TOBY Shenzhen Toby Technology Co., Ltd. ﬁgg;’ft bio TlBE];g'?202205-0147-71

RF Test Data for Bluetooth LE
(Conducted Measurements)

General Description of EUT

Product Name: Thermal printer
Test Model: TS-i451
Sample ID: RW-C-202205-0147-6-2#

Environmental Conditions

Temperature: 25C

Relative Humidity: | 55%

Test Voltage: DC 7.4V

Test Engineer: Huang jian ping

Note: For a more detailed features description, please refer to the report TBR-C-202205-0147-71

FCC ID: 2ASHJ-TSI451 TB-RF-074-1.0
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1. Duty Cycle

NVNT BLE 1Mbps 2402 Antl 66.67 1.76 2.38
NVNT BLE 1Mbps 2440 Antl 67.74 1.69 2.38
NVNT BLE 1Mbps 2480 Antl 67.74 1.69 2.38
Note: Duty Cycle(%)=ON(ms)/(ON(ms)+OFF(ms))
ON(ms)=Maker3-Maker2
(ON(ms)+OFF(ms))=Maker3-Maker1
FCC ID: 2ASHJ-TSI451 TB-RF-074-1.0
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Test Graphs
Duty Cycle NVNT BLE 1Mbps 2402MHz Antl

Spectrum Analyzer 1
Swept SA
KEYSIGHT !nput RF Input Z- 50 O #Atten: 30 dB PNO: Fast Avg Type: Log-Power

RL Coupling: AC Corr CCorrRCal  |Preamp: Off Gate: Off Trig: Free Run
Align: Auto/No RF  Freq Ref: Int (S5) IF Gain: Low

Sig Track: Off

1 Spectrum Ref Lvi Offset 2.67 dB Mkr1 340.0 US|
Scale/Div 10 dB Ref Level 20.00 dBm -1.89 dBm

Center 2.402000000 GHz Span 0 Hz|
Res BW 1.0 MHz Sweep 100 ms (10001 pts)
5 Marker Table \J

Mode Trace Scale Y Function Function Width Function Value

N 1 1 340.0 ps -1.892 dBm I
LW 4
Ll

N 1 t 550.0 ps 0.03462 dBm
N 1 t 970.0 ps -6.586 dBm

M ? G

Duty Cycle NVNT BLE 1Mbps 2440MHz Antl

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput RF Input Z- 50 O #Atten: 30 dB PNO: Fast Avg Type: Log-Power
RL Coupling: AC Corr CCorrRCal  |Preamp: Off Gate: Off Trig: Free Run
Align: Auto/No RF  Freq Ref: Int (S5) IF Gain: Low

Sig Track: Off

1 Spectrum Ref Lvi Offset 2.65 dB Mkr1 280.0 US|
Scale/Div 10 dB Ref Level 20.00 dBm -5.36 dBm

Center 2.440000000 GHz Span 0 Hz|
Res BW 1.0 MHz Sweep 100 ms (10001 pts)
5 Marker Table \J

Mode Trace Scale Y Function Function Width Function Value

N 1 1 280.0 s -5.365 dBm I

N 1 t 480.0 ys -0.6661 dBm
N 1 t 900.0 ps -4.199 dBm

D M ? Gk

FCC ID: 2ASHJ-TSI451 TB-RF-074-1.0
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Duty Cycle NVNT BLE 1Mbps 2480MHz Antl

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput RF Input Z- 50 O
RL Coupling: AC Corr CCorr RCal
Align: Auto/No RF  Freq Ref: Int (S)

1 Spectrum
Scale/Div 10 dB

Center 2.480000000 GHz
Res BW 1.0 MHz

5 Marker Table \J

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

Z) (ﬂ - ? Oct 17, 2022

9:42:00 AM

30.00 ps
230.0 s
650.0 ys

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

Y Function
-5.966 dBm

-1.136 dBm

-5.418 dBm

Avg Type: Log-Power 7
Trig: Free Run

Mkr1 30.00 ps
-5.97 dBm

Span 0 Hz|
Sweep 100 ms (10001 pts)

Function Width Function Value

FCC ID: 2ASHJ-TSI451

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

NVNT BLE 1Mbps 2402 Antl 0.26 30 Pass
NVNT BLE 1Mbps 2440 Antl 0.57 30 Pass
NVNT BLE 1Mbps 2480 Antl 0.22 30 Pass

FCC ID: 2ASHJ-TSI451 TB-RF-074-1.0



TOBY Shenzhen Toby Technology Co., Ltd. Report No.: TBR-C-202205-0147-71

Page: 7 of 27

Test Graphs

Power NVNT BLE 1Mbps 2402MHz Antl

Spectrum Analyzer 1
Swept SA
KEYSIGHT !nput RF Input Z- 50 O #Atten: 30 dB PNO: Fast Avg Type: Log-Power 2 4
RL > Coupling: AC Corr CCorrRCal  |Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto/No RF  Freq Ref: Int (S5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvi Offset 2.67 dB Mkr1 2.402 006 GHz
Scale/Div 10 dB Ref Level 20.00 dBm 0.26 dBm

Local
Center 2.402000 GHz #Video BW 6.0 MHz

Span 10%omT
#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 O #Atten: 30 dB PNO: Fast Avg Type: Log-Power 2 4
RL Coupling: AC Corr CCorrRCal  |Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto/No RF  Freq Ref: Int (S5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvi Offset 2.65 dB Mkr1 2.440 043 GHz
Scale/Div 10 dB Ref Level 20.00 dBm 0.57 dBm

Local
Center 2.440000 GHz #Video BW 6.0 MHz

Span 10%omT

#Res BW 2.0 MHz Sweep 1.33 ms (10001 pts)

FCC ID: 2ASHJ-TSI451 TB-RF-074-1.0



TOBY Shenzhen Toby Technology Co., Ltd. Report No.: TBR-C-202205-0147-71

Page: 8 of 27

Power NVNT BLE 1Mbps 2480MHz Ant1

Spectrum Analyzer 1
Swept SA

Input: RF Input Z- 50 O #Atten: 30 dB PNO: Fast Avg Type: Log-Power 2 4
112 3 4
RL Coupling: AC Corr CCorrRCal  |Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto/No RF  Freq Ref: Int (S)

IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum

Ref Lvl Offset 2.68 dB Mkr1 2.479 948 GHz
Scale/Div 10 dB Ref Level 20.00 dBm 0.22 dBm

Local
Center 2.480000 GHz #Video BW 6.0 MHz Span 10700
#Res BW 2.0 MHz

Sweep 1.33 ms (10001 pts)
ad Oct 17, 2022
N q (s - ? 9:42:09 AM

FCC ID: 2ASHJ-TSI451 TB-RF-074-1.0



IN0)})'Q Shenzhen Toby Technology Co, Ltd.  porer o Tonrar o i

3. -6dB Bandwidth

NVNT BLE 1Mbps 2402 Antl 0.71 0.5 Pass
NVNT BLE 1Mbps 2440 Antl 0.71 0.5 Pass
NVNT BLE 1Mbps 2480 Antl 0.72 0.5 Pass

FCC ID: 2ASHJ-TSI451 TB-RF-074-1.0
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Test Graphs

-6dB Bandwidth NVNT BLE 1Mbps 2402MHz Antl

Spectrum Analyzer 1
Occupied BW

KEYSIGHT |Input RF
RL > Coupling: AC
1 Graph

Scale/Div 10.0 dB

Input Z- 50 O

Center 2.402000 GHz
#Res BW 100.00 kHz

2 Metrics
Occupied Bandwidth

Transmit Freq Error
X dB Bandwidth

€ cm?

9:36:25 AM

Corr CCorr RCal
Align: Auto/No RF  Freq Ref: Int (S5)

1.0528 MHz

Oct 17, 2022

Atten: 30 dB
Preamp: Off

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

Center Freq: 2 402000000 GHz
Avg|Hold: 100/100
Radio Std: None

Mkr3 2.402357000 GHz
-6.77 dBm

Ref Lvl Offset 2.67 dB
Ref Value 22.67 dBm

#Video BW 300.00 kHz Span 2 MHz

Sweep 1.33 ms (10001 pts)

Total Power

% of OBW Power
xdB

5.61 dBm

99.00 %
-6.00 dB

3.669 kHz
706.9 kHz

2la 3

-6dB Bandwidth NVNT BLE 1Mbps 2440MHz Antl

Spectrum Analyzer 1
Occupied BW

KEYSIGHT Input RF
RL > Coupling: AC
1 Graph
Scale/Div 10.0 dB

Input Z- 50 O

Center 2.440000 GHz
#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth
1.0491 MHz

Transmit Freq Error
X dB Bandwidth

Oct 17, 2022
9:39:22 AM

moC~l?

Corr CCorr RCal
Align: Auto/No RF  Freq Ref: Int (S5)

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

Mkr3 2.440359000 GHz
-7.95 dBm

Ref Lvl Offset 2.65 dB
Ref Value 22.65 dBm

#Video BW 300.00 kHz Span 2 MHz

Sweep 1.33 ms (10001 pts)

Total Power

% of OBW Power
xdB

6.06 dBm

99.00 %
-6.00 dB

4.498 kHz
709.2 kHz

gila 3

FCC ID: 2ASHJ-TSI451

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

Spectrum Analyzer 1
Occupied BW
KEYSIGHT |Input: RF Input Z 50 O

Coupling: AC Corr CCorr RCal
HL Align: Auto/No RF  Freq Ref: Int (S)

Atten: 30 dB
Preamp: Off

Scale/Div 10.0 dB

Center 2.480000 GHz
#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth
1.0527 MHz

Transmit Freq Error
x dB Bandwidth

6.696 kHz
724.8 kHz

Oct 17, 2022
== q (ﬂ - ? 9(::42:29AM

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

Ref Lvl Offset 2.68 dB
Ref Value 22.68 dBm

#Video BW 300.00 kHz

Center Freq: 2 480000000 GHz
Avg|Hold: 100/100
Radio Std: None

Total Power

% of OBW Power
xdB

Mkr3 2.480369000 GHz
-7.58 dBm

Span 2 MHz
Sweep 1.33 ms (10001 pts)

5.53 dBm

99.00 %
-6.00 dB

il

FCC ID: 2ASHJ-TSI451

TB-RF-074-1.0
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4. Occupied Channel Bandwidth

NVNT BLE 1Mbps 2402 Antl 1.054
NVNT BLE 1Mbps 2440 Antl 1.049
NVNT BLE 1Mbps 2480 Antl 1.057

FCC ID: 2ASHJ-TSI451 TB-RF-074-1.0
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Test Graphs

OBW NVNT BLE 1Mbps 2402MHz Antl

Spectrum Analyzer 1
Occupied BW

KEYSIGHT nput RF

oupling: AC

Input Z- 50 O
Corr CCorr RCal

Align: Auto/No RF  Freq Ref: Int (S5)

Scale/Div 10.0 dB

Center 2.402000 GHz
#Res BW 30.000 kHz

2 Metrics

Occupied Bandwidth
1.0544 MHz

Transmit Freq Error
X dB Bandwidth

Oct 17, 2022
== t) (‘ - ? 9(::36:15AM

Atten: 30 dB
Preamp: Off

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

Center Freq: 2 402000000 GHz
Avg|Hold: 100/100
Radio Std: None

Ref Lvl Offset 2.67 dB
Ref Value 22.67 dBm

#Video BW 100.00 kHz

Total Power

5.131 kHz % of OBW Power
1.339 MHz xdB

Span 3 MHz
Sweep 3.33 ms (10001 pts)

5.76 dBm

99.00 %
-26.00 dB

2la 3

OBW NVNT BLE 1Mbps 2440MHz Antl

Spectrum Analyzer 1
Occupied BW

KEYSIGHT !nput RF Input Z- 50 O
oupling: AC Corr CCorr RCal
Align: Auto/No RF  Freq Ref: Int (S5)

Scale/Div 10.0 dB

Center 2.440000 GHz
#Res BW 30.000 kHz

2 Metrics

Occupied Bandwidth
1.0489 MHz

Transmit Freq Error
X dB Bandwidth

Oct 17, 2022
== t) (‘ - ? 9(::39:1‘1AM

9.211 kHz
1.348 MHz xdB

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 100.00 kHz

Total Power
% of OBW Power

Span 3 MHz
Sweep 3.33 ms (10001 pts)

6.34 dBm

99.00 %
-26.00 dB

gila 3

FCC ID: 2ASHJ-TSI451

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

Spectrum Analyzer 1
Occupied BW

KEYSIGHT !nput RF Input Z- 50 O Atten: 30 dB Trig: Free Run Genter Freq: 2 480000000 GHz
RL Coupling: AC Corr CCorrRCal  |Preamp: Off Gate: Off Avg|Hold: 100/100

Align: Auto/No RF  Freq Ref: Int (S) #IF Gain: Low Radio Std: None

Ref Lvi Offset 2.68 dB

Scale/Div 10.0 dB Ref Value 22.68 dBm

Center 2.480000 GHz #Video BW 100.00 kHz Span 3 MHz
#Res BW 30.000 kHz

Sweep 3.33 ms (10001 pts)
2 Metrics

Occupied Bandwidth
1.0569 MHz

Transmit Freq Error 6.098 kHz
x dB Bandwidth 1.370 MHz

Total Power 5.64 dBm

% of OBW Power 99.00 %
xdB -26.00 dB

Oct 17, 2022 o
= q (ﬂ - ? 9(::42:19AM 'I: L*ﬂ

FCC ID: 2ASHJ-TSI451 TB-RF-074-1.0
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5. Maximum Power Spectral Density Level

NVNT BLE 1Mbps 2402 Antl -16.421 8 Pass
NVNT BLE 1Mbps 2440 Antl -16.122 8 Pass
NVNT BLE 1Mbps 2480 Antl -16.399 8 Pass

FCC ID: 2ASHJ-TSI451 TB-RF-074-1.0
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Test Graphs

PSD NVNT BLE 1Mbps 2402MHz Ant1

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput RF Input Z- 50 O
RL Coupling: AC Corr CCorr RCal
Align: Auto/No RF  Freq Ref: Int (S5)

1 Spectrum
Scale/Div 10 dB

Center 2.402000 GHz
#Res BW 3.0 kHz

#Atten: 30 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

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

PNNNNN

Mkr1 2.402 021 GHz
-16.42 dBm

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

Local
Span 3.0
Sweep 316 ms (1001 pts)

#Video BW 10 kHz

PSD NVNT BLE 1Mbps 2440MHz Antl

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput RF Input Z- 50 O
RL Coupling: AC Corr CCorr RCal
Align: Auto/No RF  Freq Ref: Int (S5)

1 Spectrum
Scale/Div 10 dB

Center 2.440000 GHz
#Res BW 3.0 kHz

#Atten: 30 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

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

PNNNNN

Mkr1 2.440 021 GHz
-16.12 dBm

Ref Lvl Offset 2.65 dB
Ref Level 20.00 dBm

Local
Span 3.0
Sweep 316 ms (1001 pts)

#Video BW 10 kHz

FCC ID: 2ASHJ-TSI451

TB-RF-074-1.0

Report No.: TBR-C-202205-0147-71
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PSD NVNT BLE 1Mbps 2480MHz Ant1

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput RF Input Z- 50 O #Atten: 30 dB PNO: Best Wide  Avg Type: Log-Power 2 4
RL Coupling: AC Corr CCorrRCal  |Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto/No RF  Freq Ref: Int (S)

IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum

Ref Lvl Offset 2.68 dB Mkr1 2.480 021 GHz
Scale/Div 10 dB Ref Level 20.00 dBm -16.40 dBm

Local
Center 2.480000 GHz #Video BW 10 kHz Span 3000w
#Res BW 3.0 kHz

Sweep 316 ms (1001 pts)
ad Oct 17, 2022
N q (s - ? 9:43:11 AM

FCC ID: 2ASHJ-TSI451 TB-RF-074-1.0
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6. Band Edge

NVNT BLE 1Mbps 2402 Antl -53.74 -20 Pass

NVNT BLE 1Mbps 2480 Antl -44.49 -20 Pass

FCC ID: 2ASHJ-TSI451 TB-RF-074-1.0
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Test Graphs

Band Edge NVNT BLE 1Mbps 2402MHz Antl Ref

Spectrum Analyzer 1
Swept SA
KEYSIGHT !nput RF Input Z- 50 O #Atten: 30 dB PNO: Best Wide  Avg Type: Log-Power
RL > Coupling: AC Corr CCorrRCal  |Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto/No RF  Freq Ref: Int (S5) IF Gain: Low Trig: Free Run
Sig Track: Off

1 Spectrum Ref Lvi Offset 2.67 dB Mkr1 2.402 024 GHz
Scale/Div 10 dB Ref Level 20.00 dBm -1.08 dBm

Local

Center 2.402000 GHz #Video BW 300 kHz Span 8.9%0nm

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

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput RF Input Z- 50 O #Atten: 30 dB PNO: Fast Avg Type: Log-Power 2 4
RL Coupling: AC Corr CCorrRCal  |Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto/No RF  Freq Ref: Int (S5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvi Offset 2.67 dB Mkr1 2.402 3 GHz
Scale/Div 10 dB Ref Level 20.00 dBm -1.10 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 \J

Mode Trace Scale Y Function Function Width Function Value
N 1 f 2402 3 GHz -1.101 dBm
N 1 f 2.400 0 GHz -42.77 dBm
N 1 f 2.390 0 GHz -57.40 dBm
N 1 f

2.388 6 GHz -54.82 dBm -

9 Oct 17, 2022 LW 4
9:37:16 AM

FCC ID: 2ASHJ-TSI451 TB-RF-074-1.0
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Band Edge NVNT BLE 1Mbps 2480MHz Antl Ref

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput RF Input Z- 50 O
RL Coupling: AC Corr CCorr RCal
Align: Auto/No RF  Freq Ref: Int (S)

1 Spectrum
Scale/Div 10 dB

#Atten: 30 dB
Preamp: Off

Center 2.480000 GHz
#Res BW 100 kHz

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

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
Trig: Free Run

PNNNNN

Mkr1 2.480 256 GHz
-1.05 dBm

Local
Span 8000
Sweep 1.00 ms (1001 pts)

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput RF Input Z- 50 O
RL Coupling: AC Corr CCorr RCal
Align: Auto/No RF  Freq Ref: Int (S5)

1 Spectrum
Scale/Div 10 dB

#Atten: 30 dB
Preamp: Off

Start 2.47600 GHz
#Res BW 100 kHz

5 Marker Table \J

Mode Trace Scale

N 1 f 2.480 3 GHz
N 1 f 24835 GHz
N 1 f 2.500 0 GHz
N 1 f 2483 9 GHz

9 Oct 17, 2022
9:43:22 AM

sl

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 300 kHz

Y Function
-0.8892 dBm

-46.04 dBm

-59.18 dBm

-45.54 dBm

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

Mkr1 2.480 3 GHz
-0.89 dBm

Stop 2.57600 GHz
Sweep 9.60 ms (1001 pts)

Function Width Function Value

V'
AN

FCC ID: 2ASHJ-TSI451

TB-RF-074-1.0
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7. Conducted RF Spurious Emission

NVNT BLE 1Mbps 2402 Antl -34.78 -20 Pass
NVNT BLE 1Mbps 2440 Antl -36.28 -20 Pass
NVNT BLE 1Mbps 2480 Antl -36.76 -20 Pass

FCC ID: 2ASHJ-TSI451 TB-RF-074-1.0
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Test Graphs

Tx. Spurious NVNT BLE 1Mbps 2402MHz Antl Ref

Spectrum Analyzer 1
Swept SA
KEYSIGHT !nput RF Input Z- 50 O #Atten: 30 dB PNO: Best Wide  Avg Type: Log-Power
RL > Coupling: AC Corr CCorrRCal  |Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto/No RF  Freq Ref: Int (S5) IF Gain: Low Trig: Free Run
Sig Track: Off

1 Spectrum Ref Lvi Offset 2.67 dB Mkr1 2.402 246 0 GHz
Scale/Div 10 dB Ref Level 20.00 dBm -1.08 dBm

Center 2.4020000 GHz #Video BW 300 kHz
#Res BW 100 kHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput RF Input Z- 50 O #Atten: 30 dB PNO: Fast Avg Type: Log-Power 2 4
RL Coupling: AC Corr CCorrRCal  |Preamp: Off Gate: Off Avg|Hold: 10/10 M
Align: Auto/No RF  Freq Ref: Int (S5) IF Gain: Low Trig: Free Run

Sig Track: Off PNNNNN

1 Spectrum Ref Lvi Offset 2.67 dB Mkr1 2.412 GHz
Scale/Div 10 dB Ref Level 20.00 dBm -1.99 dBm

#Video BW 300 kHz Stop 26.50 GHz

Sweep ~2.57 s (1001 pts)
5 Marker Table \J

Mode Trace Scale Y Function Function Width Function Value
1 f 2412 GHz -1.994 dBm
3.206 GHz -35.86 dBm
4.795 GHz -40.22 dBm

7.203 GHz -42.35 dBm
9.612 GHz -51.48 dBm

9 Oct 17, 2022
9:38:05 AM

FCC ID: 2ASHJ-TSI451 TB-RF-074-1.0
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Tx. Spurious NVNT BLE 1Mbps 2440MHz Antl Ref

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF

RL —-— Coupling: AC
1 Spectrum

Scale/Div 10 dB

Input Z- 50 O

Center 2.4400000 GHz
#Res BW 100 kHz

Corr CCorr RCal
Align: Auto/No RF  Freq Ref: Int (S)

#Atten: 30 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 2.65 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

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

PNNNNN

Mkr1 2.440 243 0 GHz
-0.82 dBm

Span 1.50%m
Sweep 1.00 ms (1001 pts)

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF
RL > Coupling: AC
1 Spectrum

Scale/Div 10 dB

Input Z- 50 O

5 Marker Table \J

Mode Trace Scale
1 f

DO WN

9 Oct 17, 2022
9:40:39 AM

W

Corr CCorr RCal
Align: Auto/No RF  Freq Ref: Int (S5)

#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

#Video BW 300 kHz

Y Function
-1.171 dBm
-37.10 dBm
-40.81 dBm
-43.38 dBm
-50.00 dBm

2.439 GHz
3.259 GHz
4.874 GHz
7.309 GHz
9.771 GHz

Avg Type: Log-Power
Avg|Hold: 10/10

Mkr1 2.439 GHz
-1.17 dBm

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

Function Width Function Value

FCC ID: 2ASHJ-TSI451
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Tx. Spurious NVNT BLE 1Mbps 2480MHz Antl Ref

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF

RL —-— Coupling: AC
1 Spectrum

Scale/Div 10 dB

Input Z- 50 O

Center 2.4800000 GHz
#Res BW 100 kHz

Corr CCorr RCal
Align: Auto/No RF  Freq Ref: Int (S)

#Atten: 30 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

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

PNNNNN

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Mkr1 2.480 247 5 GHz
-1.26 dBm

Span 1.50%m
Sweep 1.00 ms (1001 pts)

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF

RL > Coupling: AC
1 Spectrum

Scale/Div 10 dB

Input Z- 50 O

5 Marker Table \J

Mode Trace Scale
1 f

DO WN

9 Oct 17, 2022
9:44:10 AM

W

Corr CCorr RCal
Align: Auto/No RF  Freq Ref: Int (S5)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power
Avg|Hold: 10/10
Trig: Free Run

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Y Function
-0.8951 dBm

-38.02 dBm

-43.00 dBm

-45.90 dBm

-54.25 dBm

Function Width
2.492 GHz
4.133 GHz
4.953 GHz,
7.442 GHz
9.930 GHz

Mkr1 2.492 GHz
-0.90 dBm

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

Function Value

FCC ID: 2ASHJ-TSI451

TB-RF-074-1.0
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8. Restrict Band
NVNT BLE 1Mbps 2402 Antl 2310 -48.47 2 48.79 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2310 -56.68 2 40.58 Average 54 Pass
NVNT BLE 1Mbps 2402 Antl 2389.872 -38.18 2 59.08 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2389.008 -55.98 2 41.28 Average 54 Pass
NVNT BLE 1Mbps 2402 Antl 2390 -38.51 2 58.75 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2390 -56.19 2 41.07 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2483.5 -31.49 2 65.77 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2483.5 -50.69 2 46.57 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2483.728 -25.34 2 71.92 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2483.56 -50.67 2 46.59 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2500 -46.64 2 50.62 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2500 -56.45 2 40.81 Average 54 Pass

FCC ID: 2ASHJ-TSI451 TB-RF-074-1.0
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Test Graphs

Restrict Band NVNT BLE 1Mbps 2402MHz Antl Peak

Spectrum Analyzer 1
SA

KEYSIGHT !nput RF Input Z- 50 O
oupling: AC Corr CCorr RCal
Align: Auto/No RF  Freq Ref: Int (S5)

1 Spectrum
Scale/Div 10 dB

Start 2.31000 GHz
#Res BW 1.0 MHz

5 Marker Table \J

Mode Trace Scale X
N 1 f

N 1 f
N 1 f
N 1 f

? Oct 17, 2022
9:37:24 AM

sl

2.401 776 GHz
2.310 000 GHz
2.390 000 GHz,
2.389 872 GHz

#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 4.65 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Y Function
2.050 dBm
-48.47 dBm
-38.59 dBm
-38.18 dBm

Avg Type: Log-Power 2

PNNNNN

Mkr1 2.401 776 GHz
2.05dBm

1

Stop 2.40600 GHz
Sweep 1.00 ms (1001 pts)

Function Width Function Value

u K
AN

Restrict Band NVNT BLE 1Mbps 2402MHz Antl Average

Spectrum Analyzer 1
SA

KEYSIGHT !nput RF Input Z- 50 O
oupling: AC Corr CCorr RCal
Align: Auto/No RF  Freq Ref: Int (S5)

1 Spectrum
Scale/Div 10 dB

Start 2.31000 GHz
#Res BW 1.0 MHz

5 Marker Table

Mode Trace X
N 1

N 1
N 1
N 1

? Oct 17, 2022
9:37:29 AM

sl

2.402 064 GHz
2.310 000 GHz
2.390 000 GHz,
2.389 008 GHz

#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 4.65 dB
Ref Level 20.00 dBm

#Video BW 2.4 kHz

Y Function
1.220 dBm
-56.68 dBm
-56.02 dBm
-55.98 dBm

Avg Type: Log-Power

Mkr1 2.402 064 GHz
1.22 dBm

1

Stop 2.40600 GHz
Sweep 31.2 ms (1001 pts)

Function Width Function Value

u K

FCC ID: 2ASHJ-TSI451
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Restrict Band NVNT BLE 1Mbps 2480MHz Antl Peak

Spectrum Analyzer 1
SA

1 Spectrum
Scale/Div 10 dB

Start 2.47600 GHz
#Res BW 1.0 MHz

5 Marker Table \J

Mode Trace Scale
N 1 f

N 1 f
N 1 f
N 1 f

|~

Input Z- 50 O
Corr CCorr RCal

#Atten: 30 dB
Preamp: Off

X

2.480 008 GHz
2.483 500 GHz
2.500 000 GHz
2.483 728 GHz

Oct 17, 2022
9:43:30 AM

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvl Offset 4.66 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Y Function
1.984 dBm
-31.49 dBm
-46.64 dBm
-25.34 dBm

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

Mkr1 2.480 008 GHz
1.98 dBm

Stop 2.50000 GHz
Sweep 1.00 ms (1001 pts)

Function Width Function Value

Restrict Band NVNT BLE 1Mbps 2480MHz Antl Average

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF
RL > Coupling: AC
1 Spectrum

Scale/Div 10 dB

Start 2.47600 GHz
#Res BW 1.0 MHz

5 Marker Table

Mode Trace
N 1

N 1
N 1
N 1

sl

Input Z- 50 O
Corr CCorr RCal

#Atten: 30 dB
Preamp: Off

Align: Auto/No RF  Freq Ref: Int (S5)

X

2.480 032 GHz,
2.483 500 GHz
2.500 000 GHz,
2.483 560 GHz

? Oct 17, 2022

9:43:33 AM

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 4.66 dB
Ref Level 20.00 dBm

#Video BW 2.4 kHz

Y Function
1.136 dBm

-50.69 dBm

-56.45 dBm

-50.67 dBm

Avg Type: Log-Power 2 4

PNNNNN

Mkr1 2.480 032 GHz
1.14 dBm

Stop 2.50000 GHz
Sweep 7.80 ms (1001 pts)

Function Width Function Value

V'
AN

FCC ID: 2ASHJ-TSI451
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