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Appendix - 2.4G WIFI
1. Duty Cycle
1.1 Test Result
1.1.1 Ant1
Antl
Mode X Frequency T on Period Duty Cycle Duty Cycle Max. DC
Type (MHz) (ms) (ms) (%) Correction Factor (dB) Variation (%)
2412 8.383 8.420 99.56 0.02 0.04
802.11b SISO 2437 8.383 8.420 99.56 0.02 0.00
2462 8.383 8.420 99.56 0.02 0.00
2412 1.392 1.436 96.94 0.14 0.04
802.11g SISO 2437 1.394 1.437 97.01 0.13 0.03
2462 1.395 1.437 97.08 0.13 0.03
802.11n 2412 1.302 1.344 96.88 0.14 0.03
(H”1;20) SISO 2437 1.302 1.345 96.80 0.14 0.03
2462 1.302 1.345 96.80 0.14 0.00
02,11 2422 0.650 0.692 93.93 0.27 0.03
(HT'40§1 SISO 2437 0.650 0.692 93.93 0.27 0.03
2452 0.650 0.692 93.93 0.27 0.03
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1.2 Test Graph
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2. Bandwidth
2.1 Test Result

2.1.1 OBW
X Frequency 99% Occupied Bandwidth (MHz) .
fede Type (MHz) il Result Limit Veget
2412 1 12.809 / Pass
802.11b SISO 2437 1 12.946 / Pass
2462 1 12.810 / Pass
2412 1 17.514 / Pass
802.11¢g SISO 2437 1 17.478 / Pass
2462 1 17.574 / Pass
2412 1 18.344 / Pass
%0{26(1);‘ SISO 2437 1 18.457 / Pass
2462 1 18.392 / Pass
2422 1 36.303 / Pass
SESIZTAIL(I)I; SISO 2437 1 36.943 / Pass
2452 1 37.440 / Pass
2.1.2 6dB BW
TX Frequency 6dB Bandwidth (MHz) i
Mode Type (MHz) ANT Result Limit Verdict
2412 1 8.641 >=().5 Pass
802.11b SISO 2437 1 8.667 >=0.5 Pass
2462 1 8.622 >=0.5 Pass
2412 1 15.589 >=(0.5 Pass
802.11¢g SISO 2437 1 15.838 >=(0.5 Pass
2462 1 15.596 >=().5 Pass
2412 1 16.492 >=().5 Pass
SESIZT;(I)I; SISO 2437 1 17.318 >=0.5 Pass
2462 1 16.522 >=0.5 Pass
802,11 2422 1 33.785 >=(0.5 Pass
(H"l'“ 40;1 SISO 2437 1 35.444 >=().5 Pass
2452 1 36.279 >=0.5 Pass
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2.2 Test Graph

2.2.1 0OBW

802.11b LCH 2412MHz Antl (SISO) NTNV

2 Ant: Ant1 ($SISD
CENT: 2412 MHz
Span: 40 MHz
REW: 360 kHz
10 4 VBW: 1 tMHz
R Detector: Peal
v W Mg Tragchgpe AAX Hold
nfv ] Vig SwaepPoint: 1001
0 N"a , Vig SweepTime. 1 ms
Iy | & Sweep: Continue
' f | [\
\V ¥ 99% OBW=12.809 MHz
-10 4 A "Im Maka
o | 1 ?405 806 MHz
J " 724 dBm
L 2 2413.615 MHz
— =20 f { -5.84 dBm
c% I'\‘l' Inl
B i ] \
] f |
>
3 |".l 1'II f\
-40 - / P Irﬂm%,«
f\w .JV\ { | : el
M.J""‘-f""
_50 4 {
60 -
=70 4
— Trace
-80 T T T T T
23920 24320
Frequency (MHz)
802.11b MCH 2437MHz_Antl (SISO) NTNV
2 Ani Ann gsmo
%an 40 MHz
REW: 360 kHz
10 4 VBW: 1.1 MHz
f Detector: Peak
W WV ‘-'nllM|| /¥ ll'"h"‘ TragorTcgpc MAX Hold
Y Swaap oint: 1001
04 ) |‘r SweepTime: 1 ms
'L"|| Sweep: Confinue
| L
“Jn| | | (].\
al v 0] 99% oaw 12.946 MHz
=10 4 t = i Make
f 1 5450.423 MHz
| -5.54 dBm
f "\ 2. 2443 369 MHz
— =20 { k-.l -7.37 dBm
L'% |I~ L'||
)
Z a0 i / L\
2 (J '
o i 4
=l
=40 A ey \
v / ,ﬂ\ L
W\,\,.MV Y W g TR
_50 B
60 -
=70 4
— Trace
-80 T T T T T
2417.0 2457.0
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

Tel: +86-755-23146130

http://www.btf-lab.com

Page 9 of 70

Version: 1/00


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

Report Number

: BTF251210R00403

802.11b HCH 2462MHz_Antl (SISO) NTNV
2 Ant: Ant1 gs\'lso
CENT: 2462 MHz
Span: 40 MHz
RBW: 360 kHz
10 4 VBW: 1.1 MHz
Detector: Peak
.U\,N"n Ilrwhﬂ""Lf‘\.ﬁn TraggTuipg:ﬁ.i\x Hold
i Sresret Joo
97 rn'n'lm JIw‘| 3 SWBE: Continue
[ IlI |u,"‘\.0
| 99% OBW=12.810 MHz
=10 MY dl Makar:
[ Y5455 834 iz
id L] -6.68 dBm
P |,| 2. 2468 644 MHz
=304 J \ 6.51 dBm
= W
= i \
= -30 p '
2 |
L) 7
= W JJ l/ il r”{\""
A i
M/ Bid W\L l\"" \‘MM
_50 4 { {
=60
=70 4
80 — Trace
2442.0 24820
Frequency (MHz)
802.11g LCH 2412MHz Antl (SISO) NTNV
30 Ant: Ant1 ($SISD
CENT: 2412 MHz
Span: 40 MHz
RBW: 620 kHz
20 A | VBW: 2 MHz
Detector. Peak
TracoTEpe. MAX Hold
gwaapT_olnl: JOO]
- | Wee| me ms
10 N'V-M “w"'w‘-wu«\ | SWBE: Continue
0 Jp” 13 99% OBW=17.514 MHz
d : ker:
J M 15403 463 MHz
yf | ‘L -0.29 dBm
22420977 MHz
— =10 1 0.96 dBm
é S
S 201 “M i hwxw W
o "
3 ¥
= a0 4}
-40 -
_50 -
-60
70 — Trace
23920 24320
Frequency (MHz)

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

BTF Testing Lab (Shenzhen) Co., Ltd.

Page 10 of 70

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

: BTF251210R00403

802.11g MCH 2437MHz_Antl (SISO) NTNV

Frequency (MHz)

30 Ant: Ant1 gsnso
CENT: 2437 MHz
Span: 40 MHz
REW: 620 kHz
20 A VBW: 2 MHz
Detector. Peak
TracoTz‘pe. MAX Hold
gwaap_rolnl: JOO]
- Wee| me ms
10 M“‘-«h Swae: Continue
4 H\P 99% OBW=17.478 MHz
04 i A Maker:
1. 2428.106 MHz
\ 0.68 dBm
2.2445.584 MHz
pis 1 1 0.89 dBm
g W |
% o
:'2°'WW*W’W‘ A
]
o |
= 30 A
-40 -
_50 -
-60 4
— Trace
=70 T T T T T T
217.0 24570
Frequency (MHz)
802.11g HCH 2462MHz Antl (SISO) NTNV
L Ant: Ant1 (SISO
CENT: 2462 MHz
an: 40 hHz
REW: 620 kHz
20 A VEW. 2 MHz
Dietector Peak
Tr:lmﬁgpm, MAX Hold
Swamenl 1001
il PR ML E Swoep: Continue.
«
"‘#Mw 5 99% OBW=17 574 MHz
04 j' i ker!
; 1. 2453 569 MHz
.f -1.28 dom
2 2471.143 MHz
=101 i’ : 7545 dBm
E
& 1 M
S ] A
] m‘
>
o
— a0 1
=40
_50 -
—60
— Tracs
=70 T T T T T T
24420 24820

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

Tel: +86-755-23146130

http://www.btf-lab.com

Page 11 of 70

Version: 1/00


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

Report Number: BTF251210R00403

802.11n(HT20) LCH 2412MHz Antl (SISO) NTNV

Frequency (MHz)

20 Ant: Ant1 gSISD
CENT: 2412 MHz
Span: 40 MHz
10 1 UBW MHz
Z
| oWl & Detector. Peak
1 h TracoTEpg: MAX Hold
F SweepPoint: 1001
04 SweapTima: 1 ms
f Sweep: Continue
‘
/ \ 99% OBW=18.344 MHz
=10 ||I \‘r Makaer:
| 1. 2403.038 MHz
¥ MM 0.40 dBm
2. 2421 383 MHz
— 20 T 0.00 dBm
£ “;U
% A
= =aD -w 1
@
=>
[ 4]
— 40 -
_50 4
=60
=70 4
80 — Trace
2392.0 24320
Frequency (MHz)
802.11n(HT20) MCH 2437MHz Antl (SISO) NTNV
30 Ant: Ant1 SSISD
CENT: 2437 MHz
Span: 40 MHz
RBW: 620 kHz
20 VEW: 2 MHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
10 4 SweepTime: 1 ms
W\I‘w Sweep: Confinue
{ '3 99% OBW=18.457 MHz
04 i i il Maker:
\ 1. 2427 606 MHz
/ \ 0.45 dBm
] | 2. 2446 063 MHz
sl B “) { 0.25 dBm
£ \
3 'l “
= -20 WJ ’W”w
@
=>
[+
g ] M
=40
_50 -
-60
70 — Trace
7.0 24570

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

Tel: +86-755-23146130

http://www.btf-lab.com

Page 12 of 70

Version: 1/00



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

Report Number

: BTF251210R00403

802.11n(HT20) HCH 2462MHz_ Antl (SISO) NTNV

Frequency (MHz)

30 Ant: Ant1 ESISD
CENT: 2462 MHz
Span: 40 MHz
RBW: 620 kHz
20 VEW: 2 MHz
Detector: Peak
TraceType: MAX Hold
gwaapT_olnl: 11001
- wee| ime ms
10 WMW SWBE: Confinue
rﬂw
99% OBW=18.392 MHz
04 ‘ki Maker:
\ 1. 2453.082 MHz
[‘ -0.38 dBm
L 2 2;1;151;?84 MHz
— =10 1 i -1. m
E i Y
% r
e [ W | W’N\(mr
@
=>
2 A
— 30 -
=40
_50 -
-60
— Trace
=70 T T T T T T T
24420 24820
Frequency (MHz)
802.11n(HT40) LCH 2422MHz Antl (SISO) NTNV
30 Ant: Ant1 £SISD
CENT: 2422 MHz
Span: 80 MHz
RBW:. 1.2 MHz
20 VBW: 4 MHz
Detector: Peak
TracoTEpe. MAX Hold
SweepPoint: 1001
10 4 Mw SweepTime: 1 ms
Sweep: Continue
L ¢
fl 99% OBW=36.303 MHz
04 I ' . \ Maker:
f 1. 2404.106 MHz
2.96 dBm
2. 2440.409 MHz
— =10 1 / 2.41 dBm
E
%
= 20 WW‘NWV‘
@
=>
— 30 -
-40 4
_50 -
=60
— Trace
=70 T T T T T T T
23820 24620

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

Tel: +86-755-23146130

http://www.btf-lab.com

Page 13 of 70

Version: 1/00


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

Frequency (MHz)

Report Number: BTF251210R00403
802.11n(HT40) MCH 2437MHz_Antl (SISO) NTNV
30 An! Anl1 55150
& i ke
Detector: Peal
EE'SSEE»%?NM#{‘@ Yo
10 1 ,.W \“"w g::::-rg;h‘ll'u:‘:
0- | i :P’ ! : 99% OBW=36.943 MHz
] Maker:
(f \ 1 2418.439 MHz
i f 2 2495252:%% MHz
& 1 WW \q’n“r
<=
s *ﬂ
= 30 A
-40 A
_50 -
-60
— Trace
=70 T T T T T T
2397.0 2477.0
Frequency (MHz)
802.11n(HT40) HCH 2452MHz Antl (SISO) NTNV
30 An! Ann gsnso
& i T
Detector: Peak
TracoTEpc MAX Hold
PO S | BeeepT: 1o
30 W ‘$ Swae: Continue
04 JP‘ 99% OBW=37.440 MHz
| \'g 1 2"433 550 MHz
ﬁ' 2 5470580 Mz
— =10 t 3.50 dBm
E M
@
= 20 1 t
: W Ml
(]
= 30 A
-40 A
_50 -
-60
— Trace
=70 T T T T T T
24120 24920

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

Tel: +86-755-231461

30 http://www.btf-lab.com

Page 14 of 70

Version: 1/00



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

Report Number: BTF251210R00403

2.2.2 6dB BW
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3. Maximum Conducted Output Power

3.1 Test Result

3.1.1 Power
X Frequency Maximum Average Conducted Output Power (dBm) R
pode Type (MHz) ANTI Limit Veigion

2412 15.40 <=30 Pass

802.11b SISO 2437 15.49 <=30 Pass

2462 15.18 <=30 Pass

2412 15.38 <=30 Pass

802.11¢g SISO 2437 15.53 <=30 Pass

2462 14.72 <=30 Pass

2412 14.99 <=30 Pass

2210{25(1);1 SISO 2437 15.10 <=30 Pass

2462 14.65 <=30 Pass

2422 15.59 <=30 Pass

féglzpltél)l SISO 2437 15.66 <=30 Pass

2452 15.43 <=30 Pass

Notel: Antenna Gain: Antl: -1.68dBi;
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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
X Frequency Maximum PSD (dBm) .
Eieds Type (MHz) ANTI Limit Verdfg

2412 -1.29 <=8 Pass

802.11b SISO 2437 -0.89 <=8 Pass

2462 -1.43 <=8 Pass

2412 -3.77 <=8 Pass

802.11g SISO 2437 -3.50 <=8 Pass

2462 -4.59 <=8 Pass

2412 -4.45 <=8 Pass

?1?126(1);1 SISO 2437 4.19 <=3 Pass

2462 -4.89 <=8 Pass

2422 -5.95 <=8 Pass

?géi(l)l; SISO 2437 -6.59 <=8 Pass

2452 -7.43 <=8 Pass

Notel: Antenna Gain: Antl: -1.68dBi;
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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
X Frequenc Level of Reference
. Type (I\C/IIHZ) ! i’ (dBm)
2412 1 7.37
802.11b SISO 2437 1 7.71
2462 1 7.24
2412 1 5.00
802.11g SISO 2437 1 5.41
2462 1 4.48
2412 1 5.45
?;’IQT;(I);‘ SISO 2437 1 5.01
2462 1 4.62
2422 1 3.65
SESIZT'}KI)‘)’ SISO 2437 1 2.77
2452 1 2.10
Notel: 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
X Frequenc Level of Reference Limit .
Mode Type (13[Hz) y ANT (dBm) (dBm) Verdict

2412 1 7.37 -22.63 Pass
802.11b SISO 2437 1 7.71 -22.29 Pass
2462 1 7.24 -22.76 Pass
2412 1 5.00 -25.00 Pass
802.11g SISO 2437 1 541 -24.59 Pass
2462 1 4.48 -25.52 Pass
2412 1 5.45 -24.55 Pass
SESIZT;(I)I; SISO 2437 1 5.01 -24.99 Pass
2462 1 4.62 -25.38 Pass
2422 1 3.65 -26.35 Pass
%IO{ZT'}KI)‘)’ SISO 2437 1 277 2723 Pass
2452 1 2.10 -27.90 Pass

Notel: 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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6. Form731

6.1 Test Result

6.1.1 Form731

Lower Freq (MHz) High Freq (MHz) MAX Power (W) MAX Power (dBm)
2412 2462 0.0357 15.53
2422 2452 0.0368 15.66
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