Report Number: BTF251013R00202

Appendix - BLE
1. Duty Cycle
1.1 Test Result
1.1.1 Ant1
Ant1
Mode TX Frequency T on Period Duty Cycle Duty Cycle Max. DC
Type (MHz) (ms) (ms) (%) Correction Factor (dB) Variation (%)
2402 2.137 2.500 85.48 0.68 0.03
1™ SISO 2440 2.137 2.500 85.48 0.68 0.03
2480 2.128 2.499 85.15 0.70 0.03
2402 1.085 2.501 43.38 3.63 0.03
2M SISO 2440 1.076 2.500 43.04 3.66 0.03
2480 1.085 2.500 43.40 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 1.145 / Pass
™ SISO 2440 1 1.169 / Pass
2480 1 1.158 / Pass
2402 1 2.068 / Pass
2M SISO 2440 1 2.082 / Pass
2480 1 2.086 / Pass
2.1.2 6dB BW
TX Frequency 6dB Bandwidth (MHz) .
Mote Type (MHz) ANT Result Limit Vejdick
2402 1 0.751 >=0.5 Pass
™M SISO 2440 1 0.717 >=0.5 Pass
2480 1 0.750 >=0.5 Pass
2402 1 1.241 >=0.5 Pass
2M SISO 2440 1 1.244 >=0.5 Pass
2480 1 1.160 >=0.5 Pass
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2.2 Test Graph

2.2.1 0BW

1M_LCH_2402MHz_Ant1_NTNV

10 Ant: Anti
| CENT: 2402 MHz
Span: 3 MHz
REW: 30 kHz
0 1 VBW. 91 kHz
Detector: Peak
‘ ” A N 1 ;racoT pa:lm%t!old
A hY \\’\nﬂl weepHoinl:
= VY S Time: 3.2
10 e A A
i \\'*“ 2 99% DBW=1.145 MHz
=20 A Maker:
! 1. 2401 354 MHz
'l -21.13 dBm
A \ 2. 2402 499 MHz
— 30 1 o 1 1 \,\\ -22.00 dBm
E ot |
m !;\,J W
= !
— _.40 - 1‘""- 1
5 1 Lo
2 ¢ | "
J
1 504 i V\V'n_d\
-WJ o,
v Wl
60 - i
70 }
-80 |
| — Trace
=80 T T T T T T
24005 24035
Frequency (MHz)
1M_MCH_2440MHz_Ant1_NTNV
10 Ant: Anti
CENT: 2440 MHz
Span: 3 MHz
REW: 30 kHz
0 VBW. 91 kHz
Detecior: Peak
A ~ “\ ;racoT pe:lMﬁ;éllkmld
= AN e
| v \ Sweep: Confinue
.'N\f{\f H—"‘ ¥\
N2 99% OBW=1.169 MH:
-20 4 1 &/ ‘ME Maker: :
; 1. 2439.336 MHz
! Wl -21.96 dBm
N | 2. 2440505 MHz
=30 s -22 82 dBm
=
Z il \\
Z 40 L e
. [ \
fd
2l g ™
50 ij ‘u"‘w
gV L’v\.\.
60 -
_?0 -
=80 4
— Trace
=80 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.
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

Frequency (MHz)

Report Number: BTF251013R00202
1M_HCH_2480MHz_Ant1_NTNV
10 Ant: Ank
CENT. 2480 MHz
Span: 3 MHz
REW' 30 kHz
0 VBW. 91 kHz
Detector: Peak
i Swepbort 1001
A A ™y
104 A Syeshrine 42 ms
N\J/\.I
f 1 99% OBW=1.158 MHz
_.20 - i i
/’h‘l ¢ Y NeT9 344 MHz
J " 2. 480 503 Mz
— 30 A ann LN 2298 dBm
= "
% Ir‘\./\'J J\/\,
= 40 A b
]
3 o
~ 504
P ‘\w\%
60
_?0 -
=80
— Trace
=80 T T T T T T
24785 24815
Frequency (MHz)
2M _LCH_2402MHz_Ant1_NTNV
0 ' Ant: Anti
CENT: 2402 MHz
Span: 6 MHz
REW: 62 kHz
0 VBW: 200 kHz
N [T)rca[ccgrorpe VAR Hold
,"n'.ﬁ P U’\,«m'r\', Swaapz‘olnl 1001
-10 I.W \ SweepTime: 1.53 ms
‘\/I L\ Sweep: Continue
20 4 “,J \i 99% OBW=2.068 MHz
;’fl | W 1 2400911 MHz
J \'k 2 2408 079 Mz
— =30 r’J ' ~18.06 dBm
L% "llnlr'l L“"“\w\ﬂ
"
2 . sl b
@ '\f\
> [
o
=1 504 /
_n L
ol
-0 4+ b
_?0 -
=80
| — Trace
=80 T T T T T T
2399.0 2405.0

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: BTF251013R00202
2M MCH 2440MHz Ant1 NTNV
10 T Ant: Ant1
CENT: 2440 MHz
| Span: 6 MHz
REW. 62 kHz
04 | VBW: 200 kHz
fl ‘ 'I[')rcatggl"gpa ‘ﬁAK Hold
o Ll
= ATV 2 L o T
"‘-JI 2| Sweep: Continue
4 99% OBW=2.082 MHz
S /f [\ ';"azaaa 901 MH
/ [ \\ 1890 dBm
2. 2440983 MHz
— 30 4 A ,// \\M “18.52 dBm
E \/
om |
4
E’ - = | | M\
B ' \
) [ i
=1 504 Prf \
b I’v\rI '\‘m.n‘,\-\
g0 4™ oy
_?’0 -
=80
| — Trace
=80 T T T T T T T T t
2437.0 24430
Frequency (MHz)
2M_HCH_2480MHz_Ant1_NTNV
i 1 Ant: Antl
CENT: 2480 MHz
| Span: 6 MHz
REW. 62 kHz
04 | VBW. ?DD kHz
Detecior: Peak
fl ‘ ;racoTEpa |Mﬁ]>i<J1HOId
-10 4 Ir\‘."n'u'ﬁ‘.ff LA S W | SwespTime: 153 ms
| l*\ | Sweep: Continue
."'\,,II W {
}f“' \% 99% OBW=2.086 MHz
=20 4 Make
4 i\. 1 24?5 890 MHz
/ [ -20.25 dBm
e \ 2. 2480 976 MHz
—=30] f’ 1 \11 “20.80 dBm
é 1"\, /ﬂhr"' \«-'Iﬂ‘l U\'\\\Mp
= 40 e f . ”“\
° N
= r
g J N\
=50 - / X
4,." N
—g0 4\ Hlen "‘J\V..ﬂ
_?’0 -
=80
| — 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 8 of 38

Version: 1/00


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

Report Number: BTF251013R00202

1M_LCH_2402MHz_Ant1_NTNV
10 Ant: Ant1
CENT: 2402 MHz
Span: 3 MHz
RBW. 100 kHz
04 ‘/i VBW: 300 kHz
1 e _IIZ}ctccil_or. Pﬁk}(ﬂ o
raceType: o
/t'/ \\l' Swsapz‘%inl: 1001
=10 ™\ SweepTime: 1 ms
Ny Sweep: Confinue
k‘k
7 -6dB BW:0.751MHz
=20 1 i f A I\.b!:ker' !
Fiaa 1. 2401544 MH;
A \f\ FagdEm
22402186 MHz
=i / 3. 2409 968 Mz
c% P F 7 38 dBm
P
Z 401 1A
2 o J‘WW.H
5 rand | I
-50 4/ ]
60 4
_?0 -
-80
— Trace
=20 T T T T T
24005 24035
Frequency (MHz)
1M_MCH_2440MHz_Ant1_NTNV
10 t: Ant1
CENT: 2440 MHz
S%an: 3 MHz
RBW: 100 kHz
i e oty
T ecior: Peal
‘y/_uw ~f i TraceType: MAX Hold
*. SweepPoint: 1001
=10 SweepTime: 1 ms
/ \ Sweep: Continue
“ =
-6dB BW:0.717MHz
-20 | I i Ny Maker:
,.v“/"'f ke 7 1. 2439 567 MHz
f ‘\ -7.57 dBm
ﬁ/\/ 2.2440.168 MHz
— —30 1 -1.57 dBm
3. 2440.284 MHz
E I, \ 7 57 d8m
£ i
=) i
= -40 t
% / \\WN“"
— 5o {7 ™
60 4
_?0 -
-80 4
— Trace
=20 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.

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 9 of 38

Version: 1/00



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

Report Number:

BTF251013R00202

1M_HCH_2480MHz_Ant1_NTNV

Frequency (MHz)

10 Ant Ant
CENT: 2480 MHz
Span: 3 MHz
RBW. 100 kHz
04 L,—\‘j\ I BEW 300 kHz
~ tector: Peak
s s TracoTEpe MAX Hold
SweepPoint: 1001
=10 | SweepTime: 1 ms
Sweep: Continue
204 e Mo {608 BW.0.750MHz
; I ?4?'} 538 MHz
g “f\., 8 26 dBm
/ 2 2480.1?8111“MH2
= -30 — \’\1\ 3. 2480.289 MHz
Iy -B.26 dBm
& o
= 40 A A
3 f/ ¥
— 50 L‘JJ\J]JLN'rln_m
-60 4
_?0 -
-80
— Trace
-90 T T T T T T
24785 24815
Frequency (MHz)
2M_LCH_2402MHz_Ant1_NTNV
10 Ant Ant
CENT: 2402 MHz
Span: 6 MHz
RBW: 100 kHz
0- % | VBW. 300 kHz
£\ A N PraceType: MAX Hold
§/ M\ Swsapz‘%lnl 1001
=10 i SweepTime: 1 ms
ﬂ \,\\ Sweep: Continue
"\I
g ! ! / | L) (608 BI:1 241012
\ 1 2401 282 MHz
/ 7 B9 dBm
7 2. 2401.922 MHz
e "'\fr \f 3 2403 534 Mz
L'% | \n"‘#“-"/ \”"‘"\J\ g
=) \
= -40 4
@
=>
(]
L / \
k!
h ur"" xuv\‘-\m\
-60 4 T
_?0 -
-80
— Trace
-80 T T T T T T
23990 2405.0

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: BTF251013R00202

2M_MCH_2440MHz_Ant1_NTNV

10 Ant Ak
CENT: 2440 MHz
Span: 6 MHz
0 2 REW: 100 kHz
b | VBW. 200 kH
Al MM TracaTys ‘ﬂzAXH Id
/ race {23 (]
‘U (ad e Swaapz‘%lnl 1001
=10 SweepTime: 1 ms
A/\J Sweep: Continue
f |
201 ,,/ll \ mB Bw 1.244MHz
/ 1 1 ?43'} 276 MHz
% \ -8.06 dBm
/ 22439922 MHz
-ag 4 -2.06 d
Tc_“ a0 ' Wi, 3. 7440 520 MHz
fa] I"UJ\.«—J W 806 dBm
/
o =
ol . Y
© / \L'
>
o r/ \,
Bl \\,
Ml In"““"u
60 A
_?0 -
=80
— Trace
-90 T T T T T T T
2437.0 24430
Frequency (MHz)
2M_HCH_2480MHz_Ant1 NTNV
10 Ant Ak
CENT: 2480 MHz
Span: 6 MHz
3 REW: 100 kHz
0 R BEW 300 kHz
tecior: Peak
| TracaType: MAX Hold
1(\""\/"] "'!\»"v-"pil Swaapz‘%lnl 1001
=10 ™ 4\‘| (S;veapTgpsﬂ ms
P aweep. Loninue
i b
L
g ! ! il » 1648 BV-1.160Mrz
/ ‘-._| YT 360 iz
g \ -8.78 dBm
Fd Y 22479934 MHz
- B . m
B 30 (a"\f‘l W\ 3.2480.520 Mz
[aa N\t s = -
=) /
= 40 4 4
O] / \\
z f \
e
— -50 = W
f i
e \“—-/r W
60
_?0 -
=80
— Trace
-90 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 11 of 38

Version: 1/00



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

Report Number: BTF251013R00202

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 -1.14 <=30 Pass

™M SISO 2440 -1.50 <=30 Pass

2480 -2.17 <=30 Pass

2402 -1.10 <=30 Pass

2M SISO 2440 -1.35 <=30 Pass

2480 -2.02 <=30 Pass

Note1: Antenna Gain: Ant1: 0.00dBi;
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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 -16.49 <=8 Pass
™M SISO 2440 -17.29 <=8 Pass
2480 -17.56 <=8 Pass
2402 -19.84 <=8 Pass
2M SISO 2440 -20.15 <=8 Pass
2480 -20.99 <=8 Pass
Note1: Antenna Gain: Ant1: 0.00dBi;
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4.2 Test Graph
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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 -1.20
1™ SISO 2440 1 -1.56
2480 1 -2.24
2402 1 -1.71
2M SISO 2440 1 -1.96
2480 1 -2.68
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 -1.20 -21.20 Pass
1™ SISO 2440 1 -1.56 -21.56 Pass
2480 1 -2.24 -22.24 Pass
2402 1 -1.71 -21.71 Pass
2M SISO 2440 1 -1.96 -21.96 Pass
2480 1 -2.68 -22.68 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 0.0008 -1.10
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