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Appendix Test Data for BLE (Conducted Measurement)

Product Name: Waterproof Bluetooth Amplifier
Trade Mark: /
Test Model: IC4A
FCC ID: 2BTKR-IC4A

Environmental Conditions

Temperature: 23.5C
Relative Humidity: 58%
ATM Pressure: 100.0 kPa
Test Engineer: Allen Lai
Supervised by: Max Zhang
NOTE N/A

Appendix A: DTS Bandwidth

Test Result
Test Mode | Antenna SIS DTS BW ot o Himit Verdict
[MHz] [MHz] [MHz] [MHz] [MHz]

BLE_1M Ant1 2402 0.704 2401.644 2402.348 0.5 PASS
BLE_1M Ant1 2440 0.700 2439.648 2440.348 0.5 PASS
BLE_1M Ant1 2480 0.712 2479.616 2480.328 0.5 PASS
BLE_2M Ant1 2402 1.200 2401.328 2402.528 0.5 PASS
BLE_2M Ant1 2440 1.148 2439.428 2440.576 0.5 PASS
BLE_2M Ant1 2480 1.252 2479.344 2480.596 0.5 PASS

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Test Graphs

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.402000000 GHz #hvg Type:RHS : ey

PNO: Wide -+ 11ig: Free Run AvglHold: 1007100
IFGain:Lows HAtten: 40 dB
AMKr3 704 kHZ
Ref Offset952 d8 AMkr3 TU47h Hz
Ref 30.00 dBm -0.147 dB
CenterFreq
2402000000 GHz,
StartFreq|
2400000000 GHz,
I
StopFreq
2404000000 GHz,
I
Span 4.000 MHz; CF Step
#VBW 300 kHz Sweep 1.000 ms (1001 pts) 400,000 kHz|
MER, MODE TRC SCL i [ FNCTON RN FRCTONE A [ [T
[f] 240168 GHz|  6072dBm)|
[M[F]  2402000GHz| 0250 dBm]
[1] FreqOffset
— 0Hz

<

uss STATUS

BLE_1M-Ant1-2402-PASS

Frequency

PNC: Wide —»—- 11ig:Free Run
IFGain:Lows HAtten: 40 dB

Avg|Hold: 100/100

. AMK?3 700 kHZ
Ref Offset9.92 4B
Ref 30,00 dBm 220 4B

CenterFreq
2,440000000 GHz

StartFreq
2438000000 GHz|

StopFreq
2442000000 GHz|
J—

Span 4.000 MHz CF Step
Sweep 1.000 ms (1001 pts) 400,000 kHz|
Auto Man

MER MODE TRC 501 E FUNCTION  FUNCTION WIDTH FUNCTIONVALLE A

Freq Offset.
0Hz|

<
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Agilent Spectrum Analyzer - Swept SA

e Lt — 0 [10582¢a)
Center Freq 2.480000000 GHz . #Aug Type: RMS 5 Frequency
PNO: Viide ~»- 17ig:Free Run HAvg[Hold: 100100
IFGain:Low #Atten: 40 dB

Ref Offset9.83 dB
Ref 30.00 dBm

CenterFreq
2480000000 GHz

StartFreq
2.478000000 GHz|

$StopFreq
2.482000000 GHz|
I
Span 4.000 MHz CF Step

#VBW 300 kHz Sweep 1.000 ms (1001 pts) 400000 kHz
Auto Man

FUNCTION  FUNCTIONWIDTH FUNCTIONVALIE &
616 GHz 4 B
2480256 GHz 3779 dBi
T12kHz 0.036 df

E'!

FreqOffset
OHz)

usc STATUS

BLE_1M-Ant1-2480-PASS

Agilent Spectrum Analyzer - Swept S

RL [3 S08 AC
Center Freq 2.402000000 GHz

g TpeRNS Frequency

PNO: Viide ~»- 17ig: Free Run Avg[Hold: 1007100
IFGain:Low #Atten: 40 dB
Ref Offset 962 dB
Ref 30.00 dBm
CenterFreq
2402000000 GHz
StartFreq
2.400000000 GHz
I—
$StopFreq
2.404000000 GHz
I—
Span 4.000 MHz CFStep
#VBW 300 kHz Sweep 1.000 ms (1001 pts) 400.000 kHz
MER MODE| TRC SCL ® ¥ FUNCTION FUNCTION WIDTH FUNCTIONVALIE & Auty fx
I—
[F]  2400028GHz| 0647 dBm|
[T 1200 MHz 0.11248 FreqOffset
0Hz

%

usc STATUS

BLE_2M-Ant1-2402-PASS
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Agilent Spectrum Analyzer - Swept SA

Frequency

RL [3 09 AL 0
Center Freq 2.440000000 GHz ) #Avg Type: RMS

PNO: Viide ~»- 17ig:Free Run Avg[Hold: 1007100

IFGain:Low #atten: 40 dB

’ o AMkr3 1.148 MHz
Ref Offset 982 dB 0.343 4B

Ref 30.00 dBm

CenterFreq
2.440000000 GHz

|

StartFreq
2.438000000 GHz|

$StopFreq
2.442000000 GHz|
I
4.000 MHz, CF Step

Sp
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 400000 kHz
Auto Man

FreqOffset
OHz)

10

1 ! | 1 |
¢
usc STATUS

MER MODE TRC 501 E E FUNCTION  FUNCTION WIDTH FUNCTIONVELLE &

<

BLE_2M-Ant1-2440-PASS

Agilent Spectrum Analyzer - Swept S

RL 5 g AC 0
Center Freq 2480000000 GHz #Avg Type: RMS Y

PNO: Viide ~»- 17ig: Free Run Avg[Hold: 1007100

IFGain:Low  FAtten: 40 dB
RefOfseta 3.8 Atikr3 1.252 MHZ|
Ref 30.00 dBm 0.264 dB|

CenterFreq
2480000000 GHz|

[

StartFreq
2478000000 GHz|

$StopFreq
2482000000 GHz,
I
Span 4.000 MHz CFStep
400,000 kHz

Auto Man

MER MODE| TRC SCL » i FUNCTION FUNCTION WIDTH FUNCTIDN'VALE &

FreqOffset
OHz

%

usc STATUS

BLE_2M-Ant1-2480-PASS
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Appendix B: Occupied Channel Bandwidth
Test Result
Frequency OCB FL FH Limit
Test Mode Antenna Verdict
[MHZ] [MHZ] [MHZ] [MHZ] [MHZ]
BLE_1M Ant1 2402 1.0423 2401.4850 2402.5273 - -
BLE_1M Ant1 2440 1.0451 2439.4867 2440.5318 -— -—
BLE_1M Ant1 2480 1.0467 2479.4851 2480.5318 -— -—
BLE_2M Ant1 2402 2.0708 2400.9842 2403.0550 -— -—
BLE_2M Ant1 2440 2.0636 2438.9902 2441.0538 -— -—
BLE_2M Ant1 2480 2.0680 2478.9842 2481.0522 -— -—

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Center Freq 2.402000000 GHz

#IFGain:Low

Ref Offset 8.62 dB
Ref 30.00 dBm

Center 2.402 GHz
#Res BW 43 kHz

Occupied Bandwidth
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10:54:17 &M Dec 05, 2025

— Trig:Free Run AvglHold: 1007100

Center Freq: 2402000000 GHz "~ Radio Ste: None Frequency
RAtten: 40 dB Radio Device: BTS

Mkr1 2.402008 GHz
-0.98725 dBm

#VBW 130 kHz

Total Power 6.82 dBm

1.0423 MHz

Transmit Freq Error 6.108 kHz

OBW Power 99.00 %

x dB Bandwidth 1.267 MHz xdB -26.00 dB

STATUS

BLE_1M-Ant1-2402

" —w——T

JS RF =0 A

Center Freq 2.440000000 GHz
#IFGain:Low

Ref Offset 8,62 dB
Ref 30.00 dBm

Center 2.44 GHz
#Res BW 43 kHz

Occupied Bandwidth

10:55:43 M Dec 05, 2025

CenterFreq;2440000000GHz  Radio Ste:None Frequency

s Trig:Free Run Avg|Hold: 100/100

HAtten: 40 dB Radio Device: BTS

#VEBW 130 kHz

Total Power

1.0451 MHz

Transmit Freq Error 9.214 kHz

OBW Power 99.00 %

x dB Bandwidth 1.268 MHz xdB -26.00dB

STATUS

BLE_1M-Ant1-2440
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M Dec 05, 2065

RL 3 AC
Center Freq 2.480000000 GHz

CenterFreq: 2480000000GHz

0 10
Radio Std: None Frequency

Trig: Free Run HAvg[Hold: 100100

o
#IFGain:Low #Atten: 40 dB

Ref Offset 8.83 dB
Ref 30.00 dBm

Center 2.48 GHz

#Res BW 43 kHz #VBW 130 kHz

Occupied Bandwidth Total Power

1.0467 MHz
Transmit Freq Error 8.450 kHz OBW Power
x dB Bandwidth 1.264 MHz xdB

Radio Device: BTS

Mkr1 2.479996 GHz
-4.0631 dBm

99.00%
-26.00 dB

STATUS

BLE_1M-Ant1-2480

i ek

11,0041 4M Dec 05, 2055

RL [3 S08 AC
Center Freq 2.402000000 GHz Center Freg

: 2.402000000 GHz
Trig: Free Run HAvg[Hold: 100100

o
#IFGainLow  #Atten: 40 dB

Ref Offset 8.62 dB
Ref 30.00 dBm

Center 2402 GHz

#Res BW 43 kHz #VBW 130 kHz

Occupied Bandwidth Total Power
2.0708 MHz

OBW Power

Transmit Freq Error 19.640 kHz
x dB Bandwidth 2.412 MHz xdB

"~ Radio Ste: None Frequency

Radio Device: BTS

Mkr1 2.402008 GHz
-1.1878 dBm

99.00 %
-26.00 dB

STATUS

BLE_2M-Ant1-2402
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Agilent Spectrum Analyzer - Occupied BW

Kl FL [ AL LE AL 0 |100315AM Cecls, 2005

Center Freq 2440000000 GHz Center Freq: 2440000000 GHz Radio Std: None Frequency
ey~ Trig:Free Run HAvg[Hold: 100100

#IFGain: aw #Arten: 40 dB Radio Device: BTS

1 244 GHz

Ref Offset 8.

dB L
Ref3000d8m  -33530dBm

Center 2.44 GHz
#Res BW 43 kHz #VBW 130 kHz

Occupied Bandwidth Total Power

2.0636 MHz
Transmit Freq Error 241.979 kHz OBW Power 99.00 %
x dB Bandwidth 2.399 MHz x dB -26.00 dB

usc STATUS

BLE_2M-Ant1-2440

Agilent Spectrum Analyzer -Occupied BW
a e - 0 11:05:094M Dec 05, 2025
Radio Sté: None L=y

RL [3 S08 AC
Center Freq 2.480000000 GHz Center Freq: 2480000000 GHz
ey~ Trig:Free Run HAvg[Hold: 100100
HFGainlow  BAtten:40 dB Radio Device: BTS
. Mkr1 2.480008 GHz
Ref Offset 8.63 dB
Ref 30.00 d&m -4.1438 dBm

Center 248 GHz
#Res BW 43 kHz #/BW 130 kHz

Occupied Bandwidth Total Power

2.0680 MHz
Transmit Freq Error 18.158 kHz OBW Power 99.00 %
x dB Bandwidth 2.437 MHz xdB -26.00 dB

usc STATUS

BLE_2M-Ant1-2480
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Appendix C: Maximum peak conducted output power
Test Result Peak
Conducted Peak
Test Frequency Conducted Limit
Antenna Power Verdict
Mode [MHz] [dBm]
[dBm]
BLE_1M Ant1 2402 0.28 <30 PASS
BLE_1M Ant1 2440 -1.68 <30 PASS
BLE_1M Ant1 2480 -2.43 <30 PASS
BLE_2M Ant1 2402 0.24 <30 PASS
BLE_2M Ant1 2440 -1.68 <30 PASS
BLE_2M Ant1 2480 -2.50 <30 PASS

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Test Graphs Peak

Agilent Spectrum Analyzer - Swept SA
0 RL 3 00 C 110:5423 4M D 05, 2

Center Freq 2.402000000 GHz ) #hug Type: RMS : ey
PHO: Fast —+— 1rig:Free Run AvglHold: 1007100
IFGain:Lows HAtten: 40 dB

Mkr 2.401 775 75 GHz
Ref Offset 862 dB
Ref 30,00 dBm 0.281 dBm

CenterFreq
2.402000000 GHz|

StartFreq
2.399000000 GHz|

StopFreq
2.405000000 GHz
|

CF Step
600.000 kHz
Man

Auto

Freq Offset.
OHz|

Span 6.000 MHz
#VBW 6.0 MHz Sweep 1.067 ms (8001 pts)

STATUS

BLE_1M-Ant1-2402-PASS

Agflent Spectrum Analyzer - Swept SA

Center Freq 2.440000000 GHz _
PNO: Fast ~—>- 1tig:FreeRun Avg|Hold: 100/100

#hvg TypesRNS = Frequency
IFGain:Low RAtten: 40 dB

" Mkr1 2.430 655 75 GHz
Ref Offset 882 dB a
Ref 30,00 dBm -1.680 dBm

CenterFreq
2,440000000 GHz

StartFreq
2437000000 GHz|

StopFreq
2443000000 GHz|
I

CF Step
600,000 kHz
Auto Man

Freq Offset.
0Hz|

Span 6.000 MHz
Res BW 2.0 MHz #VEW 6.0 MHz Sweep 1.067 ms (8001 pts)

STATUS

BLE_1M-Ant1-2440-PASS
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RL [NERES
Center Freq 2.480000000 GHz )
PHO: Fast ~»- 17ig:FreeRun
IFGain:Low #Atten: 40 dB

Ref Offset 8.3 dB
Ref 30.00 dBm

Center 2.480000 GHz
Res BW 2.0 MHz #VBIN 6.0 MHz

Hhug Type: RMS = Frequency
HAvg[Hold: 100100

Mkr1 2.479 616 00 GHz
-2.428 dBm|

CenterFreq
2480000000 GHz

—

StartFreq
2477000000 GHz|

$StopFreq
2.483000000 GHz
J—

CF Step
600,000 kHz
Auto Man

FreqOffset
OHz)

Span 6.000 MHz;
Sweep 1.067 ms (8001 pts)

STATUS

BLE_1M-Ant1-2480-PASS

11,0045 8MDec 5,

Fast == 1rig:FreeRun
IFGain:Low HAgten: 40 dB

#Res BW 2.0 MHz #VBW 6.0 MHz

Frequency

#Avg Type: RMS
HAvg[Hold: 100100

Mk 2.401 417 25 GHz| ARl
0.240 dBm

CenterFreq
2402000000 GHz|

i—

StartFreq
2.389000000 GHz|

$StopFreq
2.405000000 GHz

Span 6.000 MHz
Sweep 1.067 ms (8001 pts)

STATUS

BLE_2M-Ant1-2402-PASS
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AIGHAUTO | 110323AM Do

#Avg Type: RMS E Frequency
3 ey~ Trig:Free Run HAvg[Hold: 100100

IFGain:Low #Atten: 40 dB

Mkr1 2.439 588 00 GHz
-1.677 dBm|

CenterFreq
2.440000000 GHz

—

StartFreq
2437000000 GHz|

$StopFreq
2443000000 GHz
J—

CF Step
600,000 kHz
Auto Man

FreqOffset
OHz)

Center 2.440000 GHz Span 6.000 MHz;
Res BW 2.0 MHz #VEW 6.0 MHz Sweep 1.067 ms (8001 pts)

STATUS

BLE_2M-Ant1-2440-PASS

11:05:15 M Dec 05,

Frequency

=

CenterFreq
2480000000 GHz|

i—

StartFreq
2477000000 GHz|

$StopFreq
2483000000 GHz

Fast == 1rig:FreeRun
IFGain:Low HAgten: 40 dB

Span 6.000 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.067 ms (8001 pts)

STATUS

BLE_2M-Ant1-2480-PASS
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Appendix D: Maximum peak power spectral density

Test Result
Test Mode Antenna Frequency Result Limit Verdict
[MHz] [dBm/3kHz] [dBm/3kHz]
BLE_1M Ant1 2402 -15.23 <8.00 PASS
BLE_1M Ant1 2440 -17.19 <8.00 PASS
BLE_1M Ant1 2480 -17.91 <8.00 PASS
BLE_2M Ant1 2402 -17.72 <8.00 PASS
BLE_2M Ant1 2440 -19.76 <8.00 PASS
BLE_2M Ant1 2480 -20.49 <8.00 PASS

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Center Freq 2.402000000 GHz ,
PHO: Wide -+ 11ig: Free Run

IFGain:Lows HAtten: 30 dB

Ref Offset 8.62 dB
Ref 20.00 dBm

b

i

#VBW 10 kHz

I

Hhvg Type: RNS Frequency
AvglHold: 1007100

Mkr1 2.401 976 01 GHz
-15.225 dBm

CenterFreq
2.402000000 GHz|

I

StartFreq
2401472000 GHz|

iy A
;lhh.m[\ni A o StopFreq
W 2402528000 GHz

CF Step
105.600 kHz|
Auto Man

Freq Offset.
OHz|

Span 1.056 MHz
Sweep 112.0 ms (30000 pts)

STATUS

BLE_1M-Ant1

RL 3

-2402-PASS

Center Freq 2‘4-4 00 GHz i
Trig:Free Run
IFGain:Lows HAtten: 30 dB

Ref Offset 8.82 dB
Ref 20.00 dBm

3 i AT
1 ",.Jr‘- le'w r"‘t‘"."vl"‘lﬂ"wil" ‘ [ Al
Y Ll .
""“M PR ;
AT
t

Res BW 3.0 kHz #VBW 10 kHz

Al
\\ / 'UIM Jl'; ! M g 2440525000 GHz

Frequency

Mkr1 2.439 976 32 GHz
-17.194 dBm

CenterFreq
2,440000000 GHz

I

StartFreq
2439475000 GHz|

StopFreq

CF Step
105.000 kHz
Auto Man

Freq Offset.
0Hz|

Span 1.050 MHz
Sweep 112.0 ms (30000 pts)

STATUS

BLE_1M-Ant1

-2440-PASS




Appendix Test Data of the Report No.:TZ0028251116FRF02
Page 15 of 33

Agilent Spectrum Analyzer - Swept SA

RL [G Do A 7 =
Center Freq 2.480000000 GHz ) #hvg Typ L Frequency
PNO: Viide ~»- 17ig:Free Run HAvg[Hold: 100100

IFGain:Low #Atten: 30 dB

. Mkr1 2.479 976 41 GHz
T AR

CenterFreq
2480000000 GHz

—

StartFreq
2479466000 GHz|

$StopFreq
2.480534000 GHz
) I
CF Step

106,800 kHz
Auto Man

FreqOffset
OHz)

Span 1.068 MHz,
Res BIW 3.0 kHz #VBIN 10 kHz Sweep 114.0 ms (30000 pts)

STATUS

BLE_1M-Ant1-2480-PASS

i RL [ETIS m
Center Freq 2.402000000 GHz ) #Avg Type: RMS ; Frequency
PNO: Viide ~»- 17ig: Free Run Avg[Hold: 1007100
IFGain:Low #Atten: 30 dB

fisel8.62 Mkr1 2.402 015 69 GHz
Rel 200 GEm A7.745 dBm

CenterFreq
2402000000 GHz|

StartFreq
2401100000 GHz|
A

$StopFreq

it Bl 'ﬁ|1['.f‘ _‘|‘Jﬂ||‘{ﬂﬂ1r||r..“'-‘ il ‘,r"‘“llﬂ i il | ]
i \}J{Lflkfﬂ_ 1|Lrl’ \W u ﬁwuu.. ;\,M' H‘p 1 Wr 'ilﬂﬁ .

Span 1.800 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 190.0 ms (30000 pts)

STATUS

BLE_2M-Ant1-2402-PASS
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CEHTEF Freq 2 4-40[]00000 GHz ) #Avg Type: RMS Frequency
PNO: Viide ~»- 17ig:Free Run HAvg[Hold: 100100
IFGain:Low #Atten: 30 dB

Ref Offset 952 B Mkr1 2. -1-4" W’* 9“ GHz
Ref 20.00 dBm 8 dBm

CenterFreq
2.440000000 GHz

I

StartFreq
2439138000 GHz|

1

’L{ ||‘J\‘]||u1m“b JI\, [‘\tﬂlqﬁn HW
L i ‘l 1A |

$StopFreq
2.440861000 GHz

'y

i

1 M iy

lu’ l'

CF Step
172200 kHz
Auto Man

FreqOffset
OHz)

Span 1.722 MHz,
Res BIW 3.0 kHz #VBIN 10 kHz Sweep 182.0 ms (30000 pts)

STATUS

BLE_2M-Ant1-2440-PASS

Cenrer Freq 2 430000000 GHz ) #Avg Type: RMS
PNO: Viide ~»- 17ig: Free Run HAvg[Hold: 100100
IFGain:Low #Atten: 30 dB

Ref Offset 953 B Mkr1 2.480 016 18 GHz

Ref 20.00 dBm -20.491 dBm

CenterFreq
2480000000 GHz|

I

StartFreq
2479061000 GHz|

$StopFreq
2480938000 GHz

CFStep

Span 1.878 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 200.0 ms (30000 pts)

STATUS

BLE_2M-Ant1-2480-PASS
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Appendix E: Band edge measurements

Test Result

Test Frequency Ref. Level Result Limit
Antenna Ch. Name Verdict

Mode [MHZ] [dBm] [dBm] [dBm]
BLE_1M Ant1 Low 2402 -1.07 -48.77 <-21.07 PASS
BLE_1M Ant1 High 2480 -3.64 -48.24 <-23.64 PASS
BLE_2M Ant1 Low 2402 -0.60 -35.88 <-20.6 PASS
BLE_2M Ant1 High 2480 -2.81 -48.33 <-22.81 PASS

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Test Graphs

Cener Freq 2352500000 GHz #hug Type:RUS : FEg

PHO: Fast —+— 1rig:Free Run AvglHold: 1007100
IFGain:Low #Atten: 30 dE
Ref Offset 962 ¢B
Ref 20.00 dBm
CenterFreq
2.352500000 GHz|
StartFreq|
2.300000000 GHz|
I
StopFreq
2.405000000 GHz|
I
Stop 2.40500 GHz; CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 10.07 ms (1001 pts) PTG T
m F MIDE TRC SCL FNCTON RN FRCTONE A [ (o
II__
2 [ NT1[F[ 2400000CHz[ 40966dBm[ [ [ 1]
3 II.I__ Freq Offset
A N [17F]  2310000GHz| 51347 dBm| 0Hz
731; 115GHz

<

@
=]

uss STATUS

BLE_1M-Ant1-2402-PASS

#hvg TypesRNS : Frequency

3 s Trig:Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dE
3 Mkré 2.524 56 GHz
Ref Offset 9.83 dB
Ref 20.00 dBm -48.235 dBm
CenterFreq
2510000000 GHz
StartFreq
2470000000 GHz
¥ P—
(v L'Mv-w.r;.-.u.‘m.m e
StopFreq
2550000000 GHz|
J—
Stop 2.55000 GHz CFStep
#Res BW 100 kHz #VBIN 300 kHz Sweep 7.667 ms (1001 pts) 8000000 MHz
Hl R MODE TRC SCL FUNCTION FUNCTION WIDTH FUNCTIONVALE & M Man
II J—
3 II.I- Freq Offset
2
0Hz|

<

&

uss STATUS

BLE_1M-Ant1-2480-PASS
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Agilent Spectrum Analyzer - Swept SA
e - . "
Center Freq 2.352500000 GHz #Avg Type: RMS c Frequency

PNO: Fast ~»- 17ig:FreeRun HAvg[Hold: 100100
IFGain:Low #Atten: 30 dB

: MKr5 2.399 960 GH2
Ref Offset9.62 dB
Ref 20,00 3Bm -35.879 dBm

CenterFreq
2.352500000 GHz

StartFreq
2:300000000 GHz
4 A I —
R PR C e PP Ty R P s i e g e
T i Al ArARL 2Ty Ty Yo sprm
2.405000000 GHz
I—
Stop 240500 GHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 10.07 ms (1001 pts) 10500000 MHz|
WER MODE TRC SCL| " ¥ FUNCTION FUNCTION WIDTH FUNCTIONVALE & m Man
1 T 2402060GHz| 0603 dBm I
2 ENERNA 2400000 GHz| 35879 dBm
Bl N[ f] 2390000 GHz | 51.005 dBm FreqOffset
4 INNEAEE 52770 dBm 0Hz
I N 1]F] 2399960GHz| 35879 dBm

1=y
=
5}
=
5
=~
sl

10

1 i
¢ — W
usc STATUS

BLE_2M-Ant1-2402-PASS

g TpeRNS Frequency

:Fast == 1rig:FreeRun HAvg[Hold: 100100
IFGain:Low #Atten: 30 dB
Ref Offset 943 B Mkrd 2.546 24 GHz
Ref 20.00 dBm -48.334 dBm
CenterFreq
2510000000 GHz|
StartFreq
2470000000 GHz|
A |
e r‘-}am’!‘Mh-i»w-m‘ﬂ P e g AU S e e e
$StopFreq
2550000000 GHz|
I
Stop 2.55000 GHz CFStep
#VBW 300 kHz Sweep 7.667 ms (1001 pts) 8.000000 MHz
MR MODE TRC SCL i FUNCTION FUNCTION WIDTH FUNCTIONVALUE & M Man
| osmoocHy 2speem | | — W |
oggm | |
Sigrdem | [ | FreqOfiset
[ o5i504GHz  desaedem| [ [ | oo
I I N B B
S S R B
S S R B
I B N B B
S Y R B
10 S Y R B
it I B R B I
>

usc STATUS

BLE_2M-Ant1-2480-PASS
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Appendix F: Conducted Spurious Emission

Test Result
e il J— Frequency Freq. Range Ref. Level Result Limit Vel
[MHZ] [MHZ] [dBm] [dBm] [dBm]
BLE_1M Ant1 2402 0~Reference -0.64 -0.64 - PASS
BLE_1M Ant1 2402 30~1000 -0.64 -62.47 <-20.64 PASS
BLE_1M Ant1 2402 1000~26500 -0.64 -36.53 <-20.64 PASS
BLE_1M Ant1 2440 0~Reference -2.52 -2.52 - PASS
BLE_1M Ant1 2440 30~1000 -2.52 -61.83 <-22.52 PASS
BLE_1M Ant1 2440 1000~26500 -2.52 -37.24 <-22.52 PASS
BLE_1M Ant1 2480 0~Reference -3.02 -3.02 - PASS
BLE_1M Ant1 2480 30~1000 -3.02 -62.3 <-23.02 PASS
BLE_1M Ant1 2480 1000~26500 -3.02 -36.26 <-23.02 PASS
BLE_2M Ant1 2402 0~Reference -0.90 -0.90 - PASS
BLE_2M Ant1 2402 30~1000 -0.90 -62.3 <-20.9 PASS
BLE_2M Ant1 2402 1000~26500 -0.90 -37.37 <-20.9 PASS
BLE_2M Ant1 2440 0~Reference -2.25 -2.25 - PASS
BLE_2M Ant1 2440 30~1000 -2.25 -61.27 <-22.25 PASS
BLE_2M Ant1 2440 1000~26500 -2.25 -37.43 <-22.25 PASS
BLE_2M Ant1 2480 0~Reference -3.30 -3.30 - PASS
BLE_2M Ant1 2480 30~1000 -3.30 -62.25 <-23.3 PASS
BLE_2M Ant1 2480 1000~26500 -3.30 -37.33 <-23.3 PASS

Note: offset(dB) in Reference test plots = cable loss(dB) + attenuator factor(dB); For spurious emissions plots
from 30MHz to 26.5GHz, the cable loss and attenuator factors have been set in the 'Input Correction' of
the Spectrum Analyzer during the test.
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Agilent Spectrum Analyzer - Swept SA
0 RL 3 00 C 110:55° 10.4M Deec 05, 20

Center Freq 2402000000 GHz ] #hvg Type: RIS ¢ Rz
PHO: Wide -+ 11ig: Free Run AvglHold: 1007100

IFGain:Lows HAtten: 30 dB

Mkr1 2.401 985 GHz
Ref Offset 952 dB a
Ref 20,62 dam -0.638 dBm

CenterFreq
2.402000000 GHz|

StartFreq
2400500000 GHz|

StopFreq
2403500000 GHz
|

CF Step
300.000 kHz|
Auto Man

—
A

Pt Freq Offset
OHz|

Span 3.000 MHz
#VBW 300 kHz Sweep 1.000 ms {1001 pts)

STATUS

BLE_1M-Ant1-2402-0~Reference-PASS

Agflent Spectrum Analyzer - Swept SA

Center Freq 515.000000 MHz ) e Tpec RIS
PNO: Fast - 1tig:FreeRun AvgHold: 1010

IFGain:Lows HAtten: 20 dB °P
Auto Tune
Ref 0.38 dBm -

CenterFreq
515.000000 MHz

i—

StartFreq
30.000000 MHz

StopFreq
1.000000000 GHz|

Frequency

CF Step
S7.000000 MHz,

Stop 1.0000 GHz
Res BW 100 kHz #VBI 300 kHz Sweep 94.00 ms (30001 pts)

STATUS

BLE_1M-Ant1-2402-30~1000-PASS
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Agilent Spectrum Analyzer - Swept SA

i Lt S— 0 |10:55:48AM Dect Frequen
Center Freq 13.750000000 GHz ) #Avg Type: RMS : ey

PHO: Fast ~»- 17ig:Free Run AvglHold: 1010 '
IFGain:Low #Atten: 20 dB

Mkr2 26.083 50 GHz
Ref 10.00 dBm -36.534 dBm
1

CenterFreq
13750000000 GHz,

StartFreq
1.000000000 GHz|

$StopFreq
26.500000000 GHz|
I
$Stop 26.50 GHz CF Step

#Res BW 100 kHz #VBW 300 kHz [ PR RIS | 2550000000 GHz
Auto Man

MER MODE TRC 501 ¥

¥
1 INIEEE 65 GHz 1,649 dBm
N1

FUNCTION  FUNCTION WIDTH FUNCTIONVALE &

FreqOffset
OHz)

<

usc STATUS

BLE_1M-Ant1-2402-1000~26500-PASS

Agilent Spectrum Analyzer - Swept S

Frequency

RL NETS :
Center Freq 2.440000000 GHz ) #hvg Type: RMS
PNO: Viide ~»- 17ig: Free Run Avg[Hold: 1007100

IFGain:Low #Atten: 30 dB

. Mkr1 2.439 988 GRz
Ref 20.2 am 2524 dBm

CenterFreq
2440000000 GHz|

StartFreq
2438500000 GHz|

$StopFreq
2441500000 GHz

CFStep
300.000 kHz|

FreqOffset
OHz

Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms {1001 pts)

STATUS

BLE_1M-Ant1-2440-0~Reference-PASS
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Agilent Spectrum Analyzer - Swept SA

Hhug Type: RMS =H Frequency
PHO: Fast ~»- 17ig:FreeRun AvglHold: 1010
IFGain:Low #Atten: 20 dB

RL 3 AC
Center Freq 515.000000 M

Mkr1 806.68 MHz
Ref 0.13 dBm -61.826 dBm

CenterFreq
515.000000 MHz

StartFreq
30.000000 MHz

$StopFreq
1.000000000 GHz

CF Step
57.000000 MHz

FreqOffset
OHz)

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts)

STATUS

BLE_1M-Ant1-2440-30~1000-PASS

10:57:55 A Dec 5,

il RL 3 S0 AT
Center Freq 13.750000000 Frequency

#Avg Type: RMS
AvglHold: 1010

PHO: Fast ~»- 17ig:Free Run
IFGain:Low #Atten: 20 dB
Mkr2 26.051 20 GHz
Ref 10.00 dBm -37.239 dBm
CenterFreq
13750000000 GHz
. StartFreq
1.000000000 GHz,
I
$StopFreq
26.500000000 GHz|
I
$Stop 26.50 GHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 2438 s (30001 pts)RPLN ST
KR MODE TRC SCL X i FUNCTION FUNCTIDN WIDTH FUNCTIDN'VALE & Auty L
90 GHz 4343 dBm
[f]  2605120GHz[  37239dBm)
Freq Offset.
OHz)

%

usc STATUS

BLE_1M-Ant1-2440-1000~26500-PASS
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10,5527 B Ce:

3 ey~ Trig:Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 8.3 dB
Ref 29.83 dBm

#VBW 300 kHz

#hvg Type: RMS = Frequency
HAvg[Hold: 100100

Mkr1 2.480 009 GHz
-3.016 dBm|

CenterFreq
2480000000 GHz

—

StartFreq
2478500000 GHz|

$StopFreq
2481500000 GHz

CF Step
300,000 kHz
Auto Man

FreqOffset
OHz)

Span 3.000 MHz;
Sweep 1.000 ms {1001 pts)

STATUS

BLE_1M-Ant1-2480-0~Reference-PASS

Fast = 1rig:FreeRun
IFGain:Low #Atten: 20 dB

Ref 0.17 dBm

#VBW 300 kHz

Frequency

#Avg Type: RMS
AvglHold: 1010

Mkr1 840.40 MHz
£2.304 dBm

CenterFreq
515.000000 MHz|

StartFreq
30000000 MHz

$StopFreq
1.000000000 GHz

Stop 1.0000 GHz
Sweep 94.00 ms (30001 pts)

STATUS

BLE_1M-Ant1-2480-30~1000-PASS
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11,02:06.8MDec

Cenrer Freq 13. 750000000 GHz

PHO: Fast ~»- 17ig:Free Run
IFGain:Low #Atten: 20 dB

Ref 10.00 dBm

#Res BW 100 kHz #VBW 300 kHz

Hhug Type: RMS : Frequency
AvglHold: 1010

Mkr2 26.029 95 GHz
-36.257 dBm

CenterFreq
13750000000 GHz,

StartFreq
1.000000000 GHz|

$StopFreq
26500000000 GHz
I—

$Stop 26.50 GHz CF Step
[ PR RIS | 2550000000 GHz

MER MODE TRC 501

1 INIEEE 7985 GHz JUSSdBm
N1 2602995 GHz| 36957 dBm

FUNCTION  FUNCTION WIDTH FUNCTIONVALE &

Auto Man

FreqOffset
OHz)

STATUS \

BLE_1M-Ant1-2480-1000~26500-PASS

Cenrer Freq 2 402000000 GHz

PNO: Viide ~»- 17ig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 8.62 dB
Ref 20.62 dBm

#Res BW 100 kHz #VBW 300 kHz

g TpeRNS T Frequency
HAvg[Hold: 100100

Mkr1 2.401 982 GHz
-0.904 dBm)

CenterFreq
2402000000 GHz|

i—

StartFreq
2.400500000 GHz|

$StopFreq
2.403500000 GHz

CFStep
300.000 kHz|

N o Man
I

FreqOffset
OHz

Span 3.000 MHz
Sweep 1.000 ms (1001 pts)

STATUS

BLE_2M-Ant1-2402-0~Reference-PASS
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Agilent Spectrum Analyzer - Swept SA

Hhug Type: RMS =H Frequency
PHO: Fast ~»- 17ig:FreeRun AvglHold: 1010
IFGain:Low #Atten: 20 dB

RL 3 AC
Center Freq 515.000000 M

Mkr1 815.34 MKz
Ref 0.33 dBm -62.301 dBm|

CenterFreq
515.000000 MHz

StartFreq
30.000000 MHz

$StopFreq
1.000000000 GHz

CF Step
57.000000 MHz

FreqOffset
OHz)

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts)

STATUS

BLE_2M-Ant1-2402-30~1000-PASS

110220 4 Dec 5,

il RL 3 S0 AT
Center Freq 13.750000000 Frequency

#Avg Type: RMS
AvglHold: 1010

PHO: Fast ~»- 17ig:Free Run
IFGain:Low #Atten: 20 dB
Mkr2 26.015 50 GHz
Ref 10.00 dBm -37.365 dBm
CenterFreq
13.750000000 GHz
StartFreq
1.000000000 GHz
I—
$StopFreq
26500000000 GHz
I—
$Stop 26.50 GHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 2438 s (30001 pts)fRFLEI e
MER MODE| TRC SCL ® ¥ FUNCTION FUNCTION WIDTH FUNCTIONVALIE & Auty fx
f
[F|  2601650GHz|  37.365dBm|
FreqOffset
0Hz

%

usc STATUS

BLE_2M-Ant1-2402-1000~26500-PASS
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T Type RS = Frequency
ey~ Trig:Free Run HAvg[Hold: 100100

IFGain:Low #Atten: 30 dB
Mkr1 2.440 009 GHz
-2.252 dBm

CenterFreq
2.440000000 GHz

—

StartFreq
2438500000 GHz|

$StopFreq
2441500000 GHz

CF Step
300,000 kHz
Auto Man

FreqOffset
OHz)

Span 3.000 MHz;
#VBW 300 kHz Sweep 1.000 ms {1001 pts)

STATUS

BLE_2M-Ant1-2440-0~Reference-PASS

110402 8 Dec 5,

Frequency

#Avg Type: RMS
Fast = 1rig:FreeRun AvglHold: 1010
IFGain:Low #Atten: 20 dB

Mkr1 910.47 MHz
Ref 0.18 dBm £61.273 dBm

CenterFreq
515.000000 MHz|

StartFreq
30000000 MHz

$StopFreq
1.000000000 GHz

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts)

STATUS

BLE_2M-Ant1-2440-30~1000-PASS




Agilent Spectrum Analyzer - Swept SA
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RL FEETER
Center Freq 13.750000000 GHz )
PHO: Fast ~»- 17ig:Free Run
IFGain:Low #Atten: 20 dB

Ref 10.00 dBm
1

#Res BW 100 kHz #VBW 300 kHz

Hhug Type: RMS = Frequency
AvglHold: 1010

Mkr2 25.982 35 GHz
-37.429 dBm

CenterFreq
13750000000 GHz,

: |

StartFreq
1.000000000 GHz|

$StopFreq
26500000000 GHz!
I—
$Stop 26.50 GHz CF Step

[ PR RIS | 2550000000 GHz

WER MODE TRC SCL| E ¥

1 INIEEE 90 GHz 5320 dBm
A N 1F] 35GHz 7

3

FUNCTION  FUNCTION WIDTH FUNCTIONVALE &

Auto Man

FreqOffset
OHz)

<

STATUS

BLE_2M-Ant1-2440-1000~26500-PASS

1107:124MDec 5,

PNO: Viide ~»- 17ig: Free Run
IFGain:Low #Atten: 30 dB

#Res BW 100 kHz #VBW 300 kHz

Frequency

Mkr1 2.480 024 GHz
-3.299 dBm)

CenterFreq
2480000000 GHz|

StartFreq
2478500000 GHz|

$StopFreq
2481500000 GHz

CFStep
300.000 kHz|

FreqOffset
OHz

Span 3.000 MHz
Sweep 1.000 ms (1001 pts)

STATUS

BLE_2M-Ant1-2480-0~Reference-PASS
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Agilent Spectrum Analyzer - Swept SA

Hhug Type: RMS =H Frequency
PHO: Fast ~»- 17ig:FreeRun AvglHold: 1010
IFGain:Low #Atten: 20 dB

RL 3 AC
Center Freq 515.000000 M

Ref 0.17 dBm

CenterFreq
515.000000 MHz

StartFreq
30.000000 MHz

$StopFreq
1.000000000 GHz

CF Step
57.000000 MHz

FreqOffset
OHz)

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts)

STATUS

BLE_2M-Ant1-2480-30~1000-PASS

110750 4MDec s,

il RL 3 S0 AT
Center Freq 13.750000000 Frequency

#Rvg Type: RMS
PHO: Fast ~»- 17ig:Free Run AvglHold: 1010
IFGain:Low #Atten: 20 dB

Mkr2 26.112 40 GHz
Ref 10.00 dBm -37.332 dBm

CenterFreq
13.750000000 GHz

StartFreq
1.000000000 GHz|

$StopFreq
26500000000 GHz |
I
$Stop 26.50 GHz CFStep

#Res BW 100 kHz #VBW 300 kHz Sweep 2438 s (30001 pts)REEE TR
Auto Man

MER MODE| TRC SCL ¥ FUNCTION FUNCTION WIDTH FUNCTIDN'VALE &

[ 26.112 40 GHz -37.332 dBm

FreqOffset
OHz

%

usc STATUS

BLE_2M-Ant1-2480-1000~26500-PASS
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Appendix G: Duty Cycle
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Test Result
: . Duty Cycle
Frequency ON Time Period Duty Cycle
Test Mode Antenna Factor
[MHZ] [ms] [ms] [%]

[dB]
BLE_1M Ant1 2402 0.40 0.63 63.49 1.97
BLE_1M Ant1 2440 0.40 0.63 63.49 1.97
BLE_1M Ant1 2480 0.40 0.62 64.52 1.90
BLE_2M Ant1 2402 0.21 0.62 33.87 4.70
BLE_2M Ant1 2440 0.21 0.62 33.87 4.70
BLE_2M Ant1 2480 0.21 0.62 33.87 4.70

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Test Graphs

Agilent Spectrum Analyzer - Swept SA

#hvg TypesRNS : Frequency

Center Freq 2.402000000 GHz ,
PHO: Fast —+— 1rig:Free Run
IFGain:Lows HAtten: 30 dB

2 AMkr3 630.0 ps
Ref Offset9.62 4B
Ref 20.62 cBm 29.47 dB

CenterFreq
2.402000000 GHz|

StartFreq
2402000000 GHz|

Mkl \-m‘.m"in"vm.ihﬂvﬂﬂi( —

StopFreq
2.402000000 GHz|
J—
iCenter 2.402000000 GHz Span 0 Hz CF Step

#VBW 8.0 MHz Sweep 1.000 ms (1001 pts) 8.000000 MHz

FUNCTION FUNCTION WIDTH FUNCTION'VALUE — L

Freq Offset.
OHz|

<

uss STATUS

NTNV-BLE_1M-Ant1-2402

Frequency

Fast - 1nig:FreeRun
IFGain:Low #Atten: 30 dE
Ref Offset9.82 B
Ref 20.82 dBm
CenterFreq
2.440000000 GHz|
StartFreq
2.440000000 GHz|
|
Stop Freq
2.440000000 GHz|
I—
Center 2.440000000 GHz Span 0 Hz CFStep
Res BW 8 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts) 8000000 MHz
WER MODE TRC SCL X FUNCTION FUNCTION WIDTH FUNCTIONVALE & M Wan
1 BT I T T N N I —
ot Tem)  so0owslta)  As0g] T [ ]
Aat[1Telm  eowsita) 22038 [ [ ] Freq Offset
d I A A R D OHz
5 A A
] A A
1 N A A R R
8 A A
9 - " " 1 ]
10 A A
1 [ [ [ B
! 3
MSG. STATUS

NTNV-BLE_1M-Ant1-2440
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Agilent Spectrum Analyzer - Swept SA

w YT 0 |10SE16AM
Center Freq 2.480000000 GHz ) #hvg Type: RMS = B
PNO: Fast ~»- 17ig:FreeRun TYFE
IFGain:Low #Atten: 30 dB T

; ANIK3 620.0
Ref Offset9.83 dB
Ref 20.63 dBm 2370

CenterFreq

2.480000000 GHz|

f I I StartFreq

i 2.480000000 GHz|

o e :

$StopFreq

2.480000000 GHz|
J—

ICenter 2.480000000 GHz p CF Step
Res BW 8 MHz #VBIW 8.0 MHz I 8.000000 MHz
WER MODE TRC SCL| " ¥ FUNCTION FUNCTION WIDTH FUNCTIONVALE &
(A 6200ps 2370

<

usc STATUS

NTNV-BLE_1M-Ant1-2480

Agilent Spectrum Analyzer - Swept S

11:00284M X
T Frequency
b

#hvg TpE RS

RL [3 S08 AC
Center Freq 2.402000000 GHz

PNO: Fast ~»- 17ig:FreeRun 1FE
IFGain:Low #Atten: 30 dB
Ref Offset9.62 dB
Ref 29.62 dBm
CenterFreq|
2.402000000 GHz|
StartFreq
2.402000000 GHz|
[
$StopFreq
2402000000 GHz|
R
Center 2.402000000 GHz p CFStep
Res BW 8§ MHz #VBW 8.0 MHz . 8.000000 MHz
MR MODE TRC SCL ® A FUNCTION FUNCTION WIDTH FUNCTIONVALUE & m Wan
I Ty T Y R E—
A 2100us sreg [ [ ]
@ 6200 1s E 7 R R FreqOffset
I BN R
N S ER R o
S B R
S B R
N S ER R
S B R
10 S S BN R
1l I R S S B
3

usc STATUS

NTNV-BLE_2M-Ant1-2402
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Agilent Spectrum Analyzer - Swept SA

Hhug Type: RMS - Frequency

RL FEENETER
Center Freq 2.440000000 GHz )
PNO: Fast ~»- 17ig:FreeRun
IFGain:Low #Atten: 30 dB

2 AMkr3 620.0 ps
Ref Offset9.82 dB
Ref 20.62 dBm -17.10 dB

CenterFreq
2.440000000 GHz

|

f StartFreq
| | I I 2.440000000 GHz|

BRSSO R R, UPYSTeTHYY RV POTN R ) |

$StopFreq
2440000000 GHz|
|
Center 2.440000000 GHz P CF Step

Res BW 8 MHz #VBW 8.0 MHz A 8.000000 MHz,
Auto Man

MER MODE TRC 501 E E FUNCTION  FUNCTION WIDTH FUNCTIONVELLE &

FreqOffset
OHz)

<

usc STATUS

NTNV-BLE_2M-Ant1-2440

Agilent Spectrum Analyzer - Swept S

- B Ro0000! 0 |1105SoaM| =
Center Freq 2.430000000 GHz . #Avg Type: RMS TRACE! Frequency
PNO: Fast ~»- 17ig:FreeRun TR

IFGain:Low #Atten: 30 dB IE

AMkr3 620.0

Ref Offset9.83 dB
Ref 29.83 dBm

CenterFreq

2.480000000 GHz|

I R StartFreq

j T 1 T 2.480000000 GHz|

W i et i e

$StopFreq

2.480000000 GHz|

R

Center 2.430000000 GHz p CF Step

Res BW 8§ MHz #VBW 8.0 MHz A 8.000000 MHz

MR MODE TRC SCL ® A FUNCTION FUNCTION WIDTH FUNCTIONVALUE & m L

L sams  Sacem [ | — W
@ owowwm  spe [ |

W enowsim J2de [ [ | Freq Offset
S B R
S B R
N S ER R
S B R
10 S S BN R
1l I R S S B

usc STATUS

NTNV-BLE_2M-Ant1-2480
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