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RADIATED EMISSION TEST:

RADIATED EMISSION TEST (BELOW 1 GHz)
AVAILABLE TESTED DATA RATE
MODE CHANNEL | CHANNEL | MODULATION (Mbps)
Bluetooth LE 0to 39 0,20,39 GFSK 1
RADIATED EMISSION TEST (ABOVE 1 GHz)
AVAILABLE TESTED DATA RATE
MODE CHANNEL CHANNEL MODULATION (Mbps)
Bluetooth LE 0to 39 0,20,39 GFSK 1
ANTENNA PORT CONDUCTED MEASUREMENT:
CONDUCTED TEST
AVAILABLE TESTED DATA RATE
MODE CHANNEL CHANNEL MODULATION (Mbps)
Bluetooth LE 0to 39 0,20,39 GFSK 1
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0.090~0.110 240.00~285.00 3332.0~3339.0
0.490~0.510 322.00~335.40 3345.8~3358.0
2.172~2.198 399.90~410.00 3500.0~4400.0
3.013~3.033 485.00~510.00 4500.0~5250.0
4.115~4.198 608.00~614.00 5350.0~5460.0
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108.00~138.00 2110.0~2170.0 31200~31800
149.90~150.05 2200.0~2300.0 36430~36500
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162.01~167.17 2483.5~2900.0

167.72~173.20 3260.0~3267.0
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Software

N/A N/A

N/A
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L420 LR-6MEXO

Shielded
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41 ACERAGEFE2 ERIKRE
Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
LISN TESEQ NNB 51 36076 2019/02/13 | 2020/02/12
EMI Test Receiver R&S ESCI 101343 2018/07/31 | 2019/07/30
Notebook Lenovo L420 S0012467 N/A N/A
42 I MmpaEpRz EFRRE
SGS Conducted Room
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer Agilent N9010A MY53400256 | 2018/11/21 | 2019/11/20
Attenuator Marvelous MVE2213-10 RF31 2018/12/25 | 2019/12/24
DC Block PASTERNACK PE8210 RF81 2018/12/25 | 2019/12/24
Notebook Lenovo L420 S0011721 N/A N/A
Power Meter Anritsu ML2496A 5530/06/19 2018/08/09 | 2019/08/02
Power Sensor Anritsu MA2411B 5500/06/23 2018/08/09 | 2019/08/02
Power Sensor Anritsu MA2411B 5500/06/24 2018/08/09 | 2019/08/02
43 ERIFRBFHZLIRRE
966 Chamber
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.

Broadband Antenna | SCHWAZBECK VULB 9168 9168-617 2018/10/30 | 2019/10/29
Horn Antenna Schwarzbeck BBHA9120D 1341 2018/06/07 | 2019/06/06
Horn Antenna SCHWAZBECK BBHA9170 185 2018/08/02 | 2019/08/01
Loop Antenna ETS.LINDGREN 6502 143303 2018/04/19 | 2019/04/18
3m Site NSA SGS 966 chamber D N/A 2018/07/06 | 2019/07/05

EMI Test Receiver R&S ESU 40 100363 2018/04/11 | 2019/04/10
Pre-Amplifier EMC Instruments| EMC184045B 980135 2018/12/25 | 2019/12/24
Pre-Amplifier EMC Instruments EMC9135 980234 2018/12/25 | 2019/12/24
Pre-Amplifier EMC Instruments| EMC12630SE 980271 2018/12/25 | 2019/12/24

Attenuator Marvelous WATT-218FS-10 RF246 2018/12/25 | 2019/12/24
Highpass Filter Micro Tronics BRM50701-01 G008 2018/12/25 | 2019/12/24
Coaxial Cable Huber Suhner EMClgngOM'SM' 150703 2018/12/25 | 2019/12/24
Coaxial Cable Huber Suhner RG 214/U W22.03 2018/12/25 | 2019/12/24

Notebook Lenovo L420 S0012467 N/A N/A

P IREEEERE /)Z—ﬁ

B

IR
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55 WBHRFE2ZEREE:

BlzE% % Bluetooth Low Energy Wireless 7| 5.
Module

6dB #g %: 10 kHz ALUAE B 10 kHz

s NA P E: Average/Quasi-Peak

R o wlF R AR Adapter Model No.: N/A

BGM11S22A
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0.150 05 [MHz] 5 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuvV dB dBuv dBuV dB Detector  Comment
1 0.1700 30.41 19.63 50.04 64.96 -14.92 peak

2 0.1940 27.25 19.67 46.92 63.86 -16.94 peak
3 0.2140 23.59 19.70 43.29 63.05 -19.76 peak
4 0.2380 20.71 19.74 40.45 62.17 -21.72 peak
5
6

14.3380 18.17 19.96 38.13 60.00 -21.87 peak
18.4340 18.73 20.01 38.74 60.00 -21.26 peak

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.
TEART G ORE 0 AR ek WHRREL RS FoORPAHRSTRTIOR  AFLAGAXPETHFET 0 AT IBGAY -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for
electronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. 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,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict NewTaipeiCity, Taiwan24803/37#* & T % % #74* A £ Fl % T 1 § 134 55

cABEPHERGF NP |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tW.SgSs.com
Member of SGS Group




Report No: E2/2019/20027
Page: 17 of 51

6 Hipsie £

6.1

6.2

# R
i FENCC L7 F SPif T H 2 $53.10.1.52 & v H @ Bl ¥ A R R 2 537 1 &
2.8 2 — U8 Foo

BFpl B2t e Lo o PIBAFIGHZY T @ % £ 308 K o IGHz PP # % L F
15% » i 2 t+_1 ER s BT A REA 3 F AR B R o FRP A B E LD AR Y
M2 de & 360 BEiE o ¥ obiEjc R ARL BIE_1.0 3 4.0 K HFES > P DAL g &
THRAE #&’]{4 RMERT LB fEw L FRIE- S o

1GHz 7 T Lit{7Peak & &P, & Peak ™ 1>t QP 4| E &% A2 FQP {é‘_ B, E R R
QP E & Fl, 1GHz 1+ Lit7FPeak EEB|, ¥ Peak ™ K3TAV 4| B -7 fit (TAVE E R,
Z R, J*E:f:fAV [ER

_
=
=
P
Bl

9kHz~150kHz i#] 3
[ERTE 300Hz AR B 300Hz
ERG R 6502 o P B Quasi-Peak

150kHz~30MHz i
[ERTE 10kHz AR 10kHz
ERGREL 6502 o P B Quasi-Peak

1GHz 117 jpl#
[ERUR I 100kHz ALUAE B 100kHz
Rl VULB9168 R Quasi-Peak

1GHz r2 1+ plz#

R * A o B B
BBHA9120D Peak, Average
BBHA9170

B A T RE T Peak: RBW: 1MHz ; VBW: 1MHz » Average: RBW: 1MHz ; VBW: 10Hz

E ﬁﬂf'fzfyg_“fiﬁzi #7¢ (30MHz 17+ )

=

&z /¢ 9kHz ~ 30MHz 2 &5 & & 8/ i 74+ ") ig 20dB v+ » z$% LP0002 5.13 £ Z.#

i ek

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.

AT P 0 L SR EHPREL RS T PR S R FI0% o AELAGEANTEGFET 0 AT PAHY -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for
electronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. 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,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7 - # T % % #74* A ¥ Fl1 % 7 1§ 134 5L
cABEPHERGF NP |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.Sgs.com
Member of SGS Group



Report No: E2/2019/20027
Page: 18 of 51

BrRE=GE+ REFF
PR RS G
TRFFHBRIF L FRABL (FFRY) - EHE (FFRY)

’E.?E‘J.f‘:é:—%gﬁ_i.r 7.

g

N

e
J5:

;' #2H Plane ~ E1 Plane{frE2 Planeip|z& @ {6 » %t & % #i-5% E2 Plane #d5 °

Note: Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)
Factor(dB) = Antenna Factor(dBuVv/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)
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Operation Mode ‘BLE Test Date :2019-02-22
Test Mode :TX CH LOW Temp./Humi. :23/73
EUT Pol ‘E2 Plan Antenna Pol. 'VERTICAL
Test Channel :2402 MHz Engineer :Kailin
120 Level (dBuVim)
110
90
T0
50 —
i 2 3 “ i
30
10
%55 224, 418 612. 206. 1000
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuVv/m dB
78.50 Peak 55.17 -21.22 33.95 40.00 -6.05
140.58 Peak 54.00 -16.85 37.15 43.50 -6.35
194.90 Peak 54.29 -18.29 36.00 43.50 -7.50
291.90 Peak 53.37 -15.63 37.74 46.00 -8.26
733.25 Peak 47.12 -7.13 39.99 46.00 -6.01
745.86 Peak 46.03 -6.84 39.19 46.00 -6.81

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.

TP

C AR A S WHRREL RS o R R
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for
electronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. 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

EAEFI0R o AAFL A LA D

G E=aa

PTG A

appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict NewTaipeiCity, Taiwan24803/37#* & T % % #74* A £ Fl % T 1 § 134 55

SHBRPERRG AT

t (886-2) 2299-3279

f (886-2) 2298-0488

WWW.tW.SgSs.com
Member of SGS Group



Report No: E2/2019/20027
Page: 21 of 51

Operation Mode ‘BLE Test Date :2019-02-22
Test Mode :TX CH LOW Temp./Humi. :23/73
EUT Pol ‘E2 Plan Antenna Pol. ‘HORIZONTAL
Test Channel :2402 MHz Engineer ‘Kailin
120 Level {dBuVim)
110
90
70
50 s
I e ] I
1 2
30
10
3 224, 418 612. 306. 1000
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuVv/m dB
72.68 Peak 53.62 -19.91 33.71 40.00 -6.29
180.35 Peak 51.73 -17.61 34.12 43.50 -9.38
240.49 Peak 55.54 -17.17 38.37 46.00 -7.63
480.08 Peak 50.83 -11.09 39.74 46.00 -6.26
664.38 Peak 43.40 -8.60 34.80 46.00 -11.20
997.09 Peak 48.90 -3.51 45.39 54.00 -8.61
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Operation Mode ‘BLE Test Date :2019-02-22
Test Mode :TX CH MID Temp./Humi. :23/73
EUT Pol ‘E2 Plan Antenna Pol. 'VERTICAL
Test Channel :2442 MHz Engineer :Kailin
120 Level {dBuVim)
110
90
70
50 r—
— 2 3 B
30
10
3 224, 418 612. 306. 1000
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuVv/m dB
76.56 Peak 54.19 -20.80 33.39 40.00 -6.61
226.91 Peak 54.41 -17.69 36.72 46.00 -9.28
389.87 Peak 50.46 -13.12 37.34 46.00 -8.66
434.49 Peak 47.29 -12.11 35.18 46.00 -10.82
663.41 Peak 41.15 -8.62 32.53 46.00 -13.47
746.83 Peak 43.92 -6.83 37.09 46.00 -8.91
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Operation Mode ‘BLE Test Date :2019-02-22
Test Mode :TX CH MID Temp./Humi. :23/73

EUT Pol ‘E2 Plan Antenna Pol. ‘HORIZONTAL
Test Channel :2442 MHz Engineer :Kailin

120 Level {dBuVim)

110

a0

0

1 2

30
10

3 224, 418 612. 306. 1000

Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBuVv dB dBuV/m dBuVv/m dB
69.77 Peak 52.48 -19.24 33.24 40.00 -6.76
165.80 Peak 51.08 -17.17 33.91 43.50 -9.59
243.40 Peak 55.95 -17.07 38.88 46.00 -7.12
482.99 Peak 48.43 -11.08 37.35 46.00 -8.65
755.56 Peak 45.41 -6.75 38.66 46.00 -7.34
958.29 Peak 43.62 -4.06 39.56 46.00 -6.44
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Operation Mode ‘BLE Test Date :2019-02-22
Test Mode :TX CH HIGH Temp./Humi. :23/73
EUT Pol ‘E2 Plan Antenna Pol. 'VERTICAL
Test Channel :2480 MHz Engineer ‘Kailin
120 Level {dBuVim)
110
90
70
50 r—
1_l—' ; 4 |5 6
30
10
3 224, 418 612. 306. 1000
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuVv/m dB
55.22 Peak 50.76 -17.04 33.72 40.00 -6.28
140.58 Peak 52.11 -16.85 35.26 43.50 -8.24
477.17 Peak 46.58 -11.20 35.38 46.00 -10.62
863.23 Peak 41.73 -5.10 36.63 46.00 -9.37
913.67 Peak 42.72 -4.39 38.33 46.00 -7.67
944.71 Peak 43.13 -4.51 38.62 46.00 -7.38

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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Operation Mode ‘BLE Test Date :2019-02-22
Test Mode :TX CH HIGH Temp./Humi. :23/73

EUT Pol ‘E2 Plan Antenna Pol. ‘HORIZONTAL
Test Channel :2480 MHz Engineer ‘Kailin

120 Level {dBuVim)

110

a0

0

1 2

30
10

3 224, 418 612. 306. 1000

Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBuVv dB dBuV/m dBuVv/m dB
73.65 Peak 50.72 -20.14 30.58 40.00 -9.42
146.40 Peak 51.01 -16.35 34.66 43.50 -8.84
295.78 Peak 54.78 -15.51 39.27 46.00 -6.73
483.96 Peak 50.91 -11.07 39.84 46.00 -6.16
690.57 Peak 45.11 -7.29 37.82 46.00 -8.18
960.23 Peak 44.75 -3.93 40.82 54.00 -13.18

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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Operation Mode ‘BLE Test Date :2019-02-21
Test Mode :TX CH LOW Temp./Humi. :23/73
EUT Pol :E2 Plan Antenna Pol. 'VERTICAL
Test Channel :2402 MHz Engineer :Kailin
120 Level {dBuVim)
110
90
70
5,0 2
30
10
7500 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuVv/m dB
4804.00 Average 43.48 0.22 43.70 54.00 -10.30
4804.00 Peak 48.05 0.22 48.27 74.00 -25.73

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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Operation Mode ‘BLE Test Date :2019-02-21
Test Mode :TX CH LOW Temp./Humi. :23/73
EUT Pol ‘E2 Plan Antenna Pol. ‘HORIZONTAL
Test Channel :2402 MHz Engineer :Kailin
120 Level {dBuVim)
110
90
70
50 2z
30
10
7500 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuVv/m dB
4804.00 Average 42.63 0.22 42.85 54.00 -11.15
4804.00 Peak 48.75 0.22 48.97 74.00 -25.03

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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Operation Mode ‘BLE Test Date :2019-02-22
Test Mode :TX CH MID Temp./Humi. :23/73
EUT Pol ‘E2 Plan Antenna Pol. 'VERTICAL
Test Channel :2442 MHz Engineer :Kailin
120 Level {dBuVim)
110
90
70
50 2z
30
10
7500 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuVv/m dB
4884.00 Average 41.10 0.64 41.74 54.00 -12.26
4884.00 Peak 48.19 0.64 48.83 74.00 -25.17

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.

AT FRE 0 B R EHRRELRSLF R PR S R 90 -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for
electronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. 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.

SHBRPERRG AT

AL AEAR P LG T

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict NewTaipeiCity, Taiwan24803/37#* & T % % #74* A £ Fl % T 1 § 134 55

t (886-2) 2299-3279

f (886-2) 2298-0488

WWW.tw.sgs.com

Member of SGS Group



Report No: E2/2019/20027
Page: 29 of 51

Operation Mode ‘BLE Test Date :2019-02-22
Test Mode :TX CH MID Temp./Humi. :23/73

EUT Pol ‘E2 Plan Antenna Pol. ‘HORIZONTAL
Test Channel :2442 MHz Engineer :Kailin

Level {dBuVim)

120
110

a0

0

30

10

1000 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuVv/m dB

4884.00 Average 42.16 0.64 42.80 54.00 -11.20
4884.00 Peak 48.99 0.64 49.63 74.00 -24.37
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Operation Mode ‘BLE Test Date :2019-02-22
Test Mode :TX CH HIGH Temp./Humi. :23/73
EUT Pol ‘E2 Plan Antenna Pol. 'VERTICAL
Test Channel :2480 MHz Engineer ‘Kailin

Level {dBuVim)

120
110
90
70
50 2
30
10
7500 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuVv/m dB
4960.00 Average 41.26 1.15 42.41 54.00 -11.59
4960.00 Peak 47.30 1.15 48.45 74.00 -25.55

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.
AT P 0 L SR EHPREL RS T PR S R FI0% o AELAGEANTEGFET 0 AT PAHY -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for
electronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. 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,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict NewTaipeiCity, Taiwan24803/37#* & T % % #74* A £ Fl % T 1 § 134 55

cABEPHERGF NP |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tW.SgSs.com
Member of SGS Group




Report No: E2/2019/20027
Page: 31 of 51

Operation Mode ‘BLE Test Date :2019-02-22
Test Mode :TX CH HIGH Temp./Humi. :23/73

EUT Pol ‘E2 Plan Antenna Pol. ‘HORIZONTAL
Test Channel :2480 MHz Engineer ‘Kailin

Level {dBuVim)

120
110
90
70
50 2z
30
10
7500 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuVv/m dB
4960.00 Average 41.77 1.15 42.92 54.00 -11.08
4960.00 Peak 47.80 1.15 48.95 74.00 -25.05

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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Operation Mode ‘BLE Test Date :2019-02-22
Test Mode ‘RX CH MID Temp./Humi. :23/73
EUT Pol :E2 Plan Antenna Pol. 'VERTICAL
Test Channel :2442 MHz Engineer :Kailin
120 Level {dBuVim)
110
90
T0
50 —
N s
30— B d
10
%55 224, 418 612. 206. 1000
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuVv/m dB
76.56 Peak 49.37 -20.80 28.57 40.00 -11.43
137.67 Peak 45.63 -17.16 28.47 43.50 -15.03
226.91 Peak 45.71 -17.69 28.02 46.00 -17.98
291.90 Peak 42.03 -15.63 26.40 46.00 -19.60
476.20 Peak 41.03 -11.23 29.80 46.00 -16.20
666.32 Peak 38.58 -8.55 30.03 46.00 -15.97

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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Operation Mode ‘BLE Test Date :2019-02-22
Test Mode ‘RX CH MID Temp./Humi. :23/73
EUT Pol ‘E2 Plan Antenna Pol. ‘HORIZONTAL
Test Channel :2442 MHz Engineer :Kailin
120 Level {dBuVim)
110
90
70
50 r—
I e B
3 4 B
3001
10
3 224, 418 612. 306. 1000
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuVv/m dB
72.68 Peak 45.41 -19.91 25.50 40.00 -14.50
182.29 Peak 49.93 -17.70 32.23 43.50 -11.27
246.31 Peak 50.62 -16.97 33.65 46.00 -12.35
398.60 Peak 43.92 -12.91 31.01 46.00 -14.99
480.08 Peak 45.59 -11.09 34.50 46.00 -11.50
960.23 Peak 39.15 -3.93 35.22 54.00 -18.78

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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6.5.4 FAH A F g b2 ERE % (1GHZ 1) (KL H)
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Operation Mode ‘BLE Test Date :2019-02-22
Test Mode ‘RX CH MID Temp./Humi. :23/73
EUT Pol :E2 Plan Antenna Pol. 'VERTICAL
Test Channel :2442 MHz Engineer :Kailin
120 Level {dBuVim)
110
90
70
50
1
30
10
7500 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuVv/m dB

4884.00

Peak 40.35 0.64

40.99

74.00 -33.01

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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Operation Mode ‘BLE Test Date :2019-02-22
Test Mode ‘RX CH MID Temp./Humi. :23/73

EUT Pol ‘E2 Plan Antenna Pol. ‘HORIZONTAL
Test Channel :2442 MHz Engineer :Kailin

120 Level {dBuVim)

110

a0

0

30

10

1000 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuVv/m dB

4884.00 Peak 40.26 0.64 40.90 74.00 -33.10
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% FENCC 54 b T 8 H R §3.10.1.3 (2)2 %> 4 (¥*°5725-5850MHz % » H 4 #f
T2 e B FAZE 6dBI 0 &R IR%IE%J“"I% o

EJENCC M7 F 5 T PR 43.10.1.3 ()2 R 7> % PB4 § BLak (TpF > 4o 5 5 %
B2 % o (N A28 60Bi 0 ik TAZE 2 B E B B L B 0 5o

B FRGUBETER TR 0 50 2 e T M S Bl B 242 Y 03 B ey
PRz 2R X N EFHP  BHARKCAR 2L FHETL L ¥2 f&’?iﬁ%ﬁf%"ﬁi\;
3 %‘i'ﬁ’ﬁ 7 TEFEE'&?? JE U AT E 5N s BREFER2 JROT O R T R P SR i gt
ﬂiu%%%*ﬁﬁi%ﬁﬁﬁi%@c

72 XRHE
LL%E,‘(#’}}%_—‘%;:{L_&VT:

Ultra-Miniature 2.4GHz Ceramic Chip Antenna, Gain: 1dBi

T HANT R
RN E P/N.: 2450AT07A0100; Supplier: Johanson Technology.Inc
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8 FHMR2LER

8.1 i HiE
i H B A P M FF S 0 RENCC M FEHIE T HR#3.10.1.6(2) (A)=
% 0 6dB2 K L 0 s F 500kHz -

82 B#pE
Bl 4 2 SH4E B 2 PEfe B

Spectrum Test Cable
Analyzer PAD

EUT

Wooden Table

83 ERE%

warexop . Bluetooth Low Energy Wireless ...
RIFERK A Module A5 BGM11S22A

f2474E % 0 100 kHz AR 300 kHz
Span: 5MHz Rl O TR AR

BT4.0 mode
iR EEHE LA E oy
(MHz) (kHz) (kHz) “"

2402 766.4 > 500 PASS
2442 768.4 > 500 PASS

2480 765.4 > 500 PASS
* offset 10.8dB

Refer next page for test plots
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#5H4E % 6dB 2. & £ BLE_1M_LowCHO00-2402 #F5H4E % 6dB 2. & £ BLE_1M_HighCH39-2480

% 5447 3 6dB 2 & & BLE_1M_MidCH20-2442

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.
HATFEM 0 P L R EHRREL RS G RFRLRSTRGIR  AFLALR 2P E R FT 0 AT
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic
format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. 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,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7 #* # 7 "% % 74 A £ Bl % 7 1 § 134 55

e BRERPAHRFT UL T 1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.Sgs.com
Member of SGS Group




Report No: E2/2019/20027
Page: 39 of 51

9 ﬁjﬂ!%f_ﬁ_ﬁ F 28R

9.1

9.2
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= NCC M F sip wﬁéiﬁvma 3.10.1.2(1) (A)(C)z . =_» #% ¥+ 2400-2483.5MHz &
5725-5850MHz 2_ 74 #ci 3 S5 4 0 L Watt(7 )12 T o

@%Mmﬁﬂﬁﬁﬁ?%ﬁﬁﬁﬁ3mlﬁi%iﬁ?%ﬁﬂiﬁﬁﬁﬁﬁﬁ%’;ﬂﬁﬁ%
M2 o A FAZE6ABI 0 M ik CTAZE 2 dBHC R £0F IR BRI S S o o S H R B
Pelopr o it & TR -

nzsffgzNCC M B T BT 4 3, 10 1.3 (1)z R % - # ¥372400-2483.5MHz & o R
q T BT EBER T B AR 2 2 o [ £ 4238 6dBi 0 F AZiE3dBELE M 1dB2 | _ﬁ_ﬁ%l 2y 7

L3

% JgNCC .7 ¢ b7 T 48 J R 43.10.1.3 (2)2 R % > # (£375725-5850MHz ¥ » # 4 #f %
Rz 2w AW FAZE 6dBI gf“%mém%*ﬁ o

i FpNCC K 7 F S0 T 8 H i3 §23.10.1.3 (3)2 2R 2> * *T B § gL ivpF > 4o F P2 @
2% b (A A28 6B 0 bk TAZE 2 dBBCE £ F Mo % BRI

FARRH BLAT S BL2 l M 2 2 B L2 Stdp
D SR R8 SETEEE SN SRV E A
B B ER2 R T RERETI R Y SR e g

E%ﬁ%ﬁﬁﬁg‘*’Tn
MF‘LFH 5 E R o BAR
jéf‘ﬂ i ;: [EY A ’/E,fi FuE R A E E
MLMEwR* FAXLL P2 F0E

j 17 F 2L RIHEE

Power Test Cable
Meter PAD

EUT

Wooden Table

DA S BREE S BRR T
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PleRK A Bluetooth Low Energy Wireless Module

BliF P HP: Feb. 25, 2019

BT4.0
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A5 BGM11S22A, BGM11S12A
RIEE D K8 WIF IR ALE

Frequency
(MH2)

Reading
Power

Output Power
(W)

Limit
(W)

2402.00

7.87

0.00612

2442.00

7.98

0.00628

2480.00

7.84

0.00608

N

Cable loss

10.8 dB

*Note: 4 Power Meter € B °
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10 B #oag ¥ 8 % 100KHZ 48 P 2 L4

10.1 {F* 8
iz 45 NCC i S 64 T e de 3.10.1.5 2. .
i EATE A ST AP EOT R Y AR BRI ¢ f
T 20 4 B (dB) > M EDIE B S AR SRR o 00t
BRER28F2 0% -

@ * AR R P2 R 100kHZ B F
¥ % 2. 100kHz p s s 5 >
H 27 & AR 2 g A AT

e
o
=

{ ER1

(@) BHEEpmFER:

Spectrum Test Cable
Analyzer PAD

EUT

Wooden Table

(b) &S+ ERIFE B

Turntable 3m

\ EUT

Spectrum
Analyzer

g Absorber .
Ground Plane Coaxial Cable
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10.3 Baag ¥ 42 ERls %

PIRRR A Bluetooth Low Energy Wireless Module A5 BGM11S22A
fE4THE B 100 kHz AMHAE R 300 kHz
Span: Low: 100MHz / High: 25MHz RIFE Ko ®IFTFELRE

10.3.1 BXAFRHBEERE

B 5 F1RIR & CH Low (T 48 #): & 2400.00MHz 2 100KHZ #F % B+ &% 1 4t i
20dB 12 +

5 5P UH1RI3R B CH High(l 541 %): o 2483.50MHz 2 100KHZ 47 % o+ (B % b 3
20dB 11+ -

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)
Factor(dB) = Antenna Factor(dBuVv/m) + Cable Loss(dB) — Pre_Amplifier Gain(dB)

Band Edge Limit

Frequency RF Power Bandedge Limit
(MHz) Density (dBm) = PSD - 20dB
2402 6.57 -13.43

2442 6.71 -13.29

2480 6.41 -13.59
NOTE: cable loss as 10.8dB that offsets in the spectrum
NOTE: Refer to next page for plots.

Refer next page for test plots
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%% 123]&_BLE_1M_LowCH00-2402 B o ¥ 38 % 100KHZ 48 5P 2 '3
_BLE_1M_LowCH00-2402

%% *24&_BLE_1M_MidCH20-2442
B g ¥ 8 % 100KHZ 48 3P 2 ' 24
_BLE_1M_HighCH39-2480

%% "4 &_BLE_1M_HighCH39-2480
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Operation Mode ‘BLE Test Date :2019-02-21
Test Mode ‘BE CH LOW Temp./Humi. :23/73
EUT Pol ‘E2 Plan Antenna Pol. 'VERTICAL
Test Channel :2402 MHz Engineer :Kailin
120 Level {dBuVim)
110
90
70 } \
50 Tt
30
10
%510 2330. 2350. 2370. 2300. 2410
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuVv/m dB
2374.60 Average 41.06 -5.49 35.57 54.00 -18.43
2374.60 Peak 55.01 -5.49 49.52 74.00 -24.48
2390.00 Average 41.13 -5.50 35.63 54.00 -18.37
2390.00 Peak 52.74 -5.50 47.24 74.00 -26.76
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Operation Mode ‘BLE Test Date :2019-02-21
Test Mode ‘BE CH LOW Temp./Humi. :23/73
EUT Pol ‘E2 Plan Antenna Pol. ‘HORIZONTAL
Test Channel :2402 MHz Engineer :Kailin
120 Level {dBuVim)
110
90
70
50 2
30
10
%510 2330. 2350. 2370. 2390. 2410
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuVv/m dB

2390.00
2390.00

40.92
54.23

-5.50
-5.50

35.42
48.73

54.00
74.00

-18.58
-25.27

Average
Peak
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Operation Mode ‘BLE Test Date :2019-02-21
Test Mode :BE CH HIGH Temp./Humi. :23/73
EUT Pol ‘E2 Plan Antenna Pol. 'VERTICAL
Test Channel :2480 MHz Engineer ‘Kailin
120 Level {dBuVim)
110
90
70
2
SUW S e o T e
30
10
Vaats 2480. 2485. 2490. 2495. 2500
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuVv/m dB

2483.50
2483.50

Average
Peak

46.51
59.17

-4.89
-4.89

41.62
54.28

54.00
74.00
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Operation Mode ‘BLE Test Date :2019-02-21
Test Mode :BE CH HIGH Temp./Humi. :23/73

EUT Pol ‘E2 Plan Antenna Pol. ‘HORIZONTAL
Test Channel :2480 MHz Engineer ‘Kailin

Level {dBuVim)

120
110

a0

30
10
Vaats 2480. 2485. 2490. 2495. 2500
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBpv dB dBuV/m dBuV/m dB

2483.50 Average 53.90 -4.89 49.01 54.00 -4.99
2483.50 Peak 66.41 -4.89 61.52 74.00 -12.48
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i 45 NCC x4 F S 7 48 2R 45 3.10.1.6(2) (B)2R € > $#ici=d R 2 BAF & 5o

2 F % 3kHz A 5 p
8dBm -

dOF SRR M %

112 # F %R 2 BlFEFRRE

Spectrum

PAD

Test Cable

Analyzer

CEATH A BELIEA 7

EUT

Wooden Table

113 #5 R ER S %
PR A Bluetooth Low Energy Wireless Module

far4E % 3 kHz
Span: 300 kHz

BT4.0 mode

3% BGM11S22A
WF R 10 kHz
Ry Ev#/F

Frequency
(MHz)

RF Power
(dBm)

Maximum Limit
(dBm)

2402

-8.21

8

2442

-8.07

8

2480

-8.35

* offset 10.8 dB
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7 % % & _BLE_1M_LowCH00-2402 # % % B _BLE_1M_HighCH39-2480

# ¥ % & _BLE_1M_MidCH20-2442
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12 & % & & 37 & (MAXIMUM PERMISSIBLE EXPOSURE, MPE)

121 #p&%
i %5 NCC 15
ﬁ@?i%%

1) »*

%W?%ﬁw%%i5m2’ﬂ%%ﬁ&%&ﬁ202ﬁﬂii
28 F > W E AT
At VRS %%

ﬁﬂf@

p)

\““ 1r=bﬂ

,zl-

Y T opE

(MH2z)

(mW/cm?)

(minutes)

0.3-3.0

*100

6

3-30

*900/f2

30-300

1.0

300-1,500

/300

1,500-
100,000

5.0

o |[O0O|O,

2 -

i R AR A B G F S S
2 fAPIERES > Hix

AR

?‘E:

W
(MH2z)

‘¥ R
(mW/cm?2)

T 3opE
(minutes)

0.3-3.0

*100

30

3-30

*180/2

30

30-300

1.0

30

/1500
1.0

30
30

300-1,500
1,500-
100,000

Tl EEr R T LB FRA -
2 fApEFES > Hixt 7 g A#(MHz) -

12.2 i a8

PERF O Ao BT e R B £ 2)2 P

123 B4 k@ rFE2i=R
W B LN AR R AR FATT o
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BLE mode:
Frequenc Max. Avg. Output include
CH d y tune up tolerance Power Required Limit
(MHz)
(dBm)
0 2402 1.77 1 Watt =30 dBm
19 2442 7.89 1 Watt =30 dBm
39 2480 7.71 1 Watt =30 dBm

S=PG/4TR?
S=HFRAE P=@EsF Gz MHFE R= M R g

Max. output power including tune-up tolerancel: |£.89 (dBm)
Max. output power including tune-up tolerancel: 6.151768727 | (mW)
Duty cycle:|100 (%)
Maximum Pav :|6.151768727 [ (mW)
Peak Antenna gain (Maximum): |1 (dBi)
Peak Antenna gain (linear):|1.258925412  |(numeric)
Prediction distance: |20 (cm)
Prediction frequency: [2442 (MHz)
(
(

MPE limit for uncontrolled exposure at prediction frequency: |1 mW/cm"2)
Power density at predication frequency at 20 (cm) distance [0.002 mW/cm*2)

E2 8%

7]75\44‘}*& 20 cm - HEAEFEES 0.002 mW/icm"2.

it LFSER AR 8@1,500-100,000 (MHz), BEE ¥} & 7 [REIES1.0mW/cm"2.

iF
ré.—'

~ End of Report ~
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