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SAR TEST REPORT

The following samples were submitted and identified on behalf of the client as:

Equipment Under Test of Host Tablet Computer

Marketing Name of Host SW3-013

Brand Name of Host

Model No. of Host POKCC

Equipment Under Test of Module 802.11abgn+BT4.0 module

Brand Name of Module FOXCONN

Model No. of Module T77H462

Company Name Acer Incorporated

Company Address 8F., No. 88, Sec. 1, Xintai 5th Rd., Xizhi, New Taipei
City 22181, Taiwan (R.0.C)

Standards IEEE /ANSI C95.1 , C95.3, IEEE 1528,

KDB447498D01, KDB616217D04, KDB248227D01,
KDB865664D01, KDB865664D02

Module FCC ID MCLT77H462

Date of Receipt Jan. 15, 2015

Date of Test(s) Feb. 25, 2015 ~ Mar. 04, 2015

Date of Issue Mar. 11, 2015

In the configuration tested, the EUT complied with the standards specified above.
Remarks:

This report details the results of the testing carried out on one sample, the results contained in this test
report do not relate to other samples of the same product. The manufacturer should ensure that all products in
series production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in any
configuration other than that detailed in the report, the manufacturer must ensure the new system complies
with all relevant standards. Any mention of SGS Taiwan Electronic & Communication Laboratory or testing
done by SGS Taiwan Electronic & Communication Laboratory in connection with distribution or use of the
product described in this report must be approved by SGS Taiwan Electronic & Communication Laboratory in

writing.

Signed on behalf of SGS

Engineer Sr. Engineer

Matt Kuo John Yeh

Date: Mar. 11, 2015 Date: Mar. 11, 2015
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Version

Report Number | Revision Date Memo
E5/2015/10003 00 2015/03/11 |Initial creation of test report.

This test report contains a reference to the previous version test report that it
replaces.
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory

No.134, Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei
City, Taiwan
Tel +886-2-2299-3279

Fax +886-2-2298-0488
Internet http://www.tw.sgs.com/

1.2 Details of Applicant

Company Name |Acer Incorporated

8F., No. 88, Sec. 1, Xintai 5th Rd., Xizhi, New Taipei City
22181, Taiwan (R.0.C)

Company Address
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1.3 Description of EUT

General Information of Tablet

Equipment Under Test of Host |Tablet Computer

Marketing Name SW3-013

Brand Name of Host

Model No. of Host POKCC

Module FCC ID MCLT77H462

Antenna Designation 1. Antenna Main: 2.4GHz: -0.04dBi / 5GHz: 1.74dBi

(Maximum Gain) 2. Antenna Aux: 2.4GHz: 1.16dBi / 5GHz: 1.4dBi

Mode of Operation XIWLAN802.11 a/b/g/n(20M/40M) band  [X|Bluetooth
WLANS802.11 1

Duty Cycle a/b/g/n(20M/40M)
Bluetooth 1
WLANS802.11 b/g/n(20M) 2412  — 2462
WLAN802.11 a/n(20M) 5.2G 5180 — 5240
WLAN802.11 n(40M) 5.2G 5190 — 5230
WLAN802.11 a/n(20M) 5.3G 5260 — 5320

TX Frequency Range (MH2) WLAN802.11 n(40M) 5.3G 5270 — 5310
WLAN802.11 a/n(20M) 5.6G 5500 — 5700
WLAN802.11 n(40M) 5.6G 5510 — 5670
WLAN802.11 a/n(20M) 5.8G 5745 — 5825
WLAN802.11 n(40M) 5.8G 5755 — 5795
Bluetooth 2402 — 2480
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WLANS802.11 b/g/n(20M) 1 — 11
WLAN802.11 a/n(20M) 5.2G 36 — 48
WLAN802.11 n(40M) 5.2G 38 — 46
WLAN802.11 a/n(20M) 5.3G 52 — 64
Channel Number WLAN802.11 n(40M) 5.3G 54 — 62
(ARFCN) WLAN802.11 a/n(20M) 5.6G 100 — 140
WLAN802.11 n(40M) 5.6G 102 — 134
WLAN802.11 a/n(20M) 5.8G 149 — 165
WLAN802.11 n(40M) 5.8G 151 — 159
Bluetooth 0 — 78
Max. SAR (1 g) (Unit: W/Kg)

Antenna Band Measured | Reported | Channel Position
WLAN802.11b 0.567 0.594 6 Lap-held
WLAN802.11a 5.2G 0.758 0.769 44 Lap-held

_ WLAN802.11a 5.3G 1.13 1.143 60 Top side
Main WLANS802.11n (20M) 5.3G 1.28 1.283 64 Top side
WLAN802.11a 5.6G 0.785 0.816 136 Lap-held
WLANB802.11a 5.8G 1 1.033 149 Lap-held
WLAN802.11b 0.627 0.634 11 Lap-held
WLAN802.11a 5.2G 0.714 0.744 48 Top side
WLAN802.11n (20M) 5.2G 0.827 0.839 36 Top side

A WLAN802.11a 5.3G 0.695 0.705 60 Top side
WLAN802.11a 5.6G 0.579 0.612 100 Top side
WLANB802.11a 5.8G 0.729 0.751 161 Lap-held
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#. WLANS802.11 a/b/g/n(20M/40M) conducted power table:
Antenna SISO MIMO

Band Chain 0 Chain 1 Chain0+1
WLANS802.11b vV vV —
WLANS802.11g V vV —
WLANS802.11n(20M) V vV V
WLAN802.11a vV vV —
WLANS802.11n(20M) 5G vV vV V
WLANS802.11n(40M) 5G V vV V

Main Antenna (CHO)

802.11 b Max. Rated Avg Average Power Output (dBm)
¢ (MHz) Tolerance (dBm) 1
1 2412 15 14.72
6 2437 15 14.80
11 2462 15 14.75
802.11 g Max. Rated Avg. Average Power Output (dBm)
. Frequency | Power + Max. Data Rate (Mbps)
H (MHz) [Tolerance (dBm) 6
2412 10.5 10.22
6 2437 10.5 10.45
11 2462 10.5 10.04
802.11 n(20M) Max. Rated Avg Average Power Output (dBm)
CH Frequency Powel’ + MaX Data Rate (MbpS)
(MHz) Tolerance (dBm) 6.5
1 2412 9.5 9.30
6 2437 9.5 9.14
11 2462 9.5 9.29
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Main Antenna (CHO)
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802.11 a

5.2/5.3/5.6/5.8G

Frequency

S (MHz)

Max. Rated
Avg.
Power + Max.
Tolerance
(dBm)

Average Power Output(dBm)

Data Rate (Mbps)

6

36 5180

13.5

13.31

40 5200

13.5

13.41

44 5220

13.5

13.44

48 5240

13.5

13.41

52 5260

13.5

13.33

56 5280

13.5

13.40

60 5300

13.5

13.45

64 5320

13.5

13.44

100 5500

12

11.78

104 5520

12

11.76

108 5540

12

11.75

112 5560

12

11.77

116 5580

12

11.72

132 5660

12

11.91

136 5680

12

11.83

140 5700

12

11.74

149 5745

13.5

13.36

153 5765

13.5

13.22

157 5785

13.5

13.40

161 5805

13.5

13.39

165 5825

13.5

12.86
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Main Antenna (CHO)
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802.11 n(20M)

5.2/5.3/5.6/5.8G

CH

Frequency
(MHz)

Max. Rated
Avg.
Power + Max.
Tolerance
(dBm)

Average Power Output(dBm)

Data Rate (Mbps)

6.5

36

5180

13.5

13.49

40

5200

13.5

13.43

44

5220

13.5

13.34

48

5240

13.5

13.35

52

5260

13.5

13.40

56

5280

13.5

13.48

60

5300

13.5

13.45

64

5320

13.5

13.49

100

5500

11.5

11.36

104

5520

11.5

11.38

108

5540

11.5

11.32

112

5560

11.5

11.47

116

5580

11.5

11.48

132

5660

11.5

11.34

136

5680

11.5

11.22

140

5700

11.5

11.30

149

5745

11.5

11.49

153

5765

11.5

11.41

157

5785

11.5

11.35

161

5805

11.5

11.27

165

5825

11.5

11.31
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Main Antenna (CHO)
802.11 n(40M) | Max. Rated

5.2/5.3/5.6/5.8G Avg.
Power + Max.

Frequency | Tolerance Data Rate (Mbps)
(MHZ) (dBm) 13.5

38 5190 11 10.99
46 5230 11 10.86
54 5270 11 10.98
62 5310 11 10.9
102 5510 8.5 8.21
110 5550 8.5 8.15
134 5670 8.5 8.35
151 5755 12 11.96
159 5795 12 11.82

Average Power Output(dBm)

CH

#. Per FCC KDB443999, transmission on channels which overlap the 5600-5650 MHz is
prohibited as a client.
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802.11 b

CH

Frequency
(MHz)

Max. Rated Avg.
Power + Max.
Tolerance (dBm)

Average Power Output (dBm)

Data Rate (Mbps)

1

2412

15

14.85

2437

15

14.82

11

2462

15

14.95

802.11 g

CH

Frequency
(MHz)

Max. Rated Avg.
Power + Max.
Tolerance (dBm)

Average Power Output (dBm)

Data Rate (Mbps)

6

2412

10.5

10.45

2437

10.5

10.49

11

2462

10.5

10.48

802.11 n(20M)

CH

Frequency
(MHz)

Max. Rated Avg.
Power + Max.
Tolerance (dBm)

Average Power Output (dBm)

Data Rate (Mbps)

6.5

2412

9.5

9.41

2437

9.5

9.38

11

2462

9.5

9.40
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802.11 a

5.2/5.3/5.6/5.8G

Frequency

S (MHz)

Max. Rated
Avg.
Power + Max.
Tolerance
(dBm)

Average Power Output(dBm)

Data Rate (Mbps)

6

36 5180

13.5

13.25

40 5200

13.5

13.21

44 5220

13.5

13.28

48 5240

13.5

13.32

52 5260

13.5

13.31

56 5280

13.5

13.34

60 5300

13.5

13.44

64 5320

13.5

13.25

100 5500

12

11.76

104 5520

12

11.75

108 5540

12

11.71

112 5560

12

11.72

116 5580

12

11.66

132 5660

12

11.84

136 5680

12

11.68

140 5700

12

11.63

149 5745

13.5

13.25

153 5765

13.5

13.21

157 5785

13.5

13.36

161 5805

13.5

13.37

165 5825

13.5

12.81
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802.11 n(20M)

5.2/5.3/5.6/5.8G

CH

Frequency
(MHz)

Max. Rated
Avg.
Power + Max.
Tolerance
(dBm)

Average Power Output(dBm)

Data Rate (Mbps)

6.5

36

5180

13.5

13.44

40

5200

13.5

13.28

44

5220

13.5

13.12

48

5240

13.5

13.24

52

5260

13.5

13.25

56

5280

13.5

13.32

60

5300

13.5

13.33

64

5320

13.5

13.30

100

5500

11.5

11.18

104

5520

11.5

11.12

108

5540

11.5

11.23

112

5560

11.5

11.25

116

5580

11.5

11.18

132

5660

11.5

11.31

136

5680

11.5

11.21

140

5700

11.5

11.08

149

5745

11.5

11.44

153

5765

11.5

11.30

157

5785

11.5

11.26

161

5805

11.5

11.05

165

5825

11.5

11.22
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Aux Antenna (CH1)

802.11 n(40M) | Max. Rated

5.2/5.3/5.6/5.8G Avg.
Power + Max.

Frequency | Tolerance Data Rate (Mbps)
(MHZ) (dBm) 13.5

38 5190 11 10.91
46 5230 11 10.81
54 5270 11 10.95
62 5310 11 10.82
102 5510 8.5 8.2

110 5550 8.5 8.37
134 5670 8.5 8.12
151 5755 12 11.91
159 5795 12 11.79

Average Power Output(dBm)

CH

#. Per FCC KDB443999, transmission on channels which overlap the 5600-5650 MHz is
prohibited as a client.
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MIMO (CHO+CH1)

802.11 n(20M) Max. Rated Avg.
(MHz) |Tolerance (dBm) 13

Average Power Output (dBm)

1 2412 12.5 12.21
6 2437 12.5 12.20
11 2462 12.5 12.34
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MIMO (CHO+CH1)
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802.11 n(20M)

5.2/5.3/5.6/5.8G

CH

Frequency
(MHz)

Max. Rated
Avg.
Power + Max.
Tolerance
(dBm)

Average Power Output(dBm)

Data Rate (Mbps)

13

36

5180

16.5

16.42

40

5200

16.5

16.49

44

5220

16.5

16.46

48

5240

16.5

16.35

52

5260

16.5

16.43

56

5280

16.5

16.47

60

5300

16.5

16.49

64

5320

16.5

16.27

100

5500

14.5

14.26

104

5520

14.5

14.23

108

5540

14.5

14.45

112

5560

14.5

14.40

116

5580

14.5

14.35

132

5660

14.5

14.40

136

5680

14.5

14.29

140

5700

14.5

14.47

149

5745

14.5

14.28

153

5765

14.5

14.49

157

5785

14.5

14.31

161

5805

14.5

14.44

165

5825

14.5

14.14
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MIMO (CHO+CH1)
5?2/25..131/;(64;2'.\26 MaXA.VF;J?ted Average Power Output(dBm)
Power + Max.
cH | Frequency | Tolerance Data Rate (Mbps)
(MHz) (dBm) -
38 5190 14 13.95
46 5230 14 13.78
54 5270 14 13.92
62 | 5310 14 13.89
102 5510 11.5 11.45
110 5550 11.5 11.40
134 5670 11.5 11.30
151 5755 14 13.73
159 5795 14 13.92

Page :
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#. For 802.11 n(20M)/n(40M) 2.4/5G, the maximum tune-up power of CHO and CH1 is minus
3dBm from the maximum tune-up power of CHO+CH1.

#. For 802.11 n(40M) 5.8G, the maximum tune-up power of CHO and CH1 is minus 2dBm from
the maximum tune-up power of CHO+CH1.

#. Per FCC KDB443999, transmission on channels which overlap the 5600-5650 MHz is

prohibited as a client.
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#. Bluetooth conducted power table:
Frequency Data Peak
(MHz) Rate dBm mW
2402 4.59 2.877
2441 4.86 3.062
2480 4.48 2.805
2402 3.69 2.339
2441 3.96 2.489
2480 3.26 2.118
2402 4.32 2.704
2441 4.44 2.780
2480 3.65 2.317

[ERN

WIWIWINININ(FP|PFP

Frequency Avg. (dBm)
(MHz) BT4.0

2402 5.49
2441 6.03
2480 5.81
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1.4 Test Environment

Ambient Temperature: 22+2° C
Tissue Simulating Liquid: 22+2° C

1.5 Operation Description

Use chipset specific software to control the EUT, and makes it transmit in maximum
power. Measurements are performed respectively on the lowest, middle and highest
channels of the operating band(s). The EUT is set to maximum power level during all
tests, and at the beginning of each test the battery is fully charged.

The EUT was tested in the following configurations:

Main antenna:
Configurations: Lap-held/Top side with test distance Omm.
Right/left/bottom sides were not required to be tested based on the SAR test exclusion
thresholds in FCC KDB447498D01.

Aux antenna:
Configurations: Lap-held/Top /right side with test distance Omm.

Left/bottom sides were not required to be tested based on the SAR test exclusion
thresholds in FCC KDB447498D01.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Back view of the tablet

Note:

1. SAR testing for 802.11g/n is not required since its maximum power is less than 1/4 dB
higher than 802.11b.

2. SAR testing for 802.11n 5GHz is not required when its maximum power is less than 1/4
dB higher than 802.11a.

3. Testing at higher data rates is not required since the maximum power is less than 1/4 dB
higher than those measured at the lowest data rate.

4. For 2.4GHz 802.11n(20M), the maximum output power of each antenna during
simultaneous transmission is the same with that used in standalone transmission, and
the maximum output power of 802.11b is larger than that of 802.11n, so we use the sum
of 1-g SAR provision in KDB447498D01 to exclude the MIMO SAR measurement in
802.11n(20M).
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. For 5GHz 802.11n(20M), the maximum output power of each antenna during
simultaneous transmission is the same with that used in standalone transmission, and
the maximum output power of 802.11a is larger than(or equal to) that of 802.11n(20M),
so we use the sum of 1-g SAR provision in KDB447498D01 to exclude the MIMO SAR
measurement in 802.11n(20M).

. For 5.2/5.3/5.6GHz 802.11n(40M), the maximum output power of each antenna during
simultaneous transmission is the same with that used in standalone transmission, and
the maximum output power of 802.11a is larger than that of 802.11n(40M), so we use
the sum of 1-g SAR provision in KDB447498D01 to exclude the MIMO SAR measurement
in 802.11n(40M).

. For 5.8GHz 802.11n(40M), the maximum output power of each antenna during
simultaneous transmission is smaller than that used in standalone transmission, and the
maximum output power of 802.11a is larger than that of 802.11n(40M), so we use the
sum of 1-g SAR provision in KDB447498D01 to exclude the MIMO SAR measurement in
5.8GHz 802.11n(40M).

. For Bluetooth operational modes the transmission is at Aux output. Bluetooth may
transmit simultaneously with WLAN Main antenna.

. According to KDB447498 D01,

(1) The SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation distances<
50 mm are determined by:

Mazx. tune up powsr(mw) —
Min. test separation distance(mm) x JH(GHz) =3

When the minimum test separation distance is < 5mm, 5mm is applied to determine
SAR test exclusion.

(2) For test separation distances > 50 mm, and the frequency at 100 MHz to 1500MHz,
the SAR test exclusion threshold is determined according to the following, and as
illustrated in Appendix B of KDB447498 DO1.

[(Threshold at 50mm in stepl) + (test separation distance-50mm)x(ﬁ:MW"3

168

)1(MW),

(3) For test separation distances > 50 mm, and the frequency at >1500MHz to 6GHz, the
SAR test exclusion threshold is determined according to the following, and as
illustrated in Appendix B of KDB447498 DO1.

[(Threshold at 50mm in stepl) + (test separation distance-50mm)x10](mW),
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Top side Right side Left side
Mode MERS tuzg-up WETE tune\-ALlJp Ant. to Exclusion | Require | Ant. to Exclusion | Require | Ant. to | Exclusion [ Require
POREEE [PoBBHAY) surface threshold SAR surface threshold SAR surface | threshold| SAR
(mm) (mW) testing? | (mm) (mW) testing? | (mm) (mW) | testing?
WLAN
. 15 31623 | /eSSthan| g5y YES | 199.5 | 149599 | NO | 315 | 1575 | NO
2.4G_Main 5
WLAN
. 135 22387 |81 10806 | vEs | 1005 | 1496.081 | No | 315 | 1715 | NO
5G_Main 5
Lap-held Bottom side
Mode Max. tuzg—up MERE tune\—ALlJp Ant. to Exclusion | Require | Ant. to Exclusion | Require
RoRECE) O, surface threshold SAR surface threshold SAR
(mm) (mW) testing? | (mm) (mWw) testing?
WLAN. 15 31623 |1 9900 | ves | 166.5 | 1165922 | NO
2.4G_Main 5
WLAN
. 13.5 22387 | '®SthaN | 15806 | ves | 1665 | 1166.081 | NO
5G_Main 5
Top side Right side Left side
Mode Mz@et;zg-mu;) Mz);\};:(r;?w)p Ant. to Exclusion | Require | Ant. to Exclusion | Require | Ant. to T Require
P p surface threshold SAR surface threshold SAR surface 200mm SAR
(mm) (mW) testing? | (mm) (mW) testing? | (mm) testing?
WLAN 15 31.623 |'essthan| g g5y YES | 85 5837 | YES | 2225| YES | NO
2.4G Aux 5
WLAN 135 22387 |'essthan| 15806 | vES | 85 6357 | YES | 2225| YES | NO
BG _AuX [
Lap-held Bottom side
Mode Mgaet;gg'mu; Mi)\(/\./et?(':r?\;\;j)p Ant. to Exclusion | Require | Ant. to Exclusion | Require
P p surface threshold SAR surface threshold SAR
(mm) (mw) testing? | (mm) (mw) testing?
WLAN 15 31.623 |'essthan| g g5y YES | 166.5 | 1165.922 | NO
2 4G Aux Y
WLAN 135 22.387 |'essthan| 15805 | vES | 166.5 | 1166.081 | NO
BG _Aux [
Top side Right side Left side
Mode r;:irr&l'énr;) ZA;ZLT;?V) Ant. to Exclusion | Require | Ant. to Exclusion | Require [ Ant. to over Require
P P surface threshold SAR surface threshold SAR surface 200mm SAR
(mm) (mW) testing? | (mm) (mW) testing? | (mm) testing?
BT 6.03 4.009 | 'ess :ha“ 1263 | NO | 85 0.743 NO | 2225 | YES | NO
Back side Bottom side
Mode rﬁ::r&%r?n) ’(\)Av?/);IrT;\TV) Ant. to Exclusion | Require | Ant. to Exclusion | Require
P P surface threshold SAR surface threshold SAR
(mm) (mW) testing? | (mm) (mW) testing?
BT 6.03 4.009 | 'ess :ha“ 1263 | NO | 166.5 | 1165.126 | NO

10. Although the standalone SAR test of BT is not required, BT and WLAN Main may transmit
simultaneously, so the standalone SAR test of BT is estimated.

11.According to KDB447498 D01, testing of other required channels is not required when
the reported 1-g SAR for the highest output channel is < 0.8 W/kg, when the
transmission band is < 100 MHz.
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12.According to KDB447498 D01, testing of other required channels is not required when
the reported 1-g SAR for the highest output channel is < 0.6 W/kg, when the
transmission band is between 100 MHz and 200MHz.

13.According to KDB447498 D01, testing of other required channels is not required when
the reported 1-g SAR for the highest output channel is < 0.4 W/kg, when the
transmission band is = 200MHz.

14.According to KDB865664 D01, SAR measurement variability must be assessed for each
frequency band. When the original highest measured SAR is = 0.8 W/kg, repeated that
measurement once. Perform a second repeated measurement only if the ratio of largest
to smallest SAR for the original and first repeated measurements is > 1.20 or when the
original or repeated measurement is = 1.45 W/kg (— 10% from the 1-g SAR limit)
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1.6 The SAR Measurement System

A block diagram of the SAR measurement System is given in Fig. a. This SAR
Measurement System uses a Computer-controlled 3-D stepper motor system (SPEAG
DASY 5 professional system). The model EX3DV4 field probe is used to determine the
internal electric fields. The SAR can be obtained from the equation SAR= o (|Ei|?)/ p
where 0 and p are the conductivity and mass density of the tissue-simulant.

The DASY 5 system for performing compliance tests consists of the following items:

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

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

® A data acquisition electronics (DAE) which performs the signal amplification, signal
multiplexing, AD-conversion, offset measurements, mechanical surface detection,
collision detection, etc. The unit is battery powered with standard or rechargeable
batteries. The signal is optically transmitted to the EOC.

Fig. a The block diagram of SAR system
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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 movement interrupts.

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

A computer operating Windows 7.

DASY 5 software.

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

The SAM twin phantom enabling testing left-hand and right-hand usage.

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

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

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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1.7 System Components

EX3DV4 E-Field Probe

Construction Symmetrical design with triangular core
Built-in shielding against static charges
PEEK enclosure material (resistant to
organic solvents, e.g., DGBE)
Calibration Basic Broad Band Calibration in air
Conversion Factors (CF) for HSL
2450/5200/5300/5600/5800 MHz
Additional CF for other liquids and
frequencies upon request

Frequency 10 MHz to > 6 GHz

Directivity + 0.3 dB in HSL (rotation around probe axis)

+ 0.5 dB in tissue material (rotation normal to probe axis)
Dynamic Range |10 pW/g to > 100 mW/g

Linearity: = 0.2 dB (noise: typically < 1 uW/qg)

Dimensions Tip diameter: 2.5 mm

Application High precision dosimetric measurements in any exposure scenario
(e.g., very strong gradient fields). Only probe which enables
compliance testing for frequencies up to 6 GHz with precision of
better 30%.
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SAM PHANTOM V4.0C

Construction The shell corresponds to the specifications of the Specific
Anthropomorphic Mannequin (SAM) phantom defined in IEEE
1528-200X and IEC 62209.

It enables the dosimetric evaluation of left and right hand phone
usage as well as body mounted usage at the flat phantom region. A
cover prevents evaporation of the liquid. Reference markings on the
phantom allow the complete setup of all predefined phantom
positions and measurement grids by manually teaching three points
with the robot.

Shell Thickness |2 £ 0.2 mm

Filling Volume |Approx. 25 liters
Dimensions Height: 850 mm;
Length: 1000 mm;
Width: 500 mm

DEVICE HOLDER
Construction The device holder (Supporter) for
Notebook is made by POM
(polyoxymethylene resin ) , which
Is non-metal and non-conductive.
The height can be adjusted to fit
varies kind of notebooks.

Device Holder
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1.8 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. b. The daily
system accuracy verification occurs within the flat section of the SAM phantom. A SAR
measurement was performed to see if the measured SAR was within +/- 10% from the
target SAR values. These tests were done at 2450/5200/5300/5600/5800 MHz. The tests
were conducted on the same days as the measurement of the DUT. The obtained results
from the system accuracy verification are displayed in the table 1 (SAR values are
normalized to 1W forward power delivered to the dipole). During the tests, the ambient
temperature of the laboratory was 21.7°C, the relative humidity was 62% and the liquid
depth above the ear reference points was = 15 cm = 5 mm (frequency < 3 GHz) or = 10
cm =5 mm (frequency > 3 G Hz) in all the cases. It is seen that the system is operating
within its specification, as the results are within acceptable tolerance of the reference
values.

& E _i D [

Fig. b The block diagram of system verification

A. Signal generator
B. Amplifier

Power meter

o 0

. Dual directional coupling

E. Reference dipole antenna
Photograph of the dipole Antenna
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D5GHzV2

1023
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Measured
Validation Frequency T TIEIE/EE| MCEEEt SAR-1g Deviation Measured
. S/N SAR-1g SAR-1g .
Kit (MHz) W/ W/ normalized to (%) Date
D2450V2 | 727 | 2450 | Body 50 12.9 51.6 3.20% | Feb. 25, 2015
5200 | Body 73.5 7.22 72.2 -1.77% | Feb. 26, 2015

5300 | Body

74.6

7.62

76.2

2.14%

Mar.

02, 2015

5600 | Body

77.9

7.6

76

-2.44%

Mar.

03, 2015

5800

Body

75.6

7.67

76.7

1.46%

Mar.

04, 2015

Table 1. Results of system validation
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1.9 Tissue Simulant Fluid for the Frequency Band
The dielectric properties for this body-simulant fluid were measured by using the Agilent
Model 85070E Dielectric Probe (rates frequency band 200 MHz to 20 GHz) in conjunction
with Network Analyzer (30 KHz-6000 MHz).
All dielectric parameters of tissue simulates were measured within 24 hours of SAR
measurements. The depth of the tissue simulant in the flat section of the phantom was >
15 cm = 5 mm (Frequency <3G) or =2 10 cm = 5 mm (Frequency >3G) during all tests.

(Fig. 2)
' Measured Target' Target Mfeasurgd Measured
Tissue | Measurement Dielectric . Dielectric .
Frequency Conductivity, Conductivity, | % dev er | % dev 0
Type Date Constant, Constant,
(MHz) r 0 (S/m) er 0 (S/m)
2437 52.717 1.938 51.625 1.98 2.07% -2.19%
Feb. 25, 2015 2450 52.700 1.950 51.553 1.992 2.18% | -2.15%
2462 52.685 1.967 51.475 2.013 2.30% -2.34%
5180 49.041 5.276 50.93 5.433 -3.85% | -2.98%
Feb. 26, 2015 5200 49.014 5.299 50.495 5.456 -3.02% | -2.96%
5220 48.987 5.323 50.286 5.475 -2.65% | -2.86%
5240 48.960 5.346 50.101 5.497 -2.33% | -2.82%
5280 48.906 5.393 48.496 5.566 0.84% -3.21%
Body Mar. 2, 2015 5300 48.879 5.416 48.419 5.569 0.94% -2.82%
5320 48.851 5.439 48.334 5.608 1.06% | -3.11%
5500 48.607 5.650 48.256 5.612 0.72% | 0.67%
Mar. 3. 2015 5600 48.471 5.766 47.911 5.741 1.16% 0.43%
’ 5660 48.390 5.837 47.823 5.781 1.17% | 0.96%
5680 48.363 5.860 47.771 5.841 1.22% | 0.32%
5745 48.275 5.936 47.079 6.109 2.48% -2.91%
Mar. 4. 2015 5785 48.220 5.982 46.950 6.163 2.63% -3.03%
' 5800 48.200 6.000 46.931 6.167 2.63% | -2.78%
5805 48.193 6.006 46.909 6.183 2.66% | -2.95%

Table 2. Dielectric Parameters of Tissue Simulant Fluid
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The composition of the tissue simulating liquid:
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Frequency
(MHz)

Mode

Ingredient

DGMBE

Preventol

Salt
D-7

Water

Cellulose

Total

Sugar | amount

2450M

Body

301.7ml

698.3ml

1.0L(Kg)

Body Simulating Liquids for 5 GHz, Manufactured by SPEAG:

Ingredients

Water

Esters, Emulsifiers, Inhibitors

Sodium and Salt

(% by weight)

60-80

20-40

0-1.5

ARRPHRG | AT
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Table 3. Recipes for Tissue Simulating Liquid
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1.10 Evaluation Procedures

The entire evaluation of the spatial peak values is performed within the Post-processing
engine (SEMCAD). The system always gives the maximum values for the 1 g and 10 g
cubes. The algorithm to find the cube with highest averaged SAR is divided into the
following stages:
1. The extraction of the measured data (grid and values) from the Zoom Scan.
2. The calculation of the SAR value at every measurement point based on all stored data
(A/D values and measurement parameters)
3. The generation of a high-resolution mesh within the measured volume
4. The interpolation of all measured values from the measurement grid to the
high-resolution grid
5. The extrapolation of the entire 3-D field distribution to the phantom surface over the
distance from sensor to surface
6. The calculation of the averaged SAR within masses of 1g and 10g.
The probe is calibrated at the center of the dipole sensors that is located 1 to 2.7mm
away from the probe tip. During measurements, the probe stops shortly above the
phantom surface, depending on the probe and the surface detecting system. Both
distances are included as parameters in the probe configuration file. The software
always knows exactly how far away the measured point is from the surface. As the probe
cannot directly measure at the surface, the values between the deepest measured point
and the surface must be extrapolated. The angle between the probe axis and the surface
normal line is less than 30 degree.
In the Area Scan, the gradient of the interpolation function is evaluated to find all the
extreme of the SAR distribution. The uncertainty on the locations of the extreme is less
than 1/20 of the grid size. Only local maximum within —2 dB of the global maximum are
searched and passed for the Cube Scan measurement. In the Cube Scan, the
interpolation function is used to extrapolate the Peak SAR from the lowest measurement
points to the inner phantom surface (the extrapolation distance). The uncertainty
increases with the extrapolation distance. To keep the uncertainty within 1% for the 1 g
and 10 g cubes, the extrapolation distance should not be larger than 5mm.
The maximum search is automatically performed after each area scan measurement. It
Is based on splines in two or three dimensions. The procedure can find the maximum for
most SAR distributions even with relatively large grid spacing. After the area scanning
measurement, the probe is automatically moved to a position at the interpolated
maximum. The following scan can directly use this position for reference, e.g., for a finer
resolution grid or the cube evaluations. The 1g and 10g peak evaluations are only
available for the predefined cube 7x7x7 scans. The routines are verified and optimized
for the grid dimensions used in these cube measurements.
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The measured volume of 30x30x30mm contains about 30g of tissue.

The first procedure is an extrapolation (incl. Boundary correction) to get the points
between the lowest measured plane and the surface. The next step uses 3D
interpolation to get all points within the measured volume. In the last step, a 1g cube is
placed numerically into the volume and its averaged SAR is calculated. This cube is the
moved around until the highest averaged SAR is found. If the highest SAR is found at the
edge of the measured volume, the system will issue a warning: higher SAR values might
be found outside of the measured volume. In that case the cube measurement can be
repeated, using the new interpolated maximum as the center.

1.11 Probe Calibration Procedures
For the calibration of E-field probes in lossy liquids, an electric field with an accurately
known field strength must be produced within the measured liquid. For standardization
purposes it would be desirable if all measurements which are necessary to assess the
correct field strength would be traceable to standardized measurement procedures. In the
following two different calibration techniques are summarized:

1.11.1 Transfer Calibration with Temperature Probes

In lossy liquids the specific absorption rate (SAR) is related both to the electric field
( £) and the temperature gradient (67 /6t ) in the liquid.

LIN
ot
whereby o is the conductivity, p the density and ¢ the heat capacity of the liquid.

sAR=Z|E[ =c
P

Hence, the electric field in lossy liquid can be measured indirectly by measuring the
temperature gradient in the liquid. Non-disturbing temperature probes (optical probes or
thermistor probes with resistive lines) with high spatial resolution (<1-2 mm) and fast
reaction time (<1 s) are available and can be easily calibrated with high precision [1]. The
setup and the exciting source have no influence on the calibration; only the relative
positioning uncertainties of the standard temperature probe and the E-field probe to be
calibrated must be considered. However, several problems limit the available accuracy of
probe calibrations with temperature probes:
® The temperature gradient is not directly measurable but must be evaluated from
temperature measurements at different time steps. Special precaution is necessary
to avoid measurement errors caused by temperature gradients due to energy
equalizing effects or convection currents in the liquid. Such effects cannot be
completely avoided, as the measured field itself destroys the thermal equilibrium in
the liquid. With a careful setup these errors can be kept small.
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® The measured volume around the temperature probe is not well defined. It is difficult
to calculate the energy transfer from a surrounding gradient temperature field into
the probe. These effects must be considered, since temperature probes are
calibrated in liquid with homogeneous temperatures. There is no traceable standard
for temperature rise measurements.

® The calibration depends on the assessment of the specific density, the heat capacity
and the conductivity of the medium. While the specific density and heat capacity can
be measured accurately with standardized procedures (~ 2% for ¢; much better for
p) , there is no standard for the measurement of the conductivity. Depending on the
method and liquid, the error can well exceed +5%.

® Temperature rise measurements are not very sensitive and therefore are often
performed at a higher power level than the E-field measurements. The nonlinearities
in the system (e.g., power measurements, different components, etc.) must be
considered.

Considering these problems, the possible accuracy of the calibration of E-field probes
with temperature gradient measurements in a carefully designed setup is about +10% (RSS)
[2]. Recently, a setup which is a combination of the waveguide techniques and the thermal
measurements was presented in [3]. The estimated uncertainty of the setup is 5% (RSS)
when the same liquid is used for the calibration and for actual measurements and +£7-9%
(RSS) when not, which is in good agreement with the estimates given in [2].

1.11.2 Calibration with Analytical Fields

In this method a technical setup is used in which the field can be calculated analytically from
measurements of other physical magnitudes (e.g., input power). This corresponds to the
standard field method for probe calibration in air; however, there is no standard defined for
fields in lossy liquids.
When using calculated fields in lossy liquids for probe calibration, several points must be
considered in the assessment of the uncertainty:
® The setup must enable accurate determination of the incident power.
® The accuracy of the calculated field strength will depend on the assessment of the
dielectric parameters of the liquid.
® Due to the small wavelength in liquids with high permittivity, even small setups
might be above the resonant cutoff frequencies. The field distribution in the setup
must be carefully checked for conformity with the theoretical field distribution.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

FRZEDIE R - S ARSI 1 IR R 190 » HBp At d 2 }il?[F‘IE;rfi' LTI -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at ww.sgs.com/terms_and_conditions.htm and, for electronic format
documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm . Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 "% % #74* 2 £ F1 % 7 1 §& 134 5%
SABRBAHRFF AXF | ((886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.Sgs.com
Member of SGS Group



Report No. : E5/2015/10003
Page: 35 of 115

References

[1] N. Kuster, Q. Balzano, and J.C. Lin, Eds., Mobile Communications Safety, Chapman & Hall,
London, 1997.

[2] K. Meier, M. Burkhardt, T. Schmid, and N. Kuster, \Broadband calibration of E-field probes
in lossy media", /EEE Transactions on Microwave Theory and Techniques, vol. 44, no. 10,
pp. 1954{1962, Oct. 1996.

[3] K. Jokela, P. Hyysalo, and L. Puranen, \Calibration of specific absorption rate (SAR)
probes in waveguide at 900 MHz", /EEE Transactions on Instrumentation and
Measurements, vol. 47, no. 2, pp. 432{438, Apr. 1998.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FRZERYE R - l"“*ﬁéf,i‘:# i iﬂ'iﬁﬁﬂﬁi/ﬁé{ﬁfl FIf [ﬁJFijl"“?f%ﬁfliﬁfv H%'f"{% e iﬁéﬁﬂﬂfi 2 }iJ?IF'IE;rH' * T fi'ﬁﬂl}]"@m o

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at ww.sgs.com/terms_and_conditions.htm and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm . Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 "% % #74* 2 £ F1 % 7 1 §& 134 5%
SABRBAHRFF AXF | ((886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.Sgs.com
Member of SGS Group



Report No. : E5/2015/10003
Page: 36 of 115

1.12 Test Standards and Limits

According to FCC 47CFR 82.1093(d) The limits to be used for evaluation are based

generally on criteria published by the American National Standards Institute (ANSI) for

localized specific absorption rate (“SAR”) in Section 4.2 of “IEEE Standard for Safety

Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3

kHz to 300 GHz,” ANSI/IEEE C95.1-1992, Copyright 1992 by the Institute of Electrical

and Electronics Engineers, Inc., New York, New York 10017. These criteria for SAR
evaluation are similar to those recommended by the National Council on Radiation

Protection and Measurements (NCRP) in “Biological Effects and Exposure Criteria for

Radio frequency Electromagnetic Fields,” NCRP Report No. 86, Section 17.4.5. Copyright

NCRP, 1986, Bethesda, Maryland 20814. SAR is a measure of the rate of energy

absorption due to exposure to an RF transmitting source. SAR values have been related

to threshold levels for potential biological hazards. The criteria to be used are specified in
paragraphs (d)(1) and (d)(2) of this section and shall apply for portable devices
transmitting in the frequency range from 100 kHz to 6 GHz. Portable devices that
transmit at frequencies above 6 GHz are to be evaluated in terms of the MPE limits
specified in § 1.1310 of this chapter. Measurements and calculations to demonstrate

compliance with MPE field strength or power density limits for devices operating above 6

GHz should be made at a minimum distance of 5 cm from the radiating source.

(1) Limits for Occupational/Controlled exposure: 0.4 W/kg as averaged over the
whole-body and spatial peak SAR not exceeding 8 W/kg as averaged over any 1
gram of tissue (defined as a tissue volume in the shape of a cube). Exceptions are
the hands, wrists, feet and ankles where the spatial peak SAR shall not exceed 20
W/kg, as averaged over an 10 grams of tissue (defined as a tissue volume in the
shape of a cube).

(2) Occupational/Controlled limits apply when persons are exposed as a consequence
of their employment provided these persons are fully aware of and exercise control
over their exposure. Awareness of exposure can be accomplished by use of warning
labels or by specific training or education through appropriate means, such as an
RF safety program in a work environment.

(3) Limits for General Population/Uncontrolled exposure: 0.08 W/kg as averaged over
the whole-body and spatial peak SAR not exceeding 1.6 W/kg as averaged over any
1 gram of tissue (defined as a tissue volume in the shape of a cube). Exceptions are
the hands, wrists, feet and ankles where the spatial peak SAR shall not exceed 4
W/kg, as averaged over any 10 grams of tissue (defined as a tissue volume in the
shape of a cube). General Population/Uncontrolled limits apply when the general
public may be exposed, or when persons that are exposed as a consequence of
their employment may not be fully aware of the potential for exposure or do not
exercise control over their exposure. Warning labels placed on consumer devices
such as cellular telephones will not be sufficient reason to allow these devices to be
evaluated subject to limits for occupational/controlled exposure in paragraph (d)(1)
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of this section. (Table 4.)

Uncontrolled Environment Controlled Environment
Human Exposure . .

General Population Occupational

Spatial Peak SAR
(Brain) 1.60 m W/g 8.00 m W/g

Spatial Average SAR

(Whole Body) 0.08 m W/g 0.40 m W/g

Spatial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 m W/g 20.00 m W/g

Table 4. RF exposure limits

Notes:

1. Uncontrolled environments are defined as locations where there is potential exposure of individuals who
have no knowledge or control of their potential exposure.

2. Controlled environments are defined as locations where there is potential exposure of individuals who
have knowledge of their potential exposure and can exercise control over their exposure.
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Fre Max. Rated Avg. | Measured Averaged SAR over 1g Plot
Antenna Band Position | CH (MHci.) Power + Max. | Avg. Power | Scaling (W/kg) o
Tolerance (dBm) (dBm) Measured | Reported
WLANB02.11 b Lap-held 6 2437 15.00 14.80 4.71% 0.567 0.594 47
' Top side 6 2437 15.00 14.80 4.71% 0.226 0.237 -
Lap-held | 44 | 5220 13.50 13.44 1.39% 0.758 0.769 48
WLAN802.11 a 5.2G

Topside | 44 | 5220 13.50 13.44 1.39% 0.712 0.722 -
Lap-held | 56 | 5280 13.50 13.40 2.33% 0.984 1.007 -
Lap-held | 60 | 5300 13.50 13.45 1.16% 0.856 0.866 -

WLAN802.11 a 5.3G -
Topside | 56 | 5280 13.50 13.40 2.33% 1.05 1.074 -
Topside | 60 | 5300 13.50 13.45 1.16% 1.13 1.143 49
Top side | 56 | 5280 13.50 13.48 0.46% 1.12 1.125 -
WLAN802.11 n(20M) 5.3G| Topside | 64 | 5320 13.50 13.49 0.23% 1.28 1.283 50
Mai Top side* | 64 | 5320 13.50 13.49 0.23% 1.27 1.273 -

ain

Lap-held | 100 | 5500 12.00 11.78 5.20% 0.594 0.625 -
Lap-held | 132 | 5660 12.00 11.91 2.09% 0.734 0.749 -
Lap-held | 136 | 5680 12.00 11.83 3.99% 0.785 0.816 51

WLAN802.11 a 5.6G -
Top side | 100 | 5500 12.00 11.78 5.20% 0.709 0.746 -
Top side | 132 [ 5660 12.00 11.91 2.09% 0.714 0.729 -
Top side | 136 | 5680 12.00 11.83 3.99% 0.622 0.647 -
Lap-held | 149 | 5745 13.50 13.36 3.28% 1 1.033 52
Lap-held | 157 | 5785 13.50 13.40 2.33% 0.994 1.017 -
WLAN802.11 a 5.8G Lap-held | 161 | 5805 13.50 13.39 2.57% 0.981 1.006 -
Lap-held* | 149 | 5745 13.50 13.36 3.28% 0.996 1.029 -
Top side | 157 | 5785 13.50 13.40 2.33% 0.744 0.761 -

Test distance is Omm.
*- repeated at the highest SAR measurement according to the FCC KDB 865664
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Max. Rated Avg. | Measured Averaged SAR over 19
Antenna Band position | CH | "% | power + Max. Avg. Power | Scaling (W/kg) Plot
(MHz) page
Tolerance (dBm) (dBm) Measured | Reported

Lap-held | 11 [ 2462 15.00 14.95 1.16% 0.627 0.634 53

WLAN802.11 b Top side 11 | 2462 15.00 14.95 1.16% 0.184 0.186 -
Right side | 11 | 2462 15.00 14.95 1.16% 0.130 0.132 -

Lap-held | 48 [ 5240 13.5 13.32 4.23% 0.61 0.636 -
WLAN802.11 a 5.2G Topside | 48 | 5240 135 13.32 4.23% 0.714 0.744 54
Right side | 48 | 5240 135 13.32 4.23% 0.054 0.056 -

Topside | 36 | 5180 135 13.44 1.39% 0.827 0.839 55

WLAN802.11 n(20M) 5.2G | Topside | 48 | 5240 135 13.24 6.17% 0.721 0.765 -
Top side* | 36 | 5180 135 13.44 1.39% 0.819 0.830 -

Lap-held | 60 [ 5300 135 13.44 1.39% 0.564 0.572 -

AU WLAN802.11 a 5.3G Top side 60 | 5300 135 13.44 1.39% 0.695 0.705 56
Right side | 60 | 5300 135 13.44 1.39% 0.034 0.034 -

Lap-held | 100 [ 5500 12.00 11.76 5.68% 0.478 0.505 -

Lap-held | 132 [ 5660 12.00 11.84 3.75% 0.485 0.503 -

Lap-held | 136 [ 5680 12.00 11.68 7.65% 0.484 0.521 -

WLAN802.11 a 5.6G Top side | 100 [ 5500 12.00 11.76 5.68% 0.579 0.612 57
Top side | 132 [ 5660 12.00 11.84 3.75% 0.445 0.462 -

Top side | 136 [ 5680 12.00 11.68 7.65% 0.442 0.476 -

Right side | 132 | 5660 12.00 11.84 3.75% 0.129 0.134 -
Lap-held | 161 [ 5805 13.50 13.37 3.04% 0.729 0.751 58

WLAN802.11 a 5.8G Top side | 161 [ 5805 13.50 13.37 3.04% 0.681 0.702 -
Right side | 161 | 5805 13.50 13.37 3.04% 0.152 0.157 -

Test distance is Omm.
* - repeated at the highest SAR measurement according to the FCC KDB 865664
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3. Simultaneous Transmission Analysis
Simultaneous Transmission Scenarios:

Simultaneous Transmit Configurations Body
2.4GHz WLAN Main + 2.4GHz WLAN Aux Yes
5.2GHz WLAN Main + 5.2GHz WLAN Aux Yes
5.3GHz WLAN Main + 5.3GHz WLAN Aux Yes
5.6GHz WLAN Main + 5.6GHz WLAN Aux Yes
5.8GHz WLAN Main + 5.8GHz WLAN Aux Yes
WLAN Main + BT Yes
Note:
1. WLAN Main and BT antennas may transmit simultaneously.
2. The simultaneous transmitted SAR measurement is not required based on KDB447498D01

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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3.1 Estimated SAR calculation

According to KDB447498 D01v05 — When standalone SAR test exclusion applies to an
antenna that transmits simultaneously with other antennas, the standalone SAR must be
estimated according to following to determine simultaneous transmission SAR test
exclusion:

¥ax. tune up power(mw) o3 f( GHz)

Estlmated SAR =
s Min. test separation distance(mm) 7.5

If the minimum test separation distance is < 5mm, a distance of 5mm is used for
estimated SAR calculation. When the test separation distance is >50mm, the 0.4W/kg is
used for SAR-1g.

Mode / Band frequency| Maximum Test test separation Estimated
(GHz) power(dBm) | position distance(mm) [ SAR(W/kQ)

BT 2.441 6.03 Lap-held 0 0.167

BT 2.441 6.03 top side 0 0.167

BT 2.441 6.03 right side 8.5 0.098

3.2 Simultaneous Transmission analysis

Per KDB447498D01, when the sum of SAR is larger than the limit, SAR test exclusion is
determined by the SAR sum to peak location separation ratio(SPLSR).

The simultaneous transmitting antennas in each operating mode and exposure condition
combination must be considered one pair at a time to determine the SAR to peak location
separation ratio to qualify for test exclusion.

The ratio is determined by (SAR1 + SAR2)1.5/Ri, rounded to two decimal digits, and
must be < 0.04 for all antenna pairs in the configuration to qualify for 1-g SAR test
exclusion.

SAR1 and SAR2 are the highest reported or estimated SAR for each antenna in the pair, and
Ri is the separation distance between the peak SAR locations for the antenna pair in mm.

When standalone test exclusion applies, SAR is estimated; the peak location is assumed to
be at the feed-point or geometric center of the antenna.
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WLAN 2.4GHz Main + 2.4GHz Aux
NoO Conditions Exposure Position Distance Max. Max. SAR SPLSR
’ Condition (mm) WLAN Main WLAN Aux Summation Analysis
Lap-held 0 0.594 0.634 1.228 ZSAR<L.6,
Not required
2.4G . 3SAR<1.6,
1 Main + Aux Body Top side 0 0.237 0.186 0.423 Not required
. . 2SAR<1.6,
Right side 0 - 0.132 - Not required
WLAN 5.2GHz Main + 5.2GHz Aux
No Conditions Exposure Position Distance Max. Max. SAR SPLSR
’ Condition (mm) WLAN Main WLAN Aux Summation Analysis
Lap-held 0 0.769 0.636 1.405 2SAR<1.6,
Not required
5.2G . 2SAR<1.6,
2 Main + Aux Body Top side 0 0.722 0.839 1.561 Not required
. . 2SAR<1.6,
Right side 0 - 0.056 - Not required
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WLAN 5.3GHz Main + 5.3GHz Aux
No Conditions Exposure Position Distance Max. Max. SAR SPLSR
’ Condition (mm) WLAN Main WLAN Aux Summation Analysis
Lap-held 0 1.007 0.572 1.579 ZSAR<1.'6’
Not required
5.3G . Analyzed
3 Main + Aux Body Top side 0 1.283 0.705 1.988 as below
. . >SAR<1.6,
Right side 0 - 0.034 - Not required
Coordinates (cm) Peak
SAR SSAR Location Simultaneous
Conditions Position Value (W/kg) Separation | SPLSR [ Transmission
(W/kg) X y z 9 Distance SAR Test
(mm)
Main
WLAN 1.283 -0.42 -8.26 -0.23
n(20M
(OM) 1 op side 1.988 169.8 0.017 |SPLSR=0.04,
Aux Not required
WLAN a 0.705 -0.42 8.72 -0.03
CH 60

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

[RZEpSE P - l'*”*ﬁéﬁﬁ?ﬁ@?ﬁ?ﬂ%ﬂ’f%ﬁﬁ;‘ﬁ?ﬁ ’ [Fdf‘ﬂjl'**%ﬁih@ l'{%'?-‘{%j\ ° iﬁéfﬁk%}
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format
documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm .
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The

Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

prosecuted to the fullest extent of the law.

SRRERPHERF LT

SGS Taiwan Ltd. | No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#7# # 7 % R #7# 2 £ Fl % 7 1§ 134 5
t (886-2) 2299-3279

PRBEFER T A -

f (886-2) 2298-0488

Wwww.tw.sgs.com

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

Member of SGS Group




Report No. : E5/2015/10003

Page : 44 of 115
WLAN 5.6GHz Main + 5.6GHz Aux
No Conditions Exposure Position Distance Max. Max. SAR SPLSR
’ Condition (mm) WLAN Main WLAN Aux Summation Analysis
Lap-held 0 0.816 0.521 1.337 2SAR<L1.6,
Not required
5.6G . 2SAR<1.6,
4 Main + Aux Body Top side 0 0.746 0.612 1.358 Not required
. . 2SAR<1.6,
Right side 0 - 0.134 - Not required
WLAN 5.8GHz Main + 5.8GHz Aux
No Conditions Exposure Position Distance Max. Max. SAR SPLSR
’ Condition (mm) WLAN Main WLAN Aux Summation Analysis
Lap-held 0 1.033 0.751 1.784 Analyzed
as below
5.8G . >SAR<1.6,
5 Main + Aux Body Top side 0 0.761 0.702 1.463 Not required
. . 2SAR<1.6,
Right side 0 - 0.157 - Not required
Coordinates (cm) Peak
SAR SSAR Location Simultaneous
Conditions Position Value « , (W/kg) Separation | SPLSR | Transmission
(W/kg) y 9 Distance SAR Test
(mm)
Main
WLAN a 1.033 7.76 -9.32 0.02
CH 149 Lap-held 1.784 194.2 0.012 SPLSR<O.'04’
Not required
WLAN a 0.751 8 10.1 -0.01
CH 161

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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WLAN + BT

No Conditions Exposure Position Distance Max. Max. SAR SPLSR
’ Condition (mm) WLAN Main BT Summation Analysis
Lap-held 0 1.033 0.167 12 2SAR<L1.6,
WLAN Main Not required
6 + Body Top side 0 1.283 0.167 1.45 2SAR<L.6,
BT Not required
. . 2SAR<1.6,
Right side 0 - 0.098 - Not required

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Manufacturer Device Type |Serial number Dat_e ai _Iast Dat(_e i f‘eXt
calibration | calibration
Schmid & Dosimetric E-Field 3820 May.15,2014{May.14,2015
Partner Probe EX3DV4
Engineering AG 3831 Jan.29,2015|Jan.28,2016
Schmid & System Validation D2450V2 727 Apr.23,2014(Apr.22,2015
Partner Dipole
Engineering AG P D5GHzV2 1023 Jan.29,2015|Jan.28,2016
Schmid & Data acquisition
Partner 9 ) DAE4 547 Mar.26,2014(Mar.25,2015
: ) Electronics
Engineering AG
Schmid & DASY 52 Calibration | Calibration
Partner Software N/A : :
. : Vv52.8.8 not required|not required
Engineering AG
Schmid & . . . .
Partner Phantom SAM N/A Callbrat!on Callbrat!on
: : not required|not required
Engineering AG
Agilent Network Analyzer 8753D | 3410A05547 (May15,2014|May14,2015
. Dielectric Calibration | Calibration
Agilent Probe Kit 85070E | MY44300677 not required|not required
Agilent Dual-directional 772D |MY46151242 |Jul.14.2014 | Jul.13,2015
coupler
Agilent RF Signal Generator | N5181A |MY50144143|Jun.25.2014|Jun.24.2015
Agilent Power Meter E4417A |MY52240003|Apr.30,2014|Apr.29,2015
Agilent Power Sensor E9301H |MY52200003 [Apr.30,2014(Apr.29,2015
TECPEL Digital thermometer |DTM-303A| TP130077 [Mar.17,2014|Mar.16,2015

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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5. Measurements

Date: 2015/2/25
WLAN802.11b_Body-worn_Lap-held side_ CH 6_Main_Omm
Communication System: WLAN(2.45G); Frequency: 2437 MHz, Duty Factor: 1:1
Medium parameters used: f = 2437 MHz; ¢ = 1.98 S/m; & = 51.625; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3820; ConvF(6.87, 6.87, 6.87); Calibrated: 2014/5/15;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn547; Calibrated: 2014/3/26

e Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/BODY/Area Scan (101x131x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 0.925 W/kg

Configuration/BODY/Zoom Scan (7x7x7)/Cube O: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 2.542 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 1.41 W/kg

SAR(1 g) = 0.567 W/kg; SAR(10 g) = 0.245 W/kg

Maximum value of SAR (measured) = 0.948 W/kg

dB
]

-3.60
-7.20
-10.80
-14.40
-18.00

0 dB = 0.948 W/kg = -0.23 dBW/Kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2015/2/26
WLAN802.11a 5.2G_Body-worn_Lap-held_CH 44 Main_Omm
Communication System: WLAN(5G); Frequency: 5220 MHz, Duty Factor: 1:1
Medium parameters used: f = 5220 MHz, 0 = 5.475 S/m; er = 50.286; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(3.92, 3.92, 3.92); Calibrated: 2015/1/29;

e Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn547; Calibrated: 2014/3/26
Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/BODY/Area Scan (121x151x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 1.27 W/kg

Configuration/BODY/Zoom Scan (7x7x12)/Cube 0O: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 2.811 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 3.03 W/kg

SAR(1 g) = 0.758 W/Kg; SAR(10 g) = 0.267 W/kg

Maximum value of SAR (measured) = 1.48 W/kg

Configuration/BODY/Zoom Scan (7x7x12)/Cube 1: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 2.811 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 2.70 W/kg

SAR(1 g) = 0.475 W/kg; SAR(10 g) = 0.153 W/kg

Maximum value of SAR (measured) = 1.05 W/kg

dB
]

-2.73
-b.46
-8.20
-10.93
-13.66

0 dB = 1.05 W/kg = 0.20 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2015/3/2
WLAN802.11a 5.3G_Body-worn_Top side_CH 60_Main_0mm
Communication System: WLAN(5G); Frequency: 5300 MHz, Duty Factor: 1:1
Medium parameters used: f = 5300 MHz, 0 = 5.569 S/m; er = 48.419; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(3.92, 3.92, 3.92); Calibrated: 2015/1/29;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn547; Calibrated: 2014/3/26

e Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/BODY/Area Scan (61x291x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 2.33 W/kg

Configuration/BODY/Zoom Scan (7x7x12)/Cube 0O: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 4.858 V/m; Power Drift = -0.17 dB

Peak SAR (extrapolated) = 4.05 W/kg

SAR(1 g) = 1.13 W/Kg; SAR(10 g) = 0.394 W/kg

Maximum value of SAR (measured) = 2.16 W/kg

dB
0

-2.88
-5.76
-8.64
-11.52
-14.40

0 dB = 2.16 W/kg = 3.34 dBW/kg
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Date: 2015/3/2
WLAN802.11n(20M) 5.3G_Body-worn_Top side_CH 64_Main_Omm
Communication System: WLAN(5G); Frequency: 5320 MHz, Duty Factor: 1:1
Medium parameters used: f = 5320 MHz, 0 = 5.608 S/m; €r = 48.334; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(3.92, 3.92, 3.92); Calibrated: 2015/1/29;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn547; Calibrated: 2014/3/26

e Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/BODY/Area Scan (61x291x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 2.55 W/kg

Configuration/BODY/Zoom Scan (7x7x12)/Cube 0O: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 3.332 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 4.72 W/kg

SAR(1 g) = 1.28 W/Kg; SAR(10 g) = 0.407 W/kg

Maximum value of SAR (measured) = 2.49 W/kg

dB
0

-4.1%
-8.30
-12.46
-16.61
-20.76

0 dB = 2.55 W/kg = 4.07 dBW/kg
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Date: 2015/3/3
WLANS802.11a 5.6G_Body-worn_Lap-held _CH 136 _Main_Omm
Communication System: WLAN(5G); Frequency: 5680 MHz, Duty Factor: 1:1
Medium parameters used: f = 5680 MHz, 0 = 5.841 S/m; er = 47.771; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(3.49, 3.49, 3.49); Calibrated: 2015/1/29;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn547; Calibrated: 2014/3/26

e Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/BODY/Area Scan (91x151x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 1.28 W/kg

Configuration/BODY/Zoom Scan (7x7x12)/Cube 0O: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 5.892 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 2.79 W/kg

SAR(1 g) = 0.785 W/Kg; SAR(10 g) = 0.405 W/kg

Maximum value of SAR (measured) = 1.31 W/kg

dB
0

-2.19
-4.37
-b.5bb
-8.74
-10.93

0 dB = 1.28 W/kg = 1.07 dBW/kg
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Date: 2015/3/4
WLAN802.11a 5.8G_Body-worn_Lap-held _CH 149 Main_Omm
Communication System: WLAN(5G); Frequency: 5745 MHz, Duty Factor: 1:1
Medium parameters used: f = 5745 MHz, 0 = 6.109 S/m; &r = 47.079; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(3.7, 3.7, 3.7); Calibrated: 2015/1/29;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn547; Calibrated: 2014/3/26

e Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/BODY/Area Scan (91x151x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 1.83 W/kg

Configuration/BODY/Zoom Scan (7x7x12)/Cube 0O: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 4.787 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.61 W/kg

SAR(1 g) = 1 W/Kkg; SAR(10 g) = 0.424 W/kg

Maximum value of SAR (measured) = 1.77 W/kg

dB
0

-2.74
-5.49
-8.23
-10.98
-13.72

0 dB = 1.83 W/kg = 2.62 dBW/kg
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Date: 2015/2/25
WLAN802.11b_Body-worn_Lap-held CH 11 _Aux_Omm
Communication System: WLAN(2.45G); Frequency: 2462 MHz, Duty Factor: 1:1
Medium parameters used: f = 2462 MHz; 0 = 2.013 S/m; &r = 51.475; p = 1000 kg/m?*
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3820; ConvF(6.87, 6.87, 6.87); Calibrated: 2014/5/15;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn547; Calibrated: 2014/3/26

e Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/BODY/Area Scan (101x131x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 0.908 W/kg

Configuration/BODY/Zoom Scan (7x7x7)/Cube O: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 2.714 V/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 1.29 W/kg

SAR(1 g) = 0.627 W/kg; SAR(10 g) = 0.299 W/kg

Maximum value of SAR (measured) = 0.915 W/kg

dB
0

-4.16
-8.33
-12.49
-16.66
-20.82

0 dB = 0.908 W/kg = -0.42 dBW/kg
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Date: 2015/2/26
WLAN802.11a 5.2G_Body-worn_Top side_CH 48 Aux_Omm
Communication System: WLAN(5G); Frequency: 5240 MHz, Duty Factor: 1:1
Medium parameters used: f = 5240 MHz; 0 = 5.497 S/m; & = 50.101; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(3.92, 3.92, 3.92); Calibrated: 2015/1/29;

e Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn547; Calibrated: 2014/3/26
Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/BODY/Area Scan (61x291x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 1.28 W/kg

Configuration/BODY/Zoom Scan (7x7x12)/Cube 0O: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 8.659 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 2.65 W/kg

SAR(1 g) = 0.714 W/Kg; SAR(10 g) = 0.230 W/kg

Maximum value of SAR (measured) = 1.46 W/kg

Configuration/BODY/Zoom Scan (7x7x12)/Cube 1: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 8.659 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 2.44 W/kg

SAR(1 g) = 0.620 W/kg; SAR(10 g) = 0.221 W/kg

Maximum value of SAR (measured) = 1.20 W/kg

dB
0

-3.69
-F.37
-11.06
-14.74
-18.43

0 dB = 1.20 W/kg = 0.80 dBW/kg
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Date: 2015/2/26
WLAN802.11n(20M) 5.2G_Body-worn_Top side_CH 36_Aux_0mm
Communication System: WLAN(5G); Frequency: 5180 MHz, Duty Factor: 1:1
Medium parameters used: f = 5180 MHz, 0 = 5.433 S/m; er = 50.93; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(3.92, 3.92, 3.92); Calibrated: 2015/1/29;

e Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn547; Calibrated: 2014/3/26
Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/BODY/Area Scan (61x151x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 1.73 W/kg

Configuration/BODY/Zoom Scan (7x7x12)/Cube 0O: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 10.69 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 3.08 W/kg

SAR(1 g) = 0.827 W/Kg; SAR(10 g) = 0.275 W/kg

Maximum value of SAR (measured) = 1.68 W/kg

Configuration/BODY/Zoom Scan (7x7x12)/Cube 1: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 10.69 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 2.63 W/kg

SAR(1 g) = 0.670 W/kg; SAR(10 g) = 0.227 W/kg

Maximum value of SAR (measured) = 1.37 W/kg

dB
]

-3.74
-7.48
-11.23
-14.97
-18.71

0 dB = 1.73 W/kg = 2.38 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2015/3/2
WLAN802.11a 5.3G_Body-worn_Top side_CH 60_Aux_O0mm
Communication System: WLAN(5G); Frequency: 5300 MHz, Duty Factor: 1:1
Medium parameters used: f = 5300 MHz; 0 = 5.569 S/m; &, = 48.419; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(3.92, 3.92, 3.92); Calibrated: 2015/1/29;

e Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn547; Calibrated: 2014/3/26
Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/BODY/Area Scan (61x171x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 1.37 W/kg

Configuration/BODY/Zoom Scan (7x7x12)/Cube 0O: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 10.97 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 3.09 W/kg

SAR(1 g) = 0.695 W/kg; SAR(10 g) = 0.235 W/kg

Maximum value of SAR (measured) = 1.64 W/kg

Configuration/BODY/Zoom Scan (7x7x12)/Cube 1: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 10.97 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 2.72 W/kg

SAR(1 g) = 0.653 W/kg; SAR(10 g) = 0.224 W/kg

Maximum value of SAR (measured) = 1.39 W/kg

db
0

-4.38
-B.76
-13.15
-17.53

-21.91
0 dB = 1.64 W/kg = 2.15 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2015/3/3
WLANS802.11a 5.6G_Body-worn_Top side_CH 100_Aux_Omm
Communication System: WLAN(5G); Frequency: 5500 MHz, Duty Factor: 1:1
Medium parameters used: f = 5500 MHz, 0 = 5.612 S/m; €r = 48.256; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(3.49, 3.49, 3.49); Calibrated: 2015/1/29;

e Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn547; Calibrated: 2014/3/26
Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/BODY/Area Scan (61x171x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 1.16 W/kg

Configuration/BODY/Zoom Scan (7x7x12)/Cube 0O: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 8.139 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 2.06 W/kg

SAR(1 g) = 0.579 W/kg; SAR(10 g) = 0.213 W/kg

Maximum value of SAR (measured) = 1.14 W/kg

Configuration/BODY/Zoom Scan (7x7x12)/Cube 1: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 8.139 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 2.02 W/kg

SAR(1 g) = 0.506 W/kg; SAR(10 g) = 0.170 W/kg

Maximum value of SAR (measured) = 1.03 W/kg

dB
]

-3.37
-b.73
-10.10
-13.46
-16.83

0 dB = 1.16 W/kg = 0.64 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2015/3/4
WLANS802.11a 5.8G_Body-worn_Lap-held CH 161 Aux_Omm
Communication System: WLAN(5G); Frequency: 5805 MHz, Duty Factor: 1:1
Medium parameters used: f = 5805 MHz, 0 = 6.183 S/m; &r = 46.909; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(3.7, 3.7, 3.7); Calibrated: 2015/1/29;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn547; Calibrated: 2014/3/26

e Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/BODY/Area Scan (121x151x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 1.24 W/kg

Configuration/BODY/Zoom Scan (7x7x12)/Cube 0O: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 4.277 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 2.67 W/kg

SAR(1 g) = 0.729 W/kg; SAR(10 g) = 0.327 W/kg

Maximum value of SAR (measured) = 1.34 W/kg

dB
0

-2.41
-4.63
-7.24
-9.66
-12.07

0 dB = 1.24 W/kg = 0.93 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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6. SAR System Performance Verification

Date: 2015/2/25
Dipole 2450MHz_SN:727
Communication System: CW; Frequency: 2450 MHz, Duty Factor: 1:1
Medium parameters used: f = 2450 MHz; 0 = 1.992 S/m; &, = 51.553; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3820; ConvF(6.87, 6.87, 6.87); Calibrated: 2014/5/15;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn547; Calibrated: 2014/3/26

e Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=250mW/Area Scan (81x101x1): Interpolated grid:
dx=12 mm, dy=12 mm
Maximum value of SAR (interpolated) = 19.9 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube O: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 99.13 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 26.2 W/kg

SAR(1 g) = 12.9 W/kg; SAR(10 g) = 5.99 W/kg

Maximum value of SAR (measured) = 19.6 W/kg

dB
0

-4.32
-8.64
-12.97
-17.29
-21.61

0 dB = 19.6 W/kg = 12.93 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2015/2/26
Dipole 5200MHz_SN:1023
Communication System: CW; Frequency: 5200 MHz, Duty Factor: 1:1
Medium parameters used: f = 5200 MHz; 0 = 5.456 S/m; &, = 50.495; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(3.92, 3.92, 3.92); Calibrated: 2015/1/29;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn547; Calibrated: 2014/3/26

e Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10
mm, dy=10 mm
Maximum value of SAR (interpolated) = 14.9 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 55.36 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 27.9 W/kg

SAR(1 g) = 7.22 W/kg; SAR(10 g) = 2.08 W/kg

Maximum value of SAR (measured) = 15.1 W/kg

dB
0

-6.20

-12.40
-18.59
-24.79
-30.99

0 dB = 15.1 W/kg = 11.78 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2015/3/2
Dipole 5300MHz_SN:1023
Communication System: CW; Frequency: 5300 MHz, Duty Factor: 1:1
Medium parameters used: f = 5300 MHz; 0 = 5.569 S/m; &, = 48.419; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(3.92, 3.92, 3.92); Calibrated: 2015/1/29;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn547; Calibrated: 2014/3/26

e Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10
mm, dy=10 mm
Maximum value of SAR (interpolated) = 17.0 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 58.66 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 28.9 W/kg

SAR(1 g) = 7.62 W/kg; SAR(10 g) = 2.21 W/kg

Maximum value of SAR (measured) = 15.8 W/kg

dB
0

-b.8b

-13.72
-20.58
-27.44
-34.30

0 dB = 15.8 W/kg = 11.98 dBW/Kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2015/3/3
Dipole 5600MHz_SN:1023
Communication System: CW; Frequency: 5600 MHz, Duty Factor: 1:1
Medium parameters used: f = 5600 MHz; 0 = 5.741 S/m; &, = 47.911; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(3.49, 3.49, 3.49); Calibrated: 2015/1/29;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn547; Calibrated: 2014/3/26

e Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10
mm, dy=10 mm
Maximum value of SAR (interpolated) = 15.8 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 56.51 V/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 31.6 W/kg

SAR(1 g) = 7.6 W/kg; SAR(10 g) = 2.15 W/kg

Maximum value of SAR (measured) = 16.5 W/kg

dB
0

-10.00
-20.00
-30.00
-40.00
-h0.00

0 dB = 16.5 W/kg = 12.18 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2015/3/4
Dipole 5800MHz_SN:1023
Communication System: CW; Frequency: 5800 MHz, Duty Factor: 1:1
Medium parameters used: f = 5800 MHz; 0 = 6.167 S/m; & = 46.931; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(3.7, 3.7, 3.7); Calibrated: 2015/1/29;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn547; Calibrated: 2014/3/26

e Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10
mm, dy=10 mm
Maximum value of SAR (interpolated) = 17.0 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 55.84 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 33.1 W/kg

SAR(1 g) = 7.67 W/Kg; SAR(10 g) = 2.18 W/kg

Maximum value of SAR (measured) = 16.7 W/kg

dB
0

-h.b1

-11.02
-16.53
-22.04
-27.5h5

0 dB = 16.7 W/kg = 12.22 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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7. DAE & Probe Calibration Certificate

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Tosghaissstrasse 43, B0 Zurich, Switsedand

Belwweicerischar Kalibilandk
Sorvice muises o'disonnags
Barvize swizzsre di larsiur
Swiss Calioration Servipe

Aceredied by the Swiss Accrocditalion Sernvice (SAS) Accraditation Mo, SCS 108
The Swiss Accreditation Service is ang of 1he sigaslories to the E&
Muiltllateral Agresenent for the recognftion aof calibrotion certfloates

Glossary
DAE data acquisition electronics
Connector angle  information used in DASY system to align probe sensor X to the robat

coordinate system.

Methods Applied and Interpretation of Parameters
[T Voltage Measurament; Calibration Factor assessed for use in DASY syatam by
comparison with a calibrated instrument traceabls to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

»  Connector angle: The angle of the connector iz assessad measuring the angle
mechanically by a tool insarted. Uncertainty is not required.

+ The following parameters as documentad in the Appendix contain technical information as a
result from the performance test and reguire no uncertainty.

o« O Voltage Measurement Linaarity: Verfication of the Linearity at +10% and -10% of
the nominal cafibration voltage. Influence of offset voltage is included in this
maasuremant.

»  Common mode sensifvity; Influence of a positive or negative common mode vollzge on
the differential measurament.

«  Channel separafion: Influence of a voitage on the neighbor channals net subject to an
input voltage.

«  AD Converter Values with inputs shorted: Valuas on the intemal AD converter
corresponding to Zero input voltage

o Input Offset Measurermant: Outpul voltage and statistical results over a large number of
zem voliage measurements.

« Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input reslstance.

«  [nput resistance: Typical value far infermation: DAE input resistance at the connector,
during internal auto-zeroing and during measurement,

+  Low Batlary Alarm Valtage: Typical value for information. Below this voltage, a battery
alarm signal ks ganerated.

+  Powsr eonsumption: Typical vabue for information. Supply currents In various operating
maodes.
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DC Voltage Measurement
AT - Canvertar Resaluon naminal
High Rangs: 188 = aApv, full mnge = -100...4+300 mV
Lo Farie: 1L5B = [ full Fange = 1. 43mY
DASY measuremant parameters: Auto Zars Time: 3 Sea; Measuring time; 3 sec
Calibrafion Faotors X A z ]
High Range A0A.092 + 0.02% (k=) | 404,058 + 0.02% (k=2) | 404,202 + 0.02% (k=2} |
Low Range 295719 + 1500 [k=2) | 306302 + 1.50% (k=2) | 397561 £ 1.50% (k=2) |

Connector Angle

mnnmur Angle to b used in DASY systam

1580°21° |

Carificate Mo; (ME4-547_Merl4

Paga 2af &
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Appendix
1. DC Voltage Linearity
| High Range | Reading (uv) Difterence (uV) Efror (%)
Channel X + Input THEIEHS5. 43 -1UED -0.00
_Cmnne'l X + Imput Z0004.43 415 | 002 ]
ChannelX - Input 1885769 a.25 | “o.02
Chammel Y + Imput 180ED4 BT A5 0,00
Channel ¥ + Imput 198896 .43 =193 0.01
Channel ¥ = Input -20001.87 -0 85 0.0
Channel Z + Imput 199957 £B 1.41 0,00
Channel Z + Imput Z0004.10 0.7 0.0
Chanmel I - Input S0 A3 -253 om
Low Range Reading {uV]) Difference (U} Errar (%)
Channel X + Imput 0084 017 oo T
Channel X + Imput | 201,77 0,85 042
Channal X = Imput -188.11 034 0,92
Channel ¥ + Imput 200087 062 ooz |
Channel ¥ + Imput | 2p01e -es 0,34
Channel ¥ = Input -190.E85 -0.57 .44
Channel Z + Imput 200053 0.21 0.0
| Channel Z + Input 200.38 -i40 -.20
Channel Z =Input 198.62 -0sa 028
2. Common mode sensitivity
DASY measuremant paramuatars: Auto Zare Time: 3 sac; Measuring Bme: 3 sac
Common mode High Range Low Fange
Input Voltage (mv) Average Reading (V) Average Reading (V)
Channel X S 18,66 17.65
=200 =14 52 -15.78
Channel ¥ 200 -6.88 743
- 200 ERL 4.06
Channel Z 200 20.93 20,68
- 200 A2 42 2242

3. Channel separation

DASY measurnment paramrabars: Auto fane Time: 3 sec; Measuing ime; 3 sec
Inpurt Woltage (mV) | Channel X (pV) | Channal ¥ (V) Channal Z (uV)
Channel X 200 253 212
| Channel ¥ 200 9.67 - a3
Channel £ 200 &84 6.73 -
Ceslilicate Mo: DAE4-52Y_Mar4 Page 4 o &
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4, AD-Converter Values with inputs shorted
DAEY measuremen] paramabers: Auto Zare Teme: 3 sac; Measuring time: 3 sec

Report No. : E5/2015/10003

5. Input Offset Measurement
DASY measurermant parameters: Auto Zarp Time: 3 sec; Measuring time: 3 sac

High Range (LSB) Low Range (LSE)
Channel X 18141 16478
Channel ¥ .15453 18523
Channel Z 15ea4 17120

s 10ME:

Average (V) | min. Offsct (V) | max, Offset (V) | S D‘:.:‘,]i“‘i““
Channel X 20 0.78 452 047
Channel ¥ . 0,51 -1.15 0.65 0.34
Channel Z -0.87 -1.89 . o 0458

. Input Offset Current

Hominal Input circuitry offset cumant on all channeds: <2514

7. Input Resistance (Tysical valuas jor smformation)

Page :
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Zeroing (kOhm) Maaauring (MOtm)
Channel X 200 200
Channel ¥ 200 200
Channel £ 200 200

8. Low Battery Alarm Voltage Typical valuss for Informatian)

Typical values Alarm Level (VDC)
Supply [+ Vo) +7.9
Supply (- Veo) =78

8. Power Consumption (Typical valuse for informaSon)

Typical values Swilched off (mA) | Stand by (mA) | Transmitting (ma)
Supply [+ Voa) +1.01 +5 414
Supply (- Viee) 0.0 -8 | -8

Cortificatn Moo DAEH-S4T_Mari4 Page & of &
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Calibration Laboratory of

Schmid & Partner g Sarvice suiEss SRtsonnags
Engirlaaring AG b 5 Sarnmo svicrern o taratury

Zeughausstrasan 43, B904 Tarich, Switseriand :4\,.'::-17_\::\_,\: Swiss Galibration Service

Aceradited by Ui Swises Aacrucilafon Serdce (5A5) Accreditation Mo SCS 108

Thi Bwiis Atereditalion Sarvica in cru of the sgratories be e EA

Mullilataeal Ag 1 T this meognition of calibration coficates

Glossary:

TSL tesue ssniulating liquid

NORMh, gz sansilivity i free spaca

ComF aansilivity in TSL F NORM,y.2

DCP digde compression point

CF crast factor [1Mduty_cyche] of the RF signal

ABCD moduletion depandent Inearization peramelers

Polanization ¢ wp rolation around probe axis

Polanzation & 4 ratation around an axis hal & in the plane normal o probe azia (at measurement canter),

i, & =Dis normal 10 probe axis
Connactor Angle Information used in DASY ayatam io align profe sansor X 10 the robol coordinste sysiem

Calibration is Performed According to the Following Standards:

a) IEEE 5td 1528-2013, *|IEEE Recormmanded Practice for Dedermining the Poak Spatial-Averaged Specilic
Absoeplion Rate (SAR) in the Human Head fram Wireless Communications Devices: Meassremant
Techriques”, June 2013

b) 1EC 62209-1, “Procedure o measure the Specific Absarplion Rale {SAR) for hand-held devices usad in cloae
proximity bo the asr (frequency range of 300 MHz o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

«  MNORM .z Assessed for E-field polanzation & = 0 (f < $00 MHz in TEM-call; § > 1800 MHz: RZ2 wawveguide).
NORMxy.z are only mbermediate walues, (e, the uncentainties of NORM, vz does not alfect the E-Nead
wncanainty inside TSL [sae balow ConvF)

o NORMx p.r = NORMY, .7 * frequency_response (see Frequency Respanse Chart). This linearization is
implamented in DASY4 sotware versions later than 4.2 The unceranty of the frequancy response is included
in the stated uncestainty of ConrvF.

s OCPxyr DCF are numerical linearization perameders assessed based on e data of powar swaep with GW
signal (no uncartainty required), DCP doas not depend on frequaency nor media

s PAR: PAR is the Peak o Average Ralio that is nolt calibrated bul determined basad on the signal
characharistics

o Awyz Beyr Cuyoz Duyz WAy z: A B, C, I are numenical linearization pararnalars aseassad basad on
the data of power sweep for specdic modulation signal, The parsmatars do not depend an frequency nor
media, VR is ihe masimum cabbralion range expressed in RMS voltage across the diode.

a Canf and Boemdary Effect Parsmeters: Assessesd o flat phantom using E-field (or Temperatune Transler
Standard For [ = BI0 MHz) ard inside waveguide using analytcal feld distributions besed on power
maaswraments for f = 800 MHz, The same setups are used for assessmenl of the parameters applied for
boundary campensation {alpha, deplh) of which typical uncertainty values are givan, These parameicrs ang
usad in DASYY softwara to improve probe accuracy close o the toundary. The sensilivily in TEL comesponds
1o NORMx, .2 " CanvF wheraby the uncertainty corresponds ba that givan for ConvF, A freguency dependent
Convf is used in DASY version 4.4 and higher which allows extending the validily frorm £ 50 MHEZ 1o 2 100
BAHz.

v Sphencal dsotropy (A0 dewiation fom soirooy): 0 a Held of low gradients realized using a flal phantam
exposed by a paich anfenna.

»  Sansor Offsat: The sensor offset comesponds fo the offset of wrtual measurement cenger fram the prabe bp
[on prabe axig). Mo lolerance nequired.

o Comaecior Angle The angle i assessed using me infcmmation gamad by datarmming the NORMY (na
uncartainty raguired)
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EXA0VE = S22 May 15, 2014

Probe EX3DV4

SN:3820

Manufactured:  September 2, 2011
Repaired: April 28, 2014
Calibrated: May 15, 2014

Calibrated for DASY/EASY Systems

[Mote: non-compalibde with OASY2 system!)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3820
Basic Calibration Parameters
B | Sanaor X Bimaor Y | Sensor £ ___Lhi[h_-i] |
Morm vimy® [ o4 043 X3 [0i%
BEP (mv]” 101.9 TN 97.6
Modulation Calibration Parameters
] | Communication System Mams A B [ oD | wR Unc”
| dB | dBvy 48 | mv | (e
o _IEE'.- - | x aa | oo 10| o0 | 1a48 | sAEW
- ¥ 0.0 1 oo 1.0 1319
z [T 10| 1374

The reported uncertainty of measurement &5 stated aEI1hE' standard uncerzinty of measuremeant
multiplied by the coverage factor k=2, which for a normal distribution comesponds to a coverage
| probabilty of approximaltely 95%

* Tha encartainias of BMomid Y 7 do not atiect the E'-feld unosriainy inside TSL |zee #ages & and 6
 Humerical Inearizalon parametar, uwreemanty not requines
* Ungariaeity & celermine] (g P s deeakon irom lsgal rsponsa apphing rectangular dstritulion and is expressed lor e squane of the

Sl walua

Canificate No: EX3-3830_May 14
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3820

Calibration Parameter Determined in Head Tissue Simulating Media

| . Relative | Gonductiyity G' Depth > | Unot. |

'_Tﬁﬂl'll‘] Praarnittivity | Sim) ConuF X | ConvFY | ComFZ | Alpha {man |K=Z)

[ 750 | 414 0,50 9.55 655 | 0.55 0,41 088 | £120%
B3S a1.5 poo | gz azz | sz | om0 | 108 | £120%
200 M5 0.97 933 DF3 | oFl | 047 | 078 | $120%
14860 40,5 1.20 n.48 B4s | Bag | 027 | 121 | s120%
1750 4.1 1.37 ! - i3] B.2%6 B.26 080 | 058 2120%
1900 W0 | 140 7.73 7.73 773 | ose | g68 | s120%
pALI) 388 1.48 | 7.71 77 | o7s | ose | s1zow
245D 5.2 i 1.80 G.B5 6.85 B.8% 0.41 : 085 120 %

w00 | om0 | 196 673 | 673 | 673 | 040 | 085 | s120%
5200 /O | 466 484 494 484 | 038 [ 180 | #131%
5300 39 | A7E | 466 | 466 | 466 | 035 | 180 | 131K
5600 w6 | a%6 4.70 470 470 | 035 | 180 | +134% |
S600 355 ! 507 447 447 | 447 | p3s | 180 | s13a1m
5800 w3 | EH; 428 230 430 | pao | 10 | s13am

© Fresquency valdity of + 100 MHz only apches for DAST v4.4 and higher (see Fage 2). sse & 1= resincied o = 30 MHz. Akoes 5 GHz lregquancy
valicity £an b sctended S0 b 110 MHz, The uncirtmrndy s the FS5 of e ComF roetainty & caiteaion fgensy and the unoananty 1o s
ifehcabed fnegquency bird.

" Al Traguancies Baioe 3 GHz. 1he validly of §ssue pacamaens (¢ and =) can be relaied 10 & 10  louid compensaton fomla is appbed o
maaured SAR vk, Al freguenca atovs 3 GHe, S saisity of leue pacamasn (o aed o) & saiicsd 1o £ 5% Tha woerainty & the RES of
thia ConyF unceriaingy for indicated farget ssue parameters

% Alpraiepth am delersined duning calbmbon. SPEAG wirasts el 5 reminng daviation dus 1o the Bourdany afles sfior comparsation i
ko basch Wy £ 1 Fif Iriogpuaid s Bl 3 GHE i Diskws £ 2% for Bisguendies betwien 36 GHz of ary dstance largsr han Faf the probes b
dlarrizier from fhe bourndarny
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3820
Calibration Parameter Determined in Body Tissue Simulating Media -
1 {MHz) * F\v“n:ull:illimp' on?gl-::]n;m ConwEX | ComuE¥ | ComuFZ | Alpha® | Tf:‘q Ii"-‘z':’
750 55.5 I bE g.12 912 g1z | o4z | o9 | +120%
335 55.2 | D87 a.01 am 201 037 . 087 T120 %
o0 | EsQ 1.06 BA3 883 883 | 059 | o073 | #120%
1450 4.0 | 1.30 7.8E .- ] THE | 0S8 : 073 +12.0%
1750 534 l 1.49 7.4B 7.48 TAB | 0AD | 061 | #120%
1900 533 1.52 7.23 <] 723 0es | 070 +12.0%
2100 532 | 1.62 7.54 T.E4 T84 053 0.75 +12.0%
2450 2.7 1.85 687 B.EF B.ET ! a0 0.58 £120%
2600 525 218 B3 663 | BE3 DBD | 050 | 2120% |
5200 480 5.30 4.44 4.44 d.44 040 | 1.90 £13.1 %
__oand __ 488 542 4.5 | 425 4.25 0.40 1.90 *13.1 % |
5500 | 46.6 565 389 288 359 0.45 190 | #1310 %
600 48.5 577 363 3.83 3.683 0.45 1.40 2131 %
800 48.2 6,00 4.00 __4.00 4.00 0.5 1.40 2131% |

® Fraguency validity of & 100 6Hz only applae for DAST wd 4 and highee (563 Fage ) aise § 5 esincid 10 + 50 MMz, Above § GHE frequency
wikdity cor b axdandad 8 & 110 MHE The uncensnty is the ASS of tha ConvF urommainty al calioration frequency and the uncermnty tor the
indicined frequency bard.

" il frecuencies befow 3 GHz. the waldity of fesue parametens (r and o can be relaesd bo = 105 ¥ bgud compenealon Tomela B apphed o
iiered SAR s Al equssces above 3 GHE. the validity of tissue paremetens (¢ ond 0| s resticted o 2 3%, The y m tha REE5 ol
the Comef uncerimnty for indicaied targei zsue pammale:.

Y AlshaDu pth oro daloermined duing calibration EPEAD wamanis that the remaining dowiation dus bo fhe boundary effect aber compansalion s
akvays less than & 1% for Irequencies below 1 GHz asd below & 2% Ioe frequences. bebween 3-8 GHr al sny dos s Lisge tias hall el peola G2
diam eter from the Boundany
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Probe Tip 1o Sensor X Calibration Point
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Recommended Massurament Distance from Surface
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Basic Calibration Parameters

I Sensar X | Sensor ¥ Sansor £ Une [k=2]
Mo (uhilhimy) 0.45 04z ] 043 10,1 %
DCF {mv)™ FENd 101.1 ] 1008 ]
Modulation Calibration Parameters
[7]+] Coammunication Sysicm Nama A | B o | o | we Unc™

I dB | dEviw | 4B my (k=)
L % | oo 0. 10 | 0o0 | i5eA | 235%
L | ¥ | 0@ 0.0 10| | 1aas |
EANT 0.0 10 | aE4

The reported uncertairty of measurement is stated as the standard uncertainty of measurement
mulliplied by the coverage factor k=2, which for & normal distribution corresponds to 8 coverage
probability of approsdmately 95%.
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Calibration Parameter Determined in Head Tissue Simulating Media
| [Mbzy© ity W ConvF X | CorvFY | ComvEZ MEH ;ﬁ:
750 a1.9 068 928 9.26 828 | 031 | 099 | #120%
835 41.6 0,80 8.95 .85 685 028 | 117 | +120%
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FH) 38.0 1.98 G54 G54 .54 .28 1.07 £120%
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Calibration Parameter Determined in Body Tissue Simulating Media
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Fraquency response (narmalized)
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EXJ0A 4~ BB Janusry 28, 2015

Dynamic Range f(SAR}cad)
(TEM cell , foa= 1900 MHz)
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RO xR
Uncertainty of Linearity Assessment: £ 0.6% [k=2)
Cartificate No: EX3-38231_Jan15 Page 8.af 11
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EXFIVY-— SN3EH January 28, 3015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3831

Other Probe Parameters

[‘Sansor Arangement T Trianguar |
| Gonnector Angle (<) ) 205 |
| Mechanizal Surlsce Detection Mode ) enabled |
| Ciptical Surface Dataction Mode T dizabed |
| Praba Civarall Length T 337 mim |
Probe Body Dismatar 0 em
Tip Langth o Fri
Tip Diarneber 2.5 mm
| Froba Tip % Sensar % Calibralion Point 1 mm
mﬁﬂ::wr ¥ Calibration Point 1 mm
| Proba Tip ba Sensar 2 Calibrabon Poind T nm |
| Racommandan Measurement Disarce rom Surace T )
Cortificate Mo EX3-3831_Jani§ Page 11 af 11
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8. Uncertainty Budget

Measurement Uncertainty evaluation template for DUT SAR test

|EEE 1528
A c D e f g h=c*f/e |=Ec*g/e k
. Tolerance/ |Probabiity . . . . Standard Standard .

Source of Uncertainty Uncertainty | Distributioi Div Div Value |ci (19) ci (10g) uncertainty |uncertainty vi, or Veff
Measurement system
Probe calibration 6.55% N 1 1 1 1 6.55% 6.55% o
Isotropy , Axial 3.50% R /3 1.732 1 1 2.02% 2.02% 0o
Isotropy, o 9 9
Hemispherical 9.60% R /3 1.732 1 1 5.54% 5.54% oo
Boundary Effect 1.00% R V3 1.732 1 1 0.58% 0.58% oo
Linearity 4.70% R V3 1.732 1 1 2.71% 2.71% oo
Detection Limits 1.00% R /3 1.732 1 1 0.58% 0.58% 0o
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% o
Response time 0.80% R /3 1.732 1 1 0.46% 0.46% oo
Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% ©0
Measurement drift 175%| R /3 1732 1 1 1.01% 1.01%|
(class A evaluation)
S;Simb'e”t condition - 3.00%| R /3 1.732 1 1 1.73% 1.73%| o
RF ambient conditions - 3.00%| R /3 1.732 1 1 1.73% 1.73%| oo
reflections
Probe positioner 0.40%| R /3 1.732 1 1 0.23% 0.23%| o
Mechanical restrictions
Probe Positioning with 2.90%| R /3 1.732 1 1 1.67% 1.67%|
respect to phantom shell
Post-processing 1.00% R V3 1.732 1 1 0.58% 0.58% oo
Max SAR Eval 1.00% R V3 1.732 1 1 0.58% 0.58% o
Test Sample related
Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90% M-1
Device Holder Uncertainty 3.60% N 1 1 1 1 3.60% 3.60%| M-1
Drift of output power 5.00% R V3 1.732 1 1 2.89% 2.89% oo
Phantom and Setup
Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% 00
Deviation from reference 3.85%| N 1 1 0.64 0.43 2.46% 1.66%| M
liquid target € 'r(Body) 970 : ! o0 0070
Deviation f f
Deviation from reference 3.21%| N 1 1 0.6 0.49 1.93% 157%| M
liquid target o (Body)
Liquid conductivity o — 2.60%| R /3 1732 0.78 0.71 1.17% 1.07%| oo
temperature uncertainty
Liqui ittivity € —
fquid permittivity € — 1.80%| R /3 1.732 0.23 0.26 0.24% 0.27%| oo
temperature uncertainty
Comb|n§d standard RSS 12.05% 11.84%
uncertainty
Expant uncertainty (95%

L . 24.09% 23.69%
confidence interval), K=2 09% 3.69%
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9. Phantom Description
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10. System Validation from Original Equipment Supplier
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Calihraﬂnn Laboratory of g Sehvmaizarichr Kalibsisrdand

Schmid & Partner c Service sulsse d'émlonnoge
Enginearing AG Servigia avisura & tamburs

Foughausstrasse £3, 8004 Furich, Bwitzerland 5 Fwiss Callbration Servlce

Ancrecilad by the Swiss Accreditatian Sarvic (SAS) Accreditation Ne: SCS 108
The Swiss Acoreditation Seovice is ore of the signatories to the EA
Muiltilataral Agresmant dor he secagnilion of calibratan cartificates

Glossary:

TSL tizsue simulating liquid

ConvF sansitivity in TSL/ NORM xy.z
MA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Datermining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) In the Human Head from Wirsless
Communications Devices: Measurement Technigues®, June 2013

by IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
daevices used in close proxmity to the ear (frequency range of 300 MHz to 3 GHz)",
Fabruary 2008

¢} KDB 855664, "SAR Measurament Requirements for 100 MHz to 6§ GHz"

Additional Documentation:
d) DASY4S System Handbook

Methods Applied and Interpretation of Parameters:

+  Measurement Conditions: Further detalls are available from the Validation Report at the end
of the cerificate. All figures stated in the certificate are valid at the frequency indicated.

* Arfenna Farameters with TSL: The dipoke is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms criented
parallel fo the body axis.

+ Food Point Impedance and Refurn Loss: Thage parameaters are measurad with the dipole
positicned under the liquid filled phartom. The impedance stated is transformad from the
messursment &t the SMA connector fo the feed point, The Retum Loss ensures bow
reflected power, No uncerainty required.

*  Electrical Delay: One-way delay between the SMA connector and the antenna feed peint.
Mo uncerainty required.

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

*  S5AR nomalized: SAR as measured, nomalized to an input power of 1 W at the antenna
connector.

+ SAR for nominal TSL parameters: The measured TSL parameters are used o caloulate the
naminal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
mulliplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probabilty of approximetely 95%.

Certificata Mo DR24500VE-TET_Aprid4 Paged ol B
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Measurement Conditions

DASY system canliguration, as far as not given on page 1. .
DASY Varslon DASYS WEZAT
Extrapelation Advancad Exrapclation
Phantom Madular Flal Phramom

| Distance Dipole Center - TSL 10 mm wilh Spacer
Zoom Scan Resolution du, dy, d2 =5 mmn

[ Frequency 2460 MHz = 1 MHz

Head TSL parameters
The tollawing pammelens snd caloulaliors wane applied.

Tem peraturs Parmittivity Conductivity
Mominal Head TSL parameters 22000 3oz 1.80 mba'm
Measured Head TSL parameters E20 0.2 G H2 6% 181 mhodm = 6%
Head TSL temperature change during test < 0.5"C - -
SAR result with Head TSL
SAR averaged over 1 em® {1 g) of Head TBL Candition
SAR measured 250 miW inpul power 131 Wikg
AR for nominal Head TSL paramelers _ normalized iz 19 52,0 Wikg & 17.0 % (k=2)
SAR averaged over 10 cm” {10 g) of Head TSL condition
SAR measured - Z50 mW input pavear .08 Wig
SAR for nominal Head TSL parameaters | nomalized io 1W 24.2 Wik £ 16.5 % (k=2)
Body TSL parameters
The lallpwing paramalars and calculations waere applioed.
Temparature Parmittivity Conductivity
Mominal Body TSL parameters 205 BT 1.85 mhofm
Measured Body TSL parameters (220w 0.2) 0 S0 ® 6% 201 mho'm £ 6% |
Body TEL temperature change during test <0570 - -
SAR result with Bady TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR maasurad S50 m\W input powar 12,8 Wikg
SAR for mominal Bedy TSL paramaiss nommalized to 1W 5000 Wik & 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition o
EAR measurad 250 mW input powar 5850 Wikg
| SAR for noming! Body TSL parameiens nesmaized to TW 23.3 Wikg = 16.5 % (k=2)
Cerlilicabe Moc D24500V2-727_Aprid Fage 3 o E
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Appendix

Antenna Parameters with Head TSL

| Impedance, transfamead o keed poin B85 0+ 1.9 2
Paturn Loss - 28.5dBE

Antenna Parameters with Body TSL

Impadance, transformad to fead poim 51.1 0+ 55 0
Return Loss =28.7 d8

General Antenna Parameters and Design

Electrical Delay (ane direction) 1.14B na

Afber fang serm use with 100W radiated powear, aniy & slight warming of the dipole near the faedpomt can ba measured.

The dpols ks made of standerd samingid coaxial cable. The canter condwctor of the feeding line |s direcily connacsed to the
gacond arm of the dipole. The antenna iz ihenelore shan-cirouited for DC-signals, On some ol the dpoles, smal end caps
ane addad to the dipole ams in order to improve matching when loaded according Lo the posiilon as expleined in the
“Meazurerment Conditions” paragraph. The SAR dala are nol alfected by this change. The overall dipole lenglh is il
according o the Stendard,

Mo excassive forca must be applied 1o the dipole arms, becauss they might band or the soldered conneciions neas the
feadpaind may be damaged.

Additional EUT Data

Manilactured by SEPEAG
Manufactured on i Januany 06, $003
Ciprtificase Mo: [R4S0V2-TET_ogrid Page 4 ol &
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