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RF Test Data for Bluetooth LE
(Conducted Measurements)

General Description of EUT

Product Name: DIGITAL PIANO
Test Model: DDP-400
Sample ID: 20211201-01_01-2#

Environmental Conditions

Temperature: 25C

Relative Humidity: | 55%

Test Voltage: DC 15V

Test Engineer: Huangjianping

Note: For a more detailed features description, please refer to the report TB-FCC185580

FCC ID: 2A34Z-DDP-400 TB-RF-074-1.0
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1.Duty Cycle
NVNT BLE 1Mbps 2402 Antl 100 0 0
NVNT BLE 1Mbps 2442 Antl 100 0 0
NVNT BLE 1Mbps 2480 Antl 100 0 0
NVNT BLE 2Mbps 2402 Antl 100 0 0
NVNT BLE 2Mbps 2442 Antl 100 0 0
NVNT BLE 2Mbps 2480 Antl 100 0 0

FCC ID: 2A34Z-DDP-400 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 | 05:02:54 PMD
Avg Type: Log-Pwr

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

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

BE Keysight Spectrum Analyzer - Swept SA ==
eysight Sp lyz p! =g
RL RE__ [750 AC | CORREC [ SENSE:INT] ALIGN AUTO | 05:07:21 PMDec 21, 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

FCC ID: 2A34Z-DDP-400 TB-RF-074-1.0
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[ KEyslght Spectrum Analyzer - Swept SA (==
RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:07:48 PMDec 21, 2021
Avg Type: Log-Pwr

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

Ref Offset 2.68 dB
1LO dBidiv._ Ref 20.00 dBm
°g
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Duty Cycle NVNT BLE 2Mbps 2402MHz Ant1

==
CORREC | SENSE:INT] ALIGN AUTO | 05:15:24 PMDec 21, 2021
Avg Type: Log-Pwr 2

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

Ref Offset 2.67 dB
Ref 20.00 dBm
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FCC ID: 2A34Z-DDP-400 TB-RF-074-1.0
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[ KEyslght Spectrum Analyzer - Swept SA (==
RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:25:37 PMDec 21, 2021
Avg Type: Log-Pwr

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

Ref Offset 2.65 dB
1LO dBidiv._ Ref 20.00 dBm
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Duty Cycle NVNT BLE 2Mbps 2480MHz Ant1

BE Keysight Spectrum Analyzer - Swept =
Keysight 5 Analyzer - Swept SA =
RL RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:10:38 PMDec 21, 2021
Avg Type: Log-Pwr 2

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

Ref Offset 2.68 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE
n—amma—
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«
MSG STATUS

FCC ID: 2A34Z-DDP-400 TB-RF-074-1.0
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2.Maximum Conducted Output Power

NVNT BLE 2402 Antl 30 Pass
5.945
1Mbps
NVNT BLE 2442 Antl 30 Pass
5.397
1Mbps
NVNT BLE 2480 Antl 30 Pass
4.119
1Mbps
NVNT BLE 2402 Antl 30 Pass
5.95
2Mbps
NVNT BLE 2442 Antl 30 Pass
5.447
2Mbps
NVNT BLE 2480 Antl 30 Pass
4.135
2Mbps

FCC ID: 2A34Z-DDP-400 TB-RF-074-1.0
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Test Graphs

Power NVNT BLE 1Mbps 2402MHz Ant1

B

SENSE:INT]

ALIGN AUTO |

05:03:00 PMDec 21,

Trig: Free Run
#Atten: 30 dB

PNO: Fast =+~
IFGain:Low

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

Ref Dffset 2,67 dB

10 dBidiv  Ref 20.00 dBm
Log

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

[750

ALIGN AUTO |

RL

AC CORREC SENSE:INT]

05:05:29 PMDec 21, 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

Mkr1 2.441 954 GHz
5.397 dBm

Span 10.00 MHz
Sweep 1.333 ms (10001 pts

STATUS

FCC ID: 2A34Z-DDP-400

TB-RF-074-1.0
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BE Keysight Spectrum Analyzer - Swept SA =
RL RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:07:55 PMDec 21, 2021
Center Fre Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.68 dB
Ref 20.00 dBm

#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG STATUS

Power NVNT BLE 2Mbps 2402MHz Ant1

BE Keysight Spectrum Analyzer - Swept SA el
RL RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:15:35 PM Dec 21, 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

#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG STATUS

FCC ID: 2A34Z-DDP-400 TB-RF-074-1.0
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[EREEE=

RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO ‘

05:26:20 PM Dec 21, 2021

IFGain:Low #Atten: 30 dB

Ref Offset 2.65 dB
Ref 20.00 dBm

#VBW 6.0 MHz

RL
Center Fre Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 100/100

Sweep 1.333 ms (10001 pts;

IMSG STATUS

Power NVNT BLE 2Mbps 2480MHz Ant1

BE Keysight Spectrum Analyzer - Swept SA

B

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

05:10:47 PMDec 21, 2021

IFGain:Low #Atten: 30 dB

Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 100/100

Ref Dffset 2.68 dB
Ref 20.00 dBm

#VBW 6.0 MHz

Sweep 1.333 ms (10001 pts;

IMSG STATUS

FCC ID: 2A34Z-DDP-400

TB-RF-074-1.0
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11 of 40

3.-6dB Bandwidth

NVNT BLE 1Mbps 2402 Antl 0.72 05 Pass
NVNT BLE 1Mbps 2442 Antl 0.71 05 Pass
NVNT BLE 1Mbps 2480 Antl 0.69 05 Pass
NVNT BLE 2Mbps 2402 Antl 117 05 Pass
NVNT BLE 2Mbps 2442 Antl 1.18 05 Pass
NVNT BLE 2Mbps 2480 Antl 1.19 05 Pass
FCC ID: 2A34Z-DDP-400 TB-RF-074-1.0
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Test Graphs

-6dB Bandwidth NVNT BLE 1Mbps 2402MHz Ant1

3 KEyslght Spectrum Analyzer - Occupied BW =
RF [750 AC CORREC [ SENSE:INT ALIGN AUTO | 05:03:14 PMDec 21, 2021

Center Freq: 2.402000000 GHz Radio Std: None

+«p. Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device:BTS

Ref Offset 2.67 dB Mkr3 2.402334 GHz

1LO dBidiv Ref 22.67 dBm

#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power 11.9 dBm
1.0609 MHz

Transmit Freq Error -24.425 kHz % of OBW Power 99.00 %
x dB Bandwidth 716.4 kHz x dB -6.00 dB

MSG STATUS

-6dB Bandwidth NVNT BLE 1Mbps 2442MHz Antl

BE Keysight Spectrum Analyzer - Occupied BW = =
RL RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:05:45 PMDec 21, 2021
Center Freq: 2.442000000 GHz Radio Std: None
+«p. Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device:BTS

Mkr3 2.442332 GHz

Ref Offset 2.66 dB
Ref 22.65 dBm

Span 2 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 11.5 dBm
1.0499 MHz

Transmit Freq Error -22.307 kHz % of OBW Power 99.00 %
x dB Bandwidth 709.2 kHz x dB -6.00 dB

MSG STATUS

FCC ID: 2A34Z-DDP-400 TB-RF-074-1.0



TOBY Shenzhen Toby Technology Co., Ltd.

Report No.: TB-FCC185580
Page: 13 of 40

-6dB Bandwidth NVNT BLE 1Mbps 2480MHz Antl

[EREEE=

RF [75Q AC

| SENSE:INT] ALIGN AUTO ‘

05:08:12 PM Dec 21, 2021

Center Freq: 2.480000000 GHz
+«p. Trig: Free Run Avg|Hold: 100/100

#IFGain:Low #Atten: 30 dB

Ref Offset 2.68 dB

1LO dBidiv Ref 22.68 dBm

#Res BW 100 kHz #VBW 300 kHz

Total Power 10.0 dBm

Occupied Bandwidth
1.0519 MHz
-24.096 kHz
692.9 kHz

% of OBW Power
x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None
Radio Device: BTS
Mkr3 2.480322 GHz

Sweep 1.333 ms

IMSG STATUS

-6dB Bandwidth NVNT BLE 2Mbps 2402MHz Antl

B

| SENSE:INT| ALIGN AUTO ‘

05:16:20 PM Dec 21, 2021

Center Freq: 2.402000000 GHz
+«p. Trig: Free Run Avg|Hold: 100/100

#IFGain:Low #Atten: 30 dB

Ref Offset 2.67 dB
Ref 22.67 dBm

#Res BW 100 kHz #VBW 300 kHz

Total Power 11.9 dBm

Occupied Bandwidth

2.0939 MHz
-9.197 kHz
1.175 MHz

% 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 2.402578 GHz

Sweep 1.333 ms

FCC ID: 2A34Z-DDP-400

TB-RF-074-1.0
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-6dB Bandwidth NVNT BLE 2Mbps 2442MHz Antl

[ KEyslght Spectrum Analyzer - Occupied BW = =
RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:27:15 PMDec 21, 2021
Center Freq: 2.442000000 GHz Radio Std: None
+«p. Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.442586 GHz

Ref Offset 2.65 dB
10 dBidiv Ref 22.65 dBm
L
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Span 5 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power 11.5 dBm
2.0536 MHz

Transmit Freq Error -6.071 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.184 MHz x dB -6.00 dB

IMSG STATUS

-6dB Bandwidth NVNT BLE 2Mbps 2480MHz Antl

BE Keysight Spectrum Analyzer - Occupied BW = =l
RL RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:11:39 PMDec 21, 2021
Center Freq: 2.480000000 GHz Radio Std: None
+«p. Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.480582 GHz

Ref Offset 2.68 dB
Ref 22.68 dBm

#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power 10.1 dBm
2.0766 MHz

Transmit Freq Error -12.740 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.189 MHz x dB -6.00 dB

MSG STATUS

FCC ID: 2A34Z-DDP-400 TB-RF-074-1.0



JN0):3'8 Shenzhen Toby Technology Co., Ltd. U ey =

4.0ccupied Channel Bandwidth

NVNT BLE 1Mbps 2402 Antl 1.04
NVNT BLE 1Mbps 2442 Antl 1.029
NVNT BLE 1Mbps 2480 Antl 1.035
NVNT BLE 2Mbps 2402 Antl 2.07
NVNT BLE 2Mbps 2442 Antl 2.068
NVNT BLE 2Mbps 2480 Antl 2.072

FCC ID: 2A34Z-DDP-400 TB-RF-074-1.0
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Test Graphs

OBW NVNT BLE lepS 2402MHZ Antl

[ KEyslght Spectrum Analyzer - Occupied BW

B

| SENSE:INT| ALIGN AUTO ‘

RF |75 AC

CORREC

05:03:06 PM Dec 21, 2021

Center Freq: 2.402000000 GHz
Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

e
#IFGain:Low

Ref Offset 2.67 dB

1LO dBidiv Ref 22.67 dBm

#VBW 100 kHz

Total Power 12.3 dBm

Occupied Bandwidth
1.0399 MHz
-19.957 kHz
1.249 MHz

99.00 %
-26.00 dB

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

STATUS

Radio Std: Nene

Radio Device:BTS

Sweep 3.333 ms

OBW NVNT BLE 1Mbps 2442MHz Antl

BN Keysight Spectrum Analyzer - Occupied BW

B

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

05:05:37 PMDec 21, 2021

Center Freq: 2.442000000 GHz
Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

e
#IFGain:Low

Radio Std: Nene

Radio Device:BTS

Ref Offset 2.66 dB
Ref 22.65 dBm

#VBW 100 kHz

Total Power 11.8 dBm

Occupied Bandwidth
1.0292 MHz
-16.934 kHz
1.246 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS

Sweep 3.333 ms

FCC ID: 2A34Z-DDP-400

TB-RF-074-1.0
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[EREEE=

RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO

‘ 05:08:03 PM Dec 21, 2021

Center Freq: 2.480000000 GHz
Trig: Free Run
#Atten: 30 dB

RL 7
Center Freq 2.480000000 GHz

e
#IFGain:Low

Ref Offset 2.68 dB

1LO dBidiv Ref 22.68 dBm

#VBW 100 kHz

Avg[Hold: 100/100

Radio Std: None

Radio Device: BTS

Sweep 3.333 ms

Total Power 10.5 dBm

Occupied Bandwidth
1.0354 MHz
-20.779 kHz
1.251 MHz

99.00 %
-26.00 dB

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

IMSG STATUS

OBW NVNT BLE 2Mbps 2402MHz Antl

==
05:15:59 PMDec 21, 2021
Radio Std: Nene

| SENSE:INT] ALIGN AUTO |
Center Freq: 2.402000000 GHz

Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

——

#IFGain:Low Radio Device:BTS

Ref Offset 2.67 dB
Ref 22.67 dBm

- 4 ]
I e L S o e V| N I
i | I

! I S E N N W v S
0 e
- o r 7

#VBW 150 kHz

Total Power 11.9 dBm

Occupied Bandwidth

2.0703 MHz
-7.787 kHz
2.415 MHz

99.00 %
-26.00 dB

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

STATUS

FCC ID: 2A34Z-DDP-400 TB-RF-074-1.0
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OBW NVNT BLE 2Mbps 2442MHz Antl

[ KEyslght Spectrum Analyzer - Occupied BW (==
RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:26:51 PM Dec 21, 2021
Center Freq: 2.442000000 GHz Radio Std: None

+«p. Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 2.65 dB
10 dBidiv Ref 22.65 dBm
L

#VBW 150 kHz

Occupied Bandwidth Total Power 11.4 dBm
2.0684 MHz

Transmit Freq Error -5.809 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.410 MHz x dB -26.00 dB

IMSG STATUS

OBW NVNT BLE 2Mbps 2480MHz Ant1

BE Keysight Spectrum Analyzer - Occupied BW = =l
RL RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:11:12 PMDec 21, 2021
Center Freq: 2.480000000 GHz Radio Std: None
+«p. Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 2.68 dB
Ref 22.68 dBm

[N N A I

[ S AN N A R
N DYV WAL SO P | N R
o T T

vl | ]
JU N 1% L s Y 2 A
AR N N 4 (S vy
- r [

#VBW 150 kHz

Occupied Bandwidth Total Power 9.81 dBm
2.0723 MHz

Transmit Freq Error -15.680 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.430 MHz x dB -26.00 dB

MSG STATUS

FCC ID: 2A34Z-DDP-400 TB-RF-074-1.0
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5.Maximum Power Spectral Density Level
Condition Mode Frequency (MHz) Antenna Max PSD (dBm/3kHz) Limit[dBm/3kHz] Verdict

NVNT BLE 1Mbps 2402 Antl -9.17 <8 Pass
NVNT BLE 1Mbps 2442 Antl -9.795 <8 Pass
NVNT BLE 1Mbps 2480 Antl -11.024 <8 Pass
NVNT BLE 2Mbps 2402 Antl -10.767 <8 Pass
NVNT BLE 2Mbps 2442 Antl -12.321 <8 Pass
NVNT BLE 2Mbps 2480 Antl -12.839 <8 Pass

FCC ID: 2A34Z-DDP-400 TB-RF-074-1.0
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Test Graphs
PSD NVNT BLE 1Mbps 2402MHz Antl

B Keyslght Spectrum Analyzer - SweptSA = =l
CORREC | SENSE:INT] ALIGN AUTO | 05:03:52 PMDec 21, 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

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

IMSG STATUS

PSD NVNT BLE 1Mbps 2442MHz Antl

BB Keysight Spectrum Analyzer - Swept SA =
RL RE | 75Q AC | CORREC [ SENSE:INT ALIGN AUTO 05:06:24 PM Dec 21, 2021
Center Freq 2.442000000 GHz ) Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.441 949 GHz
Ref Offset 2.65 dB
10gBidw Rz.f ztﬁlo dBm -9.795 dBm

[N N N N N N N
J e
B I N T N N R
o Ty
Joo R
-WWI----WMM-
M--------W
1 [ [ [ [ 1 ]

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

IMSG STATUS

FCC ID: 2A34Z-DDP-400 TB-RF-074-1.0
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PSD NVNT BLE 1Mbps 2480MHz Antl

[EREEE=

RF [75Q AC CORREC | SENSE:INT]

ALIGN AUTO

05:08:51 PM Dec 21, 2021

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

Ref Offset 2.68 dB
10 dBidiv  Ref 20.00 dBm
Log

#VBW 10 kHz

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

Sweep 316.3 ms (1001 pts)

STATUS

PSD NVNT BLE 2Mbps 2402MHz Antl

BE Keysight Spectrum Analyzer - Swept SA

B

RL RE__ [750 AC | CORREC [ SENSE:INT]

ALIGN AUTO

05:18:21 PMDec 21, 2021

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

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

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

#VBW 10 kHz

Mkr1 2.402 100 GHz
-10.767 dBm

Span 5.000 MHz
Sweep 527.2 ms (1001 pts)

STATUS

FCC ID: 2A34Z-DDP-400

TB-RF-074-1.0
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PSD NVNT BLE 2Mbps 2442MHz Antl

[EREEE=

RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO

05:29:03 PM Dec 21, 2021

IFGain:Low #Atten: 30 dB

Ref Offset 2.65 dB
10 dBidiv  Ref 20.00 dBm
Log

#VBW 10 kHz

Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100

Mkr1 2.441 990 GHz
-12.321 dBm

Sweep 527.2 ms (1001 pts)

IMSG STATUS

PSD NVNT BLE 2Mbps 2480MHz Antl

BE Keysight Spectrum Analyzer - Swept SA

B

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

05:13:28 PMDec 21, 2021

IFGain:Low #Atten: 30 dB

Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100

Ref Dffset 2.68 dB
10 dBidiv  Ref 20.00 dBm
Log

#VBW 10 kHz

Sweep 527.2 ms (1001 pts)

IMSG STATUS

FCC ID: 2A34Z-DDP-400

TB-RF-074-1.0
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6.Band Edge
NVNT BLE 1Mbps 2402 Antl -60.02 -20 Pass
NVNT BLE 1Mbps 2480 Antl -55.63 -20 Pass
NVNT BLE 2Mbps 2402 Antl -60.86 -20 Pass
NVNT BLE 2Mbps 2480 Antl -563.37 -20 Pass
FCC ID: 2A34Z-DDP-400 TB-RF-074-1.0
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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

#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 | 05:04:00 PMDec 21, 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
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Band Edge NVNT BLE 1Mbps 2480MHz Antl Ref

BE Keysight Spectrum Analyzer - Swept SA = =
RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:08:57 PMDec 21, 2021
Avg Type: Log-Pwr

Avg|Hold: 100/100

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

Mkr1 2.480 000 GHz

Ref Offset 2.68 dB
1L%gBl'div Ref 20.00 dBm 3.581 dBm

A N R S o

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge NVNT BLE 1Mbps 2480MHz Antl Emission

BE Keysight Spectrum Analyzer - Swept SA el
RL RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:09:00 PMDec 21, 2021
Avg Type: Log-Pwr 4
PNO: Fast -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.480 0 GHz

Ref Offset 2.68 dB
Ref 20.00 dBm 4.005 dBm

MKR| MODE TRC SCL X v FUNCTION | FUNCTION WIDTH FUNCTION VALUE
d N |1[f|]  24800GHz|  4005dBm| | | 0000000000 |
2 |  24835GHz| 66484dBm| | [ 0000000000000 |

| 25000GHz| 56534dBm| | [ 00000000 |

PA N [1]f| 24880GHz[ 52049dBm| [ [ 000000000 |

T [ 1] 2
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Band Edge NVNT BLE 2Mbps 2402MHz Antl Ref

[ KEyslght Spectrum Analyzer - Swept SA = =
| SENSE:INT] ALIGN AUTO | 05:18:32 PMDec 21, 2021
Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.67 dB
10 dBidiv  Ref 20.00 dBm
Log

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge NVNT BLE 2Mbps 2402MHz Ant1 Emission

B Keysight Spectrum Analyzer - Swept SA =
RL RE T75a AC CORREC [ SENSE:INT| ALIGN AUTO \ 05:18:36 PM Dec 21, 2021

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

Ref Offset 2.67 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE
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Band Edge NVNT BLE 2Mbps 2480MHz Antl Ref

BE Keysight Spectrum Analyzer - Swept SA = =
RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:13:38 PM Dec 21, 2021
Avg Type: Log-Pwr

Avg|Hold: 100/100

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

Ref Offset 2.68 dB
Ref 20.00 dBm

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge NVNT BLE 2Mbps 2480MHz Ant1 Emission

BE Keysight Spectrum Analyzer - Swept SA el
RL RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:13:41 PMDec 21, 2021
Avg Type: Log-Pwr 4
PNO: Fast -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.480 0 GHz

Ref Offset 2.68 dB
Ref 20.00 dBm 2.881 dBm

MKR| MODE TRC SCL X v FUNCTION | FUNCTION WIDTH FUNCTION VALUE
{ N |1[f|]  24800GHz|  2881dBm| | | 000000000000 |
2 |  24835GHz| 65180dBm| | [ 0000000000000 |

| 25000GHz| 67669dBm| | [ 000000000 |

PA N [1]f|] 24880GHz[ 50336dBm| [ [ 000000000000 |

T [ 1] 2
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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 -46.09 -20 Pass
NVNT BLE 1Mbps 2442 Antl -45.82 -20 Pass
NVNT BLE 1Mbps 2480 Antl -44.9 -20 Pass
NVNT BLE 2Mbps 2402 Antl -46.22 -20 Pass
NVNT BLE 2Mbps 2442 Antl -45.46 -20 Pass
NVNT BLE 2Mbps 2480 Antl -44.7 -20 Pass
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Test Graphs
Tx. Spurious NVNT BLE 1Mbps 2402MHz Antl Ref
Bl Keysight Spectrum Analyzer - Swept SA =R
RF |7 AC CORREC | SENSE:INT] ALIGN AUTO \ 05:04:13 PMDec 21,2021

RL
Center Fre Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Dffset 2,67 dB
Ref 20.00 dBm

Span 1.500 MHz
Sweep 1.000 ms (1001 pts)

IMSG STATUS

BE Keysight Spectrum Analyzer - Swept SA ]| ]
RL RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:04:43 PMDec 21, 2021
Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Ref Dffset 2.67 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE
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Tx. Spurious NVNT BLE 1Mbps 2442MHz Antl Ref

BE Keysight Spectrum Analyzer - Swept SA =
RL RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:06:29 PMDec 21, 2021
Center Fre Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.65 dB
Ref 20.00 dBm

IMSG STATUS

BE Keysight Spectrum Analyzer - Swept SA el
RL RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:06:58 PMDec 21, 2021
Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Mkr1 2.439 GHz
Ref 2000 dBm 4.654 dBm

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE

Y]
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-53.966 dBm

FCC ID: 2A34Z-DDP-400 TB-RF-074-1.0



Shenzhen Toby Technology Co., Ltd. el QEAYY Y

Tx. Spurious NVNT BLE 1Mbps 2480MHz Antl Ref

BE Keysight Spectrum Analyzer - Swept SA =
RL RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:09:38 PM Dec 21, 2021
Center Fre Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.68 dB
Ref 20.00 dBm

IMSG STATUS

SENSE:INT ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 2.68 dB
Ref 20.00 dBm

Stop 26.50 GHz
#VBW 300 kHz Sweep 2.530 s (1001 pts)
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TX. Spurlous NVNT BLE 2Mbps 2402MHz Antl Ref

[ KEyslght Spectrum Analyzer - Swept SA =
RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:24:18 PM Dec 21, 2021
Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.67 dB
10 dBidiv  Ref 20.00 dBm
Log

IMSG STATUS

BE Keysight Spectrum Analyzer - Swept SA el
RL RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:24:47 PMDec 21, 2021
Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 267 dB
1LO diidiv. Ref 20.00 dBm
og

Stop 26.50 GHz
Sweep 2.530 s (1001 pts)
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Tx. Spurious NVNT BLE 2Mbps 2442MHz Antl Ref

BE Keysight Spectrum Analyzer - Swept SA =
RL RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:29:12 PMDec 21, 2021
Center Fre Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.65 dB
Ref 20.00 dBm

Center 2.442000 GHz Span 3.000 MHz
# #VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Tx. Spurious NVNT BLE 2Mbps 2442MHz Antl Emission

BE Keysight Spectrum Analyzer - Swept SA el
RL | | SENSE:INT] ALIGN AUTO | 05:29:41 PMDec 21, 2021
Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 2.65 dB
Ref 20.00 dBm

#VBW 300 kHz Sweep 2.530 s (1001 pts)

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE -
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TX. Spurlous NVNT BLE 2Mbps 2480MHz Antl Ref

[ KEyslght Spectrum Analyzer - Swept SA =
RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:14:25 PMDec 21, 2021
Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.68 dB
10 dBidiv  Ref 20.00 dBm
Log

IMSG STATUS
Tx. Spurious NVNT BLE 2Mbps 2480MHz Ant1 Emission
B Keysight Spectrum Analyzer - Swept SA (==
RL RF |75 AC CORREC | SENSE:INT| ALIGN AUTO [ 05:14:54 PM Dec 21, 2021

Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB
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Ref Offset 2.68 dB
E%SBldiv Ref 20.00 dBm 0.916 dBm
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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 2402 Antl 2310 -45.6 2 51.66 Peak 74 Pass
1Mbps

NVNT BLE 2402 Antl 2310 -55.51 2 41.75 Average 54 Pass
1Mbps

NVNT BLE 2402 Antl 2389.968 -43.18 2 54.08 Peak 74 Pass
1Mbps

NVNT BLE 2402 Antl 2369.808 -54.17 2 43.09 Average 54 Pass
1Mbps

NVNT BLE 2402 Antl 2390 -46.05 2 51.21 Peak 74 Pass
1Mbps

NVNT BLE 2402 Antl 2390 -54.6 2 42.66 Average 54 Pass
1Mbps

NVNT BLE 2480 Antl 2483.5 -44.9 2 52.36 Peak 74 Pass
1Mbps

NVNT BLE 2480 Antl 2483.5 -54.22 2 43.04 Average 54 Pass
1Mbps

NVNT BLE 2480 Antl 2484.184 -41.37 2 55.89 Peak 74 Pass
1Mbps

NVNT BLE 2480 Antl 2483.536 -54.21 2 43.05 Average 54 Pass
1Mbps

NVNT BLE 2480 Antl 2500 -45.42 2 51.84 Peak 74 Pass
1Mbps

NVNT BLE 2480 Antl 2500 -55.04 2 42.22 Average 54 Pass
1Mbps

NVNT BLE 2402 Antl 2310 -45.69 2 51.57 Peak 74 Pass
2Mbps

NVNT BLE 2402 Antl 2310 -56.24 2 41.02 Average 54 Pass
2Mbps

NVNT BLE 2402 Antl 2328.816 -41.88 2 55.38 Peak 74 Pass
2Mbps

NVNT BLE 2402 Antl 2370.288 -55.6 2 41.66 Average 54 Pass
2Mbps

NVNT BLE 2402 Antl 2390 -43.53 2 53.73 Peak 74 Pass
2Mbps

NVNT BLE 2402 Antl 2390 -55.63 2 41.63 Average 54 Pass
2Mbps

NVNT BLE 2480 Antl 2483.5 -38.09 2 59.17 Peak 74 Pass
2Mbps

NVNT BLE 2480 Antl 2483.5 -53.19 2 44.07 Average 54 Pass
2Mbps

NVNT BLE 2480 Antl 2483.632 -37.68 2 59.58 Peak 74 Pass
2Mbps

NVNT BLE 2480 Antl 2483.512 -53.19 2 44.07 Average 54 Pass
2Mbps
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NVNT BLE 2480 Antl 2500 -44.14 53.12 Peak 74 Pass
2Mbps
NVNT BLE 2480 Antl 2500 -55.04 42.22 Average 54 Pass
2Mbps
FCC ID: 2A34Z-DDP-400 TB-RF-074-1.0
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Test Graphs

Restrict Band NVNT BLE 1Mbps 2402MHz Antl Peak

BE Keysight Spectrum Analyzer - Swept SA =l
RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:04:06 PMDec 21, 2021
q 2.358000000 GHz ) Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.67 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE

Y
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2380068GHz|  43175dBm| |

RL RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Fast -»— Trig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Ref Dffset 4.67 dB
Ref 20.00 dBm
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Restrict Band NVNT BLE 1Mbps 2480MHz Antl Peak
[P nsal
05:09:07 PMDec 21,2021

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 Offset 4.68 dB
1LO dBidiv.__ Ref 20.00 dBm
°g

FUNCTION VALUE

FUNCTION FUNCTION WIDTH

MKR| MODE TRC| SCL
1 IIIIII]__
) N [1[f] 2483500GHz[ 44897dBm| | [ @@ |
3 (N [1[f] 2500000GHz[ 45418dBm| [ [ |
PY N [1]f] 2484184 GHz[ M1376dBm| [ [ ]
[ [ 1 2

=R

05:09:30 PMDec 21, 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 2.479 960 GHz
Ref Offset 4.68 dB -16.178 dBm

10 dBidiv._ Ref 20.00 dBm
S 1 T T
o+ ]
N A N A I N

FUNCTION VALUE

FUNCTION WIDTH

FUNCTION

MKR| MODE TRC| SCL
A N [ 1[F] 2 479 960 GHz -16. 178 dBm| [ ]
2 MEEREA 2.483 500 GHz 54219dBm| [ ]
3 [ N [1[f] 2.500 000 GHz 55039dBm| [ |
EREE 2.483 536 GHz 54207dBm| [ |
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Restrict Band NVNT BLE 2Mbps 2402MHz Antl Peak

=R

RF [75Q AC CORREC | SENSE:INT] ALIGN AUTO | 05:20:59 PMDec 21, 2021
Avg Type: Log-Pwr

PNO: Fast -»— Trig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 4.67 dB
1LO dBidiv._ Ref 20.00 dBm
°g

FUNCTION VALUE

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH

1 IIIIII]__
) N [1[f]  2310000GHz[ 45693dBm| | [ |
3 (N [1[f] 2390000GHz[ 45398dBm| [ [ |
PY N [1]f]  2328816GHz[ 41879dBm| [ [ ]
[ [ 1 2

==
| SENSE:INT] ALIGN AUTO | 05:23:34 PMDec 21, 2021
Avg Type: Log-Pwr 2
PNO: Fast -»— Trig: FreeRun Avg|Hold: 20/20
IFGain:Low #Atten: 30 dB

RL RF |75 AC CORREC

Mkr1 2.401 968 GHz

Ref Offset 467 dB
10 dBidiv Ref 20.00 dBm -34.192 dBm

S 1 T T
o+ ]
/N I N N N I I

FUNCTION WIDTH FUNCTION VALUE

MKR| MODE TRC| SCL FUNCTION

1 IIIIZIII——
Y N [1[f] 2310000GHz| -5623®9dBm|{ | [ |
2390000GHz|  55621dBm| [ [ ]
2.370 288 GHz
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Restrict Band NVNT BLE 2Mbps 2480MHz Antl Peak
B Keysight Spectrum Analyzer - Swept SA (==
RF |75 AC CORREC | SENSE:INT] ALIGN AUTO 05:13:51 PMDec 21,2021
Avg Type: Log-Pwr

RL 7
Center Freq 2.488000000 GHz )
PNO: Fast -»— Trig: FreeRun Avg|Hold: 100/100

#Atten: 30 dB

IFGain:Low
Mkr1 2.479 480 GHz
6.134 dBm

Ref Offset 4.68 dB
Ref 20.00 dBm

FUNCTION FUNCTION WIDTH FUNCTION VALUE

MKR| MODE TRC| SCL X Y

d N [1[f]  2479480GHz[  6434dBm| | |

) N [1[f] 2483500GHz[ -38094dBm| | [ @ |
&l N [1[f] 2500000GHz| 44138dBm| | [ @@ ]
PY N [1]f] 2483632GHz[ 37679dBm| [ [ @@ ]

[ [ 1 2

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

| SENSE:INT|

RL RF |75 AC

Trig: Free Run

PNO: Fast =+~
#Atten: 30 dB

IFGain:Low

Mkr1 2.479 960 GHz
Ref Offset 4.68 dB -34.466 dBm

i Ref 20.00 dBm
S 1 T T
o+ ]
]

FUNCTION VALUE

SCL| X FUNCTION FUNCTION WIDTH

MKR| MODE TRC Y
A N [ 1[F] 2.479 960 GHz 34466dBm| |
2 MEEREA 2.483 500 GHz 53188dBm| [ ]
Bl N [1[f| 2.500 000 GHz 55044dBm| [ |
[ 2.483 512 GHz| 5318dBm| [ |
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