TOBY Shenzhen Toby Technology Co., Ltd. Ezgg:ﬁ No.. TlBFf)}052902206-0317-1

RF Test Data for Bluetooth LE
(Conducted Measurements)

General Description of EUT

Product Name: Mini Keyboard
Test Model: MK321-Pro
Sample ID: 202206-0317_01-02#

Environmental Conditions

Temperature: 25C

Relative Humidity: | 55%

Test Voltage: DC 5V

Test Engineer: Huang jian ping

Note: For a more detailed features description, please refer to the report TBR-C-202206-0317-1.

FCC ID: 2A54D-MK321 TB-RF-074-1.0
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1. Duty Cycle

NVNT BLE 1Mbps 2402 Antl 15.45 8.11 2.38
NVNT BLE 1Mbps 2440 Antl 15.44 8.11 2.38
NVNT BLE 1Mbps 2480 Antl 15.44 8.11 2.38
NVNT BLE 2Mbps 2402 Antl 8.57 10.67 4.76
NVNT BLE 2Mbps 2440 Antl 8.57 10.67 4.76
NVNT BLE 2Mbps 2480 Antl 8.58 10.67 4.76

FCC ID: 2A54D-MK321 TB-RF-074-1.0
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Test Graphs

Duty Cycle NVNT BLE 1Mbps 2402MHz Ant1

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

IF Gain: Low w
Sig Track: Off PNNNNN

1 Spectrum

Ref Lvl Offset 2.67 dB Mkr1 2.200 ms
Scale/Div 10 dB Ref Level 20.00 dBm 1.75 dBm

Center 2.402000000 GHz Span 0 Hz|
Res BW 1.0 MHz

Sweep 100 ms (10001 pts)
5 Marker Table v

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

Y Function Function Width Function Value
2.200 ms 1.748 dBm

4.560 ms 2.045 dBm
4.980 ms 1.745 dBm

t) (Q - 9 Jul 14, 2022

11:59:13 AM

Duty Cycle NVNT BLE 1Mbps 2440MHz Antl

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 Trig: Free Run
Align: Auto Freq Ref: Int (5) IF Gain: Low
Sig Track: Off PNNNNN
1 Spectrum

Ref Lvl Offset 2.65 dB Mkr1 2.450 ms
Scale/Div 10 dB Ref Level 20.00 dBm 2.66 dBm
103

Center 2.440000000 GHz Span 0 Hz|
Res BW 1.0 MHz

Sweep 100 ms (10001 pts)
5 Marker Table v

Mode Trace Scale

Y Function Function Width Function Value
N 1 i 2.450 ms 2.662 dBm
N 1 t

4.810 ms 2.217 dBm
N 1 t 5.230 ms 2.660 dBm

r) (@ - 9 Jul 14, 2022

1:32:43 PM

FCC ID: 2A54D-MK321 TB-RF-074-1.0
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Duty Cycle NVNT BLE 1Mbps 2480MHz Ant1

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 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 2.440 ms
Scale/Div 10 dB Ref Level 20.00 dBm 3.03 dBm

198

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 1 2.440 ms 3.027 dBm
N 1 t 4.800 ms 2.019 dBm
N 1 t 5.220 ms 3.040 dBm

Function Function Width Function Value

M ? s

Duty Cycle NVNT BLE 2Mbps 2402MHz Antl

Spectrum Analyzer 1
Swept SA
KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Fast

RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off
Align: Auto Freq Ref: Int (5) IF Gain: Low

Sig Track: Off N NNN
1 Spectrum

Ref Lvl Offset 2.67 dB Mkr1 2.280 ms
Scale/Div 10 dB Ref Level 20.00 dBm -5.41 dBm
3

¢

Avg Type: Log-Power
Trig: Free Run

Center 2.402000000 GHz Span 0 Hz|
Res BW 1.0 MHz

Sweep 100 ms (10001 pts)
5 Marker Table v

Mode Trace Scale Y

N 1 1 2.280 ms -5.406 dBm
N 1 t 4.630 ms -17.09 dBm
N 1 t 4.840 ms 1.835 dBm

Function Function Width Function Value

Vs
2 lledll | ? Jfﬂu?ééz gﬁnz PAY

FCC ID: 2A54D-MK321 TB-RF-074-1.0
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Duty Cycle NVNT BLE 2Mbps 2440MHz Ant1

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

1 Spectrum
Scale/Div 10 dB

Center 2.440000000 GHz
Res BW 1.0 MHz

5 Marker Table v
Mode Trace Scale
N 1 1

N 1 t
N 1 t

o~ ?

Input Z- 50 Q

Corr CCorr RCal
Freq Ref: Int (5)

Jul 14, 2022
2:18:55 PM

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvl Offset 2.65 dB
Ref Level 20.00 dBm

Y
2.497 dBm
2.762 dBm
2.500 dBm

Function
1410 ms

3.770 ms
3.980 ms

Avg Type: Log-Power

Function Width

w
PNNNNN

Mkr1 1.410 ms
2.50 dBm

Span 0 Hz|
Sweep 100 ms (10001 pts)

Function Value

Duty Cycle NVNT BLE 2Mbps 2480MHz Antl

Spectrum Analyzer 1
Swept SA

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

1 Spectrum
Scale/Div 10 dB

Center 2.480000000 GHz
Res BW 1.0 MHz

5 Marker Table v

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

s E

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

Jul 14, 2022
2:21:45 PM

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power
Trig: Free Run

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

Y
2.860 dBm
3.059 dBm
1.671 dBm

Function
2.210 ms

4.570 ms
4.780 ms

w
PNNNNN

Function Width

Mkr1 2.210 ms
2.86 dBm

Span 0 Hz|
Sweep 100 ms (10001 pts)

Function Value

u K

FCC ID: 2A54D-MK321

TB-RF-074-1.0
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2. Maximum Conducted Output Power

NVNT BLE 1Mbps 2402 Antl 2.176 30 Pass
NVNT BLE 1Mbps 2440 Antl 2.955 30 Pass
NVNT BLE 1Mbps 2480 Antl 3.334 30 Pass
NVNT BLE 2Mbps 2402 Antl 2.347 30 Pass
NVNT BLE 2Mbps 2440 Antl 3.023 30 Pass
NVNT BLE 2Mbps 2480 Antl 3.423 30 Pass

FCC ID: 2A54D-MK321 TB-RF-074-1.0
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Test Graphs

Power NVNT BLE 1Mbps 2402MHz Ant1

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: 100/100
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN
1 Spectrum

Scale/Div 10 dB

Ref Lvl Offset 2.67 dB Mkr1 2.402 245 GHz
Ref Level 20.00 dBm 2.18 dBm

Local
Center 2.402000 GHz #Video BW 6.0 MHz Span 10%oTmT
#Res BW 2.0 MHz Sweep 1.33 ms (10001 pts)

Power NVNT BLE 1Mbps 2440MHz Antl

Spectrum Analyzer 1
Swept SA
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 Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run

Sig Track: Off PNNNNN
1 Spectrum
Scale/Div 10 dB

4

Ref Lvl Offset 2.65 dB Mkr1 2.440 026 GHz
Ref Level 20.00 dBm 2.95 dBm

Local

Center 2.440000 GHz Span 10%oTmT
#Res BW 2.0 MHz Sweep 1.33 ms (10001 p

#Video BW 6.0 MHz

FCC ID: 2A54D-MK321 TB-RF-074-1.0
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Power NVNT BLE 1Mbps 2480MHz Ant1

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.480000 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: 100/100
Trig: Free Run

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 6.0 MHz

Avg Type: Log-Power 2 4

PNNNNN

Mkr1 2.479 740 GHz
3.33 dBm

Span 10%
Sweep 1.33 ms (10001 p

Power NVNT BLE 2Mbps 2402MHz Ant1

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.402000 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 Type: Log-Power
Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 6.0 MHz

NEER:
M
PNNNNN

Mkr1 2.401 458 GHz
2.35dBm

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

FCC ID: 2A54D-MK321

TB-RF-074-1.0
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Power NVNT BLE 2Mbps 2440MHz Ant1

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.440000 GHz
#Res BW 2.0 MHz

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

Jul 14, 2022

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 100/100
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 2.440 476 GHz
3.02 dBm

Span 10%
Sweep 1.33 ms (10001 p

Power NVNT BLE 2Mbps 2480MHz Ant1

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.480000 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 Type: Log-Power
Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 6.0 MHz

NEER:
M

PNNNNN

Mkr1 2.479 626 GHz
3.42 dBm

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

FCC ID: 2A54D-MK321

TB-RF-074-1.0
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3. -6dB Bandwidth

NVNT BLE 1Mbps 2402 Antl 0.64 0.5 Pass
NVNT BLE 1Mbps 2440 Antl 0.63 0.5 Pass
NVNT BLE 1Mbps 2480 Antl 0.65 0.5 Pass
NVNT BLE 2Mbps 2402 Antl 1.06 0.5 Pass
NVNT BLE 2Mbps 2440 Antl 1.08 0.5 Pass
NVNT BLE 2Mbps 2480 Antl 1.22 0.5 Pass

FCC ID: 2A54D-MK321 TB-RF-074-1.0
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Test Graphs

-6dB Bandwidth NVNT BLE 1Mbps 2402MHz Antl

KEYSIGHT nput RF

Coupling: AC
Hl Align: Auto
1 Graph
Scale/Div 10.0 dB

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

Center 2.402000 GHz
#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth
1.0641 MHz

Transmit Freq Error
x dB Bandwidth

9 Jul 14, 2022
e | 11:59:33 AM

€O

-24.948 kHz

Atten: 30 dB
Preamp: Off

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

Avg|Hold: 100/100
Radio Std: None

Ref Lvl Offset 2.67 dB
Ref Value 22.67 dBm

#Video BW 300.00 kHz

Total Power

% of OBW Power

644.5 kHz xdB

Center Freq: 2 402000000 GHz

Mkr3 2.402297000 GHz
-4.18 dBm

Span 2 MHz|
Sweep 1.33 ms (10001 pts)

7.23 dBm

99.00 %
-6.00 dB

RS

-6dB Bandwidth NVNT BLE 1Mbps 2440MHz Antl

Spectrum Analyzer 1
Occupied BW

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 2.440000 GHz
#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth
1.0613 MHz

Transmit Freq Error
x dB Bandwidth

Jul 14, 2022
1:33:07 PM

®oc~Mm?

-26.862 kHz
634.3 kHz

Atten: 30 dB
Preamp: Off

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

Center Freq: 2 440000000 GHz
Avg|Hold: 100/100
Radio Std: None

Ref Lvl Offset 2.65 dB
Ref Value 22.65 dBm

#Video BW 300.00 kHz

Total Power

% of OBW Power
xdB

Mkr3 2.440290000 GHz
-6.28 dBm

Span 2 MHz|
Sweep 1.33 ms (10001 pts)

8.10 dBm

99.00 %
-6.00 dB

2N

FCC ID: 2A54D-MK321

TB-RF-074-1.0
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-6dB Bandwidth NVNT BLE 1Mbps 2480MHz Antl

KEYSIGHT !nput RF Input Z: 50 Q Atten: 30 dB Trig: Free Run Genter Freq: 2 480000000 GHz

Avg|Hold: 100/100
#IF Gain: Low Radio Std: None

RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off
Align: Auto Freq Ref: Int (5)

1 Graph

Ref Lvl Offset 2.68 dB Mkr3 2.480301000 GHz
Scale/Div 10.0 dB Ref Value 22.68 dBm -3.87 dBm

Center 2.480000 GHz #Video BW 300.00 kHz Span 2 MHz|
#Res BW 100.00 kHz

Sweep 1.33 ms (10001 pts)
2 Metrics

Occupied Bandwidth
1.0606 MHz

Transmit Freq Error -25.845 kHz
x dB Bandwidth 654.3 kHz

Total Power 8.37 dBm

% of OBW Power 99.00 %
xdB -6.00 dB

.= t) (ﬂ - ? Jul 14, 2022

)
1:35:45 PM ol L.‘d

-6dB Bandwidth NVNT BLE 2Mbps 2402MHz Antl

Spectrum Analyzer 1
Occupied BW

KEYSIGHT !nput RF Input Z: 50 Q Atten: 30 dB Trig: Free Run Genter Freq: 2 402000000 GHz

RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 200/200
Align: Auto Freq Ref: Int (5) #IF Gain: Low Radio Std: None

1 Graph

Ref Lvl Offset 2.67 dB Mkr3 2.402503000 GHz
Scale/Div 10.0 dB Ref Value 22.67 dBm -3.10 dBm

Center 2.402000 GHz #Video BW 300.00 kHz Span 5 MHz|
#Res BW 100.00 kHz

Sweep 1.33 ms (10001 pts)
2 Metrics

Occupied Bandwidth
2.0733 MHz

Transmit Freq Error -26.684 kHz
x dB Bandwidth 1.059 MHz

Total Power 7.68 dBm

% of OBW Power 99.00 %
xdB -6.00 dB

-= g-) (s - £) | Jul 14,2022

)
e | 2:44:10 PM "::: L*ﬂ

FCC ID: 2A54D-MK321 TB-RF-074-1.0
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-6dB Bandwidth NVNT BLE 2Mbps 2440MHz Antl

KEYSIGHT !nput RF Input Z: 50 Q Atten: 30 dB Trig: Free Run Genter Freq: 2 440000000 GHz

Avg|Hold: 100/100
#IF Gain: Low Radio Std: None

RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off
Align: Auto Freq Ref: Int (5)

1 Graph Ref Lvl Offset 2.65 dB Mkr3 2.440523000 GHz
Scale/Div 10.0 dB Ref Value 22.65 dBm -4.08 dBm

1

Center 2.440000 GHz #Video BW 300.00 kHz Span 5 MHz|
#Res BW 100.00 kHz

Sweep 1.33 ms (10001 pts)
2 Metrics

Occupied Bandwidth
2.0853 MHz

Transmit Freq Error -19.113 kHz
x dB Bandwidth 1.085 MHz

Total Power 7.88 dBm

% of OBW Power 99.00 %
xdB -6.00 dB

.= t) (ﬂ - 9 Jul 14, 2022

)
e | 2:35:14 PM ol L.‘d

-6dB Bandwidth NVNT BLE 2Mbps 2480MHz Antl

Spectrum Analyzer 1
Occupied BW

nput nput Z- en: Tig: Free Run enter Freq: 2.48 (¢]
Input RF Input Z: 50 Q Atten: 30 dB Trig: Free R Center Freq: 2.480000000 GHz
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100

Align: Auto Freq Ref: Int (5) #IF Gain: Low Radio Std: None

1 Graph

Ref Lvl Offset 2.68 dB Mkr3 2.480588000 GHz
Scale/Div 10.0 dB Ref Value 22.68 dBm -6.67 dBm

12 g A msaconsin 3

Center 2.480000 GHz #Video BW 300.00 kHz Span 5 MHz|
#Res BW 100.00 kHz

Sweep 1.33 ms (10001 pts)
2 Metrics

Occupied Bandwidth
2.1019 MHz

Transmit Freq Error -20.306 kHz
x dB Bandwidth 1.217 MHz

Total Power 7.86 dBm

% of OBW Power 99.00 %
xdB -6.00 dB

-= g-) (s - £) | Jul 14,2022

)
e | 2:33:45PM "::: L*ﬂ

FCC ID: 2A54D-MK321 TB-RF-074-1.0
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4. Occupied Channel Bandwidth

NVNT BLE 1Mbps 2402 Antl 1.035
NVNT BLE 1Mbps 2440 Antl 1.046
NVNT BLE 1Mbps 2480 Antl 1.034
NVNT BLE 2Mbps 2402 Antl 1.996
NVNT BLE 2Mbps 2440 Antl 2.075
NVNT BLE 2Mbps 2480 Antl 2.067

FCC ID: 2A54D-MK321 TB-RF-074-1.0
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Test Graphs

OBW NVNT BLE 1Mbps 2402MHz Ant1

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

KEYSIGHT |Input RF
oupling: AC
Align: Auto

Scale/Div 10.0 dB

Center 2.402000 GHz
#Res BW 30.000 kHz

2 Metrics

Occupied Bandwidth
1.0350 MHz

Transmit Freq Error
x dB Bandwidth

9 Jul 14, 2022
e | 11:59:26 AM

€O

Atten: 30 dB

Trig: Free Run
Preamp: Off

Gate: Off

Avg|Hold: 100/100
#IF Gain: Low

Radio Std: None

Ref Lvl Offset 2.67 dB
Ref Value 22.67 dBm

#Video BW 100.00 kHz

Total Power
-23.243 kHz
1.143 MHz

xdB

Center Freq: 2 402000000 GHz

% of OBW Power

Span 3 MHz|
Sweep 3.33 ms (10001 pts)

7.71 dBm

99.00 %
-26.00 dB

RS

OBW NVNT BLE 1Mbps 2440MHz Ant1

Spectrum Analyzer 1
Occupied BW

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 2.440000 GHz
#Res BW 30.000 kHz

2 Metrics

Occupied Bandwidth
1.0462 MHz

Transmit Freq Error
x dB Bandwidth

Jul 14, 2022
1:32:59 PM

R~ ?

Atten: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off

Avg|Hold: 100/100
#IF Gain: Low

Radio Std: None

Ref Lvl Offset 2.65 dB
Ref Value 22.65 dBm

#Video BW 100.00 kHz

Total Power
-26.775 kHz
1.266 MHz

xdB

Center Freq: 2 440000000 GHz

% of OBW Power

Span 3 MHz|
Sweep 3.33 ms (10001 pts)

7.84 dBm

99.00 %
-26.00 dB

2N

FCC ID: 2A54D-MK321

TB-RF-074-1.0
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OBW NVNT BLE 1Mbps 2480MHz Antl

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 2.480000 GHz
#Res BW 30.000 kHz

2 Metrics

Occupied Bandwidth
1.0338 MHz

Transmit Freq Error
x dB Bandwidth

Jul 14, 2022
1:35:36 PM

RO~ ?

-27.551 kHz
1.191 MHz

Atten: 30 dB

Trig: Free Run
Preamp: Off

Gate: Off

Avg|Hold: 100/100
#IF Gain: Low

Radio Std: None

Ref Lvl Offset 2.68 dB
Ref Value 22.68 dBm

#Video BW 100.00 kHz

Total Power
% of OBW Power

xdB

Center Freq: 2 480000000 GHz

Span 3 MHz|
Sweep 3.33 ms (10001 pts)

8.74 dBm

99.00 %
-26.00 dB

eoji s

OBW NVNT BLE 2Mbps 2402MHz Ant1

Spectrum Analyzer 1
Occupied BW

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 2.402000 GHz
#Res BW 51.000 kHz

2 Metrics

Occupied Bandwidth
1.9964 MHz

Transmit Freq Error
x dB Bandwidth

9 Jul 14, 2022
e | 2:31:02PM

€O

Atten: 30 dB
Preamp: Off

-32.728 kHz
2.292 MHz

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

Avg|Hold: 100/100
Radio Std: None

Ref Lvl Offset 2.67 dB
Ref Value 22.67 dBm

#Video BW 150.00 kHz

Total Power

xdB

Center Freq: 2 402000000 GHz

% of OBW Power

Span 5 MHz|
Sweep 2.00 ms (10001 pts)

7.57 dBm

99.00 %
-26.00 dB

RS

FCC ID: 2A54D-MK321

TB-RF-074-1.0
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OBW NVNT BLE 2Mbps 2440MHz Antl

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Graph
Scale/Div 10.0 dB

Center 2.440000 GHz
#Res BW 100.00 kHz

2 Metrics

Transmit Freq Error
x dB Bandwidth

o~ W?

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

Atten: 30 dB

Trig: Free Run
Preamp: Off

Gate: Off

Avg|Hold: 100/100
#IF Gain: Low

Radio Std: None

Ref Lvl Offset 2.65 dB
Ref Value 22.65 dBm

#Video BW 300.00 kHz

Occupied Bandwidth

2.0752 MHz

Total Power
% of OBW Power

-29.402 kHz

2.478 MHz xdB

Jul 14, 2022
2:34:40 PM

Center Freq: 2 440000000 GHz

Span 5 MHz|
Sweep 1.33 ms (10001 pts)

7.30 dBm

99.00 %
-26.00 dB

eoji s

OBW NVNT BLE 2Mbps 2480MHz Antl

Spectrum Analyzer 1
Occupied BW

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Graph
Scale/Div 10.0 dB

Center 2.480000 GHz
#Res BW 51.000 kHz

2 Metrics

€O

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

Atten: 30 dB
Preamp: Off

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

Avg|Hold: 100/100
Radio Std: None

Ref Lvl Offset 2.68 dB
Ref Value 22.68 dBm

#Video BW 150.00 kHz

Occupied Bandwidth
2.0672 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

-18.656 kHz

2.293 MHz xdB

9 Jul 14, 2022

2:32:16 PM

Center Freq: 2 480000000 GHz

% of OBW Power

Span 5 MHz|
Sweep 2.00 ms (10001 pts)

8.06 dBm

99.00 %
-26.00 dB

RS

FCC ID: 2A54D-MK321
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5. Maximum Power Spectral Density Level
Condition Mode Frequency (MHz) Antenna Max PSD (dBm) Limit (dBm) Verdict

NVNT BLE 1Mbps 2402 Antl -10.602 8 Pass
NVNT BLE 1Mbps 2440 Antl -9.694 8 Pass
NVNT BLE 1Mbps 2480 Antl -9.358 8 Pass
NVNT BLE 2Mbps 2402 Antl -14.48 8 Pass
NVNT BLE 2Mbps 2440 Antl -14 8 Pass
NVNT BLE 2Mbps 2480 Antl -13.644 8 Pass

FCC ID: 2A54D-MK321

TB-RF-074-1.0
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Test Graphs

PSD NVNT BLE 1Mbps 2402MHz Ant1

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: 100/100
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN
1 Spectrum

Scale/Div 10 dB

Ref Lvl Offset 2.67 dB Mkr1 2.401 967 GHz
Ref Level 20.00 dBm -10.60 dBm

Local
Center 2.402000 GHz #Video BW 10 kHz Span 3.900Tme
#Res BW 3.0 kHz Sweep 316 ms (1001 pts)

PSD NVNT BLE 1Mbps 2440MHz Antl

Spectrum Analyzer 1
Swept SA
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: 100/100
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run

Sig Track: Off PNNNNN
1 Spectrum
Scale/Div 10 dB

4

Ref Lvl Offset 2.65 dB Mkr1 2.439 967 GHz
Ref Level 20.00 dBm -9.69 dBm

Local

Center 2.440000 GHz Span 3.900Tme
#Res BW 3.0 kHz Sweep 316 ms (1001 p

#Video BW 10 kHz

FCC ID: 2A54D-MK321 TB-RF-074-1.0
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PSD NVNT BLE 1Mbps 2480MHz Ant1

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.480000 GHz
#Res BW 3.0 kHz

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

#Atten: 30 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 10 kHz

Avg Type: Log-Power 2 4

PNNNNN

Mkr1 2.479 967 GHz
-9.36 dBm

Local
Span 3.900%
Sweep 316 ms (1001 p

PSD NVNT BLE 2Mbps 2402MHz Antl

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.402000 GHz
#Res BW 3.0 kHz

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

#Atten: 30 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 10 kHz

Avg Type: Log-Power 2 4

PNNNNN

Mkr1 2.401 955 GHz
-14.48 dBm

Local
Span 3.900Tme
Sweep 316 ms (1001 pts)

FCC ID: 2A54D-MK321

TB-RF-074-1.0
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PSD NVNT BLE 2Mbps 2440MHz Ant1

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.440000 GHz
#Res BW 3.0 kHz

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

#Atten: 30 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 2.65 dB
Ref Level 20.00 dBm

#Video BW 10 kHz

Jul 14, 2022

Avg Type: Log-Power 2 4

PNNNNN

Mkr1 2.439 952 GHz
-14.00 dBm

Local
Span 3.900%
Sweep 316 ms (1001 p

PSD NVNT BLE 2Mbps 2480MHz Ant1

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.480000 GHz
#Res BW 3.0 kHz

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

#Atten: 30 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 10 kHz

Avg Type: Log-Power 2 4

PNNNNN

Mkr1 2.479 952 GHz
-13.64 dBm

Local
Span 3.900Tme
Sweep 316 ms (1001 pts)

FCC ID: 2A54D-MK321

TB-RF-074-1.0
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6. Band Edge

NVNT BLE 1Mbps 2402 Antl -54.1 -20 Pass
NVNT BLE 1Mbps 2480 Antl -43.8 -20 Pass
NVNT BLE 2Mbps 2402 Antl -50.08 -20 Pass
NVNT BLE 2Mbps 2480 Antl -40.15 -20 Pass

FCC ID: 2A54D-MK321 TB-RF-074-1.0
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Test Graphs

Band Edge NVNT BLE 1Mbps 2402MHz Antl Ref

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.402000 GHz
#Res BW 100 kHz

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

#Atten: 30 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

AC coupled: Accy unspec'd < 10MHz

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

M
PNNNNN

Mkr1 2.402 232 GHz
0.90 dBm

Local
Span 8.0
Sweep 1.00 ms (1001 pts)

Band Edge NVNT BLE 1Mbps 2402MHz Ant1 Emission

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Start 2.30600 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale
N 1 f

N 1 f
N 1 f
N 1 f

®oc~Mm?

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

#Atten:

2.401 8 GHz.
2.400 0 GHz.
2.390 0 GHz.
2.382 0 GHz

Jul 14, 2022
12:00:20 PM

Preamp: Off

30dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Y Function
0.5201 dBm

-53.24 dBm

-54.62 dBm

-53.20 dBm

Avg Type: Log-Power 2 4

PNNNNN

Function Width

Mkr1 2.401 8 GHz
0.52 dBm

Stop 2.40600 GHz
Sweep 9.60 ms (1001 pts)

Function Value

FCC ID: 2A54D-MK321
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Band Edge NVNT BLE 1Mbps 2480MHz Antl 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: 100/100
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 2.479 968 GHz|
Scale/Div 10 dB Ref Level 20.00 dBm 2.85 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: 100/100 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 2.479 7 GHz
Scale/Div 10 dB Ref Level 20.00 dBm 2.61 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 24797 GHz 2.609 dBm
N 1 f 2.483 5 GHz -43.24 dBm
N 1 f 2.500 0 GHz. -59.55 dBm
N 1 f 2483 9 GHz -40.95 dBm

DM ? e

FCC ID: 2A54D-MK321 TB-RF-074-1.0
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Band Edge NVNT BLE 2Mbps 2402MHz Antl 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: 100/100
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 2.401 856 GHz|
Scale/Div 10 dB Ref Level 20.00 dBm -1.82 dBm

Local
Center 2.402000 GHz #Video BW 300 kHz

Span 8.0
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

Jul 14, 2022
1:42:05 PM

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: 100/100 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 0 GHz
Scale/Div 10 dB Ref Level 20.00 dBm 0.71 dBm

Start 2.30600 GHz #Video BW 300 kHz Stop 2.40600 GHz

#Res BW 100 kHz Sweep 9.60 ms (1001 pts)
5 Marker Table v

Mode Trace Scale Y
N 1 f 2402 0 GHz. 0.7088 dBm
N 1 f 2.400 0 GHz. -30.02 dBm
N 1 f 2.390 0 GHz. -51.90 dBm
N 1 f 2.390 0 GHz. -51.90 dBm

Function Function Width Function Value

D M ? e

FCC ID: 2A54D-MK321 TB-RF-074-1.0
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Band Edge NVNT BLE 2Mbps 2480MHz Antl 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: 100/100
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 2.480 432 GHz|
Scale/Div 10 dB Ref Level 20.00 dBm -0.98 dBm

Local
Center 2.480000 GHz #Video BW 300 kHz Span 8.0

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

Jul 14, 2022
2:23:00 PM

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: 100/100 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 2.479 6 GHz
Scale/Div 10 dB Ref Level 20.00 dBm -1.14 dBm

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 24796 GHz -1.136 dBm
N 1 f 2.483 5 GHz -59.00 dBm
N 1 f 2.500 0 GHz. -58.01 dBm
N 1 f 2484 0 GHz -41.13 dBm

el ivab-*5n
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7. Conducted RF Spurious Emission
Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict

NVNT BLE 1Mbps 2402 Antl -32.78 -20 Pass
NVNT BLE 1Mbps 2440 Antl -29.75 -20 Pass
NVNT BLE 1Mbps 2480 Antl -31.77 -20 Pass
NVNT BLE 2Mbps 2402 Antl -29.79 -20 Pass
NVNT BLE 2Mbps 2440 Antl -31.02 -20 Pass
NVNT BLE 2Mbps 2480 Antl -37.92 -20 Pass

FCC ID: 2A54D-MK321 TB-RF-074-1.0
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Test Graphs

Tx. Spurious NVNT BLE 1Mbps 2402MHz Antl Ref

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.4020000 GHz
#Res BW 100 kHz

Input Z- 50 Q

Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

AC coupled: Accy unspec'd < 10MHz

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

M
PNNNNN

Mkr1 2.401 967 0 GHz
1.64 dBm

Local
Span 1.200me
Sweep 1.00 ms (1001 pts)

Tx. Spurious NVNT BLE 1Mbps 2402MHz Antl Emission

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale
1 f

®oc~Mm?

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

Jul 14, 2022
12:01:05 PM

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 10/10
Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Y Function
-7.421 dBm

-31.14 dBm

-31.14 dBm

-31.84 dBm

-55.64 dBm

2.412 GHz
4.795 GHz
4.795 GHz
7.203 GHz
9.612 GHz

Avg Type: Log-Power 2 4

M
PNNNNN

Function Width

Mkr1 2.412 GHz
-7.42 dBm

Stop 26.50 GHz|
Sweep ~2.57 s (1001 pts)

Function Value

FCC ID: 2A54D-MK321
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Tx. Spurious NVNT BLE 1Mbps 2440MHz Antl 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: 100/100
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvi Offset 2.65 dB Mkr1 2.439 967 0 GHz
Scale/Div 10 dB Ref Level 20.00 dBm 2.50 dBm

Center 2.4400000 GHz #Video BW 300 kHz
#Res BW 100 kHz

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: 10/10
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvi Offset 2.65 dB Mkr1 2.439 GHz
Scale/Div 10 dB Ref Level 20.00 dBm -1.03 dBm

Start 30 MHz #Video BW 300 kHz Stop 26.50 GHz|

#Res BW 100 kHz Sweep ~2.57 s (1001 pts)

5 Marker Table v

Mode Trace Scale Y Function Function Width Function Value
1 f 2.439 GHz -1.035 dBm
4.874 GHz -27.25 dBm
4.874 GHz -27.25 dBm

7.309 GHz -32.67 dBm -
9.877 GHz -56.80 dBm

W K
DM ? e %

DO W N

FCC ID: 2A54D-MK321 TB-RF-074-1.0
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Tx. Spurious NVNT BLE 1Mbps 2480MHz Antl Ref

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.4800000 GHz
#Res BW 100 kHz

Input Z- 50 Q

Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Avg Type: Log-Power 2 4
Avg|Hold: 100/100

PNNNNN
Mkr1 2.479 709 0 GHz
2.01 dBm

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale
1 f

DO W N

A [l [7

Input Z- 50 Q

Corr CCorr RCal
Freq Ref: Int (5)

9 Jul 14, 2022

1:37:19 PM

#Atten: 30 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 20.00 dBm

#Video BW 300 kHz

Y Function
-1.497 dBm

-29.76 dBm

-29.81 dBm

-29.76 dBm

-56.67 dBm

2.492 GHz
7.442 GHz
4.953 GHz
7.442 GHz
10.009 GHz

Avg Type: Log-Power

PNNNNN

Mkr1 2.492 GHz
-1.50 dBm

Stop 26.50 GHz|
Sweep ~2.57 s (1001 pts)

Function Width Function Value

u ¥
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Tx. Spurious NVNT BLE 2Mbps 2402MHz Antl Ref

#Atten: 30 dB
Preamp: Off

KEYSIGHT [nput RF PNO: Best Wide

RL Coupling: AC Corr CCorr RCal Gate: Off
Align: Auto Freq Ref: Int (5) IF Gain: Low

Sig Track: Off
1 Spectrum
Scale/Div 10 dB

Input Z- 50 Q

Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

Center 2.402000 GHz
#Res BW 100 kHz

#Video BW 300 kHz

Jul 14, 2022
1:42:25 PM

Avg Type: Log-Power 2 4
Avg|Hold: 100/100

PNNNNN
Mkr1 2.401 946 GHz
1.04 dBm

Local
Span 3.900Tme
Sweep 1.00 ms (1001 pts)

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF ,
RL Coupling: AC Corr CCorr RCal Gate: Off

Align: Auto Freq Ref: Int (5) IF Gain: Low
Sig Track: Off
1 Spectrum

Scale/Div 10 dB

Input Z- 50 Q #Atten: 30 dB

Preamp: Off

PNO: Fast
Avg|Hold: 10/10
Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

Start 30 MHz
#Res BW 100 kHz

5 Marker Table v

#Video BW 300 kHz

Mode Trace Scale Y
1 f 2412 GHz -11.04 dBm
4.795 GHz. -28.75 dBm
4.795 GHz -28.75 dBm
7.203 GHz -35.21 dBm
9.797 GHz -57.25 dBm

Function

DO W N

S [ 7] e

Avg Type: Log-Power

PNNNNN

Mkr1 2.412 GHz
-11.04 dBm

Stop 26.50 GHz|
Sweep ~2.57 s (1001 pts)

Function Width Function Value

u K
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Tx. Spurious NVNT BLE 2Mbps 2440MHz Antl Ref

KEYSIGHT Ineut R
oupling:
Hl Align: Auto

1 Spectrum
Scale/Div 10 dB

Center 2.440000 GHz
#Res BW 100 kHz

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

#Atten: 30 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 20.00 dBm

#Video BW 300 kHz

Jul 14, 2022
2:20:06 PM

Avg Type: Log-Power 2 4
Avg|Hold: 100/100

PNNNNN

Mkr1 2.439 967 GHz
2.58 dBm

Local
Span 3.900Tme
Sweep 1.00 ms (1001 pts)

Tx. Spurious NVNT BLE 2Mbps 2440MHz Antl Emission

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Start 30 MHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale
1 f

DO W N

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: 10/10
Trig: Free Run

Ref Lvl Offset 2.65 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Y Function
1.255 dBm
-28.44 dBm
-28.44 dBm
-31.12 dBm
-56.92 dBm

2.439 GHz
4.874 GHz
4.874 GHz
7.309 GHz
9.797 GHz

DM ? 2ssen

Avg Type: Log-Power

PNNNNN

Mkr1 2.439 GHz
1.25 dBm

Stop 26.50 GHz|
Sweep ~2.57 s (1001 pts)

Function Width Function Value

u K
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Tx. Spurious NVNT BLE 2Mbps 2480MHz Antl Ref

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.480000 GHz
#Res BW 100 kHz

#Atten: 30 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Input Z- 50 Q
Corr CCorr RCal

Freq Ref: Int (5) Trig: Free Run

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Jul 14, 2022
2:23:21 PM

Avg Type: Log-Power 2 4
Avg|Hold: 100/100

PNNNNN
Mkr1 2.479 967 GHz
2.91 dBm

Local
Span 3.900Tme
Sweep 1.00 ms (1001 pts)

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale
1 f

DO W N

A [l [7

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: 10/10
Trig: Free Run

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Y Function
-19.03 dBm
-35.01 dBm
-55.95 dBm
-35.01 dBm
-56.13 dBm

2.492 GHz
7.442 GHz
5.059 GHz
7.442 GHz
10.089 GHz

9 Jul 14, 2022

2:23:50 PM

Avg Type: Log-Power

PNNNNN

Mkr1 2.492 GHz
-19.03 dBm

Stop 26.50 GHz|
Sweep ~2.57 s (1001 pts)

Function Width Function Value

u K
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8. Restrict Band
Condition Mode Frequency | Antenna Spur Freq Power Gain E Detector Limit Verdict
(MHz) (MHz) (dBm) (dBi) (dBuV/m) (dBuV/m)
NVNT BLE 1Mbps 2402 Antl 2310 -49.62 2 47.64 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2310 -57.99 2 39.27 Average 54 Pass
NVNT BLE 1Mbps 2402 Antl 2389.776 -36.1 2 61.16 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2390 -49.22 2 48.04 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2390 -58.49 2 38.77 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2483.5 -48.12 2 49.14 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2483.5 -57.73 2 39.53 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2484.52 -27.75 2 69.51 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2483.824 -57.21 2 40.05 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2500 -49.29 2 47.97 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2500 -58.22 2 39.04 Average 54 Pass
NVNT BLE 2Mbps 2402 Antl 2310 -48.68 2 48.58 Peak 74 Pass
NVNT BLE 2Mbps 2402 Antl 2310 -58.42 2 38.84 Average 54 Pass
NVNT BLE 2Mbps 2402 Antl 2385.552 -41.08 2 56.18 Peak 74 Pass
NVNT BLE 2Mbps 2402 Antl 2351.28 -57.41 2 39.85 Average 54 Pass
NVNT BLE 2Mbps 2402 Antl 2390 -50.42 2 46.84 Peak 74 Pass
NVNT BLE 2Mbps 2402 Antl 2390 -58.25 2 39.01 Average 54 Pass
NVNT BLE 2Mbps 2480 Antl 2483.5 -27.33 2 69.93 Peak 74 Pass
NVNT BLE 2Mbps 2480 Antl 2483.5 -54.99 2 42.27 Average 54 Pass
NVNT BLE 2Mbps 2480 Antl 2484.064 -25.23 2 72.03 Peak 74 Pass
NVNT BLE 2Mbps 2480 Antl 2483.512 -54.99 2 42.27 Average 54 Pass
NVNT BLE 2Mbps 2480 Antl 2500 -49.81 2 47.45 Peak 74 Pass
NVNT BLE 2Mbps 2480 Antl 2500 -58.2 2 39.06 Average 54 Pass
FCC ID: 2A54D-MK321 TB-RF-074-1.0
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Test Graphs

Restrict Band NVNT BLE 1Mbps 2402MHz Antl 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

Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

X Y
2.401 776 GHz,
2.310 000 GHz
2.390 000 GHz
2.389 776 GHz

Function
2.096 dBm
-49.62 dBm
-49.40 dBm
-36.10 dBm

Jul 14, 2022

Avg Type: Log-Power 2
Avg|Hold: 100/100

PNNNNN
Mkr1 2.401 776 GHz

210 dBm

1

Stop 2.40600 GHz
Sweep 1.00 ms (1001 pts)

Function Width Function Value

Restrict Band NVNT BLE 1Mbps 2402MHz Ant1 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|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 2.4 kHz

X Y
2.401 968 GHz
2.310 000 GHz
2.390 000 GHz
2.310 000 GHz,

Function
1.440 dBm
-57.99 dBm
-58.66 dBm
-57.99 dBm

r) (@ - 9 Jul 14, 2022

12:00:30 PM

Avg Type: Log-Power

PNNNNN

Mkr4 2.310 000 GHz
-57.99 dBm

Stop 2.40600 GHz
Sweep 31.2 ms (1001 pts)

Function Width Function Value
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Restrict Band NVNT BLE 1Mbps 2480MHz Antl 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

2479 792 GHz,
2.483 500 GHz
2.500 000 GHz
2.484 520 GHz

o [ (] [7] 557

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Y Function
3.253 dBm

-48.12 dBm

-49.29 dBm

-27.75 dBm

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

Function Width

Mkr1 2.479 792 GHz
3.25 dBm

Stop 2.50000 GHz
Sweep 1.00 ms (1001 pts)

Function Value

Restrict Band NVNT BLE 1Mbps 2480MHz Ant1 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

2.480 008 GHz
2.483 500 GHz
2.500 000 GHz
2.483 824 GHz

& [ 7]

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 2.4 kHz

Y Function
2.606 dBm

-57.73 dBm

-58.22 dBm

-57.21 dBm

Avg Type: Log-Power 2 4

PNNNNN

Function Width

Mkr1 2.480 008 GHz
2.61dBm

Stop 2.50000 GHz
Sweep 7.80 ms (1001 pts)

Function Value
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Restrict Band NVNT BLE 2Mbps 2402MHz Antl Peak

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 f

|~

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

#Atten: 30 dB
Preamp: Off

X

2.401 488 GHz,
2.310 000 GHz
2.390 000 GHz
2.385 552 GHz

Jul 14, 2022
e | 1:42:14 PM

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Y Function
2.332 dBm

-48.68 dBm

-50.27 dBm

-41.08 dBm

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

Function Width

Mkr1 2.401 488 GHz
2.33 dBm

1

Stop 2.40600 GHz
Sweep 1.00 ms (1001 pts)

Function Value

Restrict Band NVNT BLE 2Mbps 2402MHz Ant1 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 f

?

|~

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

#Atten: 30 dB
Preamp: Off

X

2.402 064 GHz
2.310 000 GHz
2.390 000 GHz
2.351 280 GHz

Jul 14, 2022
1:42:18 PM

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 5.1 kHz

Y Function
0.7817 dBm
-58.42 dBm
-58.17 dBm
-57.41 dBm

Avg Type: Log-Power 2 4

PNNNNN

Function Width

Mkr1 2.402 064 GHz
0.78 dBm

1

Stop 2.40600 GHz
Sweep 14.7 ms (1001 pts)

Function Value
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Restrict Band NVNT BLE 2Mbps 2480MHz Antl 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

2.479 480 GHz,
2.483 500 GHz
2.500 000 GHz
2.484 064 GHz

o [ ] [7] 7

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Y Function
3.312dBm

-27.33 dBm

-49.81 dBm

-25.23 dBm

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

Function Width

Mkr1 2.479 480 GHz
3.31 dBm

Stop 2.50000 GHz
Sweep 1.00 ms (1001 pts)

Function Value

Restrict Band NVNT BLE 2Mbps 2480MHz Ant1 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 T

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

#Atten: 30 dB
Preamp: Off

X

2.480 008 GHz
2.483 500 GHz
2.500 000 GHz
2.483 512 GHz,

Rlel _ab-**5n

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 5.1 kHz

Y Function
1.741 dBm

-54.99 dBm

-58.20 dBm

-54.99 dBm

Avg Type: Log-Power 2 4

PNNNNN

Function Width

Mkr4 2.483 512 GHz
-54.99 dBm

Stop 2.50000 GHz
Sweep 3.73 ms (1001 pts)

Function Value
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