Spectrum Analyzer 1 i+
Occupied BW

Frequency v
KEYSIGHT !nput RF Input Z: 50 Q Center Freq: 2.412000000 GHz
AvglHold: 100/100 Center Frequency Settings
#F Gain: Low Radio Std: None 2.412000000 GHz

Atten: 20 dB Trig: Free Run
RL o Coupling: DC Corr CCorrRCal ~ Preamp: Off Gate: Off
Align: Auto Freq Ref: Int (S)

e Ref Lvl Offset 21.50 dB

Scale/Div 10.0 dB Ref Value 10.00 dBm

M I A NNy

Center 2.41200 GHz #Video BW 1.3000 MHz Span 40 MHz

Sweep 1.00 ms (1001 pts)

Occupied Bandwidth
17.696 MHz

Transmit Freq Error 15.009 kHz
x dB Bandwidth 20.14 MHz

Total Power 15.8 dBm

% of OBW Power 99.00 %
xdB -26.00 dB

Wl 1R ISR

2:58:55 PM

11N20SISO-Ant1-2412

WD I |Q'wuw 1 + Frequency
KEYSIGHT Input RF Input Z: 50 Q Atten: 20 dB Trig: Free Run Center Freq: 2.437000000 GHz
RL N Coupling: DC CorrCCorrRCal  Preamp: Off Gate: Off Avg|Hold: 100/100

Align: Auto Freq Ref: Int (S) #IF Gain: Low Radio Std: None

Ref Lvi Offset 21.52 dB

o N
"'"'rv“w:fz-w.fqu,.ﬁ#,.i_-‘m\ﬂ\r

Center 2.43700 GHz #Video BW 1.3000 MHz

Sweep 1.00 ms (1001 pts)

Occupied Bandwidth
17.697 MHz

Transmit Freq Error 26.609 kHz
x dB Bandwidth 20.15 MHz

Total Power 15.8 dBm

% of OBW Power 99.00 %
xdB -26.00 dB

Wl ) | Aug 15,2024

3:03:30 PM

11N20SISO-Ant1-2437
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Spectrum Analyzer 1 i+
Occupied BW

Frequency v
KEYSIGHT Input RF Input Z: 50 Q Atten: 20 dB Trig: Free Run Center Freq: 2.462000000 GHz
RL s Coupling: DC Corr CCorrRCal  Preamp: Off Gate: Off Avg|Hold: 100/100 Center Frequency

Settings
Align: Auto Freq Ref: Int (S) #F Gain:Low  Radio Std: None 2.462000000 GHz

e Ref Lvl Offset 21.47 dB

Scale/Div 10.0 dB Ref Value 10.00 dBm

V«‘\;‘.W,,_.Z 1 Sy e Gt oA A

NV

Center 2.46200 GHz #Video BW 1.3000 MHz

Sweep 1.00 ms (1001 pts)

Occupied Bandwidth
17.708 MHz

Transmit Freq Error 47.457 kHz
x dB Bandwidth 20.08 MHz

Total Power 15.8 dBm

% of OBW Power 99.00 %
xdB -26.00 dB

Wl TR IG5

3:07:36 PM

11N20SISO-Ant1-2462

WD I |Q'wuw 1 + Frequency
KEYSIGHT Input RF Input Z: 50 Q Atten: 20 dB Trig: Free Run Center Freq: 2.422000000 GHz
RL N Coupling: DC CorrCCorrRCal  Preamp: Off Gate: Off Avg|Hold: 100/100

Align: Auto Freq Ref: Int (S) #IF Gain: Low Radio Std: None

Ref Lvi Offset 21.54 dB
Ref Value 10.00 dBm

o ——
AR gt -u-‘vmv{‘ 1 W\».Mu..,l
g ‘w
o e
/" |I’
d Ao,
el .\f»-'»wm\:.-..,.xwﬂ

1 A
W e

Center 2.42200 GHz #Video BW 2.7000 MHz

Sweep 1.00 ms (1001 pts)

Occupied Bandwidth
36.080 MHz

Transmit Freq Error 20.839 kHz
x dB Bandwidth 40.49 MHz

Total Power 15.8 dBm

% of OBW Power 99.00 %
xdB -26.00 dB

Wl ) | Aug 15,2024

3:11:50 PM

11N40SISO-Ant1-2422
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Spectrum Analyzer 1 i+
Occupied BW

Frequency v
KEYSIGHT Input RF Input Z: 50 Q Atten: 20 dB Trig: Free Run Center Freq: 2.437000000 GHz Center Frequen
0 Coupling DC Com CCorrRCal  Preamp: Off Gate: Off Avg|Hold: 100/100 EqHency

Settings
Align: Auto Freq Ref: Int (S) #F Gain:Low  Radio Std: None 2.437000000 GHz

e Ref Lvl Offset 21.52 dB

Scale/Div 10.0 dB Ref Value 10.00 dBm

Y
e T e 1 v‘*\.\(/‘" ‘VWW"-{WW,.“
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Center 2.43700 GHz #Video BW 2.7000 MHz

Sweep 1.00 ms (1001 pts)

Occupied Bandwidth
36.026 MHz

Transmit Freq Error 5.211 kHz
x dB Bandwidth 40.86 MHz

Total Power 15.9 dBm

% of OBW Power 99.00 %
xdB -26.00 dB

Ol [?] A2 @

3:19:30 PM

11N40SISO-Ant1-2437

WD I |Q'wuw 1 + Frequency
KEYSIGHT Input RF Input Z: 50 Q Atten: 20 dB Trig: Free Run Center Freq: 2.452000000 GHz
RL N Coupling: DC CorrCCorrRCal  Preamp: Off Gate: Off Avg|Hold: 100/100

Align: Auto Freq Ref: Int (S) #IF Gain: Low Radio Std: None

Ref Lvi Offset 21.56 dB
Ref Value 10.00 dBm
b4

N

— e

Center 2.45200 GHz #Video BW 2.7000 MHz

Sweep 1.00 ms (1001 pts)

Occupied Bandwidth
36.126 MHz

Transmit Freq Error -7.648 kHz
x dB Bandwidth 40.55 MHz

Total Power 15.7 dBm

% of OBW Power 99.00 %
xdB -26.00 dB

Wl ) | Aug 15,2024

3:26:46 PM

11N40SISO-Ant1-2452
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3.5 Maximum conducted output power
3.5.1 Limit

For systems using digital modulation in the 2400~2483.5MHz, The Maximum output Power shall not
exceed 1W(30dBm)

3.5.2 Test Procedure

Test Method
@ Conducted Measurement |ORadiated Measurement
Test Channels
@ Lowest, Middle and Highest Channel |O Lowest and Highest Channel
Environmental conditions
@®Normal |O Normal and Extreme

Note: @ :Test O:No Test

a) The EUT was directly connected to the tonscend test system and antenna output port as show in
the block diagram below.

b) The maximum conducted output power was performed in accordance with method 11.9.2.3 (for
average power) of ANSI C63.10-2013.

3.5.3 Test Setup

EUT <«+——RF cable——{ TONscend test system

Record PC
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3.5.4 Table of Parameters of Text Software Setting

During testing channel & power controlling software provided by the customer was used to
control the operating channel as well as the output power level. The RF output power selection
is for the setting of RF output power expected by the customer and is going to be fixed on the
firmware of the final end product.

For Power setting value

Test Mode Power Level Setting defined by Manufacturer
Test Software Version cmd.exe

Frequency (MHz) 2412 2437 2462
IEEE 802.11b Default Default Default
IEEE 802.11¢g Default Default Default
IEEE 802.11n(20) Default Default Default

Frequency (MHz) 2422 2437 2452
IEEE 802.11n(20) Default Default Default
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3.5.5 The Result

Test Mode Antenna Frequency[MHz] Maximum conducted Limit [dBm] Verdict
output Power [dBm]

2412 13.20 <30.00 PASS

11B Ant1 2437 13.11 <30.00 PASS
2462 13.21 <30.00 PASS

2412 12.90 <30.00 PASS

11G Ant1 2437 12.41 <30.00 PASS
2462 12.86 <30.00 PASS

2412 12.37 <30.00 PASS

11N20SISO Ant1 2437 12.86 <30.00 PASS
2462 12.55 <30.00 PASS

2422 11.87 <30.00 PASS

11N40SISO Ant1 2437 11.79 <30.00 PASS
2452 11.71 <30.00 PASS

Note: The duty cycle factor and line loss are compensated in the average conducted output power.
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3.6 Power Spectral Density
3.6.1 Limit

For digitally modulated systems, the power spectral density conducted from the intentional radiator to
the antenna shall not be greater than 8dBm in any 3kHz band during any time interval of continuous
transmitting.

3.6.2 Test Procedure

Test Method
@ Conducted Measurement |ORadiated Measurement
Test Channels
@ Lowest, Middle and Highest Channel |O Lowest and Highest Channel
Environmental conditions
@®Normal |ONormaI and Extreme

Note: @ :Test O:No Test

a) The EUT was directly connected to the tonscend test system and antenna output port as show in
the block diagram below.
b) Spectrum analyser settings as following:

Spectrum Parameters | Setting

Span Frequency 1.5 times the DTS bandwidth

RBW 3 kHz

VBW 10 kHz

Detector Average

Trace Employ trace averaging (rms) mode of 100 traces
Sweep Time Auto

3.6.3 Test Setup

EUT <+——RF cable—— TOnscend test system

Record PC
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3.6.4 The Result

Test Mode Antenna Frequency[MHZz] Result[dBm/3kHz] Limit[dBm/3kHz] Verdict
2412 -11.66 <8.00 PASS

11B Ant1 2437 -12.01 <8.00 PASS
2462 -12.61 <8.00 PASS

2412 -20.50 <8.00 PASS

11G Ant1 2437 -18.68 <8.00 PASS
2462 -19.19 <8.00 PASS

2412 -19.93 <8.00 PASS

11N20SISO Ant1 2437 -19.90 <8.00 PASS
2462 -19.59 <8.00 PASS

2422 -22.20 <8.00 PASS

11N40SISO Ant1 2437 -21.90 <8.00 PASS
2452 -21.75 <8.00 PASS

Note: The duty cycle factor and line loss are compensated in the test graph.
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Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

#Atten: 30 dB
Coupling: DC Preamp: Off

RL =% Align: Auto

1 Spectrum
Scale/Div 10 dB

Center 2.41200 GHz
#Res BW 3.0 kHz

Aug 15, 2024 | /2
12:50:34 PM | -

Ref Lvl Offset 21.68 dB
Ref Level 20.00 dBm

PNO: Best Wide  #Avg Type: Power (RMSE,
Avg|Hold: 100/100
Trig: Free Run

Gate: Off
IF Gain: Low
Sig Track: Off

#Video BW 10 kHz*

Q Frequency v

Center Frequency |
2.412000000 GHz

Span

AAAAAA

Mkr1 2.411 983 5 GHz 26.7660000 MHz

-11.658 dBm

Swept Span
Zero Span

Span 26.77 MHz
Sweep 904 ms (30000 pts)

Signal Track

11B-Ant1-2412-PASS

#Atten: 30 dB
Preamp: Off

KEYSIGHT 'Cr}vullRF =
oupling: DC
RL Align: Auto

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

1 Spectrum
Scale/Div 10 dB

Center 2.43700 GHz
#Res BW 3.0 kHz

RO M?

Aug 15, 2024 | 2
2:41:12PM

Ref Lvl Offset 21.75 dB
Ref Level 20.00 dBm

Frequency v

PNO: BestWide  #Avg Type: Power (RMSEV

Gate: Off
IF Gain: Low
Sig Track: Off

#Video BW 10 kHz*

Avg|Hold: 100/100
Trig: Free Run

AAAAAA
Span

Mkr1 2.438 770 2 GHz 26.6520000 MHz

-12.012 dBm Swept Span

Zero Span

Full Span

Start Freq
423674000 GHz

Stop Freq

AUTO TUNE

CF Step
2.665200 MHz

Auto

Span 26.65 MHz

Sweep 900 ms (30000 pts)

11B-Ant1-2437-PASS
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11B-Ant1-2462-PASS

KEYSIGHT Input: RF Input Z: 50 Q
Coupling: DC Corr CCorr RCal
Align: Auto Freq Ref: Int (S)

RL >

1 Spectrum
Scale/Div 10 dB

| Center 2.41200 GHz

) | Aug 15,2024
¢ 24940PM

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 22.56 dB
Ref Level 20.00 dBm

#Video BW 10 kHz*

#Avg Type: Power (RMSE,
Avg|Hold: 100/100
Trig: Free Run
AAAAAA

Mkr1 2.409 850

ﬁ Frequency v

Center Frequency
2.412000000 GHz

Span

GHz|| 334220000 MHz
dBm \

Swept Span
Zero Span
| FullSpan
Start Freq
5289000 GHz

A
Stop Freq

2428711000 GHz

AUTO TUNE

CF Step
3.342200 MHz

11G-Ant1-2412-PASS
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Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

#Atten: 30 dB
Coupling: DC Preamp: Off

Align: Auto

Gate: Off
IF Gain: Low
Sig Track: Off

RL >

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 23.02 dB
Ref Level 20.00 dBm

#Video BW 10 kHz*

l) Aug 15, 2024
2:53:14 PM

PNO: Best Wide  #Avg Type: Power (RMSE,

Q Frequency v

Avg|Hold: 100/100
Trig: Free Run

! Center Frequency |
A 2437000000 GHz
AAAAAA
Span

Mkr1 2.434 851 6 GHz 33.3160000 MHz
-18.683 dBm

Swept Span
Zero Span

3.331600 MHz
Auto

Signal Track

11G-Ant1-2437-PASS

KEYSIGHT 'Cr}vullRF =
oupling: DC
RL Align: Auto

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

#Atten: 30 dB
Preamp: Off Gate: Off
IF Gain: Low

Sig Track: Off
1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 22.53 dB
Ref Level 20.00 dBm

#Video BW 10 kHz*

) | Aug 15,2024
2:57:15PM

Frequency v

PNO: BestWide  #Avg Type: Power (RMSEV

Avg|Hold: 100/100
Trig: Free Run
AAAAAA
Span
Mkr1 2.459 849 0 GHz 33.4260000 MHz

-19.188 dBm Swept Span

Zero Span

Full Span

Start Freq
445287000 GHz

3.342600 MHz
Auto

11G-Ant1-2462-PASS
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Q Frequency v

Input Z: 50 Q #Atten: 30 dB PNO: Best Wide  #Avg Type: Power (RMS) 1 ; A
RL o Coupling: DC Corr CCorrRCal ~ Preamp: Off Gate: Off Avg|Hold: 100/100 E Center Frequency i
Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run 2.412000000 GHz
Sig Track: Off AAAAAA
Span
1 Spectrum Ref Lvl Offset 22.68 dB Mkr1 2.410 767 7 GHz 35.3920000 MHz
Scale/Div 10 dB Ref Level 20.00 dBm -19.931 dBm

Swept Span
Zero Span

Full S
2.394304000 GHz
Stop Freq

3.539200 MHz
Auto

#Video BW 10 kHz*

l) Aug 15, 2024 | <7
3:01:27 PM

11N20SISO-Ant1-2412-PASS

v

KEYSIGHT Input RF Input Z: 50 Q #Atten: 30 dB PNO: Best Wide  #Avg Type: Power (RMSEV
RL N Coupling: DC CorrCCorrRCal  Preamp: Off Gate: Off Avg|Hold: 100/100

Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run 2.437000000 GHz

Sig Track: Off AAAAAA
= Span

1 Spectrum Ref Lvl Offset 23.10 dB Mkr1 2.435 765 3 GHz 35.3940000 MHz
Scale/Div 10 dB Ref Level 20.00 dBm -19.900 dBm Swept Span
Zero Span

Full Span
'Start Freq
2419303000 GHz

Stop Freq
2454697000 GHz

AUTO TUNE

CF Step
3.539400 MHz

Auto

#Video BW 10 kHz*

) | Aug 15,2024
3:06:04 PM

11N20SISO-Ant1-2437-PASS
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Q Frequency v

Input Z: 50 Q #Atten: 30 dB PNO: Best Wide  #Avg Type: Power (RMS) 1 ; A
RL o Coupling: DC Corr CCorrRCal ~ Preamp: Off Gate: Off Avg|Hold: 100/100 E Center Frequency i
Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run 2.462000000 GHz
Sig Track: Off AAAAAA
Span
1 Spectrum Ref Lvl Offset 22.85 dB Mkr1 2.460 775 2 GHz 35.4160000 MHz
Scale/Div 10 dB Ref Level 20.00 dBm -19.586 dBm

Swept Span
Zero Span

#Video BW 10 kHz*

Aug 15, 2024 | <7 .
‘, 3:10:08 PM | >~ Signal Track

11N20SISO-Ant1-2462-PASS

Frequency v

KEYSIGHT Input RF Input Z: 50 Q #Atten: 30 dB PNO: Fast #Avg Type: Power (RMSEV
RL N Coupling: DC CorrCCorrRCal  Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run
Sig Track: Off AAAAAA
= Span
1 Spectrum Ref Lvl Offset 23.30 dB Mkr1 2.417 019 6 GHz 72.1600000 MHz
Scale/Div 10 dB Ref Level 20.00 dBm -22.198 dBm Swept Span
Zero Span

Full Span
'Start Freq
3859; GHz
Stop Freq
458080000 GHz

4

Ml.'u ! w |

#Video BW 10 kHz*

) | Aug 15,2024
3:16:24 PM

11N40SISO-Ant1-2422-PASS
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#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

Coupling: DC

RL =% Align: Auto

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 23.28 dB
Ref Level 20.00 dBm

I
s o

#Video BW 10 kHz*

l) Aug 15, 2024
3:24:05 PM

#Avg Type: Power (RMSE,
Avg|Hold: 100/100
Trig: Free Run
AAAAAA

Mkr1 2.432 0150 GHz
-21.902 dBm

Frequency v

$X

Center Frequency |
2.437000000 GHz
Span

72.0520000 MHz

Swept Span
Zero Span

7.205200 MHz
Auto

Signal Track

11N40SISO-Ant1-2437-PASS

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

KEYSIGHT 'Cr}vullRF =
oupling: DC
RL Align: Auto

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 23.32 dB
Ref Level 20.00 dBm

#Video BW 10 kHz*

) | Aug 15,2024
3:31:220 PM

#Avg Type: Power (RMSEV
Avg|Hold: 100/100
Trig: Free Run
AAAAAA

Frequency v

Span

Mkr1 2.447 0157 GHz 72.2520000 MHz

-21.750 dBm

Swept Span
Zero Span

Full Span

Start Freq
415874000 GHz

Stop Freq

AUTO TUNE

CF Step
7.225200 MHz

Auto

11N40SISO-Ant1-2452-PASS
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Statement

1. The report is invalid without the official seal or special seal of Shenzhen Haiyun

Standard Technology Co., Ltd. (hereinafter referred to as the unit).
2. The report is invalid without the signature of the approver.
3. The report is invalid if altered arbitrarily.
4. The report shall not be partially copied without the written approval of the unit.
5. The reported test results are only valid for the tested samples.

6. If there is any objection to the test report, it shall be submitted to the test unit within 15

days from the date of receiving the report, and the overdue shall not be accepted.

Shenzhen Haiyun Standard Technology Co., Ltd.

Address: Room 110, 111, 112, 113, 115, 116, Block B, Jinyuan Business Building, No.
302, Xixiang Avenue, Labor Community, Xixiang Street, Baoan District, Shenzhen,

China
Tel: 0755-26024411

Email: service@hy-lab.cn

End of Test Report

HY-FCC part 15C-2.4G WIFI Ver.1.1 Page 95/95 Report No.: RF240802004-02-001



