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Appendix Test Data for BLE (Conducted Measurement)

Product Name: Boomcore Tag

BoOooOmMmcore

Trade Mark:
Test Model: IF401

FCC ID: 2BR5T-IF401

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 0.692 2401.688 2402.380 0.5 PASS
BLE_1M Ant1 2440 0.704 2439.668 2440.372 0.5 PASS
BLE_1M Ant1 2480 0.700 2479.652 2480.352 0.5 PASS
BLE_2M Ant1 2402 1.140 2401.452 2402.592 0.5 PASS
BLE_2M Ant1 2440 1.032 2439.460 2440.492 0.5 PASS
BLE_2M Ant1 2480 1.136 2479.452 2480.588 0.5 PASS

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




Test Graphs
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Agilent Spectrum Analyzer - Swept SA

Hhvg Type: RNS

Center Freq 2.402000000 GHz
AvglHold: 1007100

PNO: Wide -+ 11ig: Free Run
IFGain:Lows HAtten: 40 dB

Ref Offset8.4 dB
Ref 30.00 dBm

Center 2.402000 GHz Span 4.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
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Frequency

CenterFreq
2.402000000 GHz|

StartFreq
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StopFreq
2.404000000 GHz
J—

CF Step
400.000 kHz|
Auto Man

Freq Offset.
OHz|

uss STATUS

BLE_1M-Ant1-2402-PASS

Avg|Hold: 100/100

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

Ref Offset 956 4B AMKr3 704 kH

2zl

Ref 30.00 dBm 0.164 dEf

‘Center 2.440000 GHz Span 4.000 MHz
#Res BW 100 kHz #VBIN 300 kHz Sweep 1.000 ms (1001 pts)

MER MODE TRC 501 B3

Y
L] 668 GHz 5.440 di

FUNCTION  FUNCTION WIDTH FUNCTION VALUE

3
e

<

Frequency

CenterFreq
2,440000000 GHz

StartFreq
2438000000 GHz|

StopFreq
2442000000 GHz|
[

CF Step
400,000 kHz
Auto Man

Freq Offset.
0Hz|

uss STATUS

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

RL [3 09 AL 0
Center Freq 2.480000000 GHz ) #Avg Type: RMS

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

IFGain:Low #atten: 40 dB

Ref Offset 856 dB
Ref 30.00 dBm

Sp
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

)

700 kHz 0790 d

MER MODE TRC 501 E E FUNCTION  FUNCTION WIDTH FUNCTIONVELLE &
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Frequency

CenterFreq
2480000000 GHz

StartFreq
2.478000000 GHz|

$StopFreq
2,482000000 GHz
I—

CFStep
400.000 kHz|
uto Man

FreqOffset
OHz)

usc STATUS

BLE_1M-Ant1-2480-PASS

Agilent Spectrum Analyzer - Swept SA
Center Freq 2.402000000 GHz #Avg Type: RMS

PNO: Viide ~»- 17ig: Free Run Avg[Hold: 1007100
IFGainlow  BAtten:40 dB

Ref Offset.4 dB
Ref 30.00 dBm

Span 4.000 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

Frequency

CenterFreq
2402000000 GHz|

StartFreq
2.400000000 GHz|

I—
$StopFreq
2.404000000 GHz

CFStep
400.000 kHz|

MER MODE TRC SCL 3 [ FUNCTION  FUNCTIONWIDTH | FUNCTIDN VALLE
2401 462 GHz 5400 dBm

Lr] 2.401 996 GHz 0591 dBm

{A) 1140 MHz 0.124 4B

%

Auto Man

FreqOffset
OHz

usc STATUS

BLE_2M-Ant1-2402-PASS
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F A 0 03:05:44P M‘m]ﬁ 5
#Avg Type: RMS Frequency

Cenrer Freq 4-40[!00000 GHz

PNO: Viide ~»- 17ig:Free Run Avg|Hold: 1001100
IFGain:Low RArten: 40 dB
- AMKr3 1.032 MHz|
Ref Offset 856 4B =
Ref 30.00 dBm <0.137 dB
CenterFreq
2.440000000 GHz|
StartFreq
2.433000000 GHz|
d I
$StopFreq
2.442000000 GHz|
I—
Span 4.000 MHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 400000 kHz
MR MODE TRC SCL ® A FUNCTION FUNCTIONWIDTH FUNCTIONVALE & m Man
J—
Hz 7 dB Freq Offset
0Hz

usc STATUS \

BLE_2M-Ant1-2440-PASS

Cenrer Freq 2. 430000000 GHz #Avg Type:RNS Frequency
PNO: Viide ~»- 17ig: Free Run HAvg[Hold: 100100
IFGain:Low #Atten: 40 dB
v Auto Tune
Ref Offset8.56 dB . -
Ref 30.00 dBm .
CenterFreq
2.480000000 GHz|
StartFreq
2478000000 GHz|
S [
$StopFreq
2.482000000 GHz|
R
Span 4.000 MHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 400,000 kHz|
MR MODE TRC SCL FUNCTION FUNCTION WIDTH FUNCTIONVALUE & m Wan
© N O 7 T~ B N— |
mn——
3ll T X R R Freq Offset
I e e My I o
O s O — —
N A RN R
N A RN R
I R R B R
S N A R R
10 N R R R
1l I O B BN R
S >
MG 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] [MHZz] [MHZz] [MHZz] [MHZz]
BLE_1M Ant1 2402 1.0453 2401.4946 2402.5399 -
BLE_1M Ant1 2440 1.0402 2439.5012 2440.5414 -
BLE_1M Ant1 2480 1.0512 2479.4925 2480.5437 -
BLE_2M Ant1 2402 2.0391 2401.0145 2403.0536 -
BLE_2M Ant1 2440 2.0252 2439.0120 2441.0372 -
BLE_2M Ant1 2480 2.0348 2479.0141 2481.0489 -

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




Test Graphs
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Center Freq 2.402000000 GHz
#IFGain:Low

Ref Offset8.4 dB
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0254409 S 15, 2005

— Trig:Free Run

"~ Radio Ste: None Frequency

Center Freq: 240000006Hz
AvglHold: 1007100

HAtten: 40 dB Radio Device: BTS

Mkr1 2.401988 GHz
-2.1019 dBm

#VBW 130 kHz

Total Power 6.89 dBm

1.0453 MHz

Transmit Freq Error
x dB Bandwidth

17.241 kHz
1.269 MHz

OBW Power
xdB

99.00 %
-26.00 dB

STATUS

BLE_1M-Ant1-2402

" —w——T

JS RF =0 A

Center Freq 2.440000000 GHz
#IFGain:Low

Ref Offset 8.56 dB
Ref 30.00 dBm

Center 2.44 GHz
#Res BW 43 kHz

Occupied Bandwidth

#Sep 15, 2005

s Trig:Free Run

AL 0 2
Center Freq: 2440000000 GHz Radio 5td: Nene Frequency
Avg|Hold: 100/100

HAtten: 40 dB Radio Device: BTS

Mkr1 2.440004 GHz
-0.97401 dBm

#VEBW 130 kHz

Total Power

1.0402 MHz

Transmit Freq Error
x dB Bandwidth

21.296 kHz
1.265 MHz

OBW Power
xdB

99.00 %
-26.00dB

STATUS

BLE_1M-Ant1-2440
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Agilent Spectrum Anslyzer - Occupied BW

RL i AL LE AL 0 |030003PMSen15, 2005
Center Freq 2480000000 GHz Center Freq: 2 480000000 GHz Radio Std: None Frequency
ey~ Trig:Free Run HAvg[Hold: 100100
#IFGain: aw #Arten: 40 dB Radio Device: BTS

st Mkr1 2.480008 GHz
Ret 3000 dBm 0.94285 dBm

Center 2.48 GHz
#Res BW 43 kHz #VBW 130 kHz

Occupied Bandwidth Total Power 8.19dBm
1.0512 MHz

Transmit Freq Error 18.048 kHz OBW Power 99.00 %

x dB Bandwidth 1.286 MHz x dB -26.00 dB

usc STATUS

BLE_1M-Ant1-2480

i ek

RL [3 S0Q  AC AUTO
Center Freq 2.402000000 GHz Center Freg: 2402000000 GHz FELI
ey~ Trig:Free Run HAvg[Hold: 100100
HFGainlow  BAtten:40 dB Radio Device: BTS
Mkr1 2.402016 GHz
Ref Offset8.4 dB
Ref 30.00 dBm -3.3795 dBm

Center 2402 GHz
#Res BW 43 kHz #/BW 130 kHz

Occupied Bandwidth Total Power

2.0391 MHz
Transmit Freq Error 34.033 kHz OBW Power 99.00 %
x dB Bandwidth 2.476 MHz xdB -26.00 dB

usc STATUS

BLE_2M-Ant1-2402
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Agilent Spectrum Anslyzer - Occupied BW

RL i AL LE AL 0 |O30E40PMSen 15, 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

et Mkr1 2.439992 GHz
Rewocdem  -A7703dem

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

Occupied Bandwidth Total Power 7.74 dBm
2.0252 MHz

Transmit Freq Error 24.624 kHz OBW Power 99.00 %

x dB Bandwidth 2.451 MHz x dB -26.00 dB

usc STATUS

BLE_2M-Ant1-2440

i ek

RL [ S08 AC ALTO
Center Freq 2.480000000 GHz Center Freq: 2450000000 GHz Ly
ey~ Trig:Free Run HAvg[Hold: 100100
#IFGain:Low HAgten: 40 dB Radio Device: BTS
Ref Ot 356 5 Wkr1 2479992 GHz

Ref3000Bm  -.1824dBm

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

Occupied Bandwidth Total Power

2.0348 MHz
Transmit Freq Error 31.464 kHz OBW Power 99.00 %
x dB Bandwidth 2.395 MHz xdB -26.00 dB

usc STATUS

BLE_2M-Ant1-2480




Appendix C: Maximum peak conducted output power

Test Result Peak
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Conducted Peak
Test Frequency Conducted Limit .
Antenna Power Verdict
Mode [MHz] [dBm]
[dBm]

BLE_1M Ant1 2402 0.27 <30 PASS
BLE_1M Ant1 2440 1.29 <30 PASS
BLE_1M Ant1 2480 1.52 <30 PASS
BLE_2M Ant1 2402 0.20 <30 PASS
BLE_2M Ant1 2440 1.26 <30 PASS
BLE_2M Ant1 2480 1.47 <30 PASS

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




Test Graphs Peak
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Center Freq 2.402000000 GHz
BT

#VBW 6.0 MHz

Hhvg Type: RNS : Frequency
AvglHold: 1007100

Mkr1 2.401 800 50 GHz
0.268 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
Sweep 1.067 ms (8001 pts)

STATUS

BLE_1M-Ant1-2402-PASS

Agflent Spectrum Analyzer - Swept SA

Center Freq 2.440000000 GHz
B

Ref Offset 8.56 dB
Ref 30.00 dBm

Res BW 2.0 MHz #VBW 6.0 MHz

Hhvg Type RNS ezl Frequency
Avg|Hold: 100/100

Mkr1 2.439 978 25 GHz
1.287 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
Sweep 1.067 ms (8001 pts)

STATUS

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

RL FEENETER T 2
Center Freq 2.480000000 GHz ) #Aug Type: RMS =h Frequency
PHO: Fast ~»- 17ig:FreeRun HAvg[Hold: 100100
IFGain:Low #Atten: 40 dB

Ref Offset 8.56 dB
Ref 30.00 dBm

CenterFreq
2480000000 GHz

—

StartFreq
2477000000 GHz|

$StopFreq
2.483000000 GHz
J—

CF Step
600,000 kHz
Auto Man

FreqOffset
OHz)

Center 2.480000 GHz Span 6.000 MHz;
Res BW 2.0 MHz #VEW 6.0 MHz Sweep 1.067 ms (8001 pts)

STATUS

BLE_1M-Ant1-2480-PASS

Frequency

=

CenterFreq
2402000000 GHz|

i—

StartFreq
2.389000000 GHz|

$StopFreq
2.405000000 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-Ant1-2402-PASS
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3 ey~ Trig:Free Run
IFGain:Low #Atten: 40 dB

856 dB
Ref 30.00 dBm

Center 2.440000 GHz
Res BW 2.0 MHz #VBIN 6.0 MHz

Hhug Type: RMS = Frequency
HAvg[Hold: 100100

CenterFreq
2.440000000 GHz

—

StartFreq
2437000000 GHz|

$StopFreq
2443000000 GHz
J—

CF Step
600,000 kHz
Auto Man

FreqOffset
OHz)

Span 6.000 MHz;
Sweep 1.067 ms (8001 pts)

STATUS

BLE_2M-Ant1-2440-PASS

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

#Res BW 2.0 MHz #VBW 6.0 MHz

Frequency

#Avg Type: RMS
HAvg[Hold: 100100

Mkr1 2.480 354 75 GHz| UL
1.472 dBm

CenterFreq
2480000000 GHz|

i—

StartFreq
2477000000 GHz|

$StopFreq
2483000000 GHz

Span 6.000 MHz
Sweep 1.067 ms (8001 pts)

STATUS

BLE_2M-Ant1-2480-PASS




Appendix D: Maximum peak power spectral density
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Test Result
Test Mode Antenna Frequency Result Limit Verdict
[MHz] [dBm/3kHz] [dBm/3kHz]
BLE_1M Ant1 2402 -15.00 <8.00 PASS
BLE_1M Ant1 2440 -13.92 <8.00 PASS
BLE_1M Ant1 2480 -13.69 <8.00 PASS
BLE_2M Ant1 2402 -17.33 <8.00 PASS
BLE_2M Ant1 2440 -16.42 <8.00 PASS
BLE_2M Ant1 2480 -16.06 <8.00 PASS

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




Test Graphs
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Agilent Spectrum Analyzer - Swept SA

Hhvg Type: RNS

Center Freq 2.402000000 GHz
AvglHold: 1007100

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

MKr! 2.402 053 65 GHz
Ref 20.00 dém 15003 dBm

CenterFreq
2.402000000 GHz|

I

StartFreq
2401481000 GHz|

i A1 I
ot i P StopF
w.w,u‘“ T i e

CF Step
103.800 kHz|
Auto Man

Freq Offset.
OHz|

Span 1.038 MHz
#VBW 10 kHz Sweep 110.0 ms (30000 pts)

STATUS

BLE_1M-Ant1-2402-PASS

Agflent Spectrum Analyzer - Swept SA

Center Freq 2.440000000 GHz ) —
PNC: Vide —»— 11ig:Free Run
IFGain:Lows RAtten: 30 dB

; MKr! 2.439 977 84 GHz
Ref Offset 856 dB
Ref 20,00 dBm -13.918 dBm

CenterFreq
2,440000000 GHz

I

StartFreq
2439472000 GHz|

HM Fat 1 StopFreq
W Y W' Wi TH | 2052800 Gz
W '

o Al
I&I'r"‘\[‘ k

CF Step
105.600 kHz
Auto Man

Freq Offset.
0Hz|

Span 1.056 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 112.0 ms (30000 pts)

STATUS

BLE_1M-Ant1-2440-PASS
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Cenrer Freq 2 480000000 GHz ) #Avg Type: RMS
PNO: Viide ~»- 17ig:Free Run HAvg[Hold: 100100
IFGain:Low #Atten: 30 dB

- Mkrf 2.480 054 41 GHz
T 355

CenterFreq
2480000000 GHz

—
StartFreq|

.T 2479475000 GHz|
Moo —
Y 'ﬁfm**#ﬂﬁ'f‘. ' StopFreg
' ! 2480525000 GHz|
R

CF Step
105000 kHz
Auto Man

FreqOffset
OHz)

Span 1.050 MHz;
Res BIW 3.0 kHz #VBIN 10 kHz Sweep 112.0 ms (30000 pts)

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

_ Wkr! 2.401 937 55 Ghz
Ret 20.00 dém 17.329 dBm

CenterFreq
2402000000 GHz|

i—

StartFreq
2401145000 GHz|

¢ I

LTI LTN

Span 1.710 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 182.0 ms (30000 pts)

STATUS

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

- Mkr 2.439 938 21 GHz
Ref 20,00 dBm 16.423 dBm

CenterFreq
2.440000000 GHz

—

StartFreq
2439226000 GHz|

‘1 i ﬂ,l e AT T T StopFreq
n.l ||I“\||| ‘\ X | f i y,l KISTERD | 2 00mra000 4z
| | i HM LTy

CF Step
154,800 kHz
Auto Man

FreqOffset
OHz)

Span 1.548 MHz,
Res BIW 3.0 kHz #VBIN 10 kHz Sweep 164.0 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

_ WKr 2.479 938 45 Gz
Ref 20.00 dBm 16,07 dBm

CenterFreq
2480000000 GHz|

StartFreq
2479148000 GHz|

'1

LAl 'M"'W‘I'Wi' 'M'”Ir | ”’llrl uam?;::l::q
f'\fl{‘»m\i'“fil""l'f}k" '”'wd'“ljﬂHl“ ) WY ,‘P M :

‘l |; .| ,ww

f

Span 1.704 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 180.0 ms (30000 pts)

STATUS

BLE_2M-Ant1-2480-PASS




Appendix Test Data of the Report No.: TZ0299250901FRF02
Page 17 of 33

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 -0.48 -40.1 <-20.48 PASS
BLE_1M Ant1 High 2480 0.99 -41.58 <-19.01 PASS
BLE_2M Ant1 Low 2402 -0.54 -33.91 <-20.54 PASS
BLE_2M Ant1 High 2480 -0.26 -42.68 <-20.26 PASS

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




Test Graphs
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Cener Freq 2. 352500000 GHz #hug Type:RUS

PHO: Fast —+— 1rig:Free Run AvglHold: 100/100
IFGain:Low #Atten: 30 dE
Wkr 2.399 855 GHz
Ref Offset8.4 dB
Ref 20.00 dBm -40.101 dBm
CenterFreq
2.352500000 GHz|
StartFreq|
2.300000000 GHz|
4 | —
| PSR AT . N TR SR P StopFreq
2.405000000 GHz|
I
Stop 240500 GHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 10.07 ms (1001 pts) BTG TEE
HDR MODE| TRC 501 FUNCTION FUNCTION WIDTH FUNCTION'VALUE — L
II__ I—
2 II-III__
Freq Offset.
OHz|

uss STATUS

g TpeRNS T Frequency
Avg|Hold: 100/100

3 s Trig:Free Run
IFGain:Lows HAtten: 30 dB

oreetess Mk 2.434 00 GHZ
Ref 20.00 dBm -41.583 dBm

CenterFreq
2510000000 GHz

StartFreq
2470000000 GHz|

StopFreq
2550000000 GHz|

Stop 255000 GHz CFStep

Sweep 7.667 ms (1001 pts) 8.000000 MHz

um WODE TRC. 50 FUNCTION  FUNCTONWIDTH|  FUNCIONVALEE A
92 dBm

433 50 GHz dBm

50000 GHz -512 dBm

48400 GHz 41,583 dBm

<

uss STATUS

BLE_1M-Ant1-2480-PASS
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Agilent Spectrum Analyzer - Swept SA

RL 3 I - g
Center Freq 2.352500000 GHz ) #Avg Type: RMS
PNO: Fast ~»- 17ig:FreeRun Avg[Hold: 1007100

IFGain:Low #Atten: 30 dB

MKr5 2.399 960 GH2Z
Ref Offset8.4 dB
Ref 20,00 dBm -33.913 dBm

CenterFreq
2.352500000 GHz

StartFreq
A7 | 2300000000 GHz
4 | I
SRR A EIE PRSI R ST R ¥ StopFreq
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 240200GHz|  0542dBm I
2 ENERNA 2400000 GHz| 33913 dBm
Bl N[ f] 2390000 GHz | 51.302 dBm FreqOffset
4 INNEAEE 54167 dBm 0Hz
I N 1]F] 2399960GHz|  33913dBm

i
<]
=
I~

< Y
husc STATUS

BLE_2M-Ant1-2402-PASS

g TpeERNS Frequency

:Fast == 1rig:FreeRun HAvg[Hold: 100100
IFGain:Low HAtten: 30 dB
Nkrd 2 78 =
Ref Offset 56 4B Mkr4 ‘-433; 6 GHz
Ref 20.00 dBm -42.675 dBm
CenterFreq
2510000000 GHz
- StartFreq
2470000000 GHz
I—
$StopFreq
2550000000 GHz
I—
Stop 2.55000 GHz CFStep
Sweep 7.667 ms (1001 pts) 8.000000 MHz
MER MODE| TRC SCL ¥ FUNCTION FUNCTION WIDTH FUNCTIONVALIE & — Wan
[
4 46331 dBm
50000 GHz| 51405 dBm FreqOffset
OHz

%

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 -0.75 -0.75 - PASS
BLE_1M Ant1 2402 30~1000 -0.75 -63.49 <-20.75 PASS
BLE_1M Ant1 2402 1000~26500 -0.75 -36.57 <-20.75 PASS
BLE_1M Ant1 2440 0~Reference 0.45 0.45 - PASS
BLE_1M Ant1 2440 30~1000 0.45 -62.55 <-19.55 PASS
BLE_1M Ant1 2440 1000~26500 0.45 -39.28 <-19.55 PASS
BLE_1M Ant1 2480 0~Reference 0.29 0.29 - PASS
BLE_1M Ant1 2480 30~1000 0.29 -62.94 <-19.71 PASS
BLE_1M Ant1 2480 1000~26500 0.29 -40.34 <-19.71 PASS
BLE_2M Ant1 2402 0~Reference -0.57 -0.57 - PASS
BLE_2M Ant1 2402 30~1000 -0.57 -63.73 <-20.57 PASS
BLE_2M Ant1 2402 1000~26500 -0.57 -39.6 <-20.57 PASS
BLE_2M Ant1 2440 0~Reference 0.29 0.29 - PASS
BLE_2M Ant1 2440 30~1000 0.29 -61.86 <-19.71 PASS
BLE_2M Ant1 2440 1000~26500 0.29 -36.98 <-19.71 PASS
BLE_2M Ant1 2480 0~Reference 0.52 0.52 - PASS
BLE_2M Ant1 2480 30~1000 0.52 -63.66 <-19.48 PASS
BLE_2M Ant1 2480 1000~26500 0.52 -40.79 <-19.48 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.




Test Graphs

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.402000000 GHz

PHO: Wide ——
IFGain:Low
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Trig: Free Run
HAtten: 30 dB

#VBW 300 kHz

Hhvg Type: RNS Frequency
AvglHold: 1007100

Mkr1 2.401 985 GHz
-0.750 dBm

CenterFreq
2.402000000 GHz|

StartFreq
2400500000 GHz|

StopFreq
2403500000 GHz
|

CF Step
300.000 kHz|
Auto Man

—
Freq Offset.
0Hz|

Span 3.000 MHz
Sweep 1.000 ms {1001 pts)
STATUS.

BLE_1M-Ant1-2402-0~Reference-PASS

Agflent Spectrum Analyzer - Swept SA

Center Freq 515.000000 MHz

Ref 1.60 dBm

Res BW 100 kHz

PHO:Fast ——
IFGain:Low

02:540PH Sen 15, 2005

Trig:Free Run
HAtten: 20 dB

#VBI 300 kHz

Hhvg Type RNS Frequency

AvgHold: 1010

Mkr 790.48 MHz| KRR
-63.487 dBm

CenterFreq

515.000000 MHz|

- StartFreq
30.000000 MHz
I

StopFreq
1.000000000 GHz|

CF Step
S7.000000 MHz,

Stap 1.0000 GHz
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 =

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

Mkr2 7.205 00 GHz
Ref 10.00 dBm -36.571 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 B v FUNCTION  FUNCTION WIDTH FUNCTIONVELLE &

FreqOffset
OHz)

<

usc STATUS

BLE_1M-Ant1-2402-1000~26500-PASS

Agilent Spectrum Analyzer - Swept SA
Center Freq 2440000000 GHz #Avg Type: RMS : Y

PNO: Viide ~»- 17ig: Free Run Avg[Hold: 1007100
IFGainiow  BAtten:30 dB

_— Mkr1 2.440 081 GRz
Ret 2336 dBm 0.451 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 785.11 MKz
Ref 1.44 dBm -62.552 dBm

CenterFreq
515.000000 MHz

StartFreq
30.000000 MHz

$StopFreq
1.000000000 GHz

CF Step
57.000000 MHz

II§
g

FreqOffset
OHz)

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

STATUS

BLE_1M-Ant1-2440-30~1000-PASS

Frequency

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

Mkr2 4.879 40 GHz
-39.283 dBm

CenterFreq
13.750000000 GHz

StartFreq
1.000000000 GHz|
I

$StopFreq
26500000000 GHz

$Stop 26.50 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 2438 s (30001 pts)REEE TR

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

usc STATUS

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

8.56 dB

Mkr1 2.480 291 GHz
Ref 28.56 dBm 0.28

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

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

Mkr1 803.78 MHz
Ref 144 dBm 62.944 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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Agilent Spectrum Analyzer - Swept SA

RL [3 09 AL 0
Center Freq 13.750000000 GHz ) #hug Type: RMS
PHO: Fast ~»- 17ig:Free Run Avg[Hold: 100

IFGain:Low #atten: 20 dB

Ref 10.00 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 E v FUNCTION  FUNCTION WIDTH FUNCTIONVELLE &

FreqOffset
OHz)

usc STATUS

BLE_1M-Ant1-2480-1000~26500-PASS

Agilent Spectrum Analyzer - Swept SA
B [3 S0Q  AC 0 | P P
Center Freq 2402000000 GHz #Avg Type: RMS : Y

PNO: Viide ~»- 17ig: Free Run Avg[Hold: 1007100
IFGainiow  BAtten:30 dB

_— Mkr1 2.401 991 GRz
Ret 2340 dm 0.568 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 910.34 MKz
Ref 1.60 dBm -63.730 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 7.205 00 GHz
Ref 10.00 dBm -39.604 dBm
]

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

1 INIEEE 85 GHz 3076 dBm
N 1]F] 720500 GHz|  39604dBm

%

Frequency

CenterFreq
13.750000000 GHz

StartFreq
1.000000000 GHz|

$StopFreq
26500000000 GHz

usc STATUS

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

8.56 dB

Mkr1 2.440 084 GHz
Ref 28.56 dBm 0.29

dBm|

CenterFreq
2.440000000 GHz

—

StartFreq
2438500000 GHz|

$StopFreq
2441500000 GHz

CF Step
300,000 kHz
gt |Auto Man

FreqOffset
OHz)

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

STATUS

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

Mkr1 947.52 MHz
Ref 144 dBm -61.856 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 ;
Center Freq 13.750000000 GHz . #Aug Type: RMS 5 Frequency
PHO: Fast ~»- 17ig:Free Run AvglHold: 1010 '
IFGain:Low #Atten: 20 dB

Mkr2 4.880 25 GHz
Ref 10.00 dBm -36.979 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

WER MODE TRC SCL| " ¥
1 INIEEE 243990 GHz 3846 dBm
N1 25GHz|  36979dBm

FUNCTION  FUNCTION WIDTH FUNCTIONVALE &

FreqOffset
OHz)

=
I
&R

<

usc STATUS

BLE_2M-Ant1-2440-1000~26500-PASS

Agilent Spectrum Analyzer - Swept S

RL NETS :
Center Freq 2.480000000 GHz ) #hvg Type: RMS
PNO: Viide ~»- 17ig: Free Run Avg[Hold: 1007100

IFGain:Low #Atten: 30 dB

Ref Offset 8.56 dB
Ref 28.56 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: 20 dB

RL 3 AC
Center Freq 515.000000 M

Ref 1.44 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_2M-Ant1-2480-30~1000-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] 7985 GHz 2,956 dBm
KK 498015 GHz| 40794 dBm

FUNCTION FUNCTION WIDTH FUNCTIONVALIE &

1
2|
3
4

%

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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Test Result
. . Duty Cycle
Frequency ON Time Period Duty Cycle
Test Mode | Antenna Factor
[MHZ] [ms] [ms] [%]
[dB]
BLE_1M Ant1 2402 0.56 1.25 44.80 3.49
BLE_1M Ant1 2440 0.55 1.25 44.00 3.57
BLE_1M Ant1 2480 0.56 1.26 44.44 3.52
BLE_2M Ant1 2402 0.28 0.62 45.16 3.45
BLE_2M Ant1 2440 0.41 0.63 65.08 1.87
BLE_2M Ant1 2480 0.40 0.62 64.52 1.90

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

Agilent Spectrum Analyzer - Swept SA

Hhvg Type RNS : Frequency

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

Ref Offset8.4 dB
Ref 28.40 dBm

CenterFreq
2.402000000 GHz|

StartFreq
2402000000 GHz|

[T SN TTE) [

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

RL 3

Center Freq 2.440000000 GHz ; = Frequency

3 s Trig:Free Run
IFGain:Low #Atten: 30 dE
Ref Offset8.56 dB
Ref 28.56 dBm
CenterFreq
2.440000000 GHz
| StartFreq
2.440000000 GHz
[T oAt inwe,mwnmmw- I—
StopFreq
2.440000000 GHz|
J—
Center 2.440000000 GHz Span 0 Hz CF Step
#VEW 8.0 MHz Sweep 1.000 ms (1001 pts) 8000000 MHz,
WER MODE TRC SCL X Y FUNCTION FUNCTION WIDTH FUNCTIONVALE & M e
[[t[  17%0ms|  103dBm| J—
M1t s500us(Al 60748
ERRAT 3 A 3 FreqOffset
0Hz|

<

uss STATUS

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

2:53:51PH Se

RL F e A -
Center Freq 2.480000000 GHz ) #hvg Type: RMS mﬂg Frequency
PNO: Fast ~»- 17ig:FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 856 dB
Ref 28.56 dBm

CenterFreq
2480000000 GHz

|

StartFreq
2.480000000 GHz|

T UM RSTITRTY |

$StopFreq
2.480000000 GHz
I—
Center 2.430000000 GHz P CF Step

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

MER MODE TRC 501 FUNCTION  FUNCTION WIDTH FUNCTIONVELLE &

= ey [ g
BBE
=15
el
EE
s
<]
&
B®E

FreqOffset
OHz)

usc STATUS

NTNV-BLE_1M-Ant1-2480

Agilent Spectrum Analyzer - Swept S

RL [3 S08 AC
Center Freq 2.402000000 GHz

#hvg TpE RS Frequency

PNO: Fast ~»- 17ig:FreeRun
IFGain:Low HAtten: 30 dB
Ref Offset4 B
Ref 28.40 dBm
CenterFreq|
2402000000 GHz
StartFreq
| I 2402000000 GHz
bty gl e y |
$StopFreq
2402000000 GHz
J—
Center 2.402000000 GHz p CFStep
#VEW 8.0 MHz A £.000000 MHz,
MER MODE| TRC SCL » i FUNCTION FUNCTION WIDTH FUNCTIONVALIE & m Wan
[
d FreqOffset
— —— o
I A R
I A R
[ I I
I A
1 ]
1" I I I
>

usc STATUS

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

i L= e ——— 0 |03:17:16eMSen
Center Freq 2.440000000 GHz ) #Avg Type: RMS TRAE
PNO: Fast ~»- 17ig:FreeRun TFE|

IFGain:Low #Atten: 30 dB CET|

956 AMkr3 630.0 s
Ref Offset8.56 dB -
Ref 28.56 dBm 36.66 0B

:

Vel i e

Center 2.440000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 8.0 MHz Sweep 3.000 ms (1001 pts)

MER MODE TRC 501 E E FUNCTION  FUNCTION WIDTH FUNCTIONVELLE &

B
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

Agilent Spectrum Analyzer - Swept SA
i =L [3 S08 AC
Center Freq 2.480000000 GHz

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

#hvg TpE RS

Ref Offset8.56 dB
Ref 28.56 dBm

Center 2.480000000 GHz
#VBW 8.0 MHz

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

%

e

Frequency

CenterFreq
2480000000 GHz|

[

StartFreq
2.480000000 GHz|

$StopFreq
2.480000000 GHz
I—

CFStep
8.000000 MHz
Auto Wan

FreqOffset
OHz

usc STATUS

NTNV-BLE_2M-Ant1-2480




