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Appendix Test Data for BLE (Conducted Measurement)

Product Name: Smart Projector
Trade Mark: /
Test Model: A300
FCC ID: 2BK4U-A300

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 0.696 2401.628 2402.324 0.5 PASS
BLE_1M Ant1 2440 0.704 2439.624 2440.328 0.5 PASS
BLE_1M Ant1 2480 0.640 2479.660 2480.300 0.5 PASS
BLE_2M Ant1 2402 1.372 2401.300 2402.672 0.5 PASS
BLE_2M Ant1 2440 1.224 2439.352 2440.576 0.5 PASS
BLE_2M Ant1 2480 1.172 2479.408 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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Appendix B: Occupied Channel Bandwidth
Test Result
Frequency OCB FL FH Limit
Test Mode Antenna Verdict
[MHZz] [MHZ] [MHZ] [MHZ] [MHZ]
BLE_1M Ant1 2402 1.0257 2401.4710 2402.4967 -
BLE_1M Ant1 2440 1.0282 2439.4682 2440.4964 -—
BLE_1M Ant1 2480 1.0226 2479.4718 2480.4944 -—
BLE_2M Ant1 2402 2.0719 2400.9647 2403.0366 -—
BLE_2M Ant1 2440 2.0731 2438.9599 2441.0330 -—
BLE_2M Ant1 2480 2.0789 2478.9595 2481.0384 -—

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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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 5.55 <30 PASS
BLE_1M Ant1 2440 5.33 <30 PASS
BLE_1M Ant1 2480 4.25 <30 PASS
BLE_2M Ant1 2402 5.54 <30 PASS
BLE_2M Ant1 2440 5.33 <30 PASS
BLE_2M Ant1 2480 4.20 <30 PASS

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Agilent Spectrum Analyzer - Swept SA
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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 -10.63 <8.00 PASS
BLE_1M Ant1 2440 -10.86 <8.00 PASS
BLE_1M Ant1 2480 -11.90 <8.00 PASS
BLE_2M Ant1 2402 -13.95 <8.00 PASS
BLE_2M Ant1 2440 -14.20 <8.00 PASS
BLE_2M Ant1 2480 -15.27 <8.00 PASS

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Agilent Spectrum Analyzer - Swept SA
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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 5.09 -46.72 <-14.92 PASS
BLE_1M Ant1 High 2480 3.91 -50 <-16.09 PASS
BLE_2M Ant1 Low 2402 2.90 -28.87 <171 PASS
BLE_2M Ant1 High 2480 2.12 -49.2 <-17.88 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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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 5.09 5.09 - PASS
BLE_1M Ant1 2402 30~1000 5.09 -62.9 <-14.91 PASS
BLE_1M Ant1 2402 1000~26500 5.09 -36.28 <-14.91 PASS
BLE_1M Ant1 2440 0~Reference 3.84 3.84 - PASS
BLE_1M Ant1 2440 30~1000 3.84 -63.1 <-16.16 PASS
BLE_1M Ant1 2440 1000~26500 3.84 -37.41 <-16.16 PASS
BLE_1M Ant1 2480 0~Reference 3.09 3.09 - PASS
BLE_1M Ant1 2480 30~1000 3.09 -62.51 <-16.91 PASS
BLE_1M Ant1 2480 1000~26500 3.09 -37.58 <-16.91 PASS
BLE_2M Ant1 2402 0~Reference 2.92 2.92 - PASS
BLE_2M Ant1 2402 30~1000 2.92 -62.81 <-17.08 PASS
BLE_2M Ant1 2402 1000~26500 2.92 -37.55 <-17.08 PASS
BLE_2M Ant1 2440 0~Reference 3.77 3.77 - PASS
BLE_2M Ant1 2440 30~1000 3.77 -63.62 <-16.23 PASS
BLE_2M Ant1 2440 1000~26500 3.77 -37.7 <-16.23 PASS
BLE_2M Ant1 2480 0~Reference 2.48 248 - PASS
BLE_2M Ant1 2480 30~1000 2.48 -63.95 <-17.52 PASS
BLE_2M Ant1 2480 1000~26500 2.48 -37.64 <-17.52 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 =4TH
Center Freq 2.402000000 GHz #8g Type: RNS FEg

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

Mkr1 2.402 222 GHz
5.090 dBm

CenterFreq
2.402000000 GHz|

StartFreq
2400500000 GHz|

StopFreq
2403500000 GHz
|

CF Step
300.000 kHz|
Auto Man

¥ I—
Freq Offset.
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

Frequency

IFGain:Lows #Atten: 20 dB P
Mkr 803.67 MHz| ARy
Ref 1.48 dBm -62.901 dBm
CenterFreq
515.000000 MHz|

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 |3 e AC 0 }55:
Center Freq 13.750000000 GHz #Aug Type: RMS : ey

PHO: Fast ~»- 17ig:Free Run Avg[Hold: 100
IFGain:Low RArten: 20 dB
Mkr2 26.048 65 GHz
__Ref 10,00 dBm -36.279 dBm
el
CenterFreq
Peg= | 13750000000 GHz
StartFreq|
1.000000000 GHz|
I
$StopFreq
26.500000000 GHz|
I
$Stop 26.50 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz [ PR RIS | 2550000000 GHz
MR MODE TRC SCL ® A FUNCTION FUNCTIONWIDTH FUNCTIONVALE & m Man
(I N [1[F]  240250GHz[  4724¢Bm| J—
N1
Freq Offset
OHz)

<

usc STATUS

BLE_1M-Ant1-2402-1000~26500-PASS

Agilent Spectrum Analyzer - Swept S

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

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

IFGainiow  BAtten:30 dB

Ref Offset dB
Ref 28.72 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: 20 dB

RL 3 AC
Center Freq 515.000000 M

Mkr1 851.27 MKz
Ref 1.28 dBm -63.098 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

CFStep
97.000000 MHz

II§
g

FreqOffset
OHz)

STATUS

BLE_1M-Ant1-2440-30~1000-PASS

i =L RF L AT
Center Freq 13.750000000

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

Ref 10.00 dBm

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

| N[ 1] GHz
KK 26.11665GHz| 37412 dBm

FUNCTION FUNCTION WIDTH FUNCTIONVALIE &

1
2|
3
4

o
<}
=1
e
o3
E]

%

Frequency

CenterFreq
13.750000000 GHz

StartFreq
1.000000000 GHz|

$StopFreq
26500000000 GHz

usc STATUS

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

& Mkr1 2.480 237 GHz
Ref 28.73 dBm 3.086 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 #Atten: 20 dB

Mkr1 792.42 MHz
Ref 1.27 dBm -62.506 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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Cenrer Freq 13.750000000 GHz ) #hvg Type:RUS
PHO: Fast ~»- 17ig:Free Run AvglHold: 1010
IFGain:Low #Atten: 20 dB

Mkr2 25.610 90 GHz
Ref 10.00 dBm -37.576 dBm

CenterFreq
o | 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

FreqOffset
OHz)

usc STATUS \

WER MODE TRC SCL| " b FUNCTION FUNCTION WIDTH FUNCTIONVALE &
1 INIEEE 247985 GHz 27 dBm
N1 2561090 GHz| 37576 dBm

BLE_1M-Ant1-2480-1000~26500-PASS

Cenrer Freq 2402000000 GHz ) #hvg Type:RHS : Y
PNO: Viide ~»- 17ig: Free Run Avg[Hold: 1007100

IFGain:Low #Atten: 30 dB
. Mkr1 2.402 018 GHz
Ret 2332 dm 2915 dBm

CenterFreq
2402000000 GHz|

i—

StartFreq
2.400500000 GHz|

$StopFreq
2.403500000 GHz

CFStep
300.000 kHz|

Auto Man
I—

FreqOffset
OHz

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

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

RL 3 AC
Center Freq 515.000000 M

Mkr1 965.34 MHz

Ref 1.48 dBm

62.810 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

II§
g

FreqOffset
OHz)

STATUS

BLE_2M-Ant1-2402-30~1000-PASS

N AErNS
Center Freq 13.750000000 ) #Avg Type: RMS
PHO: Fast ~»- 17ig:Free Run AvglHold: 1010
IFGain:Low #Atten: 20 dB

Mkr2 26.106 45 GHz

Ref 10.00 dBm

-37.548 dBm

$Stop 26.50 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2438 (30001 pts

MER MODE| TRC SCL ® ¥ FUNCTION FUNCTION WIDTH
1 INIEEE 85 GHz 1237 dBm
KRN 2610645 GHz | 37548 dBm

FUNCTIONVALIE &

%

:

Frequency

CenterFreq
13.750000000 GHz

StartFreq
1.000000000 GHz|

$StopFreq
26500000000 GHz
I—

CFStep
2550000000 GHz|
Auto Wan

FreqOffset
OHz

usc STATUS

BLE_2M-Ant1-2402-1000~26500-PASS
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Hhug Type: RMS e Frequency
3 ey~ Trig:Free Run HAvg[Hold: 100100
IFGain:Low #Atten: 30 dB

& Mkr1 2.440 462 GHz
Ref 28.72 dBm 3.767 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

Frequency

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

Mkr1 854.79 MHz
Ref 1.28 dBm 63.618 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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Cenrer Freq 13. 750000000 GHz . HAvg Type:RMS el Frequency
PHO: Fast ~»~ Trig:Free Run Avg|Hold: 1010
IFGain:Low RArten: 20 dB

Mkr2 26.164 25 GHz
_Ref 10.00 dBm -37.696 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

FreqOffset
OHz)

usc STATUS \

MER MODE TRC 501 E E FUNCTION  FUNCTION WIDTH FUNCTIONVELLE &

N[ f] 90 GHz
N [1f] 2
3

& 5
e o
5]

&
E]

BLE_2M-Ant1-2440-1000~26500-PASS

Frequency

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

Mkr1 2.480 453 GHz
2.484 dBm

CenterFreq
2480000000 GHz|

i—

StartFreq
2478500000 GHz|

$StopFreq
2481500000 GHz

CF Step
300.000 kHz
Man

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: 20 dB

RL 3 AC
Center Freq 515.000000 M

Mkr1 813.95 MHz

Ref 1.27 dBm

-63.953 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

II§
g

FreqOffset
OHz)

STATUS

BLE_2M-Ant1-2480-30~1000

-PASS

N AErNS
Center Freq 13.750000000 ) #Avg Type: RMS
PHO: Fast ~»- 17ig:Free Run AvglHold: 1010
IFGain:Low #Atten: 20 dB

Mkr2 25.

Ref 10.00 dBm

$Stop 26.50 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2438 (30001 pts

MER MODE| TRC SCL FUNCTION FUNCTIDN WIDTH

!

7985 GHz 347 dBm
25.103 45 GHz. 37,640 dBm

FUNCTIONVALIE &

%

Frequency

CenterFreq
13.750000000 GHz

StartFreq
1.000000000 GHz|

$StopFreq
26500000000 GHz

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 2.13 2.50 85.20 0.70
BLE_1M Ant1 2440 212 2.50 84.80 0.72
BLE_1M Ant1 2480 212 2.50 84.80 0.72
BLE_2M Ant1 2402 1.07 1.88 56.91 245
BLE_2M Ant1 2440 1.07 1.88 56.91 245
BLE_2M Ant1 2480 1.07 1.88 56.91 245

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

Appendix Test Data of the Report No.: TZ0032260704FRF02

Page 31 of 33

Agilent Spectrum Analyzer - Swept SA

Hhvg Type RNS : Frequency

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

2 r3 2.500 ms}
Ref Offset 852 ¢B -
Ref 28.52 dBm 11.62 dB

CenterFreq
2.402000000 GHz|

StartFreq
2402000000 GHz|

StopFreq
2.402000000 GHz

I
Center 2.402000000 GHz P CFStep
#VBW 8.0 MHz 8000000 NHz

FUNCTION FUNCTION WIDTH FUNCTION'VALUE — L

¥
-36.73 dBm

Freq Offset.
OHz|

<

uss STATUS

NTNV-BLE_1M-Ant1-2402

0 RL | AC
Center Freq 2.440000000 GHz )

Fast - 1nig:FreeRun

IFGain:Lows HAtten: 30 dB

Frequency

872dB
Ref 28.72 dBm

CenterFreq
2,440000000 GHz

StartFreq
2440000000 GHz|

StopFreq
2.440000000 GHz|
[

Span 0 Hz CF Step
Sweep 5.000 ms (1001 pts) 8.000000 MHz
Auto Man

MER MODE TRC 501 E FUNCTION  FUNCTION WIDTH FUNCTIONVALLE A

Freq Offset.
0Hz|

10
1

¢

<

uss STATUS

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

RL [NERES ;
Center Freq 2.480000000 GHz ) #Avg Type: RMS
PNO: Fast ~»- 17ig:FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset873 dB
Ref 28.73 dBm

Center 2.430000000 GHz Span 0 H;

Res BW 8 MHz #VBW 8.0 MHz Sweep 5.000 ms (1001 pts)

2

MR MODE TRC SC1| ’ ¥ FUNCTION  FUNCTIONWIDTH FUNCTION VALLE
410 dB

|

Page 32 of 33

Frequency

CenterFreq
2480000000 GHz

StartFreq
2.480000000 GHz|

$StopFreq
2.480000000 GHz

CFStep
8.000000 MHz|
uto Man

FreqOffset
OHz)

usc STATUS

NTNV-BLE_1M-Ant1-2480

Agilent Spectrum Analyzer - Swept S

RL [AEETS T
Center Freq 2.402000000 GHz #Avg Type: RMS

PNO: Fast ~»- 17ig:FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset8.52 dB
Ref 28.52 dBm

[ Uy

Center 2.402000000 GHz
Res BW 8 MHz #VBW 8.0 MHz

MER MODE| TRC SCL ® ¥ FUNCTION FUNCTION WIDTH FUNCTIDN VALUE

4100us 5.36 dBm
A 1070 ms 4138 dB
(&) B A 2

=
=
i
=
=4
S
o
]

%

CenterFreq
2402000000 GHz|

[

StartFreq
2402000000 GHz|

$StopFreq
2.402000000 GHz
I—

CFStep
8.000000 MHz
Auto Wan

FreqOffset
OHz

usc STATUS

NTNV-BLE_2M-Ant1-2402
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Agilent Spectrum Analyzer - Swept SA
X/ 0L L 205 12PM Mg

e - — 0 E:
Center Freq 2.440000000 GHz ) #Avg Type: RMS TRAE
PNO: Fast ~»- 17ig:FreeRun TFE|
IFGain:Low #Atten: 30 dB CET|

Ref Offset872 dB
Ref 28.72 dBm

A1
iAo iyl

Center 2.440000000 GHz
Res BW 8 MHz #VBW 8.0 MHz

MER MODE TRC 501 B v FUNCTION  FUNCTION WIDTH FUNCTIONVELLE &

1020 ms 508 dBm
(A 1.070 ms| (A 4032 dB
A) 18

<

e
|
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Frequency

CenterFreq
2.440000000 GHz

|

StartFreq
2.440000000 GHz|

$StopFreq
2,440000000 GHz
I—

CFStep
8.000000 MHz|
uto Man

FreqOffset
OHz)

usc STATUS

NTNV-BLE_2M-Ant1-2440

8 R I e ;
Span 0.00000000 Hz #Avg Type: RMS

PHO: Fast ~»- 17ig:FreeRun
IFGain:Low #Atten: 30 dB

OFseta T3 r3 1.880 ms|
Rer 2573 dBm 39.88 dB

[ PO o oo

Center 2.480000000 GHz
Res BW 8 MHz #VBW 8.0 MHz

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

e
@

usc STATUS

NTNV-BLE_2M-Ant1-2480
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