Report Number: BTF250908R00201

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 2.500 85.44 0.68 0.03
1™ SISO 2440 2.137 2.501 85.45 0.68 0.03
2480 2.136 2.500 85.44 0.68 0.03
2402 1.079 2.499 43.18 3.65 0.03
2M SISO 2440 1.080 2.499 43.22 3.64 0.03
2480 1.080 2.499 43.22 3.64 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 1.034 / Pass
™ SISO 2440 1 1.039 / Pass
2480 1 1.049 / Pass
2402 1 2.049 / Pass
2M SISO 2440 1 2.054 / Pass
2480 1 2.046 / Pass
2.1.2 6dB BW
TX Frequency 6dB Bandwidth (MHz) .
Mote Type (MHz) ANT Result Limit Vejdick
2402 1 0.668 >=0.5 Pass
™M SISO 2440 1 0.669 >=0.5 Pass
2480 1 0.682 >=0.5 Pass
2402 1 1.150 >=0.5 Pass
2M SISO 2440 1 1.139 >=0.5 Pass
2480 1 1.156 >=0.5 Pass
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2.2 Test Graph

2.2.1 0BW

1M_LCH_2402MHz_Ant1_NTNV

Frequency (MHz)

20 Ant: Ant1
CENT: 2402 MHz
Span: 3 MHz
RBW. 30 kHz
10 A VBW: 91 kHz
Detector: Peak
TracoTz‘pa: MAX Hold
gwaep_rolnl:gozm
o 8 weepTime: 3.2 ms
0 A fr"un.u./v‘(‘ﬁk‘\’\(-.ﬁl \ Swae: Continue
,r’\.’l e 4 99% OBW=1.034 MHz
=10 1 ] ¥ \\i Maker:
1.2401.411 MHz
/ -12.58 dBm
/ 22402 445 MHz
— =204 o+ 1 \ -13.28 dBm
= / \
g /H \\w\.
— _an 4 L Fat
3 30 AT \.z\yf\/\’
5 r -
L™
~ a0 JI" \l\
fr‘ \
I \H‘i*\ "
-50 4 2, Wl L
—60 -
=70 4
— Trace
-80 T T T T T
24005 24035
Frequency (MHz)
1M_MCH_2440MHz_Ant1_NTNV
2 Ant: Ant1
CENT: 2440 MHz
Span: 3 MHz
RBW. 30 kHz
10 A VBW: 91 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
L VTl 2 A Swaep. Contride
N 2p; G
WV Myl \
\ 99% DBW=1.039 M|
=10 4 \"‘\__{ Maker: HH
¥ 1. 2439406 MHz
-13.38 dBm
\ 2. 2440 .445 MHz
— =209 1 -13.94 dBm
E b
% n .{J \‘w\
=~ -30 1 A ! R
) S W
=>
D 1Y “\\
| -40 4 .II "
HNI 11.
50 .1 J“"r tk“d‘trr N
e w..’\.a LY
)
—60 -
=70 4
— Trace
-80 T T T T T
24385 24415

Total or partial reproduction of this document without permission of the Laboratory is not allowed.
BTF Testing Lab (Shenzhen) Co., Ltd.
101/201/301, Building 1, Block 2, Tantou Industrial Park,Tantou Community, Songgang Subdistrict, Bao'an District, Shenzhen, China

Email: info@btf-lab.com

Tel: +86-755-23146130

http://www.btf-lab.com

Page 6 of 38

Version: 1/00



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

Report Number:

BTF250908R00201

1M_HCH_2480MHz_Ant1_NTNV

= Ant: Ant
CENT. 2480 MHz
Span: 3 MHz
REW: 30 kHz
30 VEW, 91 kHz
Detector: Peak
TracoTEpe MAX Hold
gwaap_rolnl ;%{}1
- Wee| ime ms
1] |ﬂ¢f‘\'(\af')\'l,r\f\.r\,.,l'ﬂ'>\< Swae: Continue
%
'ﬂ""l 99% OBW 1.049 MHz
=10 1 1 ? 89% |
‘W 4 1 24?'} 399 MHz
f 12 98 dBm
/ A 2 2460448 MHz
=ani - N “13.87 dBm
& ' A
E M‘Hf‘\‘lr \“
= =30 \‘r\_ﬂ_w’ ‘MLJ'\I
@ f
2 IJ"' V\ﬂ
= 40 - /
=0 "‘-"“"‘/J M
-60
=70
-80 —— Te
24785 24815
Frequency (MHz)
2M_LCH_2402MHz_Ant1 NTNV
= Ant: Ant
CENT: 2402 MHz
Span: 6 MHz
REW: 62 kHz
30 VEW: 200 kHz
Detector: Peak
TracoTz‘pe MAX Hold
H‘\I SweepPoint: 1001
04 Y a SweepTime: 1.53 ms
II A 3 C 1
P./'ﬂun‘-'ﬂ\/ vy | |]\ Sweep: Continue
99% OBW 2.049 MHz
=10 4 I " L 1 it
Ir\‘/\I \‘3 1 2400 908 MHz
1.93 dBm
\ 2. 2405 068 MHz
— =20 \ -12.09 dBm
& \
o / 5
) ~0 AN / III -r\_,r
tle \"-f\ I N '1
— 40 - /
M.I/ L‘\
-50 4 f
y -
aal Vi
-60
=70
-80 — Trace
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.
101/201/301, Building 1, Block 2, Tantou Industrial Park,Tantou Community, Songgang Subdistrict, Bao'an District, Shenzhen, China

Email: info@btf-lab.com

Tel: +86-755-23146130

http://www.btf-lab.com

Page 7 of 38

Version: 1/00



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

Report Number:

BTF250908R00201

2M_MCH_2440MHz_Ant1_NTNV

2 Ant: Antt
CENT: 2440 MHz
Span: 6 MHz
RBW. 62 kHz
10 1 VBW. ?DD kHz
Detector: Peak
TracoTEpa MAX Hold
SweepPoint: 1001
0 N\/J SweepTime: 1.53 ms
|vJ \/ (\f‘lrn'u \\ Sweep: Confinue
J'
-10 4 WAl ey \,JF 99% OBW=2.054 MHz
1. 2438 906 MHz
! \ 10.90 dBm
\ 2 2440.960 MHz
=20 / o -11.76 dBm
1= \
@ / \
=) / \
; = .-"‘U”"’\“ j‘ l\‘ M(\,J"Vﬁ\
> f V b A
[} r_,(“ L2
— 40 1 i hl"
4 \
Ial
50 I.'.'Ir \\\
b/ RN
=60
=70 4
— Trace
=80 T T T T T T T
2437.0 24430
Frequency (MHz)
2M_HCH_2480MHz_Ant1 NTNV
2 Ant: Antt
CENT: 2480 MHz
Span: 6 MHz
RBW. 62 kHz
10 1 VBW. ?DD kHz
Detector: Peak
TracoTEpa MAX Hold
-'q'| gwaep_rolnl J05%1
- WEe| ime ms
0 nulnL"n\""‘{, MNJI\'\\ Swae: Continue
i
~10 4 1&/’ v \A' 89% OBW=2.046 MHz
J \ 1.2478.911 MHz
/ \ 10.20 dBm
" by 2 2480.95? MHz
— —20 \ -11.61 dBm
£ \
3 \
= =30 1 o fa
5 e Wi A
> 7l
o P “\\
—
-40 J S
o “\
=50 4 Mﬂr‘ LY
b Ve
=60
=70 4
— Trace
=80 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.

101/201/301, Building 1, Block 2, Tantou Industrial Park,Tantou Community, Songgang Subdistrict, Bao'an District, Shenzhen, China

Email: info@btf-lab.com

Tel: +86-755-23146130

http://www.btf-lab.com

Page 8 of 38

Version: 1/00


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

Report Number: BTF250908R00201

1M_LCH_2402MHz_Ant1_NTNV
20 Ant: Ant1
CENT: 2402 MHz
Span: 3 MHz
REW' 100 kHz
10 4 { VEW: 300 kHz
Detector: Peak
TracoTEpg: MAX Hold
SweepPoint: 1001
04 SweapTima: 1 ms
Sweep: Confinue
-6dB BW-0.668MHz
=10 4 Maker:
12401583 MHz
-1.01 dBm
2.2402.171 MHz
— =20 .99 dBm
E 3. 2402251 MHz
% -1.01 dBm
= -30 4
]
>
o
1 404
|~rl~
[
_50 4
=60 -
=70 4
— Trace
=80 T T T T T T T T t
24005 24035
Frequency (MHz)
1M_MCH_2440MHz_Ant1_NTNV
20 t: Ant1
CENT: 2440 MHz
S%an: 3 MHz
REW: 100 kHz
10 4 VEW: 300 kHz
[T}cmqror' "-‘ﬁ!&x Hold
r,-'\__u——‘”"\——xJ gﬁgng%?ﬁlz 1mm
- WEE| ime ms
0 j 4 Swae: Continue
o i \\
~10 4 | | 7 ! 6dB BIW.0.669MHz
&r:
\ 1. 2439.589 MHz
-1.76 dBm
hY 2. 2440168 MHz
i =20 4.24 dBm
E 3. 2440258 MHz
-1.76 dBm
= 30 1 pﬂi v s
g M .\fnﬂ N
o Pﬂ / 1{” \
— 40 Y A
iI||’| .m.r }
l| I u'i'll
_50 4
-60 -
=70 4
— Trace
=80 T T T 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. Page 9 of 38

BTF Testing Lab (Shenzhen) Co., Ltd.

101/201/301, Building 1, Block 2, Tantou Industrial Park,Tantou Community, Songgang Subdistrict, Bao'an District, Shenzhen, 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: BTF250908R00201

1M_HCH_2480MHz_Ant1_NTNV

TaeneaaY

Ant: Ant
CENT: 2480 MHz
Span: 3 MHz

RBW: 100 kHz

VBW. BDD kHz
Detector: Peak
TracoTEpe MAX Hold
SweepPoint: 1001
SweapTima: 1 ms
Sweep: Continue

bﬂ'? BW:0.682MHz
1 ?4?9 585 MHz
122 dBm
2 2475931 MHz
.78 dBm
3. 2480267 MHz

3 N -1.22 dBm
o P 3
= -30 4 i \
T \
>
= Sy
-40 4
I ﬂrhkl Wl,lﬁ
_50 4
=60 -
=70 4
80 — Trace
24785 24815
Frequency (MHz)
2M_LCH_2402MHz_Ant1_NTNV
2 Ant: Ant
CENT: 2402 MHz
Span: 6 MHz
REW: 100 kHz
10 4 VBW. 300 kHz
Detector: Peak
TracoTEpe MAX Hold
; M\, H‘i EVvesp i 1 ma
D7 r_!' \“r\"’ﬂ/ \/"‘I ] Sweep: Confinue
/
™~ %% B BW:1.150M
=10 1 o \py bﬂ 1.150MHz
A 1 2401 357 MHz
\ -2 .50 dBm
/ . 22401952 MHz
=20 4 50 dBm
£ / \ 3. 2402.507 MHz
@ ,‘J \ “2.50 dBm
5
— -3 ) Y
3 b s Y
g /
== »/ \\
[
o I R
»"““.-"J Nl
=60 -
=70 4
80 — Trace
2399.0 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.
101/201/301, Building 1, Block 2, Tantou Industrial Park,Tantou Community, Songgang Subdistrict, Bao'an District, Shenzhen, China

Email: info@btf-lab.com

Tel: +86-755-23146130

http://www.btf-lab.com

Page 10 of 38

Version: 1/00



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

Report Number: BTF250908R00201

2M_MCH_2440MHz_Ant1_NTNV

20
10 4 2
N,/!\\«- il
0 ! Va¥ RVNAR |
»;J ‘-‘,.\
=07 J'Nf S

Ant: Ant
CENT: 2440 MHz
Span: 6 MHz

RBW: 100 kHz
VBW. BDD kHz
Detector: Peak
TracoTEpe MAX Hold
SweepPoint: 1001
SweapTima: 1 ms
Sweep: Continue

bclB BW 1.139MHz
1 2439 358 MHz

1 56 dBm
22439916 MHz

=20 \ 4.44 dBm
£ \ 3. 2440.458 MHz
-1.56 dBm
3 / \
= -30 1 ! I,fwx,k A b Val
g /
g /
1 404 /
I
Bk v Wi
=60 -
=70 4
— Trace
=80 T T T T T
2437.0 24430
Frequency (MHz)
2M_HCH_2480MHz_Ant1 NTNV
2 Ant: Ant
CENT. 2480 MHz
Span: 6 MHz
REW' 100 kHz
10 1 2 VEW 300 kHz
Detector: Peak
.'% \ ;racoTEpe IM#&(} :Iold
0 ) VAWV S WAL Saae Tt e
~ Sweep: Continue
af
-10 4 r;‘“’ RN m'Ei BW:1.156MHz
| \ 1.2479.353 MHz
(/ \ -0.91 dBm
\ 2. 2479 946 MHz
— =20 1 f 509 dBm
£ / \ 3. 2480,509 MHz
23] L -0.891 dBm
f
E’ -30 Hlu/"\ﬂl\f hw\,f\,r"‘\
@ /
3 v
1 404 A
W
-50 'l,["",u'\/ T W i
=60 -
=70 4
— Trace
=80 T T T T T T
2477.0 24830
Frequency (MHz)

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

BTF Testing Lab (Shenzhen) Co., Ltd.
101/201/301, Building 1, Block 2, Tantou Industrial Park,Tantou Community, Songgang Subdistrict, Bao'an District, Shenzhen, China

Email: info@btf-lab.com

Tel: +86-755-23146130

http://www.btf-lab.com

Page 11 of 38

Version: 1/00



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

Report Number: BTF250908R00201

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 5.13 <=30 Pass
™M SISO 2440 4.39 <=30 Pass
2480 5.02 <=30 Pass
2402 4.17 <=30 Pass
2M SISO 2440 4.81 <=30 Pass
2480 5.49 <=30 Pass
Note1: Antenna Gain: Ant1: -0.58dBi;
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3.2 Test Graph

3.2.1 Power
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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 -11.11 <=8 Pass
™M SISO 2440 -11.54 <=8 Pass
2480 -10.97 <=8 Pass
2402 -13.59 <=8 Pass
2M SISO 2440 -12.84 <=8 Pass
2480 -12.46 <=8 Pass
Note1: Antenna Gain: Ant1: -0.58dBi;
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4.2 Test Graph
4.2.1 PSD
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5. Unwanted Emissions In Non-restricted Frequency Bands

5.1 Test Result

5.1.1 Ref
TX Frequency Level of Reference
Mode Type (MHz) ANT (dBm)
2402 1 4.98
™ SISO 2440 1 4.21
2480 1 4.85
2402 1 3.81
2M SISO 2440 1 4.46
2480 1 5.18
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 4.98 -15.02 Pass
™ SISO 2440 1 4.21 -15.79 Pass
2480 1 4.85 -15.15 Pass
2402 1 3.81 -16.19 Pass
2M SISO 2440 1 4.46 -15.54 Pass
2480 1 5.18 -14.82 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 0.0035 5.49
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