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RF Test Data for Bluetooth LE
(Conducted Measurements)

General Description of EUT

Product Name: DIGITAL PIANO

Test Model: MP-100

Sample ID: 20211025-01_01-2#
Environmental Conditions

Temperature: 25C

Relative Humidity: | 55%

Test Voltage: DC 5V

Test Engineer:

HEJINGCHANG

Note: For a more detailed features description, please refer to the report TB-RF184987

Duty Cycle
Condition Mode Frequency (MHz) Antenna Duty Cycle (%) Correction Factor (dB) 1/T (kHz)
NVNT BLE 1Mbps 2402 Antl 100 0 0
NVNT BLE 1Mbps 2442 Antl 100 0 0
NVNT BLE 1Mbps 2480 Antl 100 0 0
FCC ID: 2A34Z-MP-100 TB-RF-074-1.0
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Test Graphs
Duty Cycle NVNT BLE leps 2402MHZ Antl

B KEyslght Spectrum Analyzer - SweptSA (==
CORREC | SENSE:INT] ALIGN AUTO | 03:14:37 PMN
Avg Type: Log-Pwr

PNO: Fast -»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 2.67 dB
10 dBidiv._ Ref 20.00 dBm
Log
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Duty Cycle NVNT BLE 1Mbps 2442MHz Ant1

BE Keysight Spectrum Analyzer - Swept SA ==
eysight Sp Iyz P S=H| S
RL RE [750 AC CORREC | SENSE:INT] ALIGN AUTO | 03:29:25 PMNov 18, 2021
Avg Type: Log-Pwr

PNO: Fast -»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Dffset 2.65 dB
10 dBidiv._ Ref 20.00 dBm
Log

Center 2.442000000 GHz
Res BW 1.0 MHz

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

1 IIII]I]_-EIEEE 3 65dBm| |
2 I I

FCC ID: 2A34Z-MP-100 TB-RF-074-1.0
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Duty Cycle NVNT BLE leps 2480MHz Antl

[EREEE=

750 AC CORREC

| SENSE:INT]

ALIGN AUTO ‘ 03:20:24 PM Nov 18, 2021

Center Freq 2. 480000000 GHz
PNO: Fast +#—
IFGain:Low

Ref Offset 2.68 dB
1LO dBidiv._ Ref 20.00 dBm
9

Avg Type: Log-Pwr
Trig: Free Run
#Atten: 30 dB

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH

1 Il]llll_-iﬁlilﬂﬂ 2 82dBm| |
[ | I I

FCC ID: 2A34Z-MP-100

TB-RF-074-1.0
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Maximum Conducted Output Power

NVNT BLE 2402 Antl 4.034 0 4.034 30 Pass
1Mbps

NVNT BLE 2442 Antl 3.774 0 3.774 30 Pass
1Mbps

NVNT BLE 2480 Antl 2.956 0 2.956 30 Pass
1Mbps

FCC ID: 2A34Z-MP-100 TB-RF-074-1.0
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Test Graphs

Power NVNT BLE 1Mbps 2402MHz Ant1

B

SENSE:INT]

ALIGN AUTO |

03:14:43 PMNov 18,

Trig: Free Run
#Atten: 30 dB

PNO: Fast =+~
IFGain:Low

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

Ref Dffset 2,67 dB

10gBIdw Ref 20.00 dBm

Center 2.402000 GHz
#VBW 6.0 MHz

Sweep 1.333 ms (10001 pts

IMSG STATUS

Power NVNT BLE 1Mbps 2442MHz Antl

BE Keysight Spectrum Analyzer - Swept SA

B

RL |75 AC CORREC SENSE:INT] ALIGN AUTO ‘

03:28:32 PMNov 18, 2021

Avg Type:
Trig: Free Run
#Atten: 30 dB

PNO: Fast =+~
IFGain:Low

Avg[Hold: 100/100

Log-Pwr

Ref Offset 2.65 dB

1ongd|v Ref 20.00 dBm

#VBW 6.0 MHz

Span 10.00 MHz
Sweep 1.333 ms (10001 pts

STATUS

FCC ID: 2A34Z-MP-100

TB-RF-074-1.0



TOBY Shenzhen Toby Technology Co., Ltd.

Report No.: TB-RF184987
Page: 6 of 22

Power NVNT BLE 1Mbps 2480MHz Ant1

[EREEE=

|750Q | SENSE:INT]

AC

CORREC

ALIGN AUTO |

03:20:30 PM Nov 18, 2021

Trig: Free Run
#Atten: 30 dB

PNO: Fast =+~
IFGain:Low

Ref Offset 2.68 dB

10gBIdw Ref 20.00 dBm

#VBW 6.0 MHz

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

Sweep 1.333 ms (10001 pts

STATUS

FCC ID: 2A34Z-MP-100

TB-RF-074-1.0
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-6dB Bandwidth

NVNT BLE 1Mbps 2402 Antl 0.5 0.5 Pass
NVNT BLE 1Mbps 2442 Antl 0.5 0.5 Pass
NVNT BLE 1Mbps 2480 Antl 0.502 0.5 Pass

FCC ID: 2A34Z-MP-100

TB-RF-074-1.0
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Test Graphs

-6dB Bandwidth NVNT BLE 1Mbps 2402MHz Antl

B

RF |75 AC CORREC | SENSE:INT| ALIGN AUTO ‘

03:18:25 PM Nov 18, 2021

Center Freq: 2.402000000 GHz
Trig: Free Run Avg|Hold: 300/300
#Atten: 30 dB

RL 7
Center Freq 2.402000000 GHz

e
#IFGain:Low

Ref Offset 2.67 dB

1LO dBidiv Ref 22.67 dBm

#Res BW 100 kHz #VBW 300 kHz

Total Power 9.39 dBm

Occupied Bandwidth
1.0514 MHz
-11.159 kHz
500.1 kHz

% of OBW Power
x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

MSG STATUS

Radio Std: Nene

Radio Device:BTS

Mkr3 2.402239 GHz
-4.2981 dBm

Sweep 1.333 ms

-6dB Bandwidth NVNT BLE 1Mbps 2442MHz Antl

B

RL RF |75 AC CORREC | SENSE:INT| ALIGN AUTO ‘

03:31:39 PMMov 18, 2021

Center Freq: 2.442000000 GHz
Trig: Free Run Avg|Hold: 500/500
#Atten: 30 dB

Center Freq 2.442000000 GHz
#IFGain:Low e

Radio Std: Nene

Radio Device:BTS

Ref Offset 2.66 dB
Ref 22.65 dBm

#Res BW 100 kHz #VBW 300 kHz

Total Power 9.09 dBm

Occupied Bandwidth
1.0511 MHz
-11.217 kHz
500.3 kHz

% of OBW Power
x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

MSG STATUS

Mkr3 2.442239 GHz

Sweep 1.333 ms

FCC ID: 2A34Z-MP-100

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

[EREEE=

RF [75Q AC CORREC

| SENSE:INT]

ALIGN AUTO |

03:23:06 PM Nov 18, 2021

RL 7
Center Freq 2.480000000 GHz

#IFGain:Low

Ref Offset 2.68 dB

1LO dBidiv Ref 22.68 dBm

#Res BW 100 kHz

Occupied Bandwidth
1.0502 MHz
-11.052 kHz
502.5 kHz

Transmit Freq Error
x dB Bandwidth

——

Center Freq: 2.480000000 GHz
Avg|Hold: 500/500

Trig: Free Run
#Atten: 30 dB

#VBW 300 kHz

Total Power

% of OBW Power
x dB

8.30 dBm

99.00 %
-6.00 dB

Radio Std: None
Radio Device: BTS
Mkr3 2.48024 GHz

Sweep 1.333 ms

IMSG

STATUS

FCC ID: 2A34Z-MP-100

TB-RF-074-1.0
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Maximum Power Spectral Density Level
NVNT BLE 1Mbps 2402 Antl -14.25 8 Pass
NVNT BLE 1Mbps 2442 Antl -14.587 8 Pass
NVNT BLE 1Mbps 2480 Antl -15.348 8 Pass
FCC ID: 2A34Z-MP-100 TB-RF-074-1.0
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Test Graphs

PSD NVNT BLE 1Mbps 2402MHz Antl

B Keyslght Spectrum Ana\yzer Swept SA = =l
| SENSE:INT] ALIGN AUTO | 03:15:36 PM Nov 18, 2021
Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Dffset 2,67 dB
10 dBidiv  Ref 20.00 dBm
Log

-MWWII----HWMM-
----------

Center 2.402000 GHz Span 3.000 MHz
#VBW 10 kHz Sweep 316.3 ms (1001 pts)

IMSG STATUS

PSD NVNT BLE 1Mbps 2442MHz Antl

BE Keysight Spectrum Analyzer - Swept SA ]| ]
RL RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 03:30:31 PMNov 18, 2021
Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.441 973 GHz
Ref Offset 2,65 dB
10gBidw Rz.f ztﬁlo dBm -14.587 dBm

Wl
---ml-ﬂllll iy
B I N PO N B R L Y PO
-MWWWMI----HWMM-
----------

Center 2.442000 GHz Span 3.000 MHz
#VBW 10 kHz Sweep 316.3 ms (1001 pts)

IMSG STATUS

FCC ID: 2A34Z-MP-100 TB-RF-074-1.0
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PSD NVNT BLE 1Mbps 2480MHz Antl

W e: Log-Pwr
vg|Hold: 100/100

Mkr1 2.479 973 GHz
Ref Offset 268 dB
1ogsrd Ref 20.00 dBm -15.348 dBm

---MHWIMMH----
--mll-“WWﬂWl---
-MMWNMI----WWWM-
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1

Span 3.000 MHz
#VBW 10 kHz Sweep 316.3 ms (1001 pts)

FCC ID: 2A34Z-MP-100 TB-RF-074-1.0
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Band Edge
NVNT BLE 1Mbps 2402 Antl -58.23 -20 Pass
NVNT BLE 1Mbps 2480 Antl -54.1 -20 Pass

FCC ID: 2A34Z-MP-100

TB-RF-074-1.0




JX0)3'@ Shenzhen Toby Technology Co., Ltd. N o (3§52 sl

Page:

Test Graphs

| SENSE:INT] ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Dffset 2,67 dB
10 dBidiv  Ref 20.00 dBm
Log

Center 2.402000 GHz

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge NVNT BLE 1Mbps 2402MHz Ant1 Emission

BE Keysight Spectrum Analyzer - Swept SA ]| ]
RL RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 03:15:43 PMNov 18, 2021
Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Dffset 2.67 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE
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FCC ID: 2A34Z-MP-100 TB-RF-074-1.0
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Band Edge NVNT BLE leps 2480MHz Antl Ref
3 KEyslght Spectrum Analyzer - Swept SA (==
| SENSE:INT] 03:21:30 PMNov 18, 2021

RF [75Q AC CORREC S| ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold: 100/100

Trig: Free Run

PNO: Wide +#—
IFGain:Low #Atten: 30 dB

Ref Offset 2.68 dB
10 dBidiv  Ref 20.00 dBm
Log

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

Band Edge NVNT BLE 1Mbps 2480MHz Antl Emission
[l sl

03:21:33 PMNov 18, 2021

ALIGN AUTO |
Avg Type: Log-Pwr
Avg|Hold: 100/100

| SENSE:INT|

|75 AC CORREC

Trig: Free Run

PNO: Fast =+~
#Atten: 30 dB

IFGain:Low

g BT
0 T T T T T T T
N I N N N
R —— ——— —
I R —

FUNCTION VALUE

FUNCTION WIDTH

MKR| MODE TRC| SCL FUNCTION
1 IIIIII]__
2 | 24835GHz| 51766dBm| | | 0000000000 |
| 25000GHz[ 66473dBm| [ [ ]
PY N [1]f] 248B40GHz[ $1483dBm| [ [ ]
T 1 2

FCC ID: 2A34Z-MP-100 TB-RF-074-1.0
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Conducted RF Spurious Emission

NVNT

BLE 1Mbps

2402

Antl

-43.54 -20 Pass
NVNT BLE 1Mbps 2442 Antl -43.59 -20 Pass
NVNT BLE 1Mbps 2480 Antl -43.35 -20 Pass

FCC ID: 2A34Z-MP-100

TB-RF-074-1.0
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Tx. Spurious NVNT BLE 1Mbps 2402MHz Antl Ref

BE Keysight Spectrum Analyzer - Swept SA

RF | . CORREC SENSE:INT] ALIGN AUTO ‘

Avg Type: Log-Pwr

RL
Center Fre
Avg|Hold: 100/100

Trig: Free Run
#Atten: 30 dB

Ref Dffset 2,67 dB

10 dBidiv  Ref 20.00 dBm
Log

Center 2.4020000 GHz

Res BW 100 kHz #VBW 300 kHz

Mkr1 2.401 740 5 GHz

RN

Sweep 1.000 ms (1001 pts)

4.077 dBm

Span 1.500 MHz

IMSG STATUS

Tx. Spurious NVNT BLE 1Mbps 2402MHz Antl Emission

BE Keysight Spectrum Analyzer - Swept SA

B

SENSE:INT] ALIGN AUTO

RL RF |75 AC CORREC

03:17:42 PMNov 18, 2021

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 10110

#Atten: 30 dB

PNO: Fast =+~
IFGain:Low

Ref Dffset 2.67 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH

i
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FCC ID: 2A34Z-MP-100

TB-RF-074-1.0
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TX. Spurlous NVNT BLE leps 2442MHz Antl Ref

L= le [
RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 03:30:37 PM Nov 18, 2021
Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.441 749 5 GHz
Ref Offset 2.65 dB
10gBidw Rz.f 2(??)0 dBm 3.561 dBm

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

IMSG

Tx. Spurious NVNT BLE 1Mbps 2442MHz Ant1 Emission

=R
RL RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 03:31:06 PMNov 18, 2021
Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 265 dB
1LO diidiv. Ref 20.00 dBm
og

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

1 IIIIII]_!EHEE 1 814 dBm| |

I

) N [1[f]  26050GHz[ 40036dBm| | [ @ |

3 [ N [1]f] 4874 GHz -47 019dBm| [ ]
I

[N [1[f] 9.718 GHz 54904 dBm
IR

FCC ID: 2A34Z-MP-100 TB-RF-074-1.0
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TX. Spurlous NVNT BLE leps 2480MHz Antl Ref

[ KEyslght Spectrum Analyzer - Swept SA =
RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 03:21:48 PMNov 18, 2021
Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.479 736 0 GHz
Ref Offset 2.68 dB
10gBidw Rz.f 2(?.?)0 dBm 2.913 dBm

IMSG STATUS

BE Keysight Spectrum Analyzer - Swept SA el
RL RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 03:22:17 PMNov 18, 2021
Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 268 dB
1LO diidiv. Ref 20.00 dBm
og

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

1 IIIIII]_!EEIEE___

Al N [1[f] 26103GHz| 40448dBm| [ [ 0000000000 |
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FCC ID: 2A34Z-MP-100 TB-RF-074-1.0
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Pag e:
Restrict Band

NVNT BLE 2402 Antl 2310 -48.73 2 48.53 Peak 74 Pass
1Mbps

NVNT BLE 2402 Antl 2310 -58.87 2 38.39 Average 54 Pass
1Mbps

NVNT BLE 2402 Antl 2386.224 -45.16 2 52.1 Peak 74 Pass
1Mbps

NVNT BLE 2402 Antl 2353.872 -58.11 2 39.15 Average 54 Pass
1Mbps

NVNT BLE 2402 Antl 2390 -47.48 2 49.78 Peak 74 Pass
1Mbps

NVNT BLE 2402 Antl 2390 -58.3 2 38.96 Average 54 Pass
1Mbps

NVNT BLE 2480 Antl 2483.5 -44.37 2 52.89 Peak 74 Pass
1Mbps

NVNT BLE 2480 Antl 2483.5 -55.17 2 42.09 Average 54 Pass
1Mbps

NVNT BLE 2480 Antl 2483.608 -41.74 2 55.52 Peak 74 Pass
1Mbps

NVNT BLE 2480 Antl 2483.632 -54.64 2 42.62 Average 54 Pass
1Mbps

NVNT BLE 2480 Antl 2500 -48.04 2 49.22 Peak 74 Pass
1Mbps

NVNT BLE 2480 Antl 2500 -57.21 2 40.05 Average 54 Pass
1Mbps

FCC ID: 2A34Z-MP-100 TB-RF-074-1.0
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Test Graphs

| SENSE:INT] ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.09 dB
10 dBidiv._ Ref 20.00 dBm
Log

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

1 IIIIZIII——_

Y N [1[f] 2310000GHz| 47205dBm|{ | [ |

N N [1[f[ 2390000GHz| 47326dBm| | [ 1
2386224GHz|  45166dBm| |

BB Keysight Spectrum Analyzer - Swept SA =
RL RE | 75Q AC | CORREC [ SENSE:INT ALIGN AUTO | 03:17:08 PMNov 18, 2021
Center Freq 2.358000000 GHz ] Avg Type: Log-Pwr 2
PNO: Fast -»— Trig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 2.09 dB Mkr1 2.401 872 GHz

10 dBidiv Ref 20.00 dBm -48.829 dBm
e __________
o ] I N
----------
----------

------
e
o0 ----------

Stop 2.40600 GHz
#VEBW 10 Hz Sweep 7.486 s (1001 pts)

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

1 IIIIII]_
2 IIIIII]_
2.390 000 GHz
2.353 872 GHz

3 [ 2.390000 GHz]
4 | 2353872 GHz]
5 ]
6 ]
7 ]
8 ]
9 ]
0 ]
1 I

A 1= B

=
@
]
@
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d
@

FCC ID: 2A34Z-MP-100 TB-RF-074-1.0
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Restrict Band NVNT BLE 1Mbps 2480MHz Antl Peak
[P nsal
03:21:39 PMNov 18, 2021

RF [75Q AC CORREC ALIGN AUTO
Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 100/100

PNO: Fast +#—
IFGain:Low #Atten: 30 dB

[ KEyslght Spectrum Analyzer - Swept SA
| SENSE:INT]

Ref Offset2.1 dB
1LO dBidiv._ Ref 20.00 dBm
°g

FUNCTION VALUE

FUNCTION FUNCTION WIDTH

MKR| MODE TRC| SCL
1 IIIIII]__
) N [1[f] 2483500GHz[ 44374dBm| | [ @@ |
3 (N [1[f]  2500000GHz[ 48043dBm| [ [ |
PY N [1]f] 2483608GHz[ 41744dBm| [ [ @@ ]
[ [ 1 2

=R

03:21:41 PMNov 18, 2021

ALIGN AUTO |
Avg Type: Log-Pwr
Avg|Hold: 10110

| SENSE:INT|

|75 AC CORREC

RL RF

Trig: Free Run

PNO: Fast +#—
IFGain:Low #Atten: 30 dB

Mkr1 2.479 936 GHz
Ref Offset 2.1 dB -30.496 dBm

i Ref 20.00 dBm

S 1 T T
o+ ]
- r ]

FUNCTION VALUE

FUNCTION WIDTH

FUNCTION

MKR| MODE TRC| SCL
A N [ 1[F] 2 479 936 GHz -30 495 dBm| [ ]
2 MEEREA 2.483 500 GHz 55475dBm| [
3 [ N [1[f] 2.500 000 GHz 57220dBm| [ |
EREE 2.483 632 GHz 54649dBm| [ 0 |

FCC ID: 2A34Z-MP-100 TB-RF-074-1.0



