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Appendix Test Data for BLE (Conducted Measurement)

Product Name: Waterproof Bluetooth
Trade Mark: /
Test Model: BTR-13
FCC ID: 2BTKR-BTR-13

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 egtency DTS BW ot o Himit Verdict
[MHz] [MHz] [MHz] [MHz] [MHz]

BLE_1M Ant1 2402 0.740 2401.624 2402.364 0.5 PASS
BLE_1M Ant1 2440 0.672 2439.668 2440.340 0.5 PASS
BLE_1M Ant1 2480 0.688 2479.656 2480.344 0.5 PASS
BLE_2M Ant1 2402 1.132 2401.424 2402.556 0.5 PASS
BLE_2M Ant1 2440 1.408 2439.292 2440.700 0.5 PASS
BLE_2M Ant1 2480 1.168 2479.412 2480.580 0.5 PASS

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Test Graphs
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Agilent Spectrum Analyzer - Swept SA
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Hhug Type: RMS T Frequency
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Appendix B: Occupied Channel Bandwidth
Test Result
Frequency OCB FL FH Limit
Test Mode Antenna Verdict
[MHZ] [MHZz] [MHZz] [MHZz] [MHZz]
BLE_1M Ant1 2402 1.0516 2401.4834 2402.5350 -
BLE_1M Ant1 2440 1.0391 2439.4848 2440.5239 -
BLE_1M Ant1 2480 1.0464 2479.4873 2480.5337 -
BLE_2M Ant1 2402 2.0763 2400.9782 2403.0545 -
BLE_2M Ant1 2440 2.0769 2438.9802 2441.0571 -
BLE_2M Ant1 2480 2.0725 2478.9835 2481.0560 -

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Center Freg: 2.402000000 GHz Radio Std: Frequency
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Agilent Spectrum Anslyzer - Occupied BW
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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 -0.49 <30 PASS
BLE_1M Ant1 2440 -2.41 <30 PASS
BLE_1M Ant1 2480 -3.13 <30 PASS
BLE_2M Ant1 2402 -0.41 <30 PASS
BLE_2M Ant1 2440 -2.44 <30 PASS
BLE_2M Ant1 2480 -3.19 <30 PASS

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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Hhug Type: RMS el Frequency
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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 -15.84 <8.00 PASS
BLE_1M Ant1 2440 -17.94 <8.00 PASS
BLE_1M Ant1 2480 -18.62 <8.00 PASS
BLE_2M Ant1 2402 -18.36 <8.00 PASS
BLE_2M Ant1 2440 -20.51 <8.00 PASS
BLE_2M Ant1 2480 -21.22 <8.00 PASS

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




/

Test Graphs

Appendix Test Data of the Report No.: TZ0028251115FRF02

Page 14 of 33

Hhvg Type: RNS : Frequency
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Ref Offset 822 dB
Ref 20,00 dBm -17.942 dBm
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Cenrer Freq 2 480000000 GHz ) #Avg Type: RMS
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STATUS

BLE_1M-Ant1-2480-PASS

Cenrer Freq 2 402000000 GHz ) #Avg Type: RMS
PNO: Viide ~»- 17ig: Free Run HAvg[Hold: 100100
IFGain:Low #Atten: 30 dB
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CenterFreq
2402000000 GHz|

StartFreq
2401151000 GHz|

’1

$StopFreq

1||JJ \

|f;\|f||” “HM Wi J{ m IIM{ \M WM u‘]j,lqlﬁf L 240284500 Gz
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STATUS
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Center Freq 2.440000000 GHz ) figTpERUS T Frequency
PNO: Viide ~»- 17ig:Free Run HAvg[Hold: 100100

IFGain:Low #Arten: 30 B

et 395 Mkr1 2.440 015 88 GHz

Ref 20.00 dBm 20.505 dBm

CenterFreq
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—

StartFreq
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I—
$StopFreq

wﬁ|| |l '||”Jﬁ'hliu I|ﬂ§ BL{ ‘[ ‘ yu ﬁ‘ 241056000 GHz

{ CF Step
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Auto Man

FreqOffset
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Center 2.440000 GHz Span 2.112 MHz,
Res BIW 3.0 kHz #VBIN 10 kHz Sweep 224.0 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

. Wkr1 2.480 016 148 1 GRz
Ret 20.00 dBm 21.223 dBm

CenterFreq
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StartFreq
2479124000 GHz|
N\

$StopFreq
2480876000 GHz

J—
iy CF Step

Span 1.752 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 186.0 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 [MHZz] [dBm] [dBm] [dBm]
BLE_1M Ant1 Low 2402 -0.83 -49.58 <-20.83 PASS
BLE_1M Ant1 High 2480 -3.79 -48.31 <-23.79 PASS
BLE_2M Ant1 Low 2402 -3.62 -33.21 <-23.62 PASS
BLE_2M Ant1 High 2480 -3.57 -49.28 <-23.57 PASS

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

Frequency
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PP N T T R e
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Agilent Spectrum Analyzer - Swept SA
0 Rl 8 A 0
Center Freq 2.352500000 GHz dAvg Type: RMS : Ty

PNO: Fast ~»- 17ig:FreeRun HAvg[Hold: 100100
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Ref Offset923 4B Mkr4 2.533 84 GHz
Ref 20.00 dBm 49,280 dBm
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I 2470000000 GHz
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(Tt e AR A AR
$StopFreq
2550000000 GHz
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Stop 255000 GHz, CFStep
#VBW 300 kHz Sweep 7.667 ms (1001 pts) £.000000 MHz
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T T T I N S
48350GHz|  £2209dRm| | [ ]
50000GHz|  $0307dBm| | [ ] FreqOffset
| 253384GHz| 49280dBm[ | [ ] 0Hz
-  —
- ]
- ]
I R A R R
- ]
10 - ]
1" I R A R B
=

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 -0.40 -0.40 - PASS
BLE_1M Ant1 2402 30~1000 -0.40 -62.18 <-20.4 PASS
BLE_1M Ant1 2402 1000~26500 -0.40 -36.76 <204 PASS
BLE_1M Ant1 2440 0~Reference -3.25 -3.25 - PASS
BLE_1M Ant1 2440 30~1000 -3.25 -72.35 <-23.25 PASS
BLE_1M Ant1 2440 1000~26500 -3.25 -47.37 <-23.25 PASS
BLE_1M Ant1 2480 0~Reference -3.74 -3.74 - PASS
BLE_1M Ant1 2480 30~1000 -3.74 -72.13 <-23.74 PASS
BLE_1M Ant1 2480 1000~26500 -3.74 -48.04 <-23.74 PASS
BLE_2M Ant1 2402 0~Reference -0.35 -0.35 - PASS
BLE_2M Ant1 2402 30~1000 -0.35 -62.12 <-20.35 PASS
BLE_2M Ant1 2402 1000~26500 -0.35 -37.44 <-20.35 PASS
BLE_2M Ant1 2440 0~Reference -3.65 -3.65 - PASS
BLE_2M Ant1 2440 30~1000 -3.65 -72.35 <-23.65 PASS
BLE_2M Ant1 2440 1000~26500 -3.65 -47.82 <-23.65 PASS
BLE_2M Ant1 2480 0~Reference -6.41 -6.41 - PASS
BLE_2M Ant1 2480 30~1000 -6.41 -72.66 <-26.41 PASS
BLE_2M Ant1 2480 1000~26500 -6.41 -47.84 <-26.41 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 RF 00 AC ALIGNAUTO It
Center Freq 2.402000000 GHz #8g Type: RNS : FEg

PHO: Wide -+ 11ig: Free Run AvglHold: 1007100
IFGain:Lows HAtten: 30 dB

Mkr1 2.402 012 GHz
Ref Offset 862 dB
Ref 20,62 dBm 0,401 dBm

CenterFreq
2.402000000 GHz|

StartFreq
2400500000 GHz|

StopFreq
2403500000 GHz
|

CF Step
300.000 kHz|
Auto Man

—
§|  Freqofset
0Hz|

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

10:23:22 M De

Frequency

IFGain:Lows #Atten: 20 dB P
Mkr 725.07 MHz| IR
Ref 0.38 dBm -62.177 dBm
CenterFreq
515.000000 MHz|

B

StartFreq
30.000000 MHz
I

StopFreq
1.000000000 GHz|

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

RL FEENETER ;
Center Freq 13.750000000 GHz . #Aug Type: RMS 5 Frequency
PHO: Fast ~»- 17ig:Free Run AvglHold: 1010 '
IFGain:Low #Atten: 20 dB

Mkr2 25.551 40 GHz
Ref 10.00 dBm -36.756 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

WER MODE TRC SCL| E ¥
1 INIEEE 2.40250 GHz -1.412 dBm
N1 2555140 GHz | 36756 dBm

FUNCTION  FUNCTION WIDTH FUNCTIONVALE &

FreqOffset
OHz)

<

usc STATUS

BLE_1M-Ant1-2402-1000~26500-PASS

Agilent Spectrum Analyzer - Swept S
Y/ C 09:4522.M

Frequency

RL [EErS 0
Center Freq 2.440000000 GHz ) #hvg Type: RMS

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

IFGainiow  BAtten:30 dB

o Mkr1 2.440 024 GRz
Ret 20.22 dm 3.247 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
PHO: Fast ~»- 17ig:FreeRun AvglHold: 1010
IFGain:Low #Atten: 10 dB

09:525.54Ce;

RL 3 AC
Center Freq 515.000000 M

Mkr1 0 MHz
Ref 0.00 dBm -72.349 dB

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

CenterFreq
515.000000 MHz

StartFreq
30.000000 MHz

$StopFreq
1.000000000 GHz

CF Step
57.000000 MHz

FreqOffset
OHz)

STATUS

BLE_1M-Ant1-2440-30~1000-PASS

09:45:00 4 Dex 5,

N AErNS
Center Freq 13.750000000 ) #Avg Type: RMS
PHO: Fast ~»- 17ig:FreeRun AvglHold: 1010
IFGain:Low #Agten: 10 dB

Mkr2 26.047 80 GHz
__Ref 0.00dBm ~47.366 dBm

$Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2438 s (30001 pts|

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

[ 80GHz|  47366dBm

%

‘_ [

Frequency

CenterFreq
13.750000000 GHz

StartFreq
1.000000000 GHz|

$StopFreq
26500000000 GHz
I—

CFStep
2550000000 GHz|
Auto Man

FreqOffset

usc STATUS

BLE_1M-Ant1-2440-1000~26500-PASS
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Hhug Type: RMS =H Frequency
3 ey~ Trig:Free Run HAvg[Hold: 100100
IFGain:Low #Atten: 30 dB

Ref Offset8.23 dB
Ref 29.23 dBm

CenterFreq
2480000000 GHz

—

StartFreq
2478500000 GHz|

$StopFreq
2481500000 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_1M-Ant1-2480-0~Reference-PASS

Frequency

#Avg Type: RMS
:Fast ~»- 1rig:FreeRun AvglHold: 1010
IFGain:Low #Agten: 10 dB

Mkr1 922.11 MHz
Ref 0.00 dBm -72.125 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_1M-Ant1-2480-30~1000-PASS
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. L e LE ALIGNAUTO |03 48104 AMDex
Cenrer Freq 13. 750000000 GHz ) #Avg Type: RMS

PHO: Fast ~»~ Trig:Free Run Avg|Hold: 1010
IFGain:Low #Atten: 10 dB

Frequency

Mkr2 26.157 45 GHZ
_ Ref 0.00dBm -48.041 dBm

CenterFreq
| 13.750000000 GHz

StartFreq
1.000000000 GHz

$StopFreq
26500000000 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 B FUNCTION  FUNCTION WIDTH FUNCTIONVALE &

FreqOffset
OHz)

STATUS \

BLE_1M-Ant1-2480-1000~26500-PASS

10:2409 8 Dec 05,

Frequency

#Avg Type: RMS
je -~ 1rig:FreeRun HAvg[Hold: 100100
IFGain: lnw #Atten: 30 dB

Mkr1 2.402 006 GHz
-0.349 dBm)

CenterFreq
2402000000 GHz|

i—

StartFreq
2.400500000 GHz|

$StopFreq
2.403500000 GHz

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

STATUS

BLE_2M-Ant1-2402-0~Reference-PASS
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Agilent Spectrum Analyzer - Swept SA
. £ ALIGNAUTD _ [10:24:14AM Do
#Avg Type: RMS = Frequency
PHO: Fast ~»- 17ig:FreeRun AvglHold: 1010
IFGain:Low #Atten: 20 dB

RL 3 AC
Center Freq 515.000000 M

Ref 0.38 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

10:24:47 S Dec 5,

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 25.049 05 GHz
Ref 10.00 dBm -37.442 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 &

85 GHz -1208 dBm
25,049 05 GHz. -37.442 dBm

FreqOffset
OHz

%

usc STATUS

BLE_2M-Ant1-2402-1000~26500-PASS




Ref Offset8.22 dB
Ref 29.22 dBm

Appendix Test Data of the Report No.: TZ0028251115FRF02

Page 27 of 33

egTpeRis e Frequency
: ey~ Trig:Free Run HAvg[Hold: 100100

IFGain:Low #Atten: 30 dB
Mkr1 2.439 982 GHz
-3.650 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

Ref 0.00 dBm

BLE_2M-Ant1-2440-0~Reference-PASS

09:53:41 4MDec 5,

Frequency

#Avg Type: RMS
:Fast ~»- 1rig:FreeRun AvglHold: 1010
IFGain:Low #Agten: 10 dB

Mkr1 957.06 MHz
-72.354 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
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Agilent Spectrum Analyzer - Swept SA

RL FEENETER T
Center Freq 13.750000000 GHz . #Aug Type: RMS &2 Frequency
PHO: Fast ~»- 17ig:FreeRun AvglHold: 1010
IFGain:Low #Atten: 10 dB

kr2 25.931 35 GHZ]
_Ref 0.00 dBm -47.822 dBm

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 B E FUNCTION  FUNCTION WIDTH FUNCTIONVELLE &

1 INIEEE 243990 GHz 7429 B
N[ F] 2593135GHz | 47877 dBm
3

FreqOffset
OHz)

<

usc STATUS

BLE_2M-Ant1-2440-1000~26500-PASS

N |5 AC
Center Freq 2.480000000 GHz .
PNO: Viide ~»- 17ig: Free Run
IFGain:Low #Atten: 30 dB

#Avg Type: RMS
HAvg[Hold: 100100

Ref Offset 8.23 dB
Ref dBm

CenterFreq
2480000000 GHz|

StartFreq
2478500000 GHz|

$StopFreq
2481500000 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_2M-Ant1-2480-0~Reference-PASS
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Agilent Spectrum Analyzer - Swept SA

Hhug Type: RMS
PHO: Fast ~»- 17ig:FreeRun AvglHold: 1010
IFGain:Low #Atten: 10 dB

RL 3 AC
Center Freq 515.000000 M

Ref 0.00 dBm

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

CenterFreq
515.000000 MHz

StartFreq
30.000000 MHz

$StopFreq
1.000000000 GHz

CF Step
57.000000 MHz

FreqOffset
OHz)

STATUS

BLE_2M-Ant1-2480-30~1000-PASS

09:55:24 4 Dex 5,

N AErNS
Center Freq 13.750000000 ) #Avg Type: RMS
PHO: Fast ~»- 17ig:FreeRun AvglHold: 1010
IFGain:Low #Agten: 10 dB

Mkr2 26.135 35 GHz
Ref 0.00 dBm -47.838 dBm

$Stop 26.50 GHz

#Res BW 100 kHz #VBIN 300 kHz Sweep 2438 s (30001 pts

MER MODE| TRC SCL i FUNCTION FUNCTION WIDTH FUNCTIONVALIE &
GHz

2613535 GHz 838 dBm

|

%

Frequency

CenterFreq
13.750000000 GHz

StartFreq
1.000000000 GHz|

$StopFreq
26500000000 GHz
I—

CFStep
2550000000 GHz|
Auto Wan

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 0.62 64.52 1.90
BLE_1M Ant1 2480 0.40 0.62 64.52 1.90
BLE_2M Ant1 2402 0.22 0.63 34.92 4.57
BLE_2M Ant1 2440 0.21 0.63 33.33 4.77
BLE_2M Ant1 2480 0.22 0.63 34.92 4.57

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

Agilent Spectrum Analyzer - Swept SA

0 02:4227 2
#hvg Type: RNS TRACE] Frequency
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PHO: Fast —+— 1rig:Free Run
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b el
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<
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Agilent Spectrum Analyzer - Swept SA
0L L 0945 194M |

i =L [3 e AC 0 5
Center Freq 2.480000000 GHz #Avg Type: RMS m&g Frequency
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<

usc STATUS
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Agilent Spectrum Analyzer - Swept S
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Ref Offset9.02 dB
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e
(=1 52]
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Agilent Spectrum Analyzer - Swept SA

RL [3 W AT 0
Center Freq 2.440000000 GHz #Avg Type: RMS

PNO: Fast ~»- 17ig:FreeRun
IFGain:Low #Atten: 30 dB
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Ref 20.22 dBm 12.56 d

I I [
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StartFreq
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$StopFreq
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CFStep
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Agilent Spectrum Analyzer - Swept SA
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CFStep
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usc STATUS
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