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RF Test Data for Bluetooth LE
(Conducted Measurements)

General Description of EUT

Product Name: MULTIFUNCTION LCD PROGRAM BOX Pro
Test Model: MULTIFUNCTION LCD PROGRAM BOX Pro
Sample ID: HC-C-202309-0059-01-02-2#

Environmental Conditions

Temperature: 24°C

Relative Humidity: | 50%

Test Voltage: DC 5V

Test Engineer: Liyingjing

Note: For a more detailed features description, please refer to the report TBR-C-202309-0059-1

The report only show the worst case data.

FCC ID: 2AIWP-HW325 TB-RF-074-1.0
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Duty Cycle
NVNT BLE 1Mbps 2402 Antl 17.22 7.64 9.26
NVNT BLE 1Mbps 2440 Antl 16.83 7.74 9.52
NVNT BLE 1Mbps 2480 Antl 17.31 7.62 9.26
NVNT BLE 2Mbps 2402 Antl 10.58 9.76 15.15
NVNT BLE 2Mbps 2440 Antl 10.58 9.76 15.15
NVNT BLE 2Mbps 2480 Antl 10.58 9.76 15.15
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Test Graphs
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Duty Cycle NVNT BLE 1Mbps 2480MHz Antl
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Duty Cycle NVNT BLE 2Mbps 2440MHz Antl
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Maximum Conducted Output Power

Condition Mode Frequency (MHz) Antenna Conducted Power (dBm) Limit (dBm) Verdict
NVNT BLE 1Mbps 2402 Antl -2.865 30 Pass
NVNT BLE 1Mbps 2440 Antl -4.086 30 Pass
NVNT BLE 1Mbps 2480 Antl -4.61 30 Pass
NVNT BLE 2Mbps 2402 Antl -2.845 30 Pass
NVNT BLE 2Mbps 2440 Antl -4.085 30 Pass
NVNT BLE 2Mbps 2480 Antl -4.62 30 Pass

FCC ID: 2AIWP-HW325 TB-RF-074-1.0
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Test Graphs
Power NVNT BLE 1Mbps 2402MHz Antl !
- Keysight Spectrum Analyzer - SweptSA [=n F=R
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Power NVNT BLE 1Mbps 2480MHz Antl

. Keysight Spectrum Analyzer - Swept SA |
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Power NVNT BLE 2Mbps 2440MHz Antl
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-6dB Bandwidth
| Conditon |  Mode | Frequency (MHz) | Antenna | -6dB Bandwidth (MHz) | Limit-6 dB Bandwidih (WHz) | Verdict

NVNT BLE 1Mbps 2402 Antl 0.61 0.5 Pass
NVNT BLE 1Mbps 2440 Antl 0.62 0.5 Pass
NVNT BLE 1Mbps 2480 Antl 0.6 0.5 Pass
NVNT BLE 2Mbps 2402 Antl 1.06 0.5 Pass
NVNT BLE 2Mbps 2440 Antl 1.07 0.5 Pass
NVNT BLE 2Mbps 2480 Antl 1.07 0.5 Pass

FCC ID: 2AIWP-HW325 TB-RF-074-1.0
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Test Graphs
-6dB BandW|dth NVNT BLE 1Mbps 2402MHZ Antl !
=l
[ sENSE:INT] JANALIGN AUTO/NO RF [ 07:25:26 PM Sep 14, 2022
Center Freq: 2.402000000 GHz Radio Std: None

i Trig: Free Run Avg|Hoeld: 100/100
! #FGain:Low #Atten: 30 dB Radio Device: BTS |

Ref Offset 4.55 dB . |
Ref 24.55 dBm

Span 2.000 MHz
#/BW 300 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 2.19 dBm
1.0833 MHz

Transmit Freq Error -3.973 kHz % of OBW Power 99.00 %
x dB Bandwidth 612.7 kHz x dB -6.00 dB |

MSG STATUS

|
-6dB Bandwidth NVNT BLE 1Mbps 2440MHz Antl |

s Keysight Spectrum Analyzer - Occupied BW = EE
RL RF 500 AC [ sENSE:INT] JANALIGN AUTO/NO RF [ 07:31:45PM Sep 14, 2022

Center Freq: 2.440000000 GHz Radio Std: None |
i Trig: Free Run Avg|Hoeld: 100/100 |
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 4.6 dB - |
1Lo dBldiv Ref 24.60 dBm -11.267 dBmiie=s

Span 2.000 MHz :
4Res B 100 kHz #VBW 300 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power 1.07 dBm |
1.0958 MHz

Transmit Freq Error -6.199 kHz % of OBW Power 99.00 %

x dB Bandwidth 617.1 kHz x dB -6.00 dB

MSG STATUS

FCC ID: 2AIWP-HW325 TB-RF-074-1.0
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-6dB Bandwidth NVNT BLE 1Mbps 2480MHZ Antl
' Keysight Spectrum Analyzer - Occupied BW (=N |

[ sENSE:INT] [ANALTGN AUTO/NO RF |

07:34:01PM Sep 14, 2023

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

AvglHold: 1001100

——

Radio Std: Nene ‘

Radio Device:BTS

Ref Offset 4.6 dB
Ref 24.60 dBm

#VBW 300 kHz

Total Power 0.48 dBm

Occupied Bandwidth

1.1055 MHz
-3.221 kHz
600.7 kHz

% of OBW Power
x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

Span 2.000 MHz ’
Sweep 1.333 ms

MSG STATUS

-6dB Bandwidth NVNT BLE 2Mbps 2402MHz Antl

ww Keysight Spectrum Analyzer - Occupied BW

[ sENSE:INT] JANALIGN AUTO/NO RF [

07:38:43PM Sep 14, 2023

Center Freq: 2.402000000 GHz
i Trig: Free Run
#Atten: 30 dB

Avg|Hold: 100/100
#FGain:Low

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.66 dB

10 dBIdiv Ref 24.55 dBm

#VBW 120 kHz

Total Power 1.47 dBm

Occupied Bandwidth

2.1442 MHz
12.068 kHz
1.064 MHz

% of OBW Power
x dB

99.00 %
-6.00 dB

Transmit Freq Error

x dB Bandwidth

Span 4.000 MHz
Sweep 2.667 ms

MSG STATUS

FCC ID: 2AIWP-HW325

TB-RF-074-1.0
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-6dB Bandwidth NVNT BLE 2Mbps 244OMHZ Antl
. Keysight Spectrum Analyzer - Occupied BW [E=n F=m == |
0 [ sENSE:INT] [ANALTGN AUTO/NO RF | 07:45:57 PM Sep 14,2023 |
Center Freq: 2.440000000 GHz Radio Std: None ‘
P Trig: Free Run Avg|Held: 100/100
! #FGain:Low #Atten: 30 dB Radio Device:BTS

Ref Offset 4.6 dB
Ref 24.60 dBm . |

Span 4.000 MHz ’
#/BW 120 kHz Sweep 2.667 ms

Occupied Bandwidth Total Power 0.09 dBm ‘
2.2102 MHz

Transmit Freq Error -1.075 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.066 MHz x dB -6.00 dB

MSG STATUS

-6dB Bandwidth NVNT BLE 2Mbps 2480MHz Antl |

s Keysight Spectrum Analyzer - Occupied BW = EE
RL RF 500 AC [ sENSE:INT] JANALIGN AUTO/NO RF [ 08:08:36 PM Sep 14, 2022

Center Freq: 2.480000000 GHz Radio Std: None
i Trig: Free Run Avg|Hoeld: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 4.6 dB
10 dBIdiv Ref 24.60 dBm
L

Span 4.000 MHz
#/BW 120 kHz Sweep 2.667 ms

Occupied Bandwidth Total Power -0.36 dBm
2.2348 MHz ' |

Transmit Freq Error -7.987 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.065 MHz x dB -6.00 dB

MSG STATUS

FCC ID: 2AIWP-HW325 TB-RF-074-1.0
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Occupied Channel Bandwidth
| Condon | Mode | FreuencyMMn | Awema | owGOBW(MMMD

NVNT BLE 1Mbps 2402 Antl 1.071
NVNT BLE 1Mbps 2440 Antl 1.073
NVNT BLE 1Mbps 2480 Antl 1.09
NVNT BLE 2Mbps 2402 Antl 2.142
NVNT BLE 2Mbps 2440 Antl 2.175
NVNT BLE 2Mbps 2480 Antl 2.227

FCC ID: 2AIWP-HW325 TB-RF-074-1.0
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Test Graphs
OBW NVNT BLE 1Mbps 2402MHz Antl !
B
[ sENSE:INT] JANALIGN AUTO/NO RF [ 07:25:17 PM Sep 14, 2022
Center Freq: 2.402000000 GHz Radio Std: None

i Trig: Free Run Avg|Hoeld: 100/100
! #FGain:Low #Atten: 30 dB Radio Device: BTS |

Ref Offset 4.55 dB |
Ref 24.55 dBm

Span 3.000 MHz
#/BW 100 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 1.79 dBm
1.0705 MHz

Transmit Freq Error 3.875 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.308 MHz x dB -26.00 dB |

MSG STATUS

|
OBW NVNT BLE 1Mbps 2440MHz Antl |

s Keysight Spectrum Analyzer - Occupied BW = EE
RL RF 500 AC [ sENSE:INT] JANALIGN AUTO/NO RF [ 07:31:37 PM Sep 14, 2022

Center Freq: 2.440000000 GHz Radio Std: None |
i Trig: Free Run Avg|Hoeld: 100/100 |
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 4.6 dB |
10 dBidiv Ref 24.60 dBm
L

Span 3.000 MHz :
#VBW 100 kHz Sweep 3.333 ms

Occupied Bandwidth Total Power 0.70 dBm |
1.0729 MHz

Transmit Freq Error 4.651 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.326 MHz x dB -26.00 dB

MSG STATUS

FCC ID: 2AIWP-HW325 TB-RF-074-1.0
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OBW NVNT BLE 1Mbps 2480MHz Antl
' Keysight Spectrum Analyzer - Occupied BW (=N |

[ sENSE:INT] [ANALTGN AUTO/NO RF |

07:33:53PM Sep 14, 2023

Center Freq: 2.480000000 GHz

P Trig: Free Run Avg|Held: 100/100
! #FGain:Low #Atten: 30 dB

Radio Std: Nene ‘

Radio Device:BTS

Ref Offset 4.6 dB
Ref 24.60 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power -0.04 dBm
1.0904 MHz

Transmit Freq Error -2.855 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.344 MHz x dB -26.00 dB

Span 3.000 MHz ’
Sweep 3.333ms

MSG STATUS

OBW NVNT BLE 2Mbps 2402MHz Antl

ww Keysight Spectrum Analyzer - Occupied BW

RL RF 500 AC [ sENSE:INT] JANALIGN AUTO/NO RF [

07:38:21 PM Sep 14, 2023

Center Freq: 2.402000000 GHz
i Trig: Free Run Avg|Hoeld: 100/100
#FGain:Low #Atten: 30 dB

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.66 dB
10 dBidiv Ref 24.55 dBm
L

#VBW 120 kHz

Occupied Bandwidth Total Power 1.27 dBm
2.1419 MHz

Transmit Freq Error 12.179 kHz % of OBW Power 99.00 %

x dB Bandwidth 3.602 MHz x dB -26.00 dB

Span 4.000 MHz
Sweep 2.667 ms

MSG STATUS

FCC ID: 2AIWP-HW325

TB-RF-074-1.0
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OBW NVNT BLE 2Mbps 2440MHz Antl
' Keysight Spectrum Analyzer - Occupied BW (=N |

[ sENSE:INT] [ANALTGN AUTO/NO RF |

07:45:48 PM Sep 14, 2023

Center Freq: 2.440000000 GHz

P Trig: Free Run Avg|Held: 100/100
! #FGain:Low #Atten: 30 dB

Radio Std: Nene ‘

Radio Device:BTS

Ref Offset 4.6 dB
Ref 24.60 dBm

#VBW 120 kHz

Occupied Bandwidth Total Power -0.14 dBm
2.1755 MHz

Transmit Freq Error 3.076 kHz % of OBW Power 99.00 %
x dB Bandwidth 3.604 MHz x dB -26.00 dB

Span 4.000 MHz ’
Sweep 2.667 ms

MSG STATUS

OBW NVNT BLE 2Mbps 2480MHz Antl

ww Keysight Spectrum Analyzer - Occupied BW

RL RF 500 AC [ sENSE:INT] JANALIGN AUTO/NO RF [

08:08:25PM Sep 14, 2023

Center Freq: 2.480000000 GHz
i Trig: Free Run Avg|Hoeld: 100/100
#FGain:Low #Atten: 30 dB

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.6 dB
10 dBIdiv Ref 24.60 dBm
L

#VBW 120 kHz

Occupied Bandwidth Total Power -0.37 dBm
2.2270 MHz

Transmit Freq Error -5.097 kHz % of OBW Power 99.00 %

x dB Bandwidth 3.662 MHz x dB -26.00 dB

Span 4.000 MHz
Sweep 2.667 ms

MSG STATUS

FCC ID: 2AIWP-HW325

TB-RF-074-1.0
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Maximum Power Spectral Density Level
Condition Mode Frequency (MHz) Antenna Max PSD (dBm) Limit (dBm) Verdict

NVNT BLE 1Mbps 2402 Antl -19.29 8 Pass
NVNT BLE 1Mbps 2440 Antl -20.616 8 Pass
NVNT BLE 1Mbps 2480 Antl -21.001 8 Pass
NVNT BLE 2Mbps 2402 Antl -21.719 8 Pass
NVNT BLE 2Mbps 2440 Antl -23.384 8 Pass
NVNT BLE 2Mbps 2480 Antl -23.944 8 Pass

FCC ID: 2AIWP-HW325 TB-RF-074-1.0
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Test Graphs

PSD NVNT BLE 1Mbps 2402MHz Antl |

s Keysight Spectrum Analyzer - Swept SA

[ sENSE:INT] JANALIGN AUTO/NO RF [

Avg Type: Log-Pwr
Trig: Free Run Avg|Hoeld: 100/100

PNO: Wide = \
#Atten: 30 dB . |

IFGain:Low

Ref Offset 4.55 dB
Ref 20.00 dBm

"HMF- |
R

Span 3.000 MHZ|rewn [

#VBW 10 kHz Sweep 316.3 ms (1001 pts)

STATUS |

PSD NVNT BLE 1Mbps 2440MHz Antl |

[=n F=R

[ sENSE:INT] JANALIGN AUTO/NO RF [

Avg Type: Log-Pwr |
Trig: Free Run Avg|Hoeld: 100/100 v |

#Atten: 30 dB

PNO: Wide — «»—
IFGain:Low

Ref Offset4.6 dB

1LO sc’iB.lt:Inr Ref 20.00 dBm

Span 3.000 MHZ}zetum
Sweep 316.3 ms (1001 pts)

#VBW 10 kHz

STATUS

FCC ID: 2AIWP-HW325

TB-RF-074-1.0
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PSD NVNT BLE 1Mbps 2480MHz Antl
' Keysight Spectrum Analyzer - Swept SA =R ER |
[ SENSE:INT] [A\ALIGN AUTO/NO RF | 07:34:40 PM Sg 023 |
Avg Type: Log-Pwr TRACH 4 ‘
PNO: Wide +#— Trig: Free Run Avg|Held: 100/100 TvPE|RI
IFGain:Low #Atten: 30 dB DET

Ref Offset4.6 dB
1ogBde Ref 20.00 dBm -21.001 dBmijg=s |

Span 3.000 MHZ}zetum
#VBW 10 kHz Sweep 316.3 ms (1001 pts)

MSG STATUS

PSD NVNT BLE 2Mbps 2402MHz Antl |

[=n F=R

[ sENSE:INT] JANALIGN AUTO/NO RF [

Avg Type: Log-Pwr
PNO: Wide +»— Trig: Free Run Avg|[Hoeld: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.55 dB . |
1LO dBidiv. Ref 20.00 dBm
o4

Span 3.000 MHZ}zetum ‘
#VBW 10 kHz Sweep 316.3 ms (1001 pts)

MSG STATUS

FCC ID: 2AIWP-HW325 TB-RF-074-1.0
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PSD NVNT BLE 2Mbps 2440MHz Antl

. Keysight Spectrum Analyzer - Swept SA |
[ sENSE:INT] [ANALTGN AUTO/NO RF |

Avg Type: Log-Pwr 4 ‘
PNO: Wide ~#— Trig: Free Run Avg[Hoeld: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
10 dB/div__Ref 20.00 dBm |
]

Span 3.000 MHZ}retum |
#VBW 10 kHz Sweep 316.3 ms (1001 pts)

MSG STATUS

PSD NVNT BLE 2Mbps 2480MHz Antl |

[E=R =R

[ sENSE:INT] JANALIGN AUTO/NO RF [

Avg Type: Log-Pwr
PNO: Wide +»— Trig: Free Run Avg|[Hoeld: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset4.6 dB . |
1LO dBidiv. Ref 20.00 dBm
o4

Span 3.000 MHZ}zetum ‘
#VBW 10 kHz Sweep 316.3 ms (1001 pts)

MSG STATUS

FCC ID: 2AIWP-HW325 TB-RF-074-1.0
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Band Edge
NVNT BLE 1Mbps 2402 Antl -45.76 -20 Pass
NVNT BLE 1Mbps 2480 Antl -41.74 -20 Pass
NVNT BLE 2Mbps 2402 Antl -49.15 -20 Pass
NVNT BLE 2Mbps 2480 Antl -29.38 -20 Pass
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Test Graphs
Band Edge NVNT BLE 1Mbps 2402MHz Antl Ref !
= Keysight Spectrum Analpar-iweptsn B
0 [ sENSE:INT] JANALIGN AUTO/NO RF [ 07:26:10P 2023
Avg Type: Log-Pwr TRA 4

PNO: Wide +»— Trig: Free Run Avg|Hold: 100/100 TYPE]
IFGain:Low #Atten: 30 dB DET

Ref Offset 4.65 dB
Ref 20.00 dBm " 3.855 dBmies

Span 8.000 MHZ}zetum
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS |

Band Edge NVNT BLE 1Mbps 2402MHz Antl Emission |

s Keysight Spectrum Analym SweptSA =n =R
[ sENSE:INT] JANALIGN AUTO/NO RF [ 07:26:14 PM Sep 14, 2022

Avg Type: Log-Pwr |
PNO: Fast  ~»— Trig: Free Run Avg|Hoeld: 100/100 v |
IFGain:Low #Atten: 30 dB

Ref Offset 4.55 dB - |
10ce/dv__Ref 20.00 dBm
og

#Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ |
N [1]f] 2 401 8 GHz -3. 359 dBm| [ ]
I N [1]f] 2.400 0 GHz 39528dBm| [
&l N [1[f 2390 0GHz] 56287dBm| [ | |
PN N [1 ] f] 23778 GHz 49614dBm| [ ]
. o/ /1

MSG STATUS
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Band Edge NVNT BLE 1Mbps 2480MHz Antl Ref

. Keysight Spectrum Analyzer - Swept SA |
[ sENSE:INT] [ANALTGN AUTO/NO RF |

Avg Type: Log-Pwr ‘
PNO: Wide ~#— Trig: Free Run Avg[Hoeld: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
10 dB/div__Ref 20.00 dBm - |
]

Span 8.000 MHZ}retum |
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Band Edge NVNT BLE 1Mbps 2480MHz Antl Emission |

e Keysight Spectrum Analym SweptSA = EE
[ sENSE:INT] JANALIGN AUTO/NO RF [

Avg Type: Log-Pwr
PNO: Fast  ~»— Trig: Free Run Avg|Hoeld: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB : ‘
1Lo dBidiv__ Ref 20.00 dBm
og

#VBW 300 kHz . |

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE I

1 IIIIII]___ ‘

(A N [1[f]  24835GHz| 48626Bm| [ [ 0 [ |

&l N [1f]  25000GHz| 56873¢Bm| [ [ 0000000000000 |

;A N [1f] 24847GHz[ 46582dBm[ | [ 000 |
I A

MSG STATUS
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Band Edge NVNT BLE 2Mbps 2402MHz Antl Ref

. Keysight Spectrum Analyzer - Swept SA |
[ sENSE:INT] [ANALTGN AUTO/NO RF |

Avg Type: Log-Pwr 4 ‘
PNO: Wide ~#— Trig: Free Run Avg[Hoeld: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.55 dB
10 dB/div__Ref 20.00 dBm |
]

Span 8.000 MHZ}retum |
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Band Edge NVNT BLE 2Mbps 2402MHz Antl Emission |

e Keysight Spectrum Analpar-iweptsn = EE
[ sENSE:INT] JANALIGN AUTO/NO RF [

Avg Type: Log-Pwr
PNO: Fast  ~»— Trig: Free Run Avg|Hoeld: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4,55 dB - ‘
10 diaiv__Ref 20.00 dBm
og

#Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts) |

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

1 IIIIII]_!EEIEIE___ ‘
| N [1[f]  24000GHz| 32416dBm| [ = | i |
&l N [1f[ 23900GHz| -53906dBm| [ |

FA N [1[f]  23776GHz[ 62579dBm| | ]

a1

MSG STATUS
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Band Edge NVNT BLE 2Mbps 2480MHz Antl Ref

. Keysight Spectrum Analyzer - Swept SA |
[ sENSE:INT] [ANALTGN AUTO/NO RF |

Avg Type: Log-Pwr 4 ‘
PNO: Wide ~#— Trig: Free Run Avg[Hoeld: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
Ref 20.00 dBm |

Span 8.000 MHZ}retum |
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Band Edge NVNT BLE 2Mbps 2480MHz Antl Emission |

' Keysight Spectrum Analyzer - Swept SA B
RL RF 500 AC [ sENSE:INT] JANALIGN AUTO/NO RF [
Center Freq 2.526000000 GHz . Avg Type: Log-Pwr
PNO: Fast  ~»— Trig: Free Run Avg|Hoeld: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB ‘
10 diaiv__Ref 20.00 dBm
og

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

W N[1[f] ~ 24795GHz| -18876dBm| [ [ 000000 | ‘
|  24836GHz| 48414¢Bm| | [ 0 | |
|  25000GHz| -67649¢Bm| | [ 0000000000000 |

;A N [1f]  24836GHz[ 48183¢Bm[ | [ 00|

4 - 1

MSG STATUS
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Conducted RF Spurious Emission

NVNT BLE 1Mbps 2402 Antl -36.53 -20 Pass
NVNT BLE 1Mbps 2440 Antl -36.08 -20 Pass
NVNT BLE 1Mbps 2480 Antl -35.83 -20 Pass
NVNT BLE 2Mbps 2402 Antl -35.57 -20 Pass
NVNT BLE 2Mbps 2440 Antl -35.68 -20 Pass
NVNT BLE 2Mbps 2480 Antl -35.15 -20 Pass

FCC ID: 2AIWP-HW325 TB-RF-074-1.0
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Test Graphs
Tx. Spurious NVNT BLE 1Mbps 2402MHz Antl Ref !
' Keysight Spectrum Analyzer - Swept SA = =R
RL RF 500 AC [ sENSE:INT] JANALIGN AUTO/NO RF [ 07:26:29P 2023
Center Freq 2.402000000 GHz . Avg Type: Log-Pwr TR 3
PNO: Wide +»— Trig: Free Run Avg|Hold: 100/100 TYPE]
IFGain:Low #Atten: 30 dB DET

Ref Offset 4.65 dB
Ref 20.00 dBm -3.290 dBmfie:

Span 1.500 MHZ}zetum
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS |

Tx. Spurious NVNT BLE 1Mbps 2402MHz Antl Emission |

s Keysight Spectrum Analyzer - Swept SA =n =R
[ sENSE:INT] JANALIGN AUTO/NO RF [ 07:26:59 PM Sep 14, 2022

Avg Type: Log-Pwr |
PNO: Fast  ~»— Trig: Free Run Avg|Held: 10110 v |
IFGain:Low #Atten: 30 dB

Ref Offset 4.55 dB |
Ref 20.00 dBm

#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts)

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

Y
d N [1[f] = 2412GHz|  -3182dBm| | = |
(A N [1[f]  24674GHz| 39824¢BWm| | [ ]
&l N [1[f] 4715GHz| -54547éBm| | [ 0000000000000 | |
FY N [1[f[ 7203GHz| 63656dBm| [ [ 0000000000000
A N [1[f] o718GHz[ -53923dBm| [ [ 00000000000
Y A

MSG STATUS
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Tx. Spurious NVNT BLE 1Mbps 2440MHz Antl Ref
ww Keysight Spectrum Analyzer - Swept SA [E=n E=N| |
[ sENSE:INT] [ANALTGN AUTO/NO RF | 07:32:30 PM Sep 14, 2023 |
Avg Type: Log-Pwr TRA 4 ‘
PNO: Wide b Trig: Free Run Avg|Held: 100/100 T
IFGain:Low #Atten: 30 dB DET

Ref Offset 4.6 dB
Ref 20.00 dBm -4.464 dBmjes |

Span 1.500 MHZ}zetum
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Tx. Spurious NVNT BLE 1Mbps 2440MHz Antl Emission |

' Keysight Spectrum Analyzer - Swept SA B
RL RF 500 AC [ sENSE:INT] JANALIGN AUTO/NO RF [
Center Freq 13.265000000 GHz . Avg Type: Log-Pwr
PNO: Fast  ~»— Trig: Free Run Avg|Held: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB ‘
10 diaiv__Ref 20.00 dBm
og

#VBW 300 kHz Sweep 2.530 s (1001 pts) |

MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ I
G N [1[f]  2439GHz/ 6288wl | [ ] ‘
|l N [1[f] = 24753GHz[ 40538dBm| | ] i |
&l N [1[f] 5059GHz| -54057dBm| | |
(Y N [1]7f] 7203GHz[ 63817éBWM| [ [ 0000000000000 ]

[ 9930GHz| 6485%dBm| [ | 0000000000000 ]
I A

MSG STATUS
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Tx. Spurious NVNT BLE leps 2480MHz Antl Ref
wm Keysight Spectrum Analyzer - Swept SA [E=n E=N| |
[ sENSE:INT] [ANALTGN AUTO/NO RF | 07:35:07 PM Sep 14, 2023 |
Avg Type: Log-Pwr TRA 4 ‘
PNO: Wide +#— Trig: Free Run Avg|Held: 100/100 TV
IFGain:Low #Atten: 30 dB DET

Ref Offset4.6 dB
1ogBde Ref 20.00 dBm -5.032 dEBmijg=s |

Span 1.500 MHZ}zetum
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Tx. Spurious NVNT BLE 1Mbps 2480MHz Ant1 Emission |

e Keysight Spectrum Analpar-iweptsn = EE
[ sENSE:INT] JANALIGN AUTO/NO RF [

Avg Type: Log-Pwr
PNO: Fast  ~»— Trig: Free Run Avg|Held: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB ‘
10 diaiv__Ref 20.00 dBm
og

Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts) |

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ I

1 IIIIII]_ZEHEIE___ ‘

|l N [1[f] = 24832GHz[ 40857dBm| | ] 2 |

&l N [1[f] = 5059GHz| -5282%6dBm| | |

(Y N [1]7f]  7600GHz[ 63912dBm| [ [ 0000000 ]

Bl N [1[f[ = 10415GHz[ -54384dBm| [ [ 000000 ]
a0 @ 0 ]

MSG STATUS

FCC ID: 2AIWP-HW325 TB-RF-074-1.0
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Tx. Spurious NVNT BLE 2Mbps 2402MHz Antl Ref

s Keysight Spectrum Analyzer - Swept SA

[ sENSE:INT] [ANALTGN AUTO/NO RF |

Avg Type: Log-Pwr 4 ‘
PNO: Wide ~#— Trig: Free Run Avg[Hoeld: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.55 dB
Ref 20.00 dBm |

Span 3.000 MHZ}retum |
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Tx. Spurious NVNT BLE 2Mbps 2402MHz Ant1 Emission |

' Keysight Spectrum Analyzer - Swept SA B
RL RF 500 AC [ sENSE:INT] JANALIGN AUTO/NO RF [
Center Freq 13.265000000 GHz . Avg Type: Log-Pwr
PNO: Fast  ~»— Trig: Free Run Avg|Held: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 4.66 dB
Ref 20.00 dBm

#VBW 300 kHz Sweep 2.530 s (1001 pts) |

FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ I

MKR MODE TRC| SCL X

Y
W N[1[f] 2412GHg 6/2d8m | [ | ‘

|l N [1[f]  24806GHz[ -39198dBm| | | 2 |
&l N [1[f]  4609GHz| -54706dBm| | [ 0000000000000 |
(Y N [1]7f] 7097GHz[ 6407éBW| [ [ 000000000 ]
| 9550GHz| 65864dBm| [ | 0000000000000 ]

I A

MSG STATUS
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Tx. Spurious NVNT BLE 2Mbps 2440MHz Antl Ref

. Keysight Spectrum Analyzer - Swept SA |
[ sENSE:INT] [ANALTGN AUTO/NO RF |

Avg Type: Log-Pwr 4 ‘
PNO: Wide ~#— Trig: Free Run Avg[Hoeld: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
Ref 20.00 dBm |

Span 3.000 MHZ}retum |
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Tx. Spurious NVNT BLE 2Mbps 2440MHz Ant1 Emission |

' Keysight Spectrum Analyzer - Swept SA B
RL RF 500 AC [ sENSE:INT] JANALIGN AUTO/NO RF [
Center Freq 13.265000000 GHz . Avg Type: Log-Pwr
PNO: Fast  ~»— Trig: Free Run Avg|Held: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB ‘
10 diaiv__Ref 20.00 dBm
og

#VBW 300 kHz Sweep 2.530 s (1001 pts) |

MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ I
G N [1[f]  2439GHz/ 638¢8ml | [ ] ‘
|l N [1[f] = 24753GHz[ 40551dBm| | ] 2 |
&l N [1[f] 4689GHz[ -54374dBm| | |
(Y N [1]f] 7477GHz[ 62940dBWm| [ [ 00000000000 ]

[ 9930GHz| $521%6dBm| [ | 0000000000000 ]
I A

MSG STATUS
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Tx. Spurious NVNT BLE 2Mbps 2480MHz Antl Ref

. Keysight Spectrum Analyzer - Swept SA |
[ sENSE:INT] [ANALTGN AUTO/NO RF |

Avg Type: Log-Pwr 4 ‘
PNO: Wide ~#— Trig: Free Run Avg[Hoeld: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
10 dB/div__Ref 20.00 dBm |
]

Span 3.000 MHZ}retum |
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Tx. Spurious NVNT BLE 2Mbps 2480MHz Ant1 Emission |

e Keysight Spectrum Analpar-iweptsn = EE
[ sENSE:INT] JANALIGN AUTO/NO RF [

Avg Type: Log-Pwr
PNO: Fast  ~»— Trig: Free Run Avg|Held: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB ‘
10 diaiv__Ref 20.00 dBm
og

Stop 26.50 GHz
#VBW 300 kHz Sweep 2.530 s (1001 pts) |

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

1 IIIIII]_ZEEEIE___ ‘
|l N [1[f] = 24647GHz[ 40590dBm| | ] i |
&l N [1[f] 4821GHz[ -53929dBm| | |
(Y N [1]f[ 7495GHz[ 63666dBm| [ [ 00000000000 ]
[ 9903GHz| 644711dBm| [ T 0000000000000 ]
I A

MSG STATUS
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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 -48.38 2 48.88 Peak 74 Pass
1Mbps

NVNT BLE 2402 Antl 2310 -56.19 2 41.07 Average 54 Pass
1Mbps

NVNT BLE 2402 Antl 2389.968 -36.49 2 60.77 Peak 74 Pass
1Mbps

NVNT BLE 2402 Antl 2377.872 -50.9 2 46.36 Average 54 Pass
1Mbps

NVNT BLE 2402 Antl 2390 -44.62 2 52.64 Peak 74 Pass
1Mbps

NVNT BLE 2402 Antl 2390 -54.67 2 42.59 Average 54 Pass
1Mbps

NVNT BLE 2480 Antl 2483.5 -41.56 2 55.7 Peak 74 Pass
1Mbps

NVNT BLE 2480 Antl 2483.5 -49.24 2 48.02 Average 54 Pass
1Mbps

NVNT BLE 2480 Antl 2484.712 -27.28 2 69.98 Peak 74 Pass
1Mbps

NVNT BLE 2480 Antl 2483.944 -48.03 2 49.23 Average 54 Pass
1Mbps

NVNT BLE 2480 Antl 2500 -47.57 2 49.69 Peak 74 Pass
1Mbps

NVNT BLE 2480 Antl 2500 -55.63 2 41.63 Average 54 Pass
1Mbps

NVNT BLE 2402 Antl 2310 -47.93 2 49.33 Peak 74 Pass
2Mbps

NVNT BLE 2402 Antl 2310 -55.21 2 42.05 Average 54 Pass
2Mbps

NVNT BLE 2402 Antl 2389.392 -37.61 2 59.65 Peak 74 Pass
2Mbps

NVNT BLE 2402 Antl 2378.16 -51.55 2 45.71 Average 54 Pass
2Mbps

NVNT BLE 2402 Antl 2390 -46.04 2 51.22 Peak 74 Pass
2Mbps

NVNT BLE 2402 Antl 2390 -52.22 2 45.04 Average 54 Pass
2Mbps

NVNT BLE 2480 Antl 2483.5 -38.28 2 58.98 Peak 74 Pass
2Mbps

NVNT BLE 2480 Antl 2483.5 -47.07 2 50.19 Average 54 Pass
2Mbps

NVNT BLE 2480 Antl 2483.632 -37.15 2 60.11 Peak 74 Pass
2Mbps

NVNT BLE 2480 Antl 2483.632 -46.81 2 50.45 Average 54 Pass

FCC ID: 2AIWP-HW325 TB-RF-074-1.0
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2Mbps
NVNT BLE 2480 Antl 2500 -47.46 49.8 Peak 74 Pass
2Mbps
NVNT BLE 2480 Antl 2500 -55.35 41.91 Average 54 Pass
2Mbps
FCC ID: 2AIWP-HW325 TB-RF-074-1.0
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Test Graphs

Restrict Band NVNT BLE 1Mbps 2402MHz Antl Peak '

s Keysight Spectrum Analyzer - Swept SA

[ sENSE:INT] JANALIGN AUTO/NO RF [

Avg Type: Log-Pwr
PNO: Fast  ~»— Trig: Free Run Avg|Hoeld: 100/100 ¥
IFGain:Low #Atten: 30 dB |

Ref Offset 4.55 dB . |
Ref 20.00 dBm

#VBW 3.0 MHz . ‘

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

1 IIIIII]___

| N [1f]  2310000GHz| 48378¢Bm| [ [ |

&l N [1f[  2390000GHz| -36492dBm| [ [ 0000000000000 |

;A N [1f] 2389068GHz[ -36492dBm|[ | [ 0 |
- 0 ]

MSG STATUS |

Restrict Band NVNT BLE 1Mbps 2402MHz Antl Average |

[E=R =R

Avg Type: Log-Pwr 4 |
PNO: Fast  ~»— Trig: Free Run Avg|Hoeld: 100/100 v |
IFGain:Low #Atten: 30 dB

[ sENSE:INT] JANALIGN AUTO/NO RF [

Ref Offset 4.55 dB - |
1Lo dBidiv Ref 20.00 dBm
°d
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