TOBY Shenzhen Toby Technology Co., Ltd. ﬁgg;’ft No.: Tf@'fcé202203-0205-52

RF Test Data for 2.4G
(Conducted Measurements)

General Description of EUT

Product Name: M501 Trackball Mouse
Test Model: M501
Sample ID: 202203-0205 01-02

Environmental Conditions

Temperature: 25C

Relative Humidity: | 55%

Test Voltage: DC 3.7V

Test Engineer: Huangjianping

Note: For a more detailed features description, please refer to the report TBR-C-202203-0205-52

FCC ID: 2A59F-M501 TB-RF-074-1.0
IC: 28411-M501
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1.Duty Cycle
NVNT GFSK 2403 Antl 3.38 14.71 7.69
NVNT GFSK 2441 Antl 341 14.67 7.69
NVNT GFSK 2480 Antl 3.39 14.7 7.69
FCC ID: 2A59F-M501 TB-RF-074-1.0

IC: 28411-M501
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Test Graphs

Duty Cycle NVNT 2403MHz Ant1

KEYSIGHT '(;'PUIZI_RF Ac
oupling:
Hl Align: Auto

Input Z- 50 Q

1 Spectrum
Scale/Div 10 dB

Center 2.403000000 GHz
Res BW 1.0 MHz

5 Marker Table v

Mode Trace Scale
N 1 i
N 1 t
N 1 t

Apr 19, 2022
9:48:24 AM

s E

Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

1.730 ms.
5.560 ms
5.690 ms

PNO: Fast Avg Type: Log-Power

Gate: Off Trig: Free Run

IF Gain: Low w

Sig Track: Off PNNNNN

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

Y Function
-3.663 dBm

-3.822 dBm

-21.71 dBm

Function Width

Mkr1 1.730 ms
-3.66 dBm

Span 0 Hz|
Sweep 100 ms (10001 pts)

Function Value

Duty Cycle NVNT 2441MHz Antl

Spectrum Analyzer 1
Swept SA
KEYSIGHT [nput RF

Coupling: AC
Hl Align: Auto

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

1 Spectrum
Scale/Div 10 dB

Center 2.441000000 GHz
Res BW 1.0 MHz

5 Marker Table v

Mode Trace Scale
N 1 i
N 1 t
N 1 t

Apr 19, 2022
9:58:23 AM

s e

#Atten: 30 dB
Preamp: Off

1.580 ms.
5.400 ms
5.530 ms

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power
Trig: Free Run

PNNNNN

Ref Lvl Offset 2.65 dB
Ref Level 20.00 dBm

Y Function
-3.992 dBm

-21.22 dBm

-4.030 dBm

Function Width

Mkr1 1.580 ms
-3.99 dBm

Span 0 Hz|
Sweep 100 ms (10001 pts)

Function Value

FCC ID: 2A59F-M501
IC: 28411-M501

TB-RF-074-1.0
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Duty Cycle NVNT 2480MHz Ant1

KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Fast Avg Type: Log-Power 2
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Trig: Free Run W
Align: Auto Freq Ref: Int (5) IF Gain: Low

Sig Track: Off PNNNNN
1 Spectrum

Ref Lvl Offset 2.68 dB Mkr1 1.480 ms
Scale/Div 10 dB Ref Level 20.00 dBm -4.03 dBm

1

Center 2.480000000 GHz

Span 0 Hz|
Res BW 1.0 MHz Sweep 100 ms (10001 pts)
5 Marker Table v

Mode Trace Scale Y
N 1 i 1.480 ms -4.031 dBm
N 1 t 5.310 ms -9.729 dBm
N 1 t 5.440 ms -3.991 dBm

Function Function Width Function Value

V4
D M ? i

FCC ID: 2A59F-M501 TB-RF-074-1.0
IC: 28411-M501
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2.Maximum Conducted Output Power

NVNT | GFSK 2403 Antl 1.607 21 Pass
NVNT | GFSK 2441 Antl 1.253 21 Pass
NVNT | GFSK 2480 Antl 1.101 21 Pass

FCC ID: 2A59F-M501 TB-RF-074-1.0

IC: 28411-M501
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Test Graphs

Power NVNT 2403MHz Antl

KEYSIGHT |Input RF
RL —-— Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.403000 GHz
#Res BW 2.0 MHz

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 500/500
Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 6.0 MHz

Avg Type: Log-Power 2 4

PNNNNN

Mkr1 2.402 653 GHz
1.61 dBm

Local
Span 10%oTmT
Sweep 1.33 ms (10001 pts)

Power NVNT 2441MHz Antl

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF
R oy i A
1 Spectrum

Scale/Div 10 dB

Center 2.441000 GHz
#Res BW 2.0 MHz

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 d
Preamp: Off

B PNO: Fast
Gate: Off
IF Gain: Low
Sig Track: Off

Avg|Hold: 1000/1000
Trig: Free Run

Ref Lvl Offset 2.65 dB
Ref Level 20.00 dBm

#Video BW 6.0 MHz

Avg Type: Log-Power 2 4

PNNNNN

Mkr1 2.440 736 GHz
1.25 dBm

Local
Span 10%oTmT
Sweep 1.33 ms (10001 pts)

FCC ID: 2A59F-M501
IC: 28411-M501

TB-RF-074-1.0
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Power NVNT 2480MHz Antl

KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Fast Avg Type: Log-Power 2 4
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 1000/1000 1
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum

Ref Lvl Offset 2.68 dB Mkr1 2.479 673 GHz
Scale/Div 10 dB Ref Level 20.00 dBm 1.19 dBm

Local
Center 2.480000 GHz #Video BW 6.0 MHz Span 10%oTmT
#Res BW 2.0 MHz

Sweep 1.33 ms (10001 pts)
1] Apr 18, 2|
bl | t) (ﬂ - ? 10:04:43 AM

FCC ID: 2A59F-M501 TB-RF-074-1.0
IC: 28411-M501
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3.-20dB Bandwidth

2.21 Not Specified Pass

NVNT GFSK 2403 Antl

NVNT GFSK 2441 Antl 2.22 Not Specified Pass

NVNT GFSK 2480 Antl 2.19 Not Specified Pass
FCC ID: 2A59F-M501 TB-RF-074-1.0

IC: 28411-M501
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Test Graphs

-20dB Bandwidth NVNT 2403MHz Ant1

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Graph

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

Scale/Div 10.0 dB

Center 2.403000 GHz
#Res BW 51.000 kHz

2 Metrics

Occupied Bandwidth
2.1211 MHz

Transmit Freq Error
x dB Bandwidth

Apr 19, 2022
9:52:47 AM

WO~ m?

Atten: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2 403000000 GHz
Avg|Hold: 1000/1000
Radio Std: None

Ref Lvl Offset 2.67 dB
Ref Value 22.67 dBm

#Video BW 150.00 kHz

Total Power
1.677 kHz

% of OBW Power
2.206 MHz

xdB

Mkr3 2.404105000 GHz
-17.92 dBm

Span 5 MHz|
Sweep 2.00 ms (10001 pts)

9.23 dBm

99.00 %
-20.00 dB

RS

-20dB Bandwidth NVNT 2441MHz Antl

Spectrum Analyzer 1
Occupied BW

KEYSIGHT Ineut R
oupling:
Hl Align: Auto

1 Graph

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

Scale/Div 10.0 dB

Center 2.441000 GHz
#Res BW 51.000 kHz

2 Metrics

Occupied Bandwidth
2.1248 MHz

Transmit Freq Error
x dB Bandwidth

9 Apr 19, 2022
e | 10:01:39 AM

®O9"

6.469 kHz
2.217 MHz

Atten: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2 441000000 GHz
Avg|Hold: 1000/1000
Radio Std: None

Ref Lvl Offset 2.65 dB
Ref Value 22.65 dBm

#Video BW 150.00 kHz

Total Power

% of OBW Power
xdB

Mkr3 2.442115000 GHz
-18.53 dBm

Span 5 MHz|
Sweep 2.00 ms (10001 pts)

8.65 dBm

99.00 %
-20.00 dB

2N

FCC ID: 2A59F-M501
IC: 28411-M501

TB-RF-074-1.0
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-20dB Bandwidth NVNT 2480MHz Ant1

KEYSIGHT !nput RF Input Z- 50 Q Atten: 30 dB Trig: Free Run Center Freq: 2 480000000 GHz
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 1000/1000
Align: Auto Freq Ref: Int (5) #IF Gain: Low Radio Std: None

Ref Lvl Offset 2.68 dB Mkr3 2.481091000 GHz
Scale/Div 10.0 dB _ RefValue2268dBm -18.44 dBm

Center 2.480000 GHz #Video BW 150.00 kHz Span 5 MHz|
#Res BW 51.000 kHz Sweep 2.00 ms (10001 pts)

2 Metrics

Occupied Bandwidth
2.1147 MHz Total Power 8.58 dBm

Transmit Freq Error % of OBW Power 99.00 %
x dB Bandwidth xdB -20.00 dB

Apr 19, 2022 RJ
== 2 lledll | ? 1g:r05:10AM' i L.‘d

FCC ID: 2A59F-M501 TB-RF-074-1.0
IC: 28411-M501
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4.0ccupied Channel Bandwidth

NVNT GFSK 2403 Antl 2.098
NVNT GFSK 2441 Antl 2.103
NVNT GFSK 2480 Antl 2.109

FCC ID: 2A59F-M501 TB-RF-074-1.0

IC: 28411-M501
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Test Graphs
OBW NVNT 2403MHz Antl

KEYSIGHT !nput RF Input Z- 50 Q Atten: 30 dB Trig: Free Run Center Freq: 2 403000000 GHz
- AC Avg|Hold: 1000/1000
#IF Gain: Low Radio Std: None

ouplin Corr CCorr RCal Preamp: Off Gate: Off
Align: Auto Freq Ref: Int (5)

Ref Lvl Offset 2.67 dB
Scale/Div 10.0 dB Ref Value 22.67 dBm

Center 2.403000 GHz #Video BW 150.00 kHz Span 5 MHz|
#Res BW 51.000 kHz Sweep 2.00 ms (10001 pts)
2 Metrics

Occupied Bandwidth

2.0984 MHz
Transmit Freq Error -4.458 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.218 MHz xdB -20.00 dB

Total Power 9.41 dBm

== t) (ﬂ - ? Apr 19, 2022

)
9:52:08 AM I-::: L*ﬂ

OBW NVNT 2441MHz Antl

Spectrum Analyzer 1
Occupied BW

KEYSIGHT !nput RF Input Z- 50 Q Atten: 30 dB Trig: Free Run Center Freq: 2 441000000 GHz
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 1000/1000
Align: Auto Freq Ref: Int (5) #IF Gain: Low Radio Std: None

1 Graph

Ref Lvl Offset 2.65 dB
Scale/Div 10.0 dB Ref Value 22.65 dBm

Center 2.441000 GHz #Video BW 150.00 kHz Span 5 MHz|
#Res BW 51.000 kHz Sweep 2.00 ms (10001 pts)
2 Metrics

Occupied Bandwidth

2.1034 MHz
Transmit Freq Error -5.664 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.238 MHz xdB -20.00 dB

Total Power 8.76 dBm

== u-,-) (3] - #) | Apr 19, 2022

)
e | 10:47:32 AM ":: L*ﬂ

FCC ID: 2A59F-M501 TB-RF-074-1.0
IC: 28411-M501
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OBW NVNT 2480MHz Antl

KEYSIGHT !nput RF Input Z- 50 Q Atten: 30 dB Trig: Free Run Center Freq: 2 480000000 GHz
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 1000/1000
Align: Auto Freq Ref: Int (5) #IF Gain: Low Radio Std: None

Ref Lvl Offset 2.68 dB
Scale/Div 10.0 dB Ref Value 22.68 dBm

Center 2.480000 GHz #Video BW 150.00 kHz Span 5 MHz|
#Res BW 51.000 kHz Sweep 2.00 ms (10001 pts)

2 Metrics

Occupied Bandwidth
2.1092 MHz Total Power 8.80 dBm

Transmit Freq Error % of OBW Power 99.00 %
x dB Bandwidth xdB -20.00 dB

Apr 19, 2022 RJ
== 2 lledll | ? 13:"09:23AM' i L.‘d

FCC ID: 2A59F-M501 TB-RF-074-1.0
IC: 28411-M501
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5.Band Edge

NVNT GFSK 2403 Antl No-Hopping -56.79 -20 Pass
NVNT GFSK 2480 Antl No-Hopping -55.91 -20 Pass
FCC ID: 2A59F-M501 TB-RF-074-1.0

IC: 28411-M501
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Test Graphs

Band Edge NVNT 2403MHz Ant1 No-Hopping Ref

KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Best Wide  Avg Type: Log-Power
RL > Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 1000/1000 M
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN
1 Spectrum Ref Lvi Offset 2.67 dB Mkr1 2.403 624 GHzZ|
Scale/Div 10 dB Ref Level 20.00 dBm 1.90 dBm

Center 2.403000 GHz #Video BW 300 kHz

Spectrum Analyzer 1

Swept SA

KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Fast Avg Type: Log-Power 2 4

RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 1000/1000

Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run

Sig Track: Off PNNNNN
) S3EE Ref Lvl Offset 2.67 dB

Scale/Div 10 dB Ref Level 20.00 dBm

Start 2.30700 GHz #Video BW 300 kHz Stop 2.40700 GHz
#Res BW 100 kHz Sweep 9.60 ms (1001 pts)
5 Marker Table v

Mode Trace Scale Y Function Function Width Function Value
N 1 f 2403 6 GHz. 1.839 dBm
N 1 f 2.400 0 GHz. -54.18 dBm
N 1 f 2.390 0 GHz. -57.46 dBm
N 1 f 2.3719 GHz -54.89 dBm

IR

FCC ID: 2A59F-M501 TB-RF-074-1.0
IC: 28411-M501
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Band Edge NVNT 2480MHz Antl No-Hopping Ref

KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Best Wide  Avg Type: Log-Power 2
RL > Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 1000/1000
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvi Offset 2.68 dB Mkr1 2.480 016 GHzZ|
Scale/Div 10 dB Ref Level 20.00 dBm 1.30 dBm

Local
Center 2.480000 GHz #Video BW 300 kHz Span 8.0

#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Fast Avg Type: Log-Power
RL > Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 1000/1000 M
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvi Offset 2.68 dB Mkr1 2.480 0 GHz
Scale/Div 10 dB Ref Level 20.00 dBm 1.47 dBm

1

Start 2.47600 GHz #Video BW 300 kHz Stop 2.57600 GHz
#Res BW 100 kHz Sweep 9.60 ms (1001 pts)
5 Marker Table v

Mode Trace Scale Y Function Function Width Function Value
N 1 f 2.480 0 GHz. 1.471 dBm
N 1 f 2.483 5 GHz -54.61 dBm
N 1 f 2.500 0 GHz. -57.25 dBm
N 1 f 24835 GHz -54.61 dBm

D M ? oo

FCC ID: 2A59F-M501 TB-RF-074-1.0
IC: 28411-M501
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6.Band Edge(Hopping)

NVNT

user

2403

Antl

Hopping

-53.83

-20

Pass

NVNT

user

2480

Antl

Hopping

-53.89

-20

Pass

FCC ID: 2A59F-M501
IC: 28411-M501

TB-RF-074-1.0
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Test Graphs

Band Edge(Hopping) NVNT user 2403MHz Ant1 Hopping Ref

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Input Z- 50 Q

Freq Ref: Int (:

Center 2.403000 GHz

Corr CCorr RCal

#Atten: 30 dB
Preamp: Off
S)

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power
Avg|Hold: 10000710000

Trig: Free Run M

PNNNNN

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Mkr1 2.403 144 GHzZ]
-0.95 dBm

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF
R o i A
1 Spectrum

Scale/Div 10 dB

Input Z- 50 Q

Start 2.30700 GHz
[#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale
N 1 f

N 1 f
N 1 f
N 1 f

Apr 19, 2022
7:23:21 PM

®oc~Mm?

Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

2.402 0 GHz
2.400 0 GHz.
2.390 0 GHz.
2.328 9 GHz.

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power 2 4

Avg|Hold: 10000710000

Trig: Free Run M
PNNNNN

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Y Function
-0.8136 dBm

-56.77 dBm

-56.30 dBm

-54.78 dBm

Function Width

Mkr1 2.402 0 GHz]
-0.81 dBm

1

Stop 2.40700 GHz
Sweep 9.60 ms (1001 pts)j

Function Value

FCC ID: 2A59F-M501
IC: 28411-M501

TB-RF-074-1.0



TOBY Shenzhen Toby Technology Co., Ltd. Report No.: TBR-C-202203-0205-52

Page: 20 of 34

Band Edge(Hopping) NVNT user 2480MHz Ant1 Hopping Ref

KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Best Wide  Avg Type: Log-Power 2 4
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 10000/10000
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum

Ref Lvl Offset 2.68 dB Mkr1 2.476 984 GHz
Scale/Div 10 dB Ref Level 20.00 dBm -0.58 dBm

Center 2.480000 GHz #Video BW 300 kHz
#Res BW 100 kHz

Apr 18, 2022
7 1PM

Band Edge(Hopping) NVNT user 2480MHz Ant1l Hopping Emission

Spectrum Analyzer 1
Swept SA
KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Fast Avg Type: Log-Power
RL > Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 10000/10000 M
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvi Offset 2.68 dB Mkr1 2.480 0 GHz
Scale/Div 10 dB Ref Level 20.00 dBm -0.40 dBm

1

Start 2.47600 GHz #Video BW 300 kHz Stop 2.57600 GHz
#Res BW 100 kHz

Sweep 9.60 ms (1001 pts)
5 Marker Table v

Mode Trace Scale Y
N 1 f 2.480 0 GHz. -0.4049 dBm
N 1 f 2.483 5 GHz -55.90 dBm
N 1 f 2.500 0 GHz. -56.30 dBm
N 1 f 24959 GHz -54.47 dBm

Function Function Width Function Value

DM ? TS

FCC ID: 2A59F-M501 TB-RF-074-1.0
IC: 28411-M501
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7.Conducted RF Spurious Emission

NVNT GFSK 2403 Antl -53.04 -20 Pass

NVNT GFSK 2441 Antl -52.74 -20 Pass

NVNT GFSK 2480 Antl -52.4 -20 Pass
FCC ID: 2A59F-M501 TB-RF-074-1.0

IC: 28411-M501
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Test Graphs

Tx. Spurious NVNT 2403MHz Antl Ref

KEYSIGHT !nput RF Input Z- 50 Q #Atten: 20 dB PNO: Best Wide  Avg Type: Log-Power
RL > Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 1000/1000 M
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvi Offset 2.67 dB Mkr1 2.403 013 33 GHz
Scale/Div 10 dB Ref Level 12.67 dBm 1.83 dBm

1

Local
Center 2.403000 GHz #Video BW 300 kHz

Span 5.000Tme
#Res BW 100 kHz Sweep 2.00 ms (30001 pts)

Tx. Spurious NVNT 2403MHz Antl Emission

Spectrum Analyzer 1
Swept SA
KEYSIGHT !nput RF Input Z: 50 Q #Atten 20 dB PNO: Fast Avg Type: Log-Power 2
RL > Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 10/10 M
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvi Offset 2.67 dB Mkr1 2.402 6 GHz
Scale/Div 10 dB Ref Level 12.67 dBm -4.83 dBm

"I

#Video BW 300 kHz Stop 26.50 GHz|

Sweep ~2.54 s (30001 pts)
5 Marker Table v

Mode Trace Scale X Y Function Function Width Function Value
1 f 2402 6 GHz -4.834 dBm
24.724 7 GHz -51.21 dBm
4.644 6 GHz -65.00 dBm
7.038 4 GHz. -64.79 dBm
9.602 4 GHz. -66.69 dBm

CHIRR N [ e

FCC ID: 2A59F-M501 TB-RF-074-1.0
IC: 28411-M501
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Tx. Spurious NVNT 2441MHz Antl Ref

KEYSIGHT |Input RF
RL -
1 Spectrum

Scale/Div 10 dB

Align: Auto

Center 2.441000 GHz
#Res BW 100 kHz

Coupling: AC

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvl Offset 2.65 dB
Ref Level 12.65 dBm

#Video BW 300 kHz

Avg Type: Log-Power 2 4
Avg|Hold: 1000/1000

PNNNNN

Mkr1 2.441 609 50 GHz
1.17 dBm

Local
Span 5.000Tme
Sweep 2.00 ms (30001 pts)

Tx. Spurious NVNT 2441MHz Antl Emission

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF
RL -
1 Spectrum
Scale/Div 10 dB

Align: Auto

’1

5 Marker Table v

1 T

DO W N

[~

Coupling: AC

Mode Trace Scale X Y

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 20 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 10/10
Trig: Free Run

Ref Lvl Offset 2.65 dB
Ref Level 12.65 dBm

#Video BW 300 kHz

Function
24397 GHz
24.770 6 GHz
5.060 2 GHz.
7.329 5 GHz
9.573 3 GHz.

-14.99 dBm
-51.57 dBm
-65.88 dBm
-64.97 dBm
-66.67 dBm

9 Apr 19, 2022
e | 10:02:50 AM

Avg Type: Log-Power

PNNNNN

Mkr1 2.439 7 GHz
-14.99 dBm

Stop 26.50 GHz|
Sweep ~2.54 s (30001 pts)

Function Width Function Value

FCC ID: 2A59F-M501
IC: 28411-M501

TB-RF-074-1.0
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Tx. Spurious NVNT 2480MHz Antl Ref

KEYSIGHT Input RF

Hl Align: Auto

Coupling: AC

Input Z- 50 Q
Corr CCorr RCal

#Atten: 20 dB
Preamp: Off

PNO: Best Wide

Avg Type: Log-Power |12
Gate: Off

Avg|Hold: 1000/1000

Freq Ref: Int (5) IF Gain: Low

Sig Track: Off

Trig: Free Run

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 2.68 dB
Ref Level 12.68 dBm

1

Center 2.480000 GHz
#Res BW 100 kHz

#Video BW 300 kHz

Apr 19, 2022

PNNNNN

Mkr1 2.480 008 00 GHz
1.08 dBm

Local
Span 5.000Tme
Sweep 2.00 ms (30001 pts)

Tx. Spurious NVNT 2480MHz Antl Emission

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF
R oy i A
1 Spectrum

Scale/Div 10 dB

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 20 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 10/10
Trig: Free Run

Ref Lvl Offset 2.68 dB
Ref Level 12.68 dBm

"I

#Video BW 300 kHz
5 Marker Table v

Mode Trace Scale X Y
1 f 2480 2 GHz. -5.630 dBm
24.738 9 GHz -51.32 dBm
5.123 7 GHz. -66.01 dBm
7.438 1 GHz -63.24 dBm
9.822 1 GHz. -66.74 dBm

Function

DO W N

D G M ? s

Avg Type: Log-Power

PNNNNN

Mkr1 2.480 2 GHz
-5.63 dBm

Stop 26.50 GHz|
Sweep ~2.54 s (30001 pts)

Function Width Function Value

u K

FCC ID: 2A59F-M501
IC: 28411-M501

TB-RF-074-1.0
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8.Restrict Band
NVNT GFSK 2403 Antl No-Hopping 2310 -50.39 2 46.87 Peak 74 Pass
NVNT GFSK 2403 Antl No-Hopping 2310 -59.5 2 37.76 Average 54 Pass
NVNT GFSK 2403 Antl No-Hopping 2377.9 -46.61 2 50.65 Peak 74 Pass
NVNT GFSK 2403 Antl No-Hopping 2332.213 -58.56 2 38.7 Average 54 Pass
NVNT GFSK 2403 Antl No-Hopping 2390 -49.92 2 47.34 Peak 74 Pass
NVNT GFSK 2403 Antl No-Hopping 2390 -59.51 2 37.75 Average 54 Pass
NVNT GFSK 2480 Antl No-Hopping 2483.5 -50.48 2 46.78 Peak 74 Pass
NVNT GFSK 2480 Antl No-Hopping 2483.5 -54.83 2 42.43 Average 54 Pass
NVNT GFSK 2480 Antl No-Hopping 2490.952 -47.97 2 49.29 Peak 74 Pass
NVNT GFSK 2480 Antl No-Hopping 2483.536 -54.58 2 42.68 Average 54 Pass
NVNT GFSK 2480 Antl No-Hopping 2500 -49.92 2 47.34 Peak 74 Pass
NVNT GFSK 2480 Antl No-Hopping 2500 -58.85 2 38.41 Average 54 Pass

FCC ID: 2A59F-M501 TB-RF-074-1.0

IC: 28411-M501
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Test Graphs

Restrict Band NVNT 2403MHz Antl No-Hopping Peak

KEYSIGHT |Input RF
oupling: AC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 2.31000 GHz
#Res BW 1.0 MHz

5 Marker Table v

Mode Trace Scale
N 1 f

N 1 f
N 1 f
N 1 f

|~

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power 2
Avg|Hold: 1000/1000
Trig: Free Run
PNNNNN

Ref Lvl Offset 0.67 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

X Y

2.402 926 GHz, -0.07818 dBm
2.310 000 GHz -50.39 dBm
2.390 000 GHz -49.92 dBm
2.377 900 GHz, -46.61 dBm

Apr 19, 2022
9:54:56 AM

Function Function Width

Mkr1 2.402 926 GHz
-0.08 dBm

1

Stop 2.40700 GHz
Sweep 1.00 ms (1001 pts)

Function Value

Restrict Band NVNT 2403MHz Antl No-Hopping Average

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Start 2.31000 GHz
#Res BW 1.0 MHz

5 Marker Table v

Mode Trace Scale
N 1 f

N 1 f
N 1 f
N 1 T

|~

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power
Avg|Hold: 1000/1000
Trig: Free Run
PNNNNN

Ref Lvl Offset 0.67 dB
Ref Level 20.00 dBm

#Video BW 8.2 kHz

X Y

2.403 023 GHz -2.505 dBm
2.310 000 GHz -59.50 dBm
2.390 000 GHz -59.51 dBm
2.332 213 GHz, -58.56 dBm

9 Apr 19, 2022

9:55:12 AM

Function Function Width

Mkr4 2.332 213 GHz
-58.56 dBm

1

Stop 2.40700 GHz
Sweep 9.27 ms (1001 pts)

Function Value

FCC ID: 2A59F-M501
IC: 28411-M501

TB-RF-074-1.0
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Restrict Band NVNT 2480MHz Antl No-Hopping Peak

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Start 2.47600 GHz
#Res BW 1.0 MHz

5 Marker Table v

Mode Trace Scale
N 1 f

N 1 f
N 1 f
N 1 f

|~

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

X

2.479 360 GHz,
2.483 500 GHz
2.500 000 GHz
2.490 952 GHz

Apr 18, 2022
10:06:49 AM

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvl Offset 0.68 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Y Function
-0.8273 dBm

-50.48 dBm

-49.92 dBm

-47.97 dBm

Avg Type: Log-Power
Avg|Hold: 100/100

Mkr1 2.479 360 GHz
-0.83 dBm

Stop 2.50000 GHz
Sweep 1.00 ms (1001 pts)

Function Width Function Value

Restrict Band NVNT 2480MHz Antl No-Hopping Average

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Start 2.47600 GHz
#Res BW 1.0 MHz

5 Marker Table v

Mode Trace Scale
N 1 f

N 1 f
N 1 f
N 1 f

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

X

2.480 368 GHz
2.483 500 GHz
2.500 000 GHz
2.483 536 GHz

D M ? sk

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvl Offset 0.68 dB
Ref Level 20.00 dBm

#Video BW 8.2 kHz

Y Function
-3.237 dBm

-54.83 dBm

-58.85 dBm

-54.58 dBm

Avg Type: Log-Power 2 4
Avg|Hold: 1000/1000

PNNNNN

Mkr1 2.480 368 GHz
-3.24 dBm

Stop 2.50000 GHz
Sweep 2.33 ms (1001 pts)

Function Width Function Value

FCC ID: 2A59F-M501
IC: 28411-M501

TB-RF-074-1.0
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9.Carrier Frequencies Separation

NVNT GFSK Antl 2439.605 2441.608 2.003 1.48 Pass

FCC ID: 2A59F-M501 TB-RF-074-1.0
IC: 28411-M501
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Test Graphs

CFS NVNT 2441MHz Antl

Spectrum Analyzer 1
Swept SA
KEYSIGHT !nput RF Input Z- 50 O #Atten: 30 dB PNO: Best Wide  Avg Type: Log-Power 2
RL Coupling: AC Corr CCorrRCal | Preamp: Off Gate: Off Avg|Hold:>100/100
[:) Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN
1 Spectrum

Ref Lvl Offset 2.65 dB Mkr1 2.439 605 GHz
Scale/Div 10 dB Ref Level 20.00 dBm -2.75 dBm

Center 2.440850 GHz #Video BW 100 kHz Span 5.000 MHz
#Res BW 30 kHz

Sweep 5.33 ms (1001 pts)
5 Marker Table A

Mode Trace Scale X Y Function Function Width Function Value
N 1 f 2.439 605 GHz, -2.749 dBm

N 1 f 2.441 608 GHz -3.021 dBm

== q (ﬂ - 9 Apr 18, 2022

e | 10:28:38 AM

FCC ID: 2A59F-M501 TB-RF-074-1.0
IC: 28411-M501



IN0)})'@ Shenzhen Toby Technology Co,, Ltd,  ReportNo- TBRC-202203.0205-52

10.Number of Hopping Channel

NVNT GFSK Antl 16 15 Pass

FCC ID: 2A59F-M501 TB-RF-074-1.0
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Test Graphs

Hopping No. NVNT 2441MHz Antl

KEYSIGHT [nput RF
RL G pign Ao
1 Spectrum

Scale/Div 10 dB

Center 2.44000 GHz
Res BW 910 kHz

w9~ ?

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

Apr 18, 20;
10:44:25 AM

Atten: 18 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power 2 4
Avg|Hold:>100/100
Trig: Free Run

PNNNNN

Ref Level 7.12 dBm

Video BW 50 MHz

Span 100.0 MHz|
Sweep 1.00 ms (1001 pts)

FCC ID: 2A59F-M501
IC: 28411-M501

TB-RF-074-1.0

Report No.: TBR-C-202203-0205-52
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11.Dwell Time

NVNT GFSK 2441 Antl 0.220 11*10 24.2 400 Pass

The Dwell Time = Burst Width * Total Hops. The detailed calculations are showed as follows:
The duration for dwell time calculation: 0.4 [s] * hopping number = 0.4 [s] * 16 [ch] =6.4[s*ch];
The burst width, which is directly measured, refers to the duration on one channel hop.

The maximum number of hopping channels in 6.4s is 110.

Reading Time=0.220ms*110=24.2

FCC ID: 2A59F-M501 TB-RF-074-1.0
IC: 28411-M501
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Test Graphs

Dwell NVNT user 2441MHz Antl

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput RF Input Z- 50 O Atten: 10 dB PNO: Fast Avg Type: Log-Power 2
RL Coupling: AC Corr CCorrRCal | Preamp: Off Gate: Off Trig: Free Run W
Align: Auto Freq Ref: Int (S) IF Gain: Low

L Sig Track: Off NNNNNNRN
1 Spectrum
Scale/Div 10 dB

AMkr1 220.0 ps
Ref Level 0.00 dBm -3.21 dB

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz Sweep 10.0 ms (1001 pts)
Apr 19, 2022
e | 11:24:48 AM

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput RF Input Z- 50 O Atten: 10 dB PNO: Fast Avg Type: Log-Power 2
RL Coupling: AC Corr CCorrRCal | Preamp: Off Gate: Off Trig: Free Run W
Align: Auto Freq Ref: Int (S) IF Gain: Low

LI Sig Track: Off NNNNRNN
1 Spectrum

Scale/Div 10 dB Ref Level 0.00 dBm

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz

Sweep 640 ms (1001 pts)
g) (g - ) Apr18, 2022
e | 11:26:24 AM

FCC ID: 2A59F-M501

TB-RF-074-1.0
IC: 28411-M501
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KEYSIGHT !nput RF Input Z- 50 O Atten: 10 dB PNO: Fast Avg Type: Log-Power 2 4
RL Coupling: AC Corr CCorrRCal | Preamp: Off Gate: Off Trig: Free Run W
Align: Auto Freq Ref: Int (S) IF Gain: Low

Sig Track: Off NNNNNN

1 Spectrum
Scale/Div 10 dB Ref Level 0.00 dBm

Center 2.441000000 GHz pan 0 Hz|
Res BW 1.0 MHz Sweep 6.40 s (1001 pts)

=AM ? T

FCC ID: 2A59F-M501 TB-RF-074-1.0
IC: 28411-M501



