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

Product Name Notebook Computer

Marketing Name CP311-1H

Brand Name acer

Model No. N17Q8

Prepared for Acer Incorporated

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

Standards IEEE/ANSI C95.1-1992, IEEE 1528-20183,
KDB248227D01v02r02,KDB865664D01v01r04,
KDB865664D02v01r02,KDB447498D01v06,
KDB616217D04v01r02,

FCCID HLZ7265NG

Date of Receipt Jan. 24, 2018

Date of Test(s) Feb. 14,2018 ~ Feb. 23, 2018

Date of Issue Mar. 05, 2018
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
Clerk / Annie Chang Engineer / Jimmy Cheng | Asst. Manager / John Yeh
Y. har i | 'I'Z:':"'}',--" Lt Mdil" —E]M‘ 7:_; /,\

Date: Mar. 05, 2018
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory
No. 2, Keji 1st Rd., Guishan Township, Taoyuan County, 33383, 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.O.C)

Company Address
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General Information of Host:

Equipment Under Test

Notebook Computer

Marketing Name CP311-1H
Brand Name o er
Model No. of Host N17Q8
Model No. of

BT/WLAN Module 7265NGW
FCCID HLZ7265NG

Mode of Operation

DAWLANS02.11 a/b/g/n(20M/40M)/ac(20M/40M/80M)
XBluetooth

WLAN802.11 a/o/g/n(20M/40M)/ 1
Duty Cycle ac(20M/40M/80M)
Bluetooth 1
WLANS02.11 b/g/n(20M) 2412 — 2462
WLAN802.11 n(40M) 2422 — 2452
WLANB02.11 a/n(20M)/ac(20M) 5.2G | 5180 — 5240
WLAN802.11 n(40M)/ac(40M) 5.2G |5190 — 5230
WLANB02.11 ac(80M) 5.2G 5210
(TQHF;;’QUG”CV Range || AN802.11 a/n(20M)/ac(20M) 5.3G | 5260 — 5320
WLAN802.11 n(40M)/ac(40M) 5.3G  |5270 — 5310
WLAN802.11 ac(80M) 5.3G 5290
WLAN802.11 a/n/ac(20M) 5.6G 5500 — 5720
WLAN802.11 n/ac(40M) 5.6G 5510 — 5710
WLANB02.11 ac(80M) 5.6G 5530 — 5690
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WLANB802.11 a/n(20M)/ac(20M) 5.8G | 5745 — 5825
TX Frequency Range WLANB802.11 n(40M)/ac(40M) 5.8G |5710 — 5795
(MHz) WLANS02.11 ac(80M) 5.8G 5775
Bluetooth 2402 — 2480
WLAN802.11 b/g/n(20M) 1 — 11
WLANB802.11 n(40M) 3 — 9
WLANB802.11 a/n(20M)/ac(20M) 5.2G | 36 — 48
WLANB802.11 n(40M)/ac(40M) 5.2G 38 - 46
WLAN802.11 ac(80M) 5.2G 42
WLAN802.11 a/n(20M)/ac(20M) 5.3G | 52 — 64
WLANB802.11 n(40M)/ac(40M) 5.3G 54 — 62
Channel Number
(ARFCN) WLANB802.11 ac(80M) 5.3G 58
WLANB802.11 a/n/ac(20M) 5.6G 100 — 144
WLAN802.11 n/ac(40M) 5.6G 102 — 142
WLAN802.11 ac(80M) 5.6G 106 — 138
WLANB802.11 a/n(20M)/ac(20M) 5.8G | 149 — 165
WLAN802.11 n(40M)/ac(40M) 5.8G 151 — 159
WLAN802.11 ac(80M) 5.8G 155
Bluetooth 0 — 78
Antenna Information
NB Mode
Vendor WNC WNC
Antenna Main (PIFA) Aux (PIFA)
Part Number 81EAAL15.GJS
Frequency 2.4G 5.2G 5.5G 5.8G 2.4G 5.2G 5.5G 5.8G
Gain (dBi) 0.50 -0.10 1.20 0.87 1.49 0.40 1.4 0.34
Tablet mode
Antenna Main (PIFA) | Aux (PIFA)
Part Number 81EAAL15.GJS
Frequency 2.4G 5.2G 5.5G 5.8G 2.4G 5.2G 5.5G 5.8G
Gain (dBi) -0.77 1.10 1.37 -0.26 -0.19 -0.96 -0.06 0.19
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Max. SAR (1g) (Unit: W/Kg)

Antenna Band Measured| Reported | Channel | Position
WLAN802.11b 0.35 0.35 6 Top side
WLANB802.11 a 5.2G 0.67 0.68 40 Top side
WLAN802.11 n(40M) 5.2G 0.73 0.78 46 Top side

Main |WLAN802.11 a 5.3G 0.61 0.61 52 Top side
WLAN802.11 n(40M) 5.3G 0.63 0.69 54 Top side
WLANB802.11 n(40M) 5.6G 0.86 0.87 110 Top side
WLAN802.11 n(40M) 5.8G 0.71 0.71 151 Top side
WLAN802.11b 0.24 0.24 11 Top side
Bluetooth (GFSK) 0.01 0.02 0 Top side
WLANB802.11 a 5.2G 0.41 0.42 40 Top side

Aux WLAN802.11 n(40M) 5.2G 0.42 0.43 46 Top side
WLAN802.11 a 5.3G 0.39 0.39 52 Top side
WLANB802.11 n(40M) 5.3G 0.41 0.43 54 Top side
WLAN802.11 n(40M) 5.6G 0.47 0.47 110 Top side
WLAN802.11 n(40M) 5.8G 0.59 0.59 159 Top side
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WLAN802.11 a/b/g/n(20M/40M)/ac(20M/40M/80M) conducted power table:

Antenna SISO MIMO
Band Chain 0 Chain 1 Chain0+1
WLAN802.11b Vv Vv -
WLAN802.11g Vv Vv -
WLANB802.11n(20M) Vv Vv V
WLANB802.11n(40M) Vv Vv V
WLANS802.11ac Vv Vv Vv
WLANB802.11a Vv Vv
WLANB802.11n(20M) 5G Vv Vv V
WLANB802.11n(40M) 5G Vv Vv V
WLANB802.11ac(20M) 5G Vv Vv Vv
WLANB802.11ac(40M) 5G Vv Vv V
WLANB802.11ac(80M) 5G Vv Vv Vv
Main (Chain 0)
Main Antenna
Max. Rated
Frequenc Avg. Power +| Average
Band Mode Channel (I\c;IHz) Y | Data Rate Max. power
Tolerance (dBm)
(dBm)
1 2412 17.50 17.26
802.11b 6 2437 1Mbps 17.50 17.47
11 2462 17.50 17.43
1 2412 14.00 13.88
802.11g 6 2437 6Mbps 17.50 17.38
11 2462 12.50 12.31
2450 MHz 1 2412 14.00 13.93
802.11n-HT20 6 2437 MCSO0 17.50 17.41
11 2462 12.50 12.31
3 2422 13.50 13.31
802.11n-HT40 6 2437 MCSO0 17.50 17.40
9 2452 12.50 12.45

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.
FR2ER1E R l*ﬁéﬁi'ﬁ‘»’['Evi%ﬁliﬂn::‘ﬁi/*ifﬁpﬁﬁ?i ’ [ﬁJEﬁl*’Fifﬁﬂ@W?’mo“« o M‘Jéﬁ%%’é £ ﬂl?{?l?ﬁ‘ ’ T\P‘ﬁﬂiﬁ Fifd -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 000 @MOIOMO0 ODM 00000O00COMDOOMO and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at 000 @O0MO0 OO0 0000000 D000 O 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.

SRRRPERFF 2P

f (886 ) 2298

0488

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/37# # 7 % % 37+ A £ Fl % 7 1 §& 134 5%
t (886 R) 2299 3279

www.tw.sgs.com
Member of SGS Group



| Report No. : E5/2018/10052
Page: 9 of 101

Main Antenna
Max. Rated
Frequenc Avg. Power +| Average
Band Mode Channel g Y| Data Rate Max. power
(MHz)
Tolerance (dBm)
(dBm)
36 5180 14.00 13.86
40 5200 15.50 15.45
802.11a 44 5220 6Mbps 1550 15.43
48 5240 15.50 15.42
36 5180 14.00 13.84
40 5200 15.50 15.41
802.11n-HT20 —7 5220 MCS0 15.50 15.36
48 5240 15.50 15.41
5.15-5.25 GHZ 36 5180 14.00 13.85
40 5200 15.50 15.46
802.11n-VHT20 24 5220 MCSO0 1550 15.38
48 5240 15.50 15.48
38 5190 12.00 11.96
802.11n-HT40 —7 5230 MCSO 16.50 16.17
38 5190 12.00 11.94
802.11n-VHT40 46 5330 MCSO0 1650 16.48
802.11n-VHT80 42 5210 MCSO0 13.50 13.38
Main Antenna
Max. Rated
Frequenc Avg. Power + | Average
Band Mode Channel q y Data Rate Max. power
(MHz)
Tolerance (dBm)
(dBm)
52 5260 15.50 15.47
56 5280 15.50 15.44
802.11a 60 5300 6Mbps 15 50 15.46
64 5320 13.50 13.37
52 5260 15.50 15.44
56 5280 15.50 15.46
802.11n-HT20 —57 5300 MCS0 1550 15.37
64 5320 13.50 13.33
5.25-5.35 GHZ 52 5260 15.50 15.43
56 5280 15.50 15.41
802.11n-VHT20 60 5300 MCSO0 1550 15.44
64 5320 13.50 13.38
54 5270 16.50 16.13
802.11n-HT40 —775 5310 MCS0 13.50 13.31
54 5270 16.50 16.34
802.11n-VHT40 62 5310 MCSO0 1350 1331
802.11n-VHT80 58 5290 MCS0 13.50 13.32
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Main Antenna
Max. Rated
Frequency Avg. Power +| Average
Band Mode Channel Data Rate Max. power
(MHz)
Tolerance (dBm)
(dBm)
100 5500 13.50 13.46
104 5520 1550 15.35
116 5580 1550 15 41
120 5600 15.50 15.43
802.11a 104 5620 6Mbps 15.50 15.49
128 5640 15.50 15.42
136 5680 15.50 15.37
140 5700 13.00 12.82
100 5500 13.50 13.46
104 5520 15.50 15.47
116 5580 1550 15.32
120 5600 1550 15.35
802.11n-HT20 —27 5620 MCS0 1550 15.37
128 5640 15.50 15.36
136 5680 15.50 15.43
140 5700 13.00 12.83
100 5500 13.50 13.39
104 5520 15.50 15.47
116 5580 15.50 15.46
5600 MHz 120 5600 15.50 15.30
802.11n-VHT20[ 124 5620 MCS0 1550 15.48
128 5640 1550 15.33
136 5680 1550 15.33
140 5700 13.00 12.97
144 5720 15.50 15.44
102 5510 13.50 13.39
110 5550 16.50 16.48
802.11n-HT40 [ 118 5590 MCS0 16.50 16.49
126 5630 16.50 16.35
134 5670 16.50 16.13
102 5510 13.50 13.40
110 5550 16.50 16.32
118 5590 16.50 16.40
802.11n-VHT40—7¢ 5630 | MCSO 16.50 16.43
134 5670 16.50 16.32
142 5710 16.50 16.33
106 5530 13.50 13.32
802.11n-VHT80[ 122 5610 MCS0 15.00 15.00
138 5690 15.00 14.99
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Main Antenna
Max. Rated
Frequency Avg. Power +| Average
Mode Mode Channel Data Rate Max. power
(MHz)
Tolerance (dBm)
(dBm)
149 5745 15.50 15.43
802.11a 157 5785 6Mbps 15.50 15.35
165 5825 15.50 15.46
149 5745 15.50 15.40
802.11n-HT20 157 5785 MCSO0 15.50 15.47
165 5825 15.50 15.37
149 5745 15.50 15.33
5800 MHz 1945 11n.vHT20[ 157 | 5785 ] MCSO 15.50 15.46
165 5825 15.50 15.36
151 5755 16.50 16.48
802.11n-HT40 —53 5795 MCSo 16.50 16.43
151 5755 16.50 16.47
802.11n-VHT40 159 5795 MCS0 16.50 16.38
802.11n-VHT80[ 155 5775 MCS0 15.00 14.95
Aux (Chain 1)
Aux Antenna
Max. Rated
Frequency Avg. Power + | Average
Band Mode Channel Data Rate Max. power
(MHz)
Tolerance (dBm)
(dBm)
1 2412 17.50 17.43
802.11b 6 2437 1Mbps 17.50 17.46
11 2462 17.50 17.47
1 2412 14.50 14.31
802.11g 6 2437 6Mbps 17.50 17.46
11 2462 12.50 12.46
2450 MHz 1 2412 14.50 14.44
802.11n-HT20 6 2437 MCSO0 17.50 17.40
11 2462 12.50 12.42
3 2422 13.50 13.47
802.11n-HT40 6 2437 MCSO0 17.50 17.50
9 2452 11.50 11.43
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Aux Antenna
Max. Rated
Frequenc Avg. Power [ Average
Band Mode Channel q Y| Data Rate| + Max. power
(MHz)
Tolerance | (dBm)
(dBm)
36 5180 14.00 13.80
40 5200 16.00 15.84
802.11a 44 5220 6Mbps 16.00 | 15.79
48 5240 16.00 15.75
36 5180 14.00 13.93
40 5200 16.00 15.88
802.11n-HT20 —74 5220 MCS0 16.00 | 15.95
48 5240 16.00 15.95
5.15-5.25 GHz 36 5180 14.00 13.91
40 5200 16.00 15.96
802.11n-VHT20— 4 5220 MCS0 16.00 | 15.81
48 5240 16.00 15.84
38 5190 13.50 13.48
802.11n-HT40 —7 5230 MCS0 16.50 | 16.43
38 5190 13.50 13.38
802.11n-VHT40 46 5530 MCSO0 1650 16.45
802.11n-VHTS80 42 5210 MCSO0 13.50 13.47
Aux Antenna
Max. Rated
Frequenc Avg. Power | Average
Band Mode Channel y Data Rate| + Max. power
(MHz) Tolerance | (dBm)
(dBm)
52 5260 16.00 15.96
56 5280 16.00 15.95
802.11a 60 5300 | OMopS 16.00 | 15.91
64 5320 13.50 13.48
52 5260 16.00 15.96
56 5280 16.00 15.94
802.11n-HT20 —¢, 5300 MCS0 16.00 | 15.92
64 5320 13.50 13.40
5.25-5.35 GHz 52 5260 16.00 15.84
56 5280 16.00 15.92
802.11n-VHT20 60 5300 MCSO0 16.00 15.91
64 5320 14.50 14.32
54 5270 16.50 16.29
802.11n-HT40 —¢7 5310 MCSO 1350 | 13.45
54 5270 16.50 16.48
802.11n-VHT40 & 5310 MCSO0 13.50 1335
802.11n-VHT80 58 5290 MCSO0 13.50 13.39
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Aux Antenna
Max. Rated
Frequenc Avg. Power | Average
Band Mode Channel y Data Rate| + Max. power
(MHz) Tolerance | (dBm)
(dBm)
100 5500 14.00 13.89
104 5520 16.00 15.88
116 5580 16.00 15.90
120 5600 16.00 15.83
802.11a 124 5620 | °MPPS 500 [ 15.99
128 5640 16.00 15.96
136 5680 16.00 15.94
140 5700 13.00 12.89
100 5500 14.00 13.96
104 5520 16.00 15.95
116 5580 16.00 15.83
120 5600 16.00 15.82
802.11n-HT20 —5 5620 MCS0 16.00 | 15.93
128 5640 16.00 15.98
136 5680 16.00 15.93
140 5700 13.00 12.83
100 5500 14.00 13.83
104 5520 16.00 15.90
116 5580 16.00 15.93
5600 MHz 120 5600 16.00 15.94
802.11n-VHT20] 124 5620 MCSO0 16.00 15.93
128 5640 16.00 15.80
136 5680 16.00 15.86
140 5700 13.00 12.99
144 5720 15.00 14.97
102 5510 14.00 13.85
110 5550 16.50 16.49
802.11n-HT40 118 5590 MCSO0 16.50 16.43
126 5630 16.50 16.42
134 5670 16.50 16.25
102 5510 14.00 13.85
110 5550 16.50 16.42
118 5590 16.50 16.36
802.11n-VHT40 126 5630 MCS0 16.50 16.50
134 5670 16.50 16.42
142 5710 16.50 16.42
106 5530 13.50 13.40
802.11n-VHT80] 122 5610 MCSO0 13.50 13.44
138 5690 11.50 11.49
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Aux Antenna
Max. Rated
Frequenc Avg. Power | Average
Mode Mode Channel y Data Rate| + Max. power
(MHz) Tolerance | (dBm)
(dBm)
149 5745 16.00 15.86
802.11a 157 5785 6Mbps 16.00 15.96
165 5825 16.00 15.96
149 5745 16.00 15.94
802.11n-HT20 157 5785 MCSO0 16.00 15.94
165 5825 16.00 15.82
149 5745 16.00 15.91
9800MHz 1805 11n-vHT20 157 | 5785 | MCSO | 16.00 | 15.90
165 5825 16.00 15.90
151 5755 16.50 16.25
802.11n-HT40 5515705 | MOS0 4650 [ 1645
151 5755 16.50 16.31
802.11n-VHT40 159 5795 MCS0 16.50 16.33
802.11n-VHT80[ 155 5775 MCSO0 14.00 13.81

Bluetooth conducted power table:

WVIaAX. T1atcu
Average Output Power (dBm) Avg.
Frequency
Mode Channel (MH2) Power + Max.
1Mbps 2Mbps 3Mbps Tolerance
(AD )
CH 00 2402 4.21 -0.07 -0.05
BR/EDR CH 39 2441 4.05 -0.17 -0.16 6
CH 78 2480 3.84 -0.29 -0.14
Average Output Power (dBm) Avg.
Frequency
Mode Channel (MHz) Power + Max.
GFSK Tolerance
(AR )
CH 00 2402 2.28
LE CH 20 2442 2.14 6
CH 39 2480 1.87

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.
PR S I+ S B SRRV BRI 7 PR 00 o BB A RTR 2 U EE L -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 000 @MOIOMO0 ODM 00000O00COMDOOMO and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at 000 @O0MO0 OO0 0000000 D000 O 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.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/37# # 7 % % 37+ A £ Fl % 7 1 §& 134 5%
s BRBRPERGF P | 1(886R2) 2299 B279 f (886 2) 2298 0488 www.tw.sgs.com
Member of SGS Group



Report No. : E5/2018/10052
Page: 15 of 101

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.

EUT was tested in the following configurations:
Tablet mode
WLAN Main/Aux: back/top sides_0mm.

Laptop mode
SAR measurement for laptop node can be excluded based on KDB447498D01.

Aux Main
45

213

210

unit:mm

Antenna location
(front view of laptop mode)
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50

210

unit:mm

Antenna location
(front view of tablet mode)

Antenna location
(edge view of tablet mode)
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Note:
802.11b DSSS SAR Test Requirements:

SAR is measured for 2.4 GHz 802.11b DSSS mode using the highest measured
maximum output power channel, when the reported SAR of the highest
measured maximum output power channel for the exposure configuration is <
0.8 W/kg, no further SAR testing is required for 802.11b DSSS in that exposure
configuration.

When the reported SAR is > 0.8 W/kg, SAR is required for that exposure
configuration using the next highest measured output power channel. When any
reported SAR is > 1.2 W/kg, SAR is required for the third channel; i.e., all
channels require testing.

802.11g/n OFDM SAR Test Exclusion Requirements:

SAR is not required for 802.11g/n since the highest reported SAR for DSSS is
adjusted by the ratio of OFDM to DSSS specified maximum output power and
the adjusted SAR is < 1.2 W/kg.

Initial Test Configuration:

An initial test configuration is determined for OFDM transmission modes
according to the channel bandwidth, modulation and data rate combination(s)
with the highest maximum output power specified for production units in each
standalone and aggregated frequency band.

SAR is measured using the highest measured maximum output power channel.
When the reported SAR of the initial test configuration is > 0.8 W/kg, SAR
measurement is required for the subsequent next highest measured output
power channel(s) in the initial test configuration until the reported SAR is < 1.2
W/kg or all required channels are tested.

For WLAN Main/Aux antennas, 5.2a/n(40M) / 5.3a/n(40M) / 5.6n(40M) /
5.8n(40M) is chosen to be the initial test configurations.

Since the highest reported SAR for the initial test configuration is adjusted by the
ratio of the subsequent test configuration to initial test configuration specified
maximum output power and the adjusted SAR is < 1.2 W/kg, SAR is not required
for subsequent test configuration.

BT and WLAN Aux use the same antenna path, but they can’t transmit at the
same time.
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9. 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.

10. 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)

11.Based on KDB447498D01,

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

Max. tune up power(mW)
Min. test separation distance(mm)

X |f(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 step1) + (test separation

distance-50mm)x(‘E2)|(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 step1) + (test separation distance-50mm)x10](mW),
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WLAN Main | WLAN Main WLAN Aux | WLAN Aux
Mode 2.45GHz 5GHz Mode 2.45GHz 5GHz 8T
Max. tune-up power(dBm) 17.5 16.5 Max. tune-up power(dBm) 17.5 16.5 6
Max. tune-up power(mW) 56.234 44.668 Max. tune-up power(mW) 56.234 44.668 3.981
Test separation Test separation
distance lessthan 5 | less than 5 distance lessthan5 | lessthan5 | lessthan5
(mm) (mm)
Top side | Calculation 17.647 21.561 Top side | Calculation 17.647 21.561 1.254
value value
Require SAR YES YES Require SAR YES YES NO
testing? testing?
Test separation Test separation
distance 50 50 distance 210 210 210
(mm) (mm)
Right side Ca'\faul'j‘é'°” 1.765 2.156 Right side >20cm YES YES YES
Requwf-) SAR NO NO Reqwrg SAR NO NO NO
testing? testing?
Test separation Test separation
distance 213 213 distance 55 55 55
(mm) (mm)
Left side >20cm YES YES Left side Ca'\fa‘:f:o” 145.598 112.150 145.250
Require SAR Require SAR
testing? NO NOo testing? NOo NO NO
Test separation Test separation
distance 185 185 distance 185 185 185
(mm) (mm)
Bottom | Caleulation | /5 o5 | 1412.150 Bottom | - Caleulation | /o sog | 1412150 | 1445.250
side value side value
Require SAR Require SAR
testing? NO NO testing? NO NO NO
Test separation Test separation
distance 15.45 15.45 distance 15.45 15.45 15.45
(mm) (mm)
Back side | Calculation 5.711 6.978 Back side | Calculation 5.711 6.978 0.406
value value
Require SAR Require SAR
testing? YES YES testing? YES YES NO
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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 o 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:

1. 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).

2. 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.

3. 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.

gt

Mass cumon] Seives g DASYS

5
- w e a
. o s &

~ v JF e

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.
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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 1+ 0.3 dB in HSL (rotation around probe axis)

+ 0.5 dB in tissue material (rotation normal to probe axis)

Dynamic 10 pW/g to > 100 mW/g

Range Linearity: £ 0.2 dB (noise: typically < 1 uyW/g)

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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Model

ELI

Construction

The ELI phantom is used for compliance testing of handheld and
body-mounted wireless devices in the frequency range of 30 MHz
to 6 GHz. ELI is fully compatible with the IEC 62209-2
standard and all known tissue simulating liquids. ELI has been
optimized regarding its performance and can be integrated into
our standard phantom tables. A cover prevents evaporation of the
liquid. Reference markings on the phantom allow installation of
the complete setup, including all predefined phantom positions
and measurement grids, by teaching three points. The phantom
is compatible with all SPEAG dosimetric probes and dipoles.

Shell
Thickness

2+0.2mm

Filling Volume

Approx. 30 liters

Dimensions

Major axis: 600 mm
Minor axis: 400 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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FR2ER1E R Uiﬁéﬁﬁ%‘i [EEapiEing %ﬁp Fif [ﬁJEﬁL’*ﬁfﬁ#@ \'ﬁ?{%‘« o ¢ﬁ§f}%i’:’§ £ ﬂl?[?l?ﬁ' ’ T\P'ﬁfiﬁ Fifd -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 000 @MOIOMO0 ODM 00000O00COMDOOMO and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at 000 @O0MO0 OO0 0000000 D000 O 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.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/37# # 7 % % 37+ A £ Fl % 7 1 §& 134 5%
t (886 R) 2299 3279

SRRRPERFF 2P

f (886 @) 2298 D488 www.tw.sgs.com

Member of SGS Group



Report No. : E5/2018/10052
Page: 24 of 101

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 liquid depth above the ear
reference points was = 15 cm £ 5 mm (frequency < 3 GHz) or 2 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.

Z ¥
Spacer X
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r ihE 3D Probe positioner
/ 7 :;\\\ :
f T
L | - “~._ Field probe
¥ | Bl |

- — [ Flatphantom

\l B
N i 4 T G

Dipole

Dir. coupler

———y’ Amp
Signal e o
generator‘=~= | /3 = e ———

Low
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Fig. b The block diagram of system verification
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Measured
Validation Frequency 1W Target | Measured SAR-1g Deviation Measured
) S/N SAR-1¢g SAR-1g .
Kit (MHz) Wi Wi normalized to (%) Date
(mWig) (MWI9) | 1w (mwig)

D2450v2 | 727 | 2450 | Body 50.6 12.9 51.6 1.98% | Feb.14,2018
5200 | Body 74.2 7.24 72.4 -2.43% | Feb. 20,2018

D5GHZV2 | 1040 5300 | Body 76.8 7.75 77.5 0.91% | Feb.21,2018
5600 | Body 80.0 7.96 79.6 -0.50% | Feb.22,2018
5800 | Body 76.9 7.43 74.3 -3.38% | Feb. 23,2018

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 measured conductivity and permittivity are all within + 5% of
the target values.

The depth of the tissue simulant in the flat section of the phantom was 215cm £ 5
mm (Frequency <3G) or =2 10 cm £ 5 mm (Frequency >3G) during all tests. (Fig. 2)

Target Measured
Tissue | Measurement hEEBIE Dielectric Targe.t. Dielectric Measurgd
Type Date Frequency CoreE, Conductivity, ConeE Conductivity, [ % dever | % devo
(MHz) er o (S/m) er o (S/m)
2402 52.764 1.904 52.929 1.939 -0.31% -1.83%
2412 52.751 1.914 52.897 1.954 -0.28% 2.11%
2437 52.717 1.938 52.791 1.984 -0.14% -2.40%
Feb. 14, 2018 2441 52.712 1.941 52.784 1.991 -0.14% -2.55%
2450 52.700 1.950 52.728 1.999 -0.05% -2.51%
2462 52.685 1.967 52.702 2.020 -0.03% -2.69%
2480 52.662 1.993 52.638 2.046 0.05% -2.68%
5180 49.041 5.276 49.547 5.164 -1.03% 2.12%
5190 49.028 5.288 49.667 5.164 -1.30% 2.34%
5200 49.014 5.299 49.698 5.115 -1.39% 3.48%
Feb. 20, 2018 5220 48.987 5.323 49.548 5.178 -1.14% 2.72%
5230 48.974 5.334 49.469 5.167 -1.01% 3.14%
Bod 5240 48.960 5.346 49.689 5.221 -1.49% 2.34%
o 5260 48.933 5.369 49.510 5.206 -1.18% 3.04%
5270 48.919 5.381 49.330 5.238 -0.84% 2.66%
Feb. 21, 2018 5280 48.906 5.393 49.420 5.258 -1.05% 2.50%
5300 48.879 5.416 49.251 5.257 -0.76% 2.94%
5310 48.865 5.428 49.231 5.298 -0.75% 2.39%
5320 48.851 5.439 49.171 5.304 -0.65% 2.49%
5510 48.594 5.661 48.707 5.640 -0.23% 0.38%
5550 48.539 5.708 48.589 5.684 -0.10% 0.42%
Feb. 22, 2018
5600 48.471 5.766 48.510 5.712 -0.08% 0.94%
5670 48.376 5.848 48.262 5.842 0.24% 0.11%
5755 48.261 5.947 48.030 5.952 0.48% -0.08%
Feb. 23, 2018 5795 48.207 5.994 47.721 6.025 1.01% -0.51%
5800 48.200 6.000 47.836 6.036 0.76% -0.60%

Table 2. Dielectric Parameters of Tissue Simulant Fluid
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The composition of the tissue simulating liquid:
Frequenc Ingredient Total
u
4 ! Mode Preventol

(MHz)

DGMBE

Water |Salt

D-7

Cellulose

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

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.
The measured volume of 30x30x30mm contains about 309 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
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interpolation to get all points within the measured volume. In the last step, a 19
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.

SAR = Cg,
ot
whereby o is the conductivity, p the density and c the heat capacity of the

liquid.

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:
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® 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.

® 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 c; 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
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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.
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1.12 Test Standards and Limits

According to FCC 47CFR §2.1093(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, 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
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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) of this section. (Table 4.)

Uncontrolled Controlled Environment

Human Exposure Environment Occupational
General Population P
Spatial Peak SAR
(Brain) 1.60 W/kg 8.00 W/kg
Spatial Average SAR
(Whole Body) 0.08 W/kg 0.40 W/kg
Spatial Peak SAR 4.00 W/kg 20.00 W/kg

(Hands/Feet/Ankle/Wrist)
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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2. Summary of Results

WLAN Main Antenna

; Max. Rated Avg. | Measured Averaged SAR over 1g
Antenna Mode Position D|(?Tt]anr11;:e CH (';;EZ) Power + Max. | Avg. Power [ Scaling (Wikg) p:ls;
Tolerance (dBm) (dBm) Measured | Reported
WLANBOZ.11 b Back side 0 6 2437 17.50 17.47 100.69% 0.174 0.175 -
' Top side 0 6 2437 17.50 17.47 100.69% 0.348 0.350 39
Back side 0 40 5200 15.50 15.45 101.16% 0.175 0.177 -
WLAN802.11 a 5.2G
Top side 0 40 5200 15.50 15.45 101.16% 0.670 0.678 40
Back side 0 46 5230 16.50 16.17 107.89% 0.210 0.227 -
WLAN802.11 n(40M) 5.2G ,
Top side 0 46 5230 16.50 16.17 107.89% 0.726 0.783 41
Back side 0 52 5260 15.50 15.47 100.69% 0.192 0.193 -
WLAN802.11 a 5.3G
Top side 0 52 5260 15.50 15.47 100.69% 0.605 0.609 42
Main Back side 0 54 5270 16.50 16.13 108.89% 0.197 0.215 -
WLAN802.11 n(40M) 5.3G ,
Top side 0 54 5270 16.50 16.13 108.89% 0.632 0.688 43
Back side 0 110 5550 16.50 16.48 100.46% 0.228 0.229 -
Top side 0 102 5510 13.50 13.39 102.57% 0.417 0.428 -
WLAN802.11 n(40M) 5.6G Top side 0 110 5550 16.50 16.48 100.46% 0.862 0.866 44
Top side* 0 110 5550 16.50 16.48 100.46% 0.852 0.856 -
Top side 0 134 5670 16.50 16.13 108.89% 0.711 0.774 -
Back side 0 151 5755 16.50 16.48 100.46% 0.246 0.247 -
WLAN802.11 a 5.8G
Top side 0 151 5755 16.50 16.48 100.46% 0.709 0.712 45
* . .
- repeated at the highest SAR measurement according to the KDB 865664 D01
WLAN Aux Antenna
Distance Fre Max. Rated Avg. | Measured Averaged SAR over 1g Plot
Antenna Mode Position CH a Power + Max. | Avg. Power | Scaling (W/kg)
(mm) (MHz) page
Tolerance (dBm) (dBm) Measured | Reported
WLANS02.11 b Back side 0 11 2462 17.50 17.47 100.69% 0.126 0.127 -
' Top side 0 11 2462 17.50 17.47 100.69% 0.235 0.237 46
Back side 0 0 2402 6.00 4.21 151.01% 0.005 0.007 -
Bluetooth (GFSK) -
Top side 0 0 2402 6.00 4.21 151.01% 0.013 0.020 47
Back side 0 40 5200 16.00 15.84 103.75% 0.178 0.185 -
WLANB802.11 a 5.2G -
Top side 0 40 5200 16.00 15.84 103.75% 0.406 0.421 48
Back side 0 46 5230 16.50 16.43 101.62% 0.181 0.184 -
WLAN802.11 n(40M) 5.2G -
A Top side 0 46 5230 16.50 16.43 101.62% 0.422 0.429 49
ux
Back side 0 52 5260 16.00 15.96 100.93% 0.150 0.151 -
WLAN802.11 a 5.3G -
Top side 0 52 5260 16.00 15.96 100.93% 0.387 0.391 50
Back side 0 54 5270 16.50 16.29 104.95% 0.172 0.181 -
WLAN802.11 n(40M) 5.3G
Top side 0 54 5270 16.50 16.29 104.95% 0.412 0.432 51
Back side 0 110 5550 16.50 16.49 100.23% 0.198 0.198 -
WLAN802.11 n(40M) 5.6G -
Top side 0 110 5550 16.50 16.49 100.23% 0.469 0.470 52
Back side 0 159 5795 16.50 16.45 101.16% 0.235 0.238 -
WLAN802.11 n(40M) 5.8G -
Top side 0 159 5795 16.50 16.45 101.16% 0.587 0.594 53
Note:
. reported SAR P2(mWw) (PZ_Pl)(dBm)
Scaling = = =10\ 10

measured SAR P1(mW)
Reported SAR = measured SAR * (scaling)
Where P2 is maximum specified power, P1 is measured conducted power

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.
PR S I+ S B SRRV BRI 7 PR 00 o BB A RTR 2 U EE L -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 000 @MOIOMO0 ODM 00000O00COMDOOMO and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at 000 @O0MO0 OO0 0000000 D000 O 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.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/37# # 7 % % 37+ A £ Fl % 7 1 §& 134 5%
s BRBRPERGF P | 1(886R2) 2299 B279 f (886 2) 2298 0488 www.tw.sgs.com
Member of SGS Group



Report No. : E5/2018/10052
Page: 35 of 101

3. Simultaneous Transmission Analysis

Simultaneous Transmission Scenarios:

Simultaneous Transmit Configurations Body
2.4GHz WLAN MIMO Yes
5GHz WLAN MIMO Yes
BT + 2.4GHz WLAN Main Yes
BT + 5GHz WLAN Main Yes

Note:

1. Bluetooth and WLAN Aux share the same antenna path, and BT can transmit with WLAN Main
simultaneously.

2. For 2.4/5GHz WLAN Main and Aux antennas, the maximum output power of each antenna during
simultaneous transmission is the same with that used in standalone transmission, and we used the sum
of 1-g SAR provision in KDB447498D01 to exclude the simultaneous transmitted SAR measurement.

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.

PR S I+ S B SRRV BRI 7 PR 00 o BB A RTR 2 U EE L -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 000 @MOIOMO0 ODM 00000O00COMDOOMO and, for electronic format
documents, subject to Terms and Conditions for Electronic Documents at 000 @O0MO0 OO0 0000000 D000 O 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.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/37# # 7 % % 37+ A £ Fl % 7 1 §& 134 5%
s BRBRPERGF P | 1(886R2) 2299 B279 f (886 2) 2298 0488 www.tw.sgs.com
Member of SGS Group



Report No. : E5/2018/10052
Page: 36 of 101

3.1 Estimated SAR calculation

According to KDB447498 D01v06 — 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:

Max. tune up power (mW) o + f(GHz)

Estimated SAR =
SHmate 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.

3.2 SPLSR evaluation and 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)71.5/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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2.4 GHz WLAN MIMO
", " Max. Max.
No. Conditions Position WLAN Main| WLAN Aux SAR Sum SPLSR
. >SAR<1.6,
1 5 4 GHz WLAN Main Back side 0.175 0.127 0.302 Not required
+ WLAN Aux
Top side 0.350 0.237 0.587 ZSAR<1 6,
Not required
5 GHz WLAN MIMO
", " Max. Max.
No. Conditions Position WLAN Main| WLAN Aux SAR Sum SPLSR
. >SAR<1.6,
, 5 GHz WLAN Main Back side 0.247 0.238 0.485 Not required
+ WLAN Aux
Top side 0.866 0.594 1.460 ZSAR<1 6,
Not required
BT+ 2.4GHz WLAN Main
No Conditions Position eV BT SAR Sum SPLSR
: WLAN Main u
. >SAR<1.6,
X 5 4 GHz WLAN Main Back side 0.175 0.007 0.182 Not required
+ BT
Top side 0.350 0.020 0.37 ZSAR<1 6,
Not required
BT+ 5GHz WLAN Main
No Conditions Position IV BT SAR Sum SPLSR
: WLAN Main .
. 2SAR<1.6,
. 5 GHz WLAN Main Back side 0.247 0.007 0.254 Not required
+ BT
Top side 0.866 0.020 0.886 ZSAR<1.6,
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.

FRZEDYE [ » P SRSV B i o IR B R U007 < b A A 2 pl?{pi'l?ﬁ‘ TR bR -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 000 @MOIOMO0 ODM 00000O00COMDOOMO and, for electronic format
documents, subject to Terms and Conditions for Electronic Documents at 000 DO0MO0 ODM 0000000 OOODM 0 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.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/37# # 7 % % 37+ A £ Fl % 7 1 §& 134 5%

SHMSRARELGF LR P | 1(886R) 2299 B279 f (886 2) 2298 D488 WWW.tw.Sgs.com

Member of SGS Group



SGS

Report No. : E5/2018/10052

Page: 38 of 101
4. Instruments List
Manufacturer Device Type Sendl Datg o !ast Datg o I
number calibration | calibration
Dosimetric
SPEAG E-Field EX3DV4 7351 Dec.21,2017|Dec.20,2018
Probe
System D2450V2 727 Apr.21,2017|Apr.20,2018
SPEAG Validation
Dipole D5GHzV2 1040 Jul.13,2017 (Jul.12,2018
Data acquisition
SPEAG Electronics DAE4 547 Mar.22,2017|Mar.21,2018
DASY 52 Calibration | Calibration
SPEAG Software V52.8.8 N/A not required|not required
SPEAG Phantom ELI N/A Callbrat!on Callbrat_lon
not required|not required
: Network
Agilent E5071C |[MY46107530|Feb.26,2018|Feb.25,2019
Analyzer
, Dielectric Calibration | Calibration
Agilent Probe Kit 85070E |MY44300677 not required|not required
Agilent D“atg:jsfe“ro“a' 772D |MY52180142|Apr.13,2017|Apr.12,2018
, RF Signal
Agilent Generator N5181A [MY50141235|Mar.21,2017|Mar.20,2018
Agilent Power Meter | E4417A |MY52240003|Dec.21,2017|Dec.20,2018
MY52200003|Dec.21,2017|Dec.20,2018
Agilent Power Sensor | E9301H
MY52200004|Dec.21,2017|Dec.20,2018
Digital
TECPEL DTM-303A| TP130077 [Mar.17,2017|Mar.16,2018
thermometer
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5. Measurements

Date: 2018/2/14
WLAN 802.11b_Body Top side_CH 6_Main_Omm
Communication System: WLAN(2.45QG); Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; o = 1.984 S/m; & = 52.791; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.0°C; Liquid temperature: 21.8°C

DASY5 Configuration:
e Probe: EX3DV4 - SN7351; ConvF(7.82, 7.82, 7.82); Calibrated: 2017/12/21;

o Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
o Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Configuration/Body/Area Scan (61x121x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.485 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 3.551 V/m; Power Drift = 0.17 dB
Peak SAR (extrapolated) = 0.640 W/kg
SAR(1 g) = 0.348 W/kg; SAR(10 g) = 0.178 W/kg
Maximum value of SAR (measured) = 0.496 W/kg
dB

-3.06
-6.12

918

-12.24

-15.30 l

0 dB = 0.496 W/kg = -3.04 dBW/k

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: 2018/2/20
WLAN 802.11a 5.2G_Body_Top side_CH 40_Main_Omm
Communication System: WLAN(5G); Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; 0 = 5.115 S/m; & = 49.698; p = 1000 kg/m?
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.9°C

DASY5 Configuration:
o Probe: EX3DV4 - SN7351; ConvF(4.6, 4.6, 4.6); Calibrated: 2017/12/21;
o Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.57 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.527 V/m; Power Drift = -0.09 dB
Peak SAR (extrapolated) = 2.92 W/kg
SAR(1 g) = 0.670 W/kg; SAR(10 g) = 0.194 W/kg
Maximum value of SAR (measured) = 1.41 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-50.00 A
0dB = 1.41 W/kg = 1.50 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: 2018/2/20
WLAN 802.11n(40M) 5.2G_Body_Top side_CH 46_Main_0mm
Communication System: WLAN(5G); Frequency: 5230 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5230 MHz; 0 = 5.167 S/m; & = 49.469; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.9°C

DASY5 Configuration:
o Probe: EX3DV4 - SN7351; ConvF(4.6, 4.6, 4.6); Calibrated: 2017/12/21;
o Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.59 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.847 V/m; Power Drift = 0.11 dB
Peak SAR (extrapolated) = 3.24 W/kg
SAR(1 g) =0.726 W/kg; SAR(10 g) = 0.206 W/kg
Maximum value of SAR (measured) = 1.55 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-50.00 A
0 dB = 1.55 W/kg = 1.90 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: 2018/2/21
WLAN 802.11a 5.3G_Body_Top side_CH 52_Main_0mm
Communication System: WLAN(5G); Frequency: 5260 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5260 MHz; o = 5.206 S/m; & = 49.51; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 22.0°C

DASY5 Configuration:
o Probe: EX3DV4 - SN7351; ConvF(4.56, 4.56, 4.56); Calibrated: 2017/12/21;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.28 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.929 V/m; Power Drift = 0.16 dB
Peak SAR (extrapolated) = 2.93 W/kg
SAR(1 g) = 0.605 W/kg; SAR(10 g) = 0.171 W/kg
Maximum value of SAR (measured) = 1.22 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-50.00

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: 2018/2/21
WLAN 802.11n(40M) 5.3G_Body_Top side_CH 54 _Main_0mm
Communication System: WLAN(5G); Frequency: 5270 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5270 MHz; 0 = 5.238 S/m; & = 49.33; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 22.0°C

DASY5 Configuration:
o Probe: EX3DV4 - SN7351; ConvF(4.56, 4.56, 4.56); Calibrated: 2017/12/21;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.41 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.974 V/m; Power Drift = 0.12 dB
Peak SAR (extrapolated) = 2.70 W/kg
SAR(1 g) = 0.632 W/kg; SAR(10 g) = 0.180 W/kg
Maximum value of SAR (measured) = 1.31 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-50.00

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.

PRIV U] » P R SRR AR IR PR IO « BB R AT DRI EE TR i -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 000 @MOIOMO0 ODM 00000O00COMDOOMO and, for electronic format
documents, subject to Terms and Conditions for Electronic Documents at 000 @DO0MO0 ODM 00000000 O0ODM O 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.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 "% % #74* & £ Bl % 7 1 §& 134 55
s BRBRPERGF P | 1(886R2) 2299 B279 f (886 ) 2298 0488 www.tw.sgs.com
Member of SGS Group



Report No. : E5/2018/10052
Page: 44 of 101

Date: 2018/2/22
WLAN 802.11n(40M) 5.6G_Body_Top side_CH 110_Main_0mm
Communication System: WLAN(5G); Frequency: 5550 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5550 MHz; 0 = 5.684 S/m; & = 48.589; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.5°C; Liquid temperature: 22.5°C

DASY5 Configuration:
o Probe: EX3DV4 - SN7351; ConvF(4.09, 4.09, 4.09); Calibrated: 2017/12/21;
o Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn547; Calibrated: 2017/3/22
Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.95 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 3.653 V/m; Power Drift = 0.07 dB
Peak SAR (extrapolated) = 3.78 W/kg
SAR(1 g) = 0.862 W/kg; SAR(10 g) = 0.260 W/kg
Maximum value of SAR (measured) = 1.88 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-50.00 A
0 dB = 1.88 W/kg = 2.74 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: 2018/2/23
WLAN 802.11n(40M) 5.8G_Body_Top side_CH 151_Main_0mm
Communication System: WLAN(5G); Frequency: 5755 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5755 MHz; 0 = 5.952 S/m; & = 48.03; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.4°C; Liquid temperature: 22.3°C

DASY5 Configuration:
o Probe: EX3DV4 - SN7351; ConvF(4.21, 4.21, 4.21); Calibrated: 2017/12/21;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.46 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 3.372 V/m; Power Drift = 0.13 dB
Peak SAR (extrapolated) = 4.42 W/kg
SAR(1 g) =0.709 W/kg; SAR(10 g) = 0.209 W/kg
Maximum value of SAR (measured) = 1.39 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-50.00

A e

0 dB = 1.39 W/kg = 1.44 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: 2018/2/14
WLAN 802.11b_Body _Top side_ CH 11_Aux_Omm
Communication System: WLAN(2.45G); Frequency: 2462 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; 0 = 2.02 S/m; & = 52.702; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.0°C; Liquid temperature: 21.8°C

DASY5 Configuration:
o Probe: EX3DV4 - SN7351; ConvF(7.82, 7.82, 7.82); Calibrated: 2017/12/21;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x121x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.360 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 5.653 V/m; Power Drift = -0.15 dB
Peak SAR (extrapolated) = 0.478 W/kg
SAR(1 g) = 0.235 W/kg; SAR(10 g) = 0.116 W/kg
Maximum value of SAR (measured) = 0.352 W/kg
dB

-2.62
-h.24

-7.8b

-10.45

-13.10

0 dB = 0.352 W/kg = -4.53 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: 2018/2/14
Bluetooth(GFSK) Body Top side_ CH 0_Aux_Omm
Communication System: Bluetooth; Frequency: 2402 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2402 MHz; o = 1.939 S/m; & = 52.929; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.0°C; Liquid temperature: 21.8°C

DASY5 Configuration:
o Probe: EX3DV4 - SN7351; ConvF(7.82, 7.82, 7.82); Calibrated: 2017/12/21;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (121x151x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.0106 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 1.977 V/m; Power Drift = -0.11 dB
Peak SAR (extrapolated) = 0.0170 W/kg
SAR(1 g) =0.013 W/kg; SAR(10 g) = 0.011 W/kg
Maximum value of SAR (measured) = 0.0166 W/kg
dB

077
-1.54

-2.32

-3.09

-3.86 |
0dB =0.0166 W/kg = -17.79 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: 2018/2/20
WLAN 802.11a 5.2G_Body_Top side_CH 40_Aux_Omm
Communication System: WLAN(5G); Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; 0 = 5.115 S/m; & = 49.698; p = 1000 kg/m?
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.9°C

DASY5 Configuration:
o Probe: EX3DV4 - SN7351; ConvF(4.6, 4.6, 4.6); Calibrated: 2017/12/21;
o Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.740 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 3.990 V/m; Power Drift = 0.06 dB
Peak SAR (extrapolated) = 1.73 W/kg
SAR(1 g) = 0.406 W/kg; SAR(10 g) = 0.130 W/kg
Maximum value of SAR (measured) = 0.811 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-50.00

0dB =0.811 W/kg = -0.91 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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WLAN 802.11n(40M) 5.2G_Body_Top side_CH 46_Aux_0Omm
Communication System: WLAN(5G); Frequency: 5230 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5230 MHz; 0 = 5.167 S/m; & = 49.469; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.9°C

DASY5 Configuration:
o Probe: EX3DV4 - SN7351; ConvF(4.6, 4.6, 4.6); Calibrated: 2017/12/21;
o Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn547; Calibrated: 2017/3/22
Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.655 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 4.361 V/m; Power Drift = 0.13 dB
Peak SAR (extrapolated) = 1.82 W/kg
SAR(1 g) = 0.422 W/kg; SAR(10 g) = 0.134 W/kg
Maximum value of SAR (measured) = 0.842 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-50.00

0 dB =0.842 W/kg = -0.75 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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WLAN 802.11a 5.3G_Body_Top side_CH 52_Aux_0mm
Communication System: WLAN(5G); Frequency: 5260 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5260 MHz; o = 5.206 S/m; & = 49.51; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 22.0°C

DASY5 Configuration:
o Probe: EX3DV4 - SN7351; ConvF(4.56, 4.56, 4.56); Calibrated: 2017/12/21;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.645 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 4.181 V/m; Power Drift = 0.11 dB
Peak SAR (extrapolated) = 1.58 W/kg
SAR(1 g) = 0.387 W/kg; SAR(10 g) = 0.122 W/kg
Maximum value of SAR (measured) = 0.758 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-50.00

0dB =0.758 W/kg = -1.20 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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WLAN 802.11n(40M) 5.3G_Body_Top side_CH 54_Aux_0Omm
Communication System: WLAN(5G); Frequency: 5270 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5270 MHz; 0 = 5.238 S/m; & = 49.33; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 22.0°C

DASY5 Configuration:
o Probe: EX3DV4 - SN7351; ConvF(4.56, 4.56, 4.56); Calibrated: 2017/12/21;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn547; Calibrated: 2017/3/22
Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.771 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 4.369 V/m; Power Drift = 0.18 dB
Peak SAR (extrapolated) = 1.68 W/kg
SAR(1 g) = 0.412 W/kg; SAR(10 g) = 0.130 W/kg
Maximum value of SAR (measured) = 0.830 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-50.00

0 dB =0.830 W/kg = -0.81 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: 2018/2/22
WLAN 802.11n(40M) 5.6G_Body_Top side_CH 110_Aux_O0mm
Communication System: WLAN(5G); Frequency: 5550 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5550 MHz; 0 = 5.684 S/m; & = 48.589; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.5°C; Liquid temperature: 22.5°C

DASY5 Configuration:
o Probe: EX3DV4 - SN7351; ConvF(4.09, 4.09, 4.09); Calibrated: 2017/12/21;
o Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn547; Calibrated: 2017/3/22
Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.918 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 3.463 V/m; Power Drift = 0.14 dB
Peak SAR (extrapolated) = 2.02 W/kg
SAR(1 g) = 0.469 W/kg; SAR(10 g) = 0.154 W/kg
Maximum value of SAR (measured) = 0.988 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-50.00

0 dB = 0.988 W/kg = -0.05 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: 2018/2/23
WLAN 802.11n(40M) 5.8G_Body_Top side_CH 159 Aux_Omm
Communication System: WLAN(5G); Frequency: 5795 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5795 MHz; o = 6.025 S/m; & = 47.721; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.4°C; Liquid temperature: 22.3°C

DASY5 Configuration:
o Probe: EX3DV4 - SN7351; ConvF(4.21, 4.21, 4.21); Calibrated: 2017/12/21;
o Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn547; Calibrated: 2017/3/22
Phantom: Body
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x151x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.01 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 3.887 V/m; Power Drift = 0.12 dB
Peak SAR (extrapolated) = 2.91 W/kg
SAR(1 g) = 0.587 W/kg; SAR(10 g) = 0.176 W/kg
Maximum value of SAR (measured) = 1.27 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-50.00

0dB =1.27 W/kg = 1.02 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: 2018/2/14
Dipole 2450 MHz_SN:727
Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.999 S/m; & = 52.728; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.0°C; Liquid temperature: 21.8°C

DASY5 Configuration:

o Probe: EX3DV4 - SN7351; ConvF(7.82, 7.82, 7.82); Calibrated: 2017/12/21;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn547; Calibrated: 2017/3/22

« Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (61x91x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 20.6 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 100.9 V/m; Power Dirift = -0.02 dB
Peak SAR (extrapolated) = 26.6 W/kg
SAR(1 g) =12.9 W/kg; SAR(10 g) = 5.94 W/kg
Maximum value of SAR (measured) = 19.6 W/kg
dB

-4.43
-8.86

-13.30

-17.73

-22.16

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: 2018/2/20
Dipole 5200 MHz_SN:1040
Communication System: CW; Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; 0 = 5.115 S/m; & = 49.698; p = 1000 kg/m?
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.9°C

DASY5 Configuration:

o Probe: EX3DV4 - SN7351; ConvF(4.6, 4.6, 4.6); Calibrated: 2017/12/21;

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

« Electronics: DAE4 Sn547; Calibrated: 2017/3/22

« Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 15.6 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 56.01 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 28.7 W/kg
SAR(1 g) =7.24 W/kg; SAR(10 g) = 2.05 W/kg
Maximum value of SAR (measured) = 15.1 W/kg
dB

-b.48
-12.96

-19.43

-25.91

-32.39

0dB = 15.1 W/kg = 11.80 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: 2018/2/21
Dipole 5300 MHz_SN:1040
Communication System: CW; Frequency: 5300 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5300 MHz; 0 = 5.257 S/m; & = 49.251; p = 1000 kg/m?
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 22.0°C

DASY5 Configuration:

o Probe: EX3DV4 - SN7351; ConvF(4.56, 4.56, 4.56); Calibrated: 2017/12/21;

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

« Electronics: DAE4 Sn547; Calibrated: 2017/3/22

« Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 16.1 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 55.60 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 31.0 W/kg
SAR(1 g) =7.75 W/kg; SAR(10 g) = 2.18 W/kg
Maximum value of SAR (measured) = 16.0 W/kg
dB

-f. 3
-14.61

-21.92

-29.22

-36.53

0 dB = 16.0 W/kg = 12.03 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: 2018/2/22
Dipole 5600 MHz_SN:1040
Communication System: CW; Frequency: 5600 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; 0 = 5.712 S/m; & = 48.51; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.5°C; Liquid temperature: 22.5°C

DASY5 Configuration:

o Probe: EX3DV4 - SN7351; ConvF(4.09, 4.09, 4.09); Calibrated: 2017/12/21;

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

« Electronics: DAE4 Sn547; Calibrated: 2017/3/22

« Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 18.0 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 57.62 V/m; Power Drift = -0.05 dB
Peak SAR (extrapolated) = 34.3 W/kg
SAR(1 g) =7.96 W/kg; SAR(10 g) = 2.26 W/kg
Maximum value of SAR (measured) = 16.8 W/kg
dB

-7.93
-15.87

-23.80

-31.74

-39.67

0 dB = 16.8 W/kg = 12.26 dBW/kg
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Date: 2018/2/23
Dipole 5800 MHz_SN:1040
Communication System: CW; Frequency: 5800 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5800 MHz; 0 = 6.036 S/m; & = 47.836; p = 1000 kg/m?
Phantom section: Flat Section
Ambient temperature: 22.4°C; Liquid temperature: 22.3°C

DASY5 Configuration:

o Probe: EX3DV4 - SN7351; ConvF(4.21, 4.21, 4.21); Calibrated: 2017/12/21;

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

« Electronics: DAE4 Sn547; Calibrated: 2017/3/22

« Phantom: Body

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 16.0 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 54.06 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 33.1 W/kg
SAR(1 g) = 7.43 W/kg; SAR(10 g) = 2.1 W/kg
Maximum value of SAR (measured) = 16.3 W/kg
dB

-8.09
1617

-24.26

-32.34

-40.43

0 dB = 16.3 W/kg = 12.12 dBW/kg
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7. DAE & Probe Calibration Certificate
Calibration Laboratory of 5 Somwsizerisches Kalraiions!
Scnmid & Partner Eerviee sifian délsbannngs
Enginaenng AG P di taratura
Zmsghaussireisa &3, 004 Funch, Switssnand 5 Swins Calibration Service
Actsndblod by tha B Asciotblnken Serco [SAS) acoreditniion Mot SCS 0108
The Saiae Accrscitmion Service & one of the signateries o the EA
Multiaters Agresmment for e recogniion of calbragon ceriificales
Clisni SGS - TW (Auden) Comilicats Ne: DAE4-547_Marl7
|
| Cotrbct DAES - S0 000 D04 BM - BM: 547
[
| Coltumiion mocediais) O CAL-DE w29
| Calibration procedura or the daia acquisition slectronics (DAE)
| ol dais March 22, 2047
Thes cakbration certhicale documents tha tooabdty %o nrions mandssds, which neales e oyeical unie of mensuements (51 |
Tho measuremionis and the unooriainfios with norlidenms pmbabilty are ghen on #Fo lolowing pagos and ane pait of ina coriificain
Al D e P Daon coiicied i e chinal ahasion Boiity, avironmand Ismpersins (37 o 370 ani fumidy « 7%
Calbmion Equipmant isad (WMATE ortical for oolirasion] |
|
Pricvary Standans |iDw Cal Tate | Canibeans Mo Eohachaac Calnim) o |
Hornlh bey SflFminlen Typ 2000 SN: EI02ETE DB 1 & (M 1906E] =L |
| Smeondary Standards _|mhaA ek [t (b Scheduled Chack l
| Auria DAE Calisration Linit | BE (S 053 AK 1001 G5-lan-17 fin houss cha) In fhiume chasc Jun 15 |
Cakbraior Bom VE 1 | SE LINES 00 A8 1012 CE-Jare17 (i Nouss chece) I Moese chasc dan-18
Hlame Funciion SonAl e
Cabnaa by iz Hsinlstd Temswiiciin — ‘:__ e et
Apimre by Finn Bl b DOapiey Technios Manags n lf
Bl
Bl March 22 2H7
Thiz caliorafion corficais Bal ol b il ameza il i 1ull wi ihoud wiithon appeceai ol Tha laboratorny. ==
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Callbration Laboralary of
Sehmid & Parnst
Engineenng AG

Feighaussirmsss O, 008 furch, Switze riaed

A, s Sehwaizeriscer Kalomeviiensi
‘) c Srryioe suatan dasiannagu
5

Sy s | e o] (neasine
fiming Catbmiion Service

AL L (o S e i Sl (SRS Acereditntion Mo.| SIS 01068
The Swirr Accreditation Service = oss of The wigneisrios fo tho BA
Mullliatersd Agressnest for e recogniten of oalsmiicn cerlifarios

Glossary
DAE data aculsithon slacts sk
Canmector angle  information usad in DASY aystam 10 align probe sensor ¥ 1o he robal

coonlinate system

Methods Applied and Interprefation of Parameters
#  DC Voltage Measirament: Calibration Faclor assessed for use in DASY systam by
comparison with 3 callbrated nstrument racealile 1o national standards. The figurs given
cormesponds to the full scale range of tha voltrmetar in the espactive ranga.

= Conrectar angle: Theangle of the connaciar is assessed measunng the angle
mechanically by & ool inserted. Lncersinty is not required.

& The lallowing parametars gs gacumenisd in e Appandlx contan technkeal infarmatlan az a
reegull Trom the performance lest and reguire no wnceralrity

= OC Voltage Measuremenf Lineanty: Venficetion of the Unearity at +10% apd -105%: of
the nomingl calibrafion voltage. Influence of oisat voltage is included i this
measuremeant.

»  Comirmon mods Sansiivitl ifiuence of a positae of negative common mads voltages on
the dilarential imeasurermant.

= Channe! zepamtian; Influence of a voltage on the neighbor chammeals not subpect 1o an
mput vattage

& AD Copverler Vaiues wilh inputs shomed, Yalues an the internal A0 convenar
carfesponding 10 zero inpul veltage

o Imout Offeel Measunement, Outpul veltage and stals=lical resulls gwer.a lEmgs numbar &
e yoltage measuremeni=.

» Jput Offset Current Typlcal value for infarmation; Maximum channel input offset
currant, not consdaning the Input resistance

* Inpur fesistance: Typical value for intormation: DAE input resistznce al the cannectar,
during miemal aito-zeraing and during measuremeant.

= Loy Ballery Algrm Vollage: Typical value for information. Below this voliage, a batiery
alarm slgnal = ganeralad,

=  Power consumphion: Typcal value for information, Supply curmants i varous oparating
miodas

Cerllficats Mo DAESS4T Mas1f Page Lol £
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DC Voltage Messurement
A0 - Converter Ragohilion nomina|
High Remnge: ILGE = @y Wil ange = <100, =300 mi
Lo Rarga; LGB = BInV. Wil range = ... +30Y
DASY massdramen Oaremelas AL Zer Tine, 3 sec, Magsuring lime. 3 saec
Calibration Facinrs X ¥ | z
- ————
High Rang= ADEAE 0 00P% (k=R) | 200093+ 0.05% (k=2] | 402730 + 0.02% (k=7
| Low REEE FH6048 & | B0% (k=) | 090456 = 1,507 (k=2 ] 3.56243 = 1.50% [K=2]

Connector Angle

! Connector Angle o De usad in DASY systen Ha*t1 :

Cvilhizale Heo [WMELSAT Marl T Pagadol B
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Appendix (Additional assessments oulside the scope of SC50108)
1. DC Vollage Linearity

High Rengs  Reading (V) | Dilterence (V) Erecr (%)
Charimsl X n |I'p|.'l! 200031323 I nsa o.00
Chanmel X +Inpit 20005,84 04 o
Chomnel X ~Input 2P0 ST am e
Channel ¥+ Input 20002880 1.0 o
Channal ¥+ Input 2000030 ETE) 042
Channel ¥ - input 2008, 74 ATz ; o
Channal = Input | 200030.21 -0.96 | £,
Channel X = Input il :.;:ID’JS 13 -2y 0,0 |
Chamnel 2 - Input 205 1e | 0.8 21,00 1
Low Range Reading (4¥) | Difference (V) | Ewer (%)
Chanpal X = Inpat 200002 003 200
Chanmel %+ Input 200 18 .96 0.18
Chonndl X —pul 200,48 o0 .00
Chanmel ¥ -+ Ingait 000,10 e 0.00
Channel ¥ + Inpant 189943 «00. 441 4130
Channel ¥ —Inpad 200.77 378 ~ oas
Chammad £ + Inpist 000,19 o8 a0
Chanedl Z gt 188,02 1,00 150
Channel 2 - Input 201 46 o 0GB
2. Common mode sensitivity
_D\HEY IrEHBUrEmHI___I.}_;-.Ii'_l:'I'I:'I_:I'L\_:'II'S Aailo Zeso Thne! 3 i) Measuking time: 3 sec
I. Comman made High Range Low Range
J Input Vadtage (mV) Average Heading {p¥)] Average Reading (pV)
INlnnnnl X 200 <208 5,00
il 580 E]
Chanml ¥ | T aon _ Y T
e | B3r o4
Channel Z 0 | =o¢ i 4.3
- 200 TET £z

4. Channel separation
DASY measurameant parameles: Ao dans Time. 3 sec Mersarng tima; 3 ses

gt Voitage (mi) l Channel X [aV) | Channal ¥ {u¥) Channal Z (gV)
Channal 1 a0 | 268 20
Channe| ¥ 200 10.58 : F60
Chsnnal Z 206 488 7.85
Gerfilipnta Mo DAEL-E4T _Mart} Page 4 of £
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4. AD-Converter Values with inputs shorted
DASY meesdrermel paramalers Aulo 2ovo Time: 5 seg; Mamauring fim 3 aec

[ High Rangs (LEE) Low Aange |L5H) |
Chignngl X 1E564 : 15362

P— 18478 e
i{:‘hanrmlz 1Oy | BaER 2 I

&, Input Offsel Measurement

DASY mpasunerman] pammulars: Aulo Zem Time: 3 soo; Measuning fme: 3 R0

Imgnal TE0AEL -
Average [uV) min, Oftsal (W} | max. Oftset (uv) Sig. ?:,::a"m
Chanmel ¥ 0,54 -t 14 - 028 0.3t
Channal ¥ 1.3 -243 021 a.ag
Chpains| T -1.68 -2.31 | B2 .98
. Iinpui Dffeet Currant
Moeninal Inpul cecuy oMae curent an all chanmals: <2518
7. Inpul Resistance [1ypcal valies lof infomeiion] e —
Zaraing (kOkm) Meazwring (MOhm)
Channel X 200 200
Channzl ¥ 2UH) 200
Channal £ 00 204
8. Low Baettery Alarm Vﬂ“ﬂgﬂ [Tymical walu=s for infarmeslion)
Typizad raluss Alarm Level (VDC)
Supply i+ Vo) +7.8
Supply (- Vec) 7i6
8. Power Consumptian (Typical valusa for msoemation) »
Typical valeee Swilehod off [mA) |_ Stand by (mA] Tromamitting {mA)
Supply (+ Yoe) +0.01 | =B w14
Suppiy |- Yoo -0 -B 4

Cremifonsa ko DAES-54T Mar] Pane 58 =
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Calibration Laboratory of o g
Sl g Schwelarscher Kalibrierdisnst
SBP‘II‘I‘IH & F_'aI'I.HE'.‘I' % G Service suisss d'étalannage
El'lngEﬂl'IQ AG b Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerand ?‘.q”ﬁ‘ & 5 Swikss Calibration Service
ik
ACCrEOsEd ty (e Swiss Actrediation Sarvice (SAS) Accreditation Mo SC5 0108
The Bwiss Accreditation Sarwce is one of the signatories 1o the EA
Muliilaeral Agraement for the recognition of callibration certificates
cient  Auden Certificain No: EX3-T351_Daci7
|[CALIBRATION CERTIFICATE |
bt EX3DV4 - SN:T351
Calibraton piooseduies) QA CAL-01.v8, QA CAL-14 vd, QA CAL-23.v5, QA CAL-25vE

Calibralion procedurs for dosimetric E-field probes

Calibrahon dste December 21, 2007

This coiiration corifiicate documents ihe irnceabiiiy i raranal standards which resles (he physicsl inits of magsungrmants (S|}
The measudsements and the uncansimiss with comfdence prbabilty are gven o the folicmno peges and ae mn of e dertdicate

| All calibrations have besn conducied in tha dosed iatarstony Rcilly: ssvronment tempasiture (22 + 300 a0a humidey < 0%

| Calibrabon Equipment used (MATE critcal for cabradion)

Frmary Standards D Cal Date (Canfoste Mo Sclteduied Caibralon ——
| Power mater NAF SNAMTTR | Dd-Apr-17 (N, 217-02521/02522) Agri8 F
Powsar sensor NAF-291 | SN 103744 Dd-Ape-17 (Mo, 217-02521) PAor-18
Fowal sengor MRF-Z91 r_Sl'i h [ xpr ] Dd-fpe- 1T (N, 217-02635) Apr-18
Ralerence 20 dB Allenuaser | SH: SE277 (208 07 Ape17 (Mo, 217.02578) fpr-18
Ralerencs Probe ES30VE | SN a3 - | 30-Dec 18 [No. ES3-3013 Decid) Dec-17
OAE4 : SN BS54 | 24-001-17 (No. DAE4-654_Jul17] Juk18
Secondary Stendards [ Check Date (in Nouse) Schadulod Chuck —
Power meter E44198 SN GB412003874 Di-Ape-16 (i house chack Jur-16) In housa chinck Jun-18
| | Powes sensar EA4124 SM: MY 41488087 DE-Ape-16 [in house check Jun-16) In house check- Jun-13
[ Power sensar Esa12n SN (00110210 | OA-Apr.16 (i1 housa shack Jur- 16} In hovse check Jun-18
| | _RF genirator HF 8848C Sh.US3BA2U01FO0 04 faag- 5% [in house check Jun-16) In house chack Jur-13
| Métwark Anshzor HP 8753E SN L537390585 18 Och01 {in housa chack Gci-17) In himse chach. Co-16
Mame Funcran Sigrealire

(Y

Calibraled by Jilpn Kastrab Labaraiony Tacnhnizmn r»
—

| i
Appeed 5y Haia Fokovic Taennical Manager /A"%

|gumd Desambies 21, 2097

T'hes Callbeation cenilicaie shall nol Be reproduced ekcept In full wahaut wsitien sppreval of the laborsiony

Ceriificate Mo EX3-7351_Dec!7 Page {af 11
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3 Schwalzorisaher Kaiibrierdiens]

SCHI'I"II_d .4 Ff’arlﬂer g Earvica shiless o stslonnags
Enginesring AG Sarvieio Sviczero o taralura

Zeughaussirasse 43, 5004 Turich, Swimerand 5 Swisa Calibrallon Sariea

Accreaned by Ihe Swiss Acmenitapen Senay (HAS) Acereditalion Ne : SCS 0108

Tha Swiss Accreditation Service is ane of the Sigratanies In the BA

Muititateral Agresment for the recognition of callsration carifcams

Glossary:

T5L Ussue simulating guid

NORMxy.z sensiiivity in free spacs

ConvF sensifivity in TSL /| NORMx, v,z

ber diode compraszion paint

CF crest factor (Vduly. oysie) of the RF 2ignal

AB.C.D madulation dependent lingarization peramelers

Polarization i i fatalion around probe axs

Palarzation & 8 rotatlan around an axis that is in the plane narmal to probe sxis (3t meagurement camer),

e, #=0ie nomal ta probe axis

Cannector Angle Information used in DASY system to align probs sensor X fo the robot coordinate systam

Calibration is Performed According to the Following Standards;

a) |EEE 5td 1528-2013, IEEE Recommended Praclice for Datermining the Peak Spalial-Averaged Specific
Absorption Rate (SAR) In the Human Head from Wiraless Gemmunications Devices: Measurement
Technigues®, June 2013

b) IEC 82209-1, ", "Measuremant procedure for (he assessment of Specific Absorption Rala (SAR] from hand-
hield and body-mountsd devices used nexl to the sar (frequency range of 300 MHZ lo B GHZY', duly 2016

o) IEC 62208-2, "Procedure Lo determine the Specific Absorplion Rate {SAR) for wirgless communioation devioes
useed |n close proximity 1o the human body (frequency range of 30 MHz 1o & SHz|*, March 2010

d) KDB BE5664, "SAR Measurement Reguiraments for 100 MHz to § GHz'

Methods Applied and Interpretation of Parameters:
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NORM:,y,2: Assessad for E-field polarization & = 0 (f <900 MHz in TEM-cell; t = 1800 MHz: R22 waveouide)
NORMa .2 are anly intzrmediate values, Le. the uncertalnties of NORMz .z does not affect tha E-fiald
uncertainty inside TSL (see below Conwf).
NORM(fx.y.2 = NORMx, .7 * frequency_msponse (see Fraquency Response Chart). This linearization [
implementad In DASY4 software versions later than 4.2, The uncerainty of the frequency response s Included
n Ine stated unceriainty of CanvF,
DCPxy,2 DCF are numencal linearizaton paramalars assessed based on 1he data of powsr sweep with CW
signal (no uncertainty required). QCP does not depend on frequency nor media,
FAR: PAR |s the Peak lo Average Ratio that is not callbrated but determined based on the signal
characterlstics
Ar.y.z Bz Cxy2 Oxyz VR A B, G, D are numencal inearlzaian parameters assessed based on
the dala of power sweep for specific modulation signal. The parameters do rot depend on frequency nar
media. VR |s the makimum calibration range expressed (1 RMS vallage across the diode,
ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-eld (or Tempartaiure Transier
Standard for f = 80D MHz) and inside waveguide using analytcal flakd distibulions based on power
measurements for f = B00 MHz, The sams sstups are ussd for sssessment of the parameters applled for
houndary compensation (alpha, dapth) of which typical uncertainty vaiues are glvan. These parameters ara
used in DASY4 softwars to improve probe accuracy close fo the boundary. The sensitivity In TSL correspands
o NORMy v,z * ConF wheraby ihe uncertainty coresponds (o thal given for ConvF. A frequency depandent
Eﬂt:*ﬂVFls usad in DASY version 4.4 and teghar which sllows extending the valldidy from = 50 MHz 1o 2 100

2.
Sphencal isotroiy (30 devielion from isoiropy): in a figld of low gradients realized using a flal phantom
exposed by & patch antenna.
sensor Offser The sensor offzet corespoands to the affiest of virtual measurement canter from the probe Lp
(on probe axig), Mo tolarance raquirerd,
Coannecior Angle: The angle is assessed Using the inlarmation gained by determining the NORM: (na
uncaErtaingy requined)
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Probe EX3DV4

SN:7351

Manufactured:  October 13, 2014
Calibrated: December 21, 2017

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASYZ2 systemn!)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7351

Basic Calibration Parameters

Sensor X ] Sensor ¥ Sensor Z Unc (k=2} |
Morm (uVi(Vim)*)® 0.47 | 0.44 0.45 +10.1% |
DCP (mV)” 97.9 104.3 97.1 |
Modulation Calibration Parameters
Uio Communication System Nama T & B | c D VR | Unc
| ) | @8 | dBvav dB mv {k=2)
|0 =0 X 0.0 0.0 1.0 0.00 136.5 #38%
Y| oo 0.0 1.0 1364 |
Fi 0.0 0.0 1.0 1473

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
ml.llllpllleld by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

: Tha unceriainties of Norm X.¥.Z do not affect the E*feld uncertainty inside TSL (sae Pages 5 sad 6).
“ Numerical linearizalion parameter; uncaranty not reguired.

* Uncertamty is defermined using the max. daviation from linaar response applying rectangular distrbution and i expressed for the squame of the

figkd value
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7351

Calibration Parameter Determined in Head Tissue Simulating Media

& '\ Relative Conductivity Depth Unc
f{MHz)" | Permittivity” (Sim) " ConvF X | ConvFY | ConvFZ | Alpha® | {mm) (k=2)
750 | 419 0.89 1092 | 1082 | 1092 | 055 | 080 | 120%
835 415 080 1060 | 1060 | 1080 | 055 | 080 | +120%
900 418 097 | 1031 | 1031 | 1031 | 040 | 085 | +120%
| 1750 401 1.37 878 | 878 878 | 028 | oso | s120%
1900 40.0 140 850 | 850 850 | 020 | 080 | £120%
2000 40.0 1.40 841 | 841 841 | 030 | 0B | +120%
2300 395 1.67 803 | 803 | 803 | 031 | 084 | +120% |
2450 g2 | 180 174 | 174 774 | 034 | 085 | £12.0% |
| 2600 39.0 1.98 7.51 | 7.51 751 | 036 | 081 | £120%
5200 360 4,66 549 | 549 | 540 | 035 | 180 | s131%
5300 359 478 515 | 515 | 515 | 040 | 180 | s131% |
5500 356 4,98 504 | 504 | 504 | 040 | 180 | 2131% |
5600 355 5.07 4.81 4.81 481 | 040 | 180 | £131% |
5800 35.3 5.27 490 | 480 | 480 | 0a0 | 180 | £131% |

E Frequency validity abowe 300 MHz of + 100 MHz oniy appliss for DASY wi.4 and highes (ses Page 2), else ¢ is restricted to + 50 MHz. The
uncertainty is the RSS of the ComvF uncerainty i calibration frequency and the uncerainty for 1he indicated frequency band. Frequency validity
Bbelow 300 MHz is £ 10, 25, 40. 50 and 0 MHz for ConvF assessments i 30, 84, 128, 150 and 220 MMz respectively. Above 5 GHz fraquency
waldity can be extendad 1o & 110 MHz.
" At frequencies belvw 3 GHz, the validity of teswue paremeters (e and =) can be relaxed 1o = 1056 i liquid compensation fsrmula is applied to
mezasured AR values, Al frequencies above 3 GHz, the validity of lissue parameters (s and «) is restricied 1o = 5%. The uncerisinty is the RSS of
the CorvF uncerainty for indicated targed tissue parameters

Alpha/Depth are detarmined during calibeation, SPEAG wamants that the remaining deviaban due to the boundary eflect after compensation is
abways less than £ 1% for frequancies below 3 GHz and below = 2% for frequencies betwesn 3-8 GHz at any distanca largar than haf the probe tig
dkameter from the boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7351

Calibration Parameter Determined in Body Tissue Simulating Media

. Relative Conductivity [ [ Depth Unc |
| f (MHz) Permittivity " (5im)* ConvFX | ConvF Y | ConwFZ Alpha® | (mm) | {k=2)
750 §5.5 0.96 10.81 10.81 10.81 0.40 _!_:].91_ +12.0 %
B35 55.2 097 03 | 1038 | 1039 | o4 | o0s7 | s120% |
|
a0 55.0 1.06 1018 | 1048 | 10.18 | 048 | 085 | #120% |
1750 534 149 | &58 .58 8.58 037 | o085 | +120% |
| 1900 533 1.52 8.22 8.22 B.22 043 | 080 | +120%
2000 53.3 1.52 8.40 8B40 | 8.40 0.31 099 | +120% |
2300 524 1.81 7.98 7.08 7.98 040 | 087 | £120%
2450 527 1.5 7.8 782 7.82 037 | 088 | +120%
2600 52.5 2.16 7.56 | 7.56 7.56 032 | 0983 | +120%
5200 48.0 5.30 4.60 4,60 4,60 040 180 | s131%m
5300 48.9 542 456 | 456 4,56 040 | 190 | +131% |
5500 |  aBg 565 4.09 4.09 4,08 045 | 180 | +131%
5600 485 5.77 3,98 3.08 3.8 045 | 190 | £131% !
5800 48.2 6.00 4.21 421 | 421 045 | 180 | 131% |

Frequency validity above 300 MHz of + 100 MHz anly applies for DASY wd 4 and higher (see Page 2), else il is resiricted 1o = 50 MHz. The
uncerenty (s the RES of the ConvF unceramty at calibration frequency and the uncerainty for ibe indicated frequency band, Fragquency validity
below 300 MHz s + 10, 25, 40, 50 and 70 MHz for ConvF assessments 1 30, 64, 128, 150 and 220 MHz resgectively, Above 5 GHz freguency
\‘.mliﬂ-!ycan ba axtendad to £ 110 MHz.

At frequencies Delow 3 GHE. the validity of tissue parameters (¢ and a) can be relaxed to + 10% if liquid compensatien formula is applied o
measured SAR values. Al fréguencies abowe 3 GHz. tha valicity of fissue parameters {e and =) i restricted io + 5%, The uncertainty s the RSS of
that ComyF uncartainty for indicated terget tesue parameters
“ alpha'Depth are detenmined during calibration. SPEAC warrards that the remaming deviation due 1o the boundary effect alier compensaton s
alweys less than + 1% for frequencies below 3 GHz and below £ 2% for fraguencies between 3-6 GHz # ary distance rger than half the probe tip
diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Wavegquide: R22)

Frequency response (normalized)

DB
05— I . L i ale ] e | —
0 500 1000 1500 2000 2500 3000
T [MHz]
= =
Uncartainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22

w

= .
<
it

St
>

Tot Tol

1200 MHZ

Uncertainty of Axial Isotropy Assessment: = 0.5% (k=2)
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Dynamic Range f(SAR}c.q)
(TEM cell , fevar= 1900 MHz)

-
2
o
B
=]
w
5
=1
=
1o 10 1 0 00 1 10
3 SAR [mWicm3)
. =]
not compansarsd compensated
2
1 i
5 0
5 ks
-1
2 : =) T
'l_‘}) ‘102 [l 10[‘ 1|Jl 102 |ﬂl
SAR [mWicm3]
- |
At BoMpEnsated compensates
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f= 835 MHz WGLS RS [H_com) 1= 1800 MHz WGLS R22 (H_comf)

e

» L]
wravymesl -

™
arames

Deviation from Isotropy in Liquid
Error (¢, 3), f= 900 MHz

AL

Deviation

-0 -08 -08 -0.4 -2 OO0 02 04 OB 0B 10
Uncertainty of Spherical lsotropy Assessment: * 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7351

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) - BE.8
| Mechanical Surface Detection Mode  enabled |
Optical Surface Detection Mode disabled |
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
| Tip Length 9 mm
Tip Diameter o 25 mm
Prabe Tip to Sensor X Calibration Point 1 mm
Prabe Tip to Sensor ¥ Calibration Point 1 mm i
Prabe Tip to Sensor Z Calibration Point 1 mm :
Recommended Measurement Distance from Surface 1.4 mm |

Ceriificate Mo: EX3-7351_Dect?

Page 11 of 11

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.
BRERETT > IR IR BUEIO0™ « R AR D IR T T -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 000 @MOIOMO0 ODM 00000O00COMDOOMO and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at 000 @DO0MO0 ODM 00000000 O0ODM O 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.
SGS Taiwan Ltd.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 "% % #74* & £ Bl % 7 1 §& 134 55
s BRBRPERGF P | 1(886R2) 2299 B279

f (886 @) 2298 D488 www.tw.sgs.com

Member of SGS Group



Report No. : E5/2018/10052
Page: 75 of 101

8. Uncertainty Budget

Measurement Uncertainty evaluation template for DUT SAR test (3-6G)

A c D e f g h=c*f/e i=c*gl/e k
Source of Uncertainty Lﬁféﬁgﬁi@ l;:gtbrii:ltlg Div Div Value |ci(1g) ci (10g) Er:acz(:t:ﬂty S;ir;(:?arigty vi, or Veff
Measurement system

Probe calibration 6.55% N 1 1 1 1 6.55% 6.55% ©
Isotropy , Axial 3.50% R V3 1.732 1 1 2.02% 2.02% ©
Isotropy, Hemispherical 9.60% R V3 1.732 1 1 5.54% 5.54% ©
Modulation Response 2.40% R /3 1.732 1 1 1.40% 1.40% oo
Boundary Effect 1.00% R V3 1.732 1 1 0.58% 0.58% o
Linearity 4.70% R V3 1.732 1 1 2.71% 2.71% ©
Detection Limits 1.00% R V3 1.732 1 1 0.58% 0.58% ©
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% o
Response time 0.80%) R V3 1.732 1 1 0.46% 0.46% @
Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% o
!"Z;"’:s";ezc:’l’;;;ﬁ ) 1.75%| R NE 1.732 1 1 1.01% 1.01%| =
?oFisaem bient condition - 300% R J3 1.732 1 1 1.73% 173%|  «
22;’32:12”‘ conditions - 300%| R J3 1732 1 1 1.73% 173%| =
;:’cbheasgfi?:gic ions 040% R V3 1732 1 1 0.23% 0.28%|
z;’s:c't’f: g"‘]’;‘r'::gn‘;‘”ge" 290%| R V3 1.732 1 1 1.67% 1.67%|
Post-processing 1.00% R V3 1.732 1 1 0.58% 0.58% o
Max SAR Eval 1.00%) R V3 1.732 1 1 0.58% 0.58% ©
Test Sample related

Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%| M1
Device Holder Uncertainty 3.60% N 1 1 1 1 3.60% 3.60%| M1
Drift of output power 5.00%) R V3 1.732 1 1 2.89% 2.89% ®
Phantom and Setup

Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% @
Liquid permittivity (mea.) 1.49% N 1 1 0.64 0.43 0.95% 0.64% M
Liquid Conductivity (mea.) 3.48% N 1 1 0.6 0.49 2.09% 171%| M
Combinled standard RSS 11.94% 11.85%
uncertainty _

contnce mioral, K.2 2u8mn  2870%
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Measurement Uncertainty evaluation template for DUT SAR test (0.3-3G)

A c D e f g h=c*f/e i=c*g/e k
Source of Uncertainty Lﬂf:{;‘l’% Eﬁ:ﬁﬂg Div  |DivVvalue |ci(lg) |ci(10g) S;i’;‘r’;ity S;i’;‘r’f;ity vi, or Veff
Measurement system

Probe calibration 6.00%) N 1 1 1 1 6.00% 6.00% o
Isotropy , Axial 3.50% R /3 1.732 1 1 2.02% 2.02% o0
Isotropy, Hemispherical 9.60% R V3 1.732 1 1 5.54% 5.54% oo
Modulation Response 2.40% R /3 1.732] 1 1 1.40% 1.40% oo
Boundary Effect 1.00%) R /3 1.732 1 1 0.58% 0.58% B
Linearity 4.70% R /3 1.732 1 1 2.71% 2.71% oo
Detection Limits 1.00% R /3 1.732 1 1 0.58% 0.58% o0
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% B
Response time 0.80% R /3 1.732 1 1 0.46% 0.46% oo
Integration Time 2.60% R /3 1.732 1 1 1.50%) 1.50% oo
!"ZLZSS":’ZL:’IZ;;Z;) 1.75%| R /3 1732 1 1 1.01% 1.01%| oo
EOFisimbiem condition - 3.00% R /3 1732 1 1 1.73% 1.73%| oo
f*e';eac’li‘g;zm conditions - 3.00% R /3 1732 1 1 1.73% 1.73%| oo
e PO one 040%| R /3 1732 1 1 0.23% 0.28%| oo
g:::c':?:gf;‘:t‘g:ge" 290%| R /3 1.732 1 1 1.67% 1.67%| oo
Post-processing 1.00%) R /3 1.732 1 1 0.58% 0.58% B
Max SAR Eval 1.00%) R V3 1.732 1 1 0.58% 0.58% o0
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%| M1
Drift of output power 5.00%) R V3 1.732] 1 1 2.89% 2.89% o
Phantom and Setup

Phantom Uncertainty 4.00%) R V3 1.732] 1 1 2.31% 2.31% o
Liquid permittivity (mea.) 031%| N 1 1 0.64 0.43 0.20% 0.13%| M
Liquid Conductivity (mea.) 2.69% N 1 1 0.6 0.49 1.61% 1.32% M
Combined standard RSS 11.53% 11.48%
uncertainty

contience imeral, k.2 20074  2297%
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9. Phantom Description

Schmid & Pariner Engineering AG s p e a q

Zeughayssirasss 43, 8004 Zurich, Switzerland
Fhaone +4&1 44 245 8700, Fax +41 44 245 977%
infoBspeng corn, Mtlpfwww Speag.com

Certificate of Conformity / First Article Inspection

ltem Ovwal Flat Phantom ELI 5.0
Type No QD OVA D02 A
Series No 1108 and higher
Manufacturer Untersee Composites
Knebelstrasse 8, CH-8268 Mannenbach, Switzerand

Tests
Complete tests were made on the prototype unite QD OVA 001 A, pre-series units QD OVA 001 B as
well as on some geries unitz QD OVA 001 B. Some tests are made on all series units QD OVA 002 AL

Test Requirement Details Units tested
Shape Intemal dimensions, depth and | Bottom elliptical 600 x 400 Prototypes
sagging are compatible with mm, Depth 190 mm,
standards dimension compliant with [1]
for f= 375 MH=z
Material thickness | Bottom: dimengicn compliant with all
2.0mm +/- 0.2mm [2] for f = 800 MH=z
Material rel. permittivity 2 — 5, rel. permittivity 3.5 +i- 0.5 Material
parameters loss tangent =0.05, atf< & loss tangent = 0.05 samples
GHz
Material Compatibility with tissue Compatible with SPEAG Phantoms,
resistivity simulating liquids . liguids. ** Material
sample
Sagging Sagging of the flat section in within tolerance for filling Prototypes,
talerance when fillzd with height up to 155 mm samples
tissue simulating liquid.
**  Mote: Compatibility restrictions apply certain liquid components mentioned in the standard,

containing e.g. DGBE, DGMHE or Triton *-100. Cbserve technical note on material compatibility.

Standards

[1] OET Bulletin 65, Supplement C, “Evaluating Compliance with FCC Guidelines for Human Exposure
to Radiofrequency Electromagnetic Fields®, Edition 01-01

[2]1 IEEE 1528-2003, "Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques, December 2003

[3]1 IEC 62209-1 ed1.0, "Human exposure to radio frequency fields from hand-held and body-mounted
wireless communication devices - Human models, instrumentation, and procedures - Part 1:
Procedure to determing the specific absorption rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", 2005-02-18

[4] IEC 62209-2 ed1.0, “Human exposure to radio frequency fizlds from hand-held and body-mounted
wireless communication devices - Human models, instrumentation, and procedures - Part 2:
Procedure to determine the specific absorption rate (SAR) for wireless communication devices used
in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", 2010-03-30

Conformity

Based on the sample tests above, we certify that this item is in compliance with the uncertainty
reqguirements of body-worn SAR measurements and system performance checks as specified in [1 - 4]
and further standards.

Date 26.7.20M Speag

Schmy -qgn LT
Rt g
Signature / Stamp Phonaid 5779

infa ','p[:1|er.-—| n—,_. hereden SBEAGLOEM

DocMo B81-QDOVADO2ZA-A Page 1(%)
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10. System Validation from Original Equipment Supplier

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, A004 Zurich, Switzerland

mow

accradited by the Swese Accreditation Sarvice (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreament for the recognition of calibration certificates

ciemt  SGS-TW (Auden)

Schwelzerlacher Kalibrierdienst
Service suisse d'étalonnage
Sarvizio svirzero di laratura
Swiss Callbration Service

Accreditation Mo.: SCS 0108

Cerlificate Ho: D2450V2-727_Apri7

|CALIBRATION CERTIFICATE

Object D2450V2 - SN: 727

Catbralion procedure)s]

QA CAL-05.v9

Galibration dste April 21, 2017

Calibration Equipment used (METE critical for calibration)

Thés calioration cenlficate documents the traceability to natonal standards, which realize the physical units of measuremants {(51).
Tha reasuremans and ihe uncaraidios with conlidancs probabilify @ gven on he fallowing pages and am pan of e catilicals.

All celibretions heve been conducted n the closed eboratony feciity: emvironment temperature (22 = 3°C and humidity < 700,

Calibration procedure for dipole validation kits above 700 MHz

| Primary Stancargs | 0 # Cal Data (Conificate Mo.) Scheduled Calibration
| Power matar NRP | SN 104778 04-Ape-1 T (Mo, 217-025621102523) Apr18

Power sensor NRP-Z31 SM: 103244 D4-Ape-1T (Mo, 217-02521) Apr-18

Power sensor NRP-291 AN 103245 Oa-Ape-17 (Mo, 21702525} Apr-18

Reference 20 dB Atienuator SMN: 5058 120k) O7-Aga-17 (Mo, 217-02528) Apr-18

Typa-N mismatch combamslion SN 60472 { DESET OF-Apr-17 (No. 217-012520) Apr-18

Reéderence Probe EXIDVA | Sh: 7340 31-Dec-16 (Mo, EX3-7349_Dec1b) Dec-17

[ Ed | SN 801 28-Mar-17 (Mo DAE4-B01_Mari7) Mar-18

Secondary Standards I0# Check Dala (in house) Scheduled Check

Fower meter EPM-d424 SN: GBEIT4B0T04 O7-0e-15 (in house check Oo-16) In house check Ool-18

Fower sensor HP 84818 SN US3T2e27ad 07-0c1-15 (in housa chack Osi-16) I house check: Gat 18

FoWEr BERS0F HF BAE1A SN MY 1092317 O7-0et- 15 (In hease ehock COo-|5) I b ehisek: Ce-18
| AF generator RS SMT-06 SM: 100872 15-Jun-15 {in house cneck Oct- 16} In house check: Cct-18

Metwork Analyzer HP 8753E 8N: LS37390535 18-0c -0 (in hoese chack Ocl-16) N house chack: 0217
{ MEme Funciion Bl

Calibrated - Michanl Weber Laboratory Techniclen

Approved by Kt Paitiis Toechiltcal Manager

This calizration cerdificate shall nol ba reproduced axcapl i Ul withoul wattan approwval of the kaboraiory.

Issued: Apnl 21, 2017

Cedilicale No: D2450V2-727_Apr17 Page 1 of B
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Calibration Laboratory of S,

Schmid & Pariner ﬂ‘é‘:—-’ﬁ’_
Engineering AG s

Teughausstrasse 43, 8004 Turich, Switzerland BT

Accrisdied by e Swiss Accreditation Senioa (SAS)
The Swiss Accreditation Service is one of the signatorins to the EA
Multilateral Agresment lor the recognlion of calibration cerlilicates

Glossary:

TSL tissue simulating higquid

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

Calibration is Performed According to the Following Standards:

Report No. : E5/2018/10052
Page: 79 of 101

s Schweizarischer Kalibrierdianat

Service sulsse d'dtalonmago
Sarvizio svizzero di taratura

S swiss Calibration Sarvica

Aeereditation Ne.: 'SCS 0108

a) |EEE Std 1528-2013, “IEEE Recommended Praclice for Delermining the Peak Spatial-
Averaged Specific Absorption Hate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues', June 2013

b} 1EC 62208-1, "Procedure to measure the Specific Absarplion Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz 1o 3 GHz)",

February 2005

o) |EC B2209-2, "Procedure 1o determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30

MHz to & GHz)", March 2010

d) KDB B656E64, "SAR Measuremenl Requirements far 100 MHz o 6 GHz"

Additional Documentation:
a) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the freguenacy indicated,

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

parallel to the body axis.

s Feed Poinf Impedance and Return Loss: These parameters are measured with the dipale
positionad under the liquid filled phantom, The impedance stated is transfarmed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low

reflected power. No uncerainty required.

« Electrical Dejay; One-way delay between the SMA connector and the antenna feed point.

No unceriainty reguired.

= SAR measured: SAR measured al the stated antenna input power.
s  SAR normalized: SAR as measured, normalized to an input power of 1 W at the anienna

connector.

s SAR for nominal TSL parameters: The measured TSL parameters are used 1o calculale the

naminal SAR result.

The reporied uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage faclor k=2, which fer a normal distribution corresponds lo a coverage

probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantem
Distance Dipole Center - TSL 10 mm wilh Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mhodm
Measured Head TSL parametars (22,0 =0.2)°C IFT2E6% 1.87 mhaim =6 %
Head TSL temperature change during test <0.5°C —_— -—-
SAR result with Head TSL
SAR averaged over 1 cm® (1 g} of Head TSL Condition
SAR measured 250 mW inpul power 13.4 Wikg
SAR for nominal Head TSL paramsters normalized to 1W £2.2 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measurad 250 mW input power 5,18 Wikg
SAR for nominal Head TSL parameters nommalized to 1W 24.3 Wikg £ 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Body TSL parameters 22.0°C 52.7 1.85 mholm
Measured Body TSL paramalers (22.0£0.2)°C 525+ 6% 2.03 mhaim + 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.9 Wikg
SAR for nominal Body TSL parameters normalized to 1TW 50.6 W/kg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input powsr 6.01 W/ikg
SAR for nominal Body TSL parameters normalized to 1W 23.8 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impadance, transformed o fead paint 56304+21j0
Retum Loss - 24.0dB

Antenna Parameters with Body TSL

Impedance, transtormed to feed point 5112 +4.1j02
Relurn Loss -27.5dB

General Antenna Parameters and Design

| Eectrical Delay {one direction) | 1,148 ns

After lang term use with 100W radiated power, anly a slight warming of the dipole near the feedpoint can be measurac.

The dipole is made of standard semirgid coaxial cable. The center conductor of the feeding line Is directly connected to the
sacond arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according 10 the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on January 09, 2003
Canificate Mo: D2450V2-727_Apri7 Fage 4of 8

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.
PR S I+ S B SRRV BRI 7 PR 00 o BB A RTR 2 U EE L -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 000 @MOIOMO0 ODM 00000O00COMDOOMO and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at 00000000 DM O00MO000 O0ODM O 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.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/37# # 7 % % 37+ A £ Fl % 7 1 §& 134 5%
s BRBRPERGF P | 1(886R2) 2299 B279 f (886 2) 2298 0488 www.tw.sgs.com
Member of SGS Group



Report No. : E5/2018/10052
Page: 82 of 101

DASYS5 Validation Report for Head TSL

Date: 21.04.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN; 727

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 1.87 S/m; & = 37.7; p = 1000 kg/m
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349, ConvF(7.72, 7.72, 7.72); Calibrated: 31.12.2016;
«  Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn601; Calibrated: 28.03.2017
»  Phantom: Flat Phantom 5.0 (front): Type: QD 000 P50 AA; Serial: 1001
= DASYS2 52.10.0(1442); SEMCAD X 14.6.1IN7413)

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

Reference Vulue = 1098 Vim; Power Dl = -0.06 dB

Peak SAR (extrapolaed) = 27.3 W/kg

SAR(T g) = 13.4 W/kg; SAR(10 g) = 6.18 Wikg

Maximum value of SAR (measured) = 21.1 Wikg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =211 Wikg = 1324 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 21.04.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial; D2450V2 - SN: 727
Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: f= 2450 MHz; o = 2.03 §/m; & = 52.5; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2011)

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79, 7.79); Calibrated: 31.12.2016;
o Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 28.03.2017
= Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
«  DASYS2 52, 10.0(1442); SEMCAD X 14.6.10(7413)

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

Reference Value = 103.0 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolaled) = 25.4 Wikg

SAR( g = 12.9 W/kg; SAR(10 g) = 6.01 W/kg

Maximum value of SAR (measured) = 2000 Wikg

dB
]

“5.00

-10.0D0
-15.00
-20.00

-25.00

0dB =200 W/kg =130l dBW/kg

Certificate Mo: D2450V2-727_Apri7 Page 7 of 8

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

FRZEDIE R » P (R SSRIRE  Agif F F  [FIRIRRAHIE TF1007 « R AT £ 2 }WJ?:F'I?:”FI' » P

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 000 @MOIOMO0 ODM 00000O00COMDOOMO and, for electronic format
documents, subject to Terms and Conditions for Electronic Documents at 000 @DO0MO0 ODM 00000000 O0ODM O 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.

SGS Taiwan Ltd. | No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 "% % #74* & £ F1 % 7 1 §& 134 55
SABSRFABORGF AP | 1(886R) 2299 B279 f (886 2) 2298 D488 WWW.1w.Sgs.com
| Member of SGS Group




Impedance Measurement Plot for Body TSL

EHI 511 1 U F§

Del

Ca

Avg
16

Hld

CHZ 541 L0B S dE/ REF

1: 518880 418740 T66.22 pH

Report No. : E5/2018/10052
Page: 85 of 101

11:45:58
2 456.8988 A80 MHz

+ -
1 e S|
_i_ 4 =

Firg

Hld | T 1

START Z 256,808 868 MHz

STOP 2 650,008 288 MHz

Certificate No: D2450V2-727_Apri 7

Page 8 of 8

FEFIEET T -

SHMSRARELGF LR P | 1(886R) 2299 B279

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.
PRI R P BRIV R [ IR BEI00 - F 5 4
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 000 @MOIOMO0 ODM 00000O00COMDOOMO and, for electronic format
documents, subject to Terms and Conditions for Electronic Documents at 000 @DO0MO0 ODM 00000000 O0ODM O 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.

SGS Taiwan Ltd. | No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 "% % #74* & £ F1 % 7 1 §& 134 55

f (886 2) 2298 D488

www.tw.sgs.com

Member of SGS Group



Report No. : E5/2018/10052
Page: 86 of 101

Calibration Laboratory of ST,
Schmid & Pariner H%z__
Engineering AG HC-MEA

Zeughausstrasse 43, 8004 Zurich, Switzeriand

G Schweirerischer Kalibrierdlenst

c Servica suisse d'élalonnage
Sarvizio svizzero di taratura

S Swiss Calibration Service

Accrediled by ihe Bwiss Accrediiation Senice (SAS) Accreditation Mo.: SCS 0108
The Swiss Acereditation Service is one of the signatories lo the EA&
Multitateral Agraement for the recognition of callbration certificates

Client Auden Certificate No: DSGHzV2-1040_Juli7?
[CALIBRATION CERTIFICATE |

Ciyent D5GHzVZ - SN: 1040

Callbration procedurs(s) Qa CAL-22.v2
Calibration procadure for dipole validation kits between 3-6 GHz

Casoretion dige: .,JI_I]!{ 13, 2017

Thes calibwation cartificale documents the fraceabilily 1o nations! standands, which iealee ihi physical urits of measuremants (S,
The miasuroments and the uncerainiies with confidence probability are given on ihe to%owing pages and are par of the cedificate

All calibrations have been conducted in the closed laboratory facllity: esvironmant lemparatun (22 = 3)°0 and humidity < 70%,

Calbration Eguipment usad (MBTE aritical |or calibration)

Primary Standards [[7QT} Gal Date (Cenificate No.) Schaduled Cakleation
Fower meler RAP BN 104778 Da-Agr AT (Mo, 217-02521/02527) Apr-18
Fowes gansor NAP-Z91 S 103244 Da-AprAT (Mo, 24 7-02521) Apr-13
Fowes sensor MAP-291 SN 103245 Ced-AQF-17 (Mo 217-025622) Apr-18
Feferance 20 48 Allivaior SN: 5058 [20k) OT-Ape-17 (Mo 217-02528) Apr-18
Type-N migmtch combination SMC 30472 ( OGaT OF-AprA7 (Mo 217-02528) Apr-18
Firance Probe EX30W4 SN 3503 31-Dec-16 (Mo, EX3-3503_Docid) =8
CHaE4 SN &N Z8-3ar17 (Mo, DAE4-E0T_Mari 7y Nar-18
| Secondary Standards 54 Gheck Date (in nouss) Schedufed Chack
Power meier EPR-4434 BN GBIT4R0TIM 070115 (in house check Oc1-16) I house chack: Ocl-18
FPower sansor HP B4E1A SN, US37282783 070115 (in houss check Ocd-18) In house chack: Ocl-18
Povear sansur HP B4814A | SN MY S1082AYT O7-EI01-15 (in foUse check OC-16) In house chack: Oci-18
RF ganarator A4S SMT-06 . Sh, 100ET2 18-dim-15 {in bouse check Col-16) In house check: Oci-18
Natwork Analyzer HE BTE3E | 5N USaragnses 18-Dc1-01 (in house sheck Doi-16) In house chae D17
Hama Function Shgratura
Calibrared by, Leil Klysner Labaratory Technician @;@%ﬁ
| £
| Aparoved By: Katia Pakawic Tachical Managsr s {{:
e A5
= ‘_/
Iserend July 14, 3017
| This ealibrabon cartificata shall not be reproduced excep) in Ul without wniten aporoval of the laborsioey.

Cartilicate Mo; DSGH2VE-1040_Jul17 Page | of 16
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Calibration Laboratory of

- g Schwalzeriecher Kallbrierdisns?
Schn‘ll_d & F"ar‘tner g Sarvice suikte d'étatonnage
Engineering AG Serizio svizers di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerand S swise callbration Service
Acarnditod by e Swiss Accreditalion Sandce (SAS) Accraditation No,; SCS 0108

The Swiss Accreditation Service is one of the slgnatories in tie EA
Muttlixteral Agreemant Tor the recognition of calibration certificates

Glassary:

TSL tisgue simulating liquid

ConvF sensitivity in TSL / NORM x.y.z
N not applicable or not measured

Calibration is Performed According to the Fallowing Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spalial-
Averaged Specific Absorption Rate {SAR) in the Human Heaad from Wireless
Communications Devices: Measuremen! Techniques”, June 2013

by IEC 62208-1, “Measurement procedure for the assessment of Specific Abserption Rate
(SAR) from hand-held and body-mounted devices uzed nex! 1o the ear (frequency range of
300 MHz ta 6 GHz)", July 2016

¢} IEC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) tor wirsless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Meaasuramen! Reguirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are available from the Valldation Report at the end
of the certificale. All figures stated in the certificate are valid at the frequency indicated

s  Antanina Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms onented
parallel to the body axis.

+ Feed Point Impedance and Return Loss! Thesa paramelers are measured with the dipale
positioned under the liquid filled phantom, The Impedance stated is transformed from the
measuremeant at the SMA connector to the feed point. The Relurn Loss ensures low
reflected power. No uncerainly required.

# Electrical Delay: One-way delay between the SMA connaclor and the anlenna feed paint.
Mo uncertainty raguired.

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

= SAAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
cannector

« SAR for nominal TSL parameters: The measured TSL paramelers are used to calculate the
nominal SAR result.

| The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for & normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.0
Extrapolation Advanced Extrapolation
Phantem Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm

5200 MHz + 1 MHz
5300 MHz + 1 MHz
5500 MHz £ 1 MHz
5600 MHz = 1 MHz
5800 MHz + 1 MHz

Graded Ratio = 1.4 (Z direction)

Frequency

Head TSL parameters at 5200 MHz
The following parameters and calculations were applied,

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 36.0 4,66 mho/m
Measured Head TSL parameters [22.0 £ 0.2) *C 363+6% 4.51 mho'm = 6 %
Head TSL temperature change during test <0D5°C ——
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm? (1 g) of Head TSL Caondition

SAR measured 100 mW input power 7.95 Wikg

79.6 W/kg = 19.8 % (k=2)

SAR for nominal Head TSL paramelers nomalized 10 1W

SAR averaged over 10 cm® (10 g) of Head TSL canditicn
SAR measured 100 mW input power 2.28 Wikg
SAR for nominal Haad TSL parameters normalized 1o 1W 22.8 Wikg = 19.5 % (k=2)

Certificate Mo: D5GHzV2-1040_Jul17 Paga 3 af 16
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Head TSL parameters at 5300 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 359 476 mho'm

Measured Head TSL parameters (22.0+0.2)°C 361 6% 4.61 mha'm =6 %

Head TSL temperature change during test l <0.5°C _— —
SAR result with Head TSL at 5300 MHz

SAR averaged over 1 em® (1 g) of Head TSL Condition

SAR measured

100 mW input power

8.30 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

B3.0 W/ kg £ 19.9 % (k=2)

| SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 100 mW input powear 2.37 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.7T Wikg £ 19.5 % (k=2)
Head TSL parameters at 5500 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Neminal Head TSL parameters 220°C 35.6 4,96 mho/m
Measured Head TSL parameters [22.0 £ 0.2) *C 35826% 4.81 mho'm 6 %
Head TSL temperature change during test =056°C aann ———
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 em® (1 g) of Head TSL Caondition

SAR measured

100 mWW input powear

B.47 Wika

SAR for nominal Head TSL parameters

normalized to 1W

83.7 W/kg = 19.9 % (k=2)

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

SAR measured

100 mW input power 2.37 Wikg

23.7 Wikg + 19.5 % (k=2)

normalized to 1W

SAR for nominal Head TSL parameters

Certificate No: DSGHZzV2-1040_Jull? Page 4 of 16

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.
FRZEDYE RV > P N SRRV R 1 IR 00 « F B A5 2 }WJ?:F'I?:”FI’ PR EI R -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 000 @MOIOMO0 ODM 00000O00COMDOOMO and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at 000 @DO0MO0 ODM 00000000 O0ODM O 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.
SGS Taiwan Ltd.

SRRRPERFF 2P

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 "% % #74* & £ Bl % 7 1 §& 134 55
t (886 2) 2299 B279 f (886 @) 2298 D488 www.tw.sgs.com
| Member of SGS Group




Report No. : E5/2018/10052

Page: 90 of 101
Head TSL parameters at 5600 MHz
The following parameters and calculations werg applied.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 22.0°C 355 5.07 mhaim

Measured Head TSL parameters (22.020.2)"C 357 6% 4,92 mho/m + 6 %

Head TSL temperature change during test <0.5°C -
SAR result with Head TSL at 5600 MHz

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured

100 mW input power

8.54 Wikg

SAR for nominal Head TSL parameters

normalized ta 1W

85.4 Wikg = 19.9 % (k=2)

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

AR measured 100 mW input power 2.43 Wikg

SAR for nominal Head TSL parameters nermalized to 1W 24.3 Wikg +19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 353 5.27 mha/m

Measured Head TSL parameters {220+ 0.2)°C 354 +6% 5.14 mho/m « 6 %

Head TSL temperature change during test =05°C e
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 cm? (1 g) of Head TSL Condition

SAR measured

100 mW input powar

8.20 Wikg

SAR for nominal Head TSL parameters

narmalized to 1W

82,0 W/kg + 19.9 % (k=2)

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

canditicn

SAR measurad

100 mW input powar

2.32 Wikg

SAR for nominal Head TSL parameters

nomalized to TW

23.2 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Report No. : E5/2018/10052
Page: 91 of 101

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.0 5.30 mho/m
Measured Body TSL parameters (220+02)°C 4T 4+6% 545 mhom+6 %
Body T5L temperature change during test <05°C

SAR result with Body TSL at 5200 MHz

SAR averaged over 1 cm? (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.47 Wikg
SAR tor nominal Body TSL parameters nomalized to 1W 74.2 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL candition
SAR measured 100 MW input power 2,08 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.7 Wikg = 19.5 % (k=2)

Body TSL parameters at 5300 MHz

The following parameters and calculations were applied

Temperature Permittivity Conduetivity
MNominal Body TSL parameters 22.0°C 48.9 5.42 mho/m
Measured Body TSL parameters (22,0 £0.2) *C 472+ 6% 5.58 mho/m + 6 %
Body TSL temperature change during test =05°C — -
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAHR measured 100 mW input power T7.73 Wikg

SAR for nominal Body TSL parameters

normalized 10 1W

76.8 Wikg + 19.9 % (k=2)

SAR averaged over 10 ecm?® {10 g) of Body TSL condition

SAR measured

100 mW inpul power 217 Wikg

21.5 Wikg £ 19.5 % (k=2)

normalized 10 1W

SAR for nominal Body TSL parameters

Page & of 16
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Body TSL parameters at 5500 MHz
The following parameaters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 48.6 5.65 mhoim

Measured Body TSL parameters (22.0£0.2)°C 46.9 +6 % 5.85 mhoim + 6 %

Body TSL temperature change during test <0.5°C e -
SAR result with Bedy TSL at 5500 MHz

SAR averaged over 1 em? (1 g) of Body TSL Condition

SAR measured

100 mW input power

.13 Wikg

SAR for nominal Body TSL parameters

normalized o 1W

B0.8B Wikg = 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL

candition

SAR measured

100 mW input power

2.25 Wikg

SAR for nominal Body TSL parameters

normalized to W

22.3 Wikg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48,5 5,77 mho'm
Measured Body TSL parameters (22.0+0.2)°C 487 x6% 5.99 mho/m £ 6 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured

100 mW input power

B.05 Wikg

SAR for nominal Body TSL parameters

normalized ta 1W

80.0 Wikg + 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL condition
SAR maasured 100 mW input pawer 2.25 Wikg
SAR for nominal Body TSL parameters normalized to 1W 22,3 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.
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Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.2 6.00 mhovm
Measured Body TSL parameters (22,0 +0.2)*C 464 + 6% 6,28 mho'm =6 %
Body TSL temperature change during test =05°C -
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.73 Wikg

SAR for nominal Body TSL parameters

narmalized to 1W

76.9 Wikg £ 19.9 % (k=2)

SAR averaged over 10 em? (10 g) of Body TSL

condition

SAR measured

100 mW input power

2.15 Wikg

SAR for nominal Body TSL parameters

narmalized to 1W

21.3 Wikg £ 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5200 MHz

94 of

Impedance, ransformed to feed point

49.8 03 -B.3 jQ

Return Loss

-21.6dB

Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to feed point

4B.341- 350

Return Loss

- 28.0 dB

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point

50.4 01 - 7.0 jQ2

Aeturn Loss

-232dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed paint

5660 -33)0

Return Loss -23.3dB
Antenna Parameters with Head TSL at 5800 MHz

Impedanca, ransformed to feed point | 5420-18[0

Retum Loss | -27.1dB

Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point

49.10-6.9j0

Return Loss

-23.0 dB

Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point

4860-186[0

Return Lass

=331 dB

Antenna Parameters with Body TSL at 5500 MHz

Impedance, transtormed to feed point

5120-47Q

Return Loss

- 26.3dB
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to fead point 575 0-20j0

Return Loss -22.8dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 5560-14j0

Raturn Loss -25.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.203 ns —l

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

The dipola is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly cannected 1o the
second arm of the dipole. The antenna is therefore shor-circuited for DC-signals. On some of the dipoles, small end caps
are added fa the dipole arms in arder to improve matching when loaded aceording te the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on Decembear 30, 2005
Certificata No: DEGHzV2-1040_Jul1? Page 10 of 18
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DASY5 Validation Report for Head TSL

D 13072007
Test Lahdratary: SPEAG, Lunch, Switderlund
DUT: Dipole D3GHzV2; Type: DSGH2V2; Serial: DSGHZV2 - SN 1040

Communication System| LD O - CW! Frequency: 52000 MUz, Frequericy: 3300 MHz, Frequency: 5500
MHz, Frequency: 360U MHz, Frequency: S800 MHz

Medium purameters used: £ = 5200 MHz; 6 = 451 S/m; &= 363 p= 1000 kg/m® , Medium parimeers
used: {=5300 MHz, a =461 8/m; & = 36.1; p= 1000 kp’m' - Medium parameters used: [=3300 MHz: o =
481 §/m; g-=35.8; p= 1000 kefm” , Medinm parameters used: = 3600 MHz, 0 =4.92 S/m; 5= 357, p =
1000 kg/m? |, Medium paramelers used: £ = S800 MHz: = 5,14 §/m; 5= 35.4; p= 1000 kg/m?

Phantom section; Flal Section

Measurement Standand: DASYS (IEEEAREC/ANST CAT19-200 1)

DASYS2 Configuration:

» Proba: EX3DV4 - SNASOA, ConyFia76, 576, 570, Callbrated: 31:12.2016, ConvF{5.35, 5.35.
5.35); Calibrated: 31122016, ConvFi(5.2, 5.2, 5.2, Culibrated: 31122016, ConvIi(3.00, 5.09, 5.049)%
Calibrated: 31,12.2016, ConvF(5.01. 5.01. 3.01); Culibrated: 31,12.2016;

o Sensor-Surfuee: | dunn (Mechanical Surface Deteciion)
s Electronics: DAES Sne01; Calibrated: 28.03,2017
= Phuntom: Flut Phantom 5.0 (Front); Type: QD 000 P50 AA: Sarial: 1001

= DASYS2 32 0.0 1446); SEMCAD X 14.6.10{7417)

Dipale Caliliration for Head Tissue/Pin=100mW, dist=1{0mm, t=5200 MHz/Zoom Scan,
dist=1.4mm (8x83x7)/Cube (k: Measurement grid: dy=dimm. dy=dmm. de=1.4mm

Reference Value = 68.84 Vim; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 29.0 W/kg

SAR(D g)=7.95 Wikg; SAR(10 g) = 2.28 W/kg

Magimuom value of SAR (measured) = 18,2 W/ikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan.
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 Armm

Releronee Value = 71,51 Vi Powsr Diafl = -0.00 (B

Peak SAR (extrapolated) = 29.9 Wikg

SAR(I g) = 8.3 Wikg; SAR(10 g) = 2.37 Wikg

Maximum value of SAR (measured) = 19.1 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mewsurement grid: ds=4mm, dy=4mm, dz=1.4mm

Reference Value = 69.97 Vim, Power Drift = -0.08 dB

Peak SAR (extrapolated) = 32.8 Wikg

SARI(L g) = .37 Wikg: SAR(1D g) = 2.37 Wikg

Maximun value of SAR (measured) = 19.7 Wikg

Cerificate Mo DSGHzY2-1040 Jult ¥ Fage 11 ot 16
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600) MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm. dz= 4mm

Reference Value = 70163 Vim; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 33.4 W/kp

SAR(1 g) = 8.54 Wikg: SAR(10 g) = 2.43 Wikg

Maximum value of SAR (measured) = 20.1 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Meusurement grid: dx=3mm, dy=4mm, dz=1.4mm

Reference Value = 67.92 Vim; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 33.4 Wika

SAR(I g) =8.2 W/ke: SAR(10 g) = 2.32 Wikg

Maximum value of SAR (measured) = 18.7 Wikg

dH
1]

-6.00

-12.00
-18.00
-24.00

-30.00

0dB =197 Wikg = 12.94 dBW/kg
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Impedance Measurement Plot for Head TSL

12 Jul 2817 11:P1:29
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DASYS5 Validation Report for Body TSL

Date: 12.07.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole D5GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1040

Communication System: UID 0 - CW, Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; o = 5.45 S/m; & = 47.4; p = 1000 kg/m’ , Medium parameters
used: = 5300 MHz; 6 = 5.58 8/m; & =47.2; p = 1000 kg/m’ , Medium parameters used: = 5500 MHz: 6 =
5.85 S/m: & =46.9; p = 1000 kg/m® , Medium parameters used: f = 5600 MHz; o = 5.99 S/m; & = 46.7; p =
1000 kg/m* , Medium parameters used: f = 5800 MHz; 6 = 6.28 8/m; & = 46.4; p = 1000 kg/m®

Phantom section: Flat Section

Meuasurement Standard: DASY S (IEEE/TEC/ANSI C63.19-2011)

DASYS2 Configuration:

«  Probe: EXADV4 - SN3503; ConvF(5.29, 5.29, 5.29); Calibrated: 31.12.2016, ConvF{5.04, 5.04,
5.04); Calibrated: 31.12.2016, ConvF(4.62, 4.62, 4.62); Calibrated: 31.12.2016, ConvFi4.57, 4.57,
4.57); Calibrated: 31.12.2016, ConvF(4.48, 4.48, 4. 48); Calibrated: 31.12.2016;

= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 28.03.2017
+  Phantom: Flat Phantom 5.0 (back); Type: QD 000 PS50 AA; Serial: 1002

« DASYS5252.10.0(1446); SEMCAD X |4.6.10(7417)

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

Reference Value = 64.58 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 28.8 W/kg

SAR(] g) = 7.47 Wikg; SAR(10 g) = 2.09 W/kg

Maximum value of SAR (measured) = 17.7 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.69 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 30.5 Wikg

SAR(1 g) = 7.73 Wikg; SAR(10 g) = 2.17 Wikg

Maximum value of SAR (measured) = 18.4 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.64 Vim; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 34.0 Wikg

SARII g) = 8.13 W/kg: SAR(10 g) = 2.25 Wikg

Maximum value of SAR (measured) = 19.8 W/kg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, I=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=dmm, de=1 4mm

Reference Value = 64.99 Vim; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 33.9 Wikg

SAR(T g) =8.05 Wikg; SAR(10 g) = 2.25 Wikg

Maximum value of SAR (measured) = 19.5 Wikg

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

Reference Value = 63.02 V/m: Power Drift = -0.09 dB

Peak SAR (extrapolated) = 34.5 Wikg

SAR(1 g) =7.73 Wikg; SAR(10 g) = 2.15 W/kg
Maximum value of SAR {measured) = 19.2 Wikg

dB
LI}

-6.00

-10.00
-15.00
-20.00

-2h.00

0dB =192 W/kg = |2.83 dBW/kg
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Impedance Measurement Plot for Body TSL

12 Jul 2817 15:38:308
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