVA - SN3503; ConvF{d.43, 4.43, 4.43); Calibrated: 04,03.201 1
«  Sensor-Surface; Ldmm (Mechanical Surface Detection)
s Electronics: DAES Sni | ; Calibrated: D477 2001
«  Phantom: Flut Phontom 5.0 (hack); Type: QDOOOPS0A A, Seral: 1002
« DASYSZ 52.6.2(482), SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8xTWCube 0: Measurement grid; dz=4mm, dy==4mm, de=14inm

Reference Value = 59.363 Vim; Power Drift = -0.0064 dB

Peak SAR (extrapolated) = 35,196 Wikg

SAR(L g) = 8.21 mWrg; SAR(10 g) = 2,27 mW/g

Maximum value of SAR (measured) = 12467 mW/p

G0N

(rdB = 19470mW/g

Carificale Mo; DSGHzYE-1106_Novil Page 7ol @
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Impedance Measurement Plot for Body TSL
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