Report Number: BTF251020R00302

Appendix - BLE
1. Duty Cycle

1.1 Test Result

1.1.1 Ant1
Ant1
Mode TX Frequency T on Period Duty Cycle Dyty Cycle Max_. DC
Type (MHz) (ms) (ms) (%) Correction Factor (dB) Variation (%)
2402 2.136 2.499 85.47 0.68 0.03
1™ SISO 2440 2.136 2.500 85.44 0.68 0.03
2480 2.137 2.500 85.48 0.68 0.03
2402 1.084 2.499 43.38 3.63 0.03
2M SISO 2440 1.085 2.500 43.40 3.63 0.03
2480 1.084 2.499 43.38 3.63 0.03
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1.2 Test Graph
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2. Bandwidth

2.1 Test Result

2.1.1 OBW
> Frequency 99% Occupied Bandwidth (MHz) .
Mode Type (MHz) ANT Result Limit Verdict
2402 1 1.176 / Pass
™ SISO 2440 1 1.202 / Pass
2480 1 1.228 / Pass
2402 1 2.070 / Pass
2M SISO 2440 1 2.118 / Pass
2480 1 2.085 / Pass
2.1.2 6dB BW
TX Frequency 6dB Bandwidth (MHz) .
Mogs Type (MHz) ANT Result Limit Ol
2402 1 0.763 >=0.5 Pass
™M SISO 2440 1 0.731 >=0.5 Pass
2480 1 0.748 >=0.5 Pass
2402 1 1.182 >=0.5 Pass
2M SISO 2440 1 1.189 >=0.5 Pass
2480 1 1.237 >=0.5 Pass
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2.2 Test Graph
2.2.1 OBW
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3. Maximum Conducted Output Power

3.1 Test Result

3.1.1 Power
> Frequency Maximum Peak Conducted Output Power (dBm) .
Mode Type (MHz) ANT1 Limit Verdict
2402 -0.17 <=30 Pass
™M SISO 2440 -0.25 <=30 Pass
2480 -0.92 <=30 Pass
2402 -0.13 <=30 Pass
2M SISO 2440 -0.17 <=30 Pass
2480 -0.82 <=30 Pass
Note1: Antenna Gain: Ant1: 0.00dBi;
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3.2 Test Graph

3.2.1 Power

1M_LCH_2402MHz_Ant1_NTNV

30 Ant: Ant1
CENT: 2402 MHz
Span: 3 MHz
20 4 REW: 1 MHz
W, 3 MHz
Detector: Peak
TracaType: MAX Hold
10 4 AveragaCount: 1
SweepPoint: 1001
weepTime: 1 ms
l Sweep: Confinue
04 gr—— -___h__\“\x‘ AveragaTypa: RMS
o
b
Power: -0.17dBm
. _/ \\\\ 001,889 MH
Fa
L\“\ -0.17 dBm
TE" =20 -
23]
=)
=~ -30
@
3
—1 —40 1
-50
=60 4
_TO -
_80 -
— Trace
=20 T T T T T T
24005 24035
Frequency (MHz)
1M_MCH_2440MHz_Ant1_NTNV
30 Ant: Ant1
CENT: 2440 MHz
Span: 3 MHz
20 4 REW: 1 MHz
VBW: 3 MHz
Detector: Peak
TracaType: MAX Hold
10 4 AveragaCount: 1
SweepPoint: 1001
1 SweepTime: 1 ms
¢ Sweep: Continue
04 E———— . AveragaTypa: RMS
—— —
Power: -0.25dBm
~10 _(// \ Maker:
1. 2439.742 MHz
-0.25 dBm
TE" =20 -
23]
=)
=~ -30
@
3
—1 =40 1
-50
-60 4
_TO -
_80 -
— Trace
=20 T T T T T T
24385 24415
Frequency (MHz)

Total or partial reproduction of this document without permission of the Laboratory is not allowed.

BTF Testing Lab (Shenzhen) Co., Ltd.

Plant 101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an

Guangdong, China
Email: info@btf-lab.com

Tel: +86-755-23146130

http://www.btf-lab.com

Page 13 of 38
District, Shenzhen,

Version: 1/00


mailto:info@btf-lab.com
http://www.btf-lab.com

Report Number

: BTF251020R00302

1M_HCH_2480MHz_Ant1_NTNV
30 Ant: Ant1
CENT: 2480 MHz
Span: 3 MHz
20 4 REW: 1 MHz
BW: 3 MHz
Detector: Peak
TracaType: MAX Hold
10 4 AverageCount: 1
SweepPoint: 1001
1 gweepT:’r;na h1 ms
: Continue
0 S S| S — e o A:nveerg%e!'ype RMS
_‘a""__'_'_'_ _\__\_‘"-\-\_\_‘_
il Power: -0,92dBm
= _/ Yo 733 Mz
“~.] os2dBm
TE" =20 -
23]
=)
=~ -30
@
3
—1 —40 1
-50
=60 4
_To -
_80 -
— Trace
=20 T T T T T T
24785 24815
Frequency (MHz)
2M _LCH_2402MHz_Ant1_NTNV
30 Ant: Ant1
CENT: 2402 MHz
Span: 6 MHz
20 4 REW: 2 MHz
W 6 MHz
Detector: Peak
TracaType: MAX Hold
10 4 AverageCount: 1
SweepPoint: 1001
SweepTimea: 1 ms
l Sweep: Confinue
04 e o AverageType: RMS
= i T
B T Power: -0,13d8m
Rl / r;h;f& 496 MH
~ z
- - ] 013dBm
£ -20
23]
=)
=~ -30
@
3
—1 —40 1
-50
-60 4
_To -
_80 -
— Trace
=80 T T T T T T
23990 2405.0
Frequency (MHz)

Total or partial reproduction of this document without permission of the Laboratory is not allowed.
BTF Testing Lab (Shenzhen) Co., Ltd.

Plant 101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen,
Guangdong, China
Email: info@btf-lab.com

Page 14 of 38

Tel: +86-755-23146130 http://www.btf-lab.com Version: 1/00



mailto:info@btf-lab.com
http://www.btf-lab.com

Report Number

: BTF251020R00302

2M_MCH_2440MHz_Ant1_NTNV

e Ant: Ant1
CENT: 2440 MHz
Span: 6 MHz
20 4 REW: 2 MHz
W: 6 MHz
Detector: Peak
TracaType: MAX Hold
10 4 AveragaCount: 1
SweepPoint: 1001
SweepTimea: 1 ms
; Sweep: Confinue
04 e ——— e AveragaType: RMS
e i S
P -0.17dB
L i Maker i
- 1. 2439 568 MHz
= 0.7 dBm
’E" =20 -
23]
=)
=~ -30
@
3
—1 —40 1
-50
-60 4
_To -
_80 -
— Trace
=20 T T T T T T T
2437.0 24430
Frequency (MHz)
2M_HCH_2480MHz_Ant1 NTNV
e Ant: Ant1
CENT: 2480 MHz
Span: 6 MHz
20 4 REW: 2 MHz
W: 6 MHz
Detector: Peak
TracaType: MAX Hold
10 4 AverageCount: 1
SweepPoint: 1001
1 SweepTimea: 1 ms
Sweep: Confinua
04 o =—— o e L s AverageType: RMS
_/"_F'_FF _\__\_H_"-‘--._‘_
e Power: -0.82d8m
-10 1 Makar:
1 26153 3156 MHz
b~ :
— 00 - ~ m
=
23]
=)
=~ -30
@
3
—1 —40 1
-50
=60 4
_To -
_80 -
— Trace
=20 T T T T T T T
2477.0 2483.0
Frequency (MHz)

Total or partial reproduction of this document without permission of the Laboratory is not allowed.

BTF Testing Lab (Shenzhen) Co., Ltd.

Plant 101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an

Guangdong, China
Email: info@btf-lab.com

Tel: +86-755-23146130 http://www.btf-lab.com

Page 15 of 38
District, Shenzhen,

Version: 1/00


mailto:info@btf-lab.com
http://www.btf-lab.com

Report Number: BTF251020R00302

4. Maximum Power Spectral Density

4.1 Test Result

4.1.1 PSD
TX Frequency Maximum PSD (dBm/3kHz) .
Mode Type (MHz) ANT1 Limit Verdict
2402 -15.34 <=8 Pass
™M SISO 2440 -15.25 <=8 Pass
2480 -16.29 <=8 Pass
2402 -19.47 <=8 Pass
2M SISO 2440 -18.89 <=8 Pass
2480 -19.57 <=8 Pass
Note1: Antenna Gain: Ant1: 0.00dBi;
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4.2 Test Graph
4.2.1 PSD

1M_LCH_2402MHz_Ant1_NTNV
0 Ant: Ant1
CENT. 2402 MHz
Span: 1.145 MHz
RBW 3 kHz
=10 4 VBW: 10 kHz
z Detector: Peak
W Rvorsgucount 1
T ol ) int:
0] L i LT SimsshonToby
“\ﬂ"li Y MI‘NI,&! | Sweep: Continue
M ;J'Hv‘ﬁ( ‘ﬁwﬁqm AveragaType: RMS
_30 - r + 4 s
JL'"'M'\‘W Vo551 02 mHz
-15.34 dBm
— 404
E
@
= -50 -
2
5]
— 60 A
_TO B
_80 -
-30 4
100 — Trace
2401.428 I I ' ' I I I 2402.573
Frequency (MHz)
1M_MCH_2440MHz_Ant1_NTNV
0 Ant: Ant1
CENT. 2440 MHz
Span: 1.097 MHz
RBW: 3 kHz
= 1 Botoctor: Haak
f Lrva:e'!’y%s M‘A% Hold
£l "“J‘ 1A : erageCount:
-20 ey "ty '"“”'R“"*“‘fw“'“rw " S L0 ms
) Mﬂ! Wi'"‘ (UI Sweep: Continue
r,wiw*f'n' | [ M“" AveragaType: RMS
=30 -'*Nm | ! 'wh%% i
‘m‘\. " Y550 oae iz
| -15.25 dBm
— 404
E
@
= -50 -
2
5]
— 60 A
_TO B
_80 -
-30 4
100 — Trace
2439 452 ' ' ' ' ' " 2440549
Frequency (MHz)
Total or partial reproduction of this document without permission of the Laboratory is not allowed. Page 17 of 38

BTF Testing Lab (Shenzhen) Co., Ltd.

Plant 101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen,
Guangdong, China

Email: info@btf-lab.com Tel: +86-755-23146130 http://www.btf-lab.com Version: 1/00



mailto:info@btf-lab.com
http://www.btf-lab.com

Report Number: BTF251020R00302

1M_HCH_2480MHz_Ant1_NTNV
0 Ant: Ant1
CENT. 2480 MHz
S%an: 1.122 MHz
RBW: 3 kHz
=10 4 VBW: 10 kHz
Detector: Peak
Lra:eTy%Bmﬂﬁ Haold
1 fL i 5 - weragaCou
20 TR k] L U T L S
w\ .\p‘w""l bi h\uw A Sweep: Continue
) Y Ll AveragaType: RMS
W of {0l
30 W - it Maker:
‘m“r‘ 1. 2479.945 MHz
m\}"\ “16.23 dBm
— 40
E
%
= 50
g
)
— 60 A
_TO B
_80 -
80 A
100 — Trace
2479439 ' ' ' ' ' " 2480561
Frequency (MHz)
2M _LCH_2402MHz_Ant1_NTNV
0 Ant: Anti
CENT. 2402 MHz
Span: 1.773 MHz
RBW: 3 kHz
=10 4 VBW: 10 kHz
Detector: Peak
9 TracaType: MAX Hold
Sweegbont 1183
-20 ;
)4 I"\LV SweepTime: 186.99 ms
WPM,W{WWWN‘ b ”"‘I“*"‘*‘Tﬂ»ﬂw\ﬂwﬁw Qi Contiue,
=) .VJM i { | “W‘ Maker:
' 1.2401.921 MHz
-18.47 dBm
— —40
E
%
= 50
g
)
— 60 A
_TO B
_80 -
80 A
100 — Trace
2401 114 ' ' ' ' ' " 2402887
Frequency (MHz)
Total or partial reproduction of this document without permission of the Laboratory is not allowed. Page 18 of 38

BTF Testing Lab (Shenzhen) Co., Ltd.

Plant 101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen,
Guangdong, China

Email: info@btf-lab.com Tel: +86-755-23146130 http://www.btf-lab.com Version: 1/00



mailto:info@btf-lab.com
http://www.btf-lab.com

Report Number: BTF251020R00302

2M_MCH_2440MHz_Ant1_NTNV
0 Ant: Ant1
CENT. 2440 MHz
Span: 1.784 MHz
RBW- 3 kHz
=10 4 VBW: 10 kHz
Detector: Peak
TracaType: MAX Hold
$ San
=20 + d’ ,1’_ nggngma 188,18 ms
ey W Ll 1Y 5 : Conti
M M"PWW ANt 4 o Swwep: Contnge,
=30 1 I | ] H%WW Maker:
™ 1.2439.918 MHz
-1B.89 dBm
— 401
E
]
= -50 -
g
)
— 60 A
_TO B
_80 -
-0
— Trace
=100 T T T T T T T T t
2439.108 2440892
Frequency (MHz)
2M_HCH_2480MHz_Ant1 NTNV
0 Ant: Antd
CENT. 2480 MHz
S%an: 1.856 MHz
RBW: 3 kHz
=10 4 VBW: 10 kHz
Detector: Peak
1 TracaType: MAX Hold
AverageCount: 1
20 4 SweepPoint: 1238
[T i Sweep. Conting .
b’f&wﬂl&ﬂﬂ" T WWWM AverageType: RMS
]
-30 M&W ! M
i
l"wl‘llm VohiTo 017 Mz
-18.57 dBm
— 404
E
]
= -50 -
2
)
— 60
_TO B
_80 -
-0 4
— Trace
=100 T T T T T T T T t
2479.072 2480928
Frequency (MHz)
Total or partial reproduction of this document without permission of the Laboratory is not allowed. Page 19 of 38

BTF Testing Lab (Shenzhen) Co., Ltd.

Plant 101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen,
Guangdong, China

Email: info@btf-lab.com Tel: +86-755-23146130 http://www.btf-lab.com Version: 1/00



mailto:info@btf-lab.com
http://www.btf-lab.com

Report Number: BTF251020R00302

5. Unwanted Emissions In Non-restricted Frequency Bands

5.1 Test Result

5.1.1 Ref
X Frequency Level of Reference
Mode Type (MHz) ANT (dBm)
2402 1 -0.41
™M SISO 2440 1 -0.50
2480 1 -1.21
2402 1 -0.92
2M SISO 2440 1 -0.94
2480 1 -2.01
Note1: Refer to FCC Part 15.247 (d) and ANSI C63.10-2020, the channel contains the maximum PSD level was used to
establish the reference level.

5.1.2 CSE

TX Frequenc Level of Reference Limit ’

Mode Type (&HZ) Y ANT (dBrm) (dBm) Verdict
2402 1 -0.41 -20.41 Pass
1™ SISO 2440 1 -0.50 -20.50 Pass
2480 1 -1.21 -21.21 Pass
2402 1 -0.92 -20.92 Pass
2M SISO 2440 1 -0.94 -20.94 Pass
2480 1 -2.01 -22.01 Pass

Note1: Refer to FCC Part 15.247 (d) and ANSI C63.10-2020, the channel contains the maximum PSD level was used to

establish the reference level.
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5.2 Test Graph

5.2.1 Ref
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5.2.2 CSE
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6. Form731
6.1 Test Result

6.1.1 Form731

Lower Freq (MHz) High Freq (MHz) MAX Power (W) MAX Power (dBm)
2402 2480 0.0010 -0.13
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