Appendix A for SHEM170300107701
1.6dB Bandwidth

Test Mode Test Channel EBW[MHZz] Limit Verdict
BLE 2402 0.6800 0.5 PASS
BLE 2440 0.6619 0.5 PASS

BLE 2480 0.6529 0.5 PASS




TEST PLOT

6dB Bandwidth_BLE_ 2402

Agilent Spectrum Analyzer - Occupied BW
QO R i e e O <l e

SEMSEINT)

ALIGN AUTO

02:03:11 PM Mar 23, 2017

Center Freq 2.402000000 GHz

(g
#IFGain:Low

Ref Offset8.61 dB
Ref 30.00 dBm

Center 2.402 GHz
#Res BW 100 kHz

Occupied Bandwidth

1.0625 MHz
-6.605 kHz
680.0 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.402000000 GHz
i, Trig:Free Run
#Atten: 40 dB

#VBW 300 kHz

Total Power

OBW Pawer
x dB

Avg[Hold:>111

Radio Std: Nene Frequency

Radio Device: BTS

Center Freq
2.402000000 GHz

Span 4 MHz

Sweep 1.067 ms CF Step

400.000 kHz
Auto

Freq Offset
0Hz

2.02 dBm

6dB Bandwidth BLE_2440

Agilent Spectrum Analyzer - Occupied BW
QO R e e e o <l e

ALIGN AUTO

02:45:14 PM Mar 23, 2017

Center Freq 2.440000000 GHz

#IFGainLow

Ref Offset8.74 dB
Ref 30.00 dBm

#Res BW 100 kHz

Occupied Bandwidth

1.0522 MHz
-5.214 kHz
661.9 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.440000000 GHz
) Trig: Free Run
#Atten: 40 dB

#VBW 300 kHz

Total Power

OBW Pawer
x dB

Avg[Hold:>111

Radio Std: Nene Frequency

Radio Device: BTS

Center Freq
2.440000000 GHz

Span 4 MHz

Sweep 1.067 ms CF Step

400.000 kHz
Auto

Freq Offset
0Hz

3.53 dBm




6dB Bandwidth_BLE_ 2480

Agilent Spectrum Analyzer - Occupied BW

S SEMSEINT ALIGNAUTO  |02:48:08 PM Mar 23, 2017

Center Freq 2.480000000 GHz Center Freq: 2.460000000 GHz Radio Std: None Frequency
i3 Trig:Free Run Avg|Hold:>1M1

UFGain:Low — #Atten: 40 dB Radio Device: BTS

Ref Offset8.74 dB
Ref 30.00 dBm

Center Freq
2.480000000 GHz

Span 4 MHz

#VBW 300 kHz Sweep 1.067 ms CF Step

400.000 kHz
Auto

1.0564 MHz —
Transmit Freq Error -8.938 kHz OBW Power OHz
x dB Bandwidth 652.9 kHz x dB




2.0ccupied Bandwidth

Test Mode Test Channel OBWI[MHZz] Limit(MHz] Verdict
BLE 2402 1.0600 PASS
BLE 2440 1.0543 PASS
BLE 2480 1.0551 PASS




TEST PLOT

Occupied Bandwidth_BLE_2402

Agilent Spectrum Analyzer - Occupied BW

- T T e
Center Freq 2.402000000 GHz

Ref Offset8.61 dB
Ref 30.00 dBm

Center 2.402 GHz
#Res BW 100 kHz

SEMSEINT)

ALIGN AUTO

02:03:07 PM Mar 23, 2017

(g
#IFGain:Low

Occupied Bandwidth
1.0599 MHz

Transmit Freq Error
x dB Bandwidth

-8.138 kHz
675.0 kHz

Center Freq: 2.402000000 GHz
i, Trig:Free Run
#Atten: 40 dB

#VBW 300 kHz

Total Power

OBW Pawer
x dB

Avg[Hold:>111

Radio Std: Nene Frequency

Radio Device: BTS

Center Freq
2.402000000 GHz

Span 4 MHz

Sweep 1.067 ms CF Step

400.000 kHz
Auto

Freq Offset
0Hz

1.99 dBm

Occupied Bandwidth_BLE_2440

Agilent Spectrum Analyzer - Occupied BW

- T T e
Center Freq 2.440000000 GHz

Ref Offset8.74 dB
Ref 30.00 dBm

#Res BW 100 kHz

ALIGN AUTO

02:45:08 PM Mar 23, 2017

#IFGainLow

Occupied Bandwidth

1.0543 MHz
-1.706 kHz
661.8 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.440000000 GHz
) Trig: Free Run
#Atten: 40 dB

#VBW 300 kHz

Total Power

OBW Pawer
x dB

Avg[Hold:>111

3.56 dBm

Radio Std: Nene Frequency

Radio Device: BTS

Span 4 MHz

Sweep 1.067 ms CF Step

400.000 kHz
Auto

Freq Offset
0Hz




Ag-iient Spectrum Analyzer - Occupied BW
QO R e e e O <l e
Center Freq 2.480000000 GHz

(g
#IFGain:Low

Ref Offset8.74 dB
Ref 30.00 dBm

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

1.0551

-7.678 kHz
661.8 kHz x dB

Occupied Bandwidth_BLE_2480

SEMSEINT) ALIGN AUTO

02:48:01 PM Mar 23, 2017

Center Freq: 2.480000000 GHz
~, ) Trig:Free Run Avg|Hold:>1M1
#Atten: 40 dB

#VBW 300 kHz

Total Power

MHz

OBW Pawer

Radio Std: None

Radio Device: BTS

Span 4 MHz
Sweep 1.067 ms

3.19 dBm

Frequency

Center Freq
2.480000000 GHz

CF Step
400.000 kHz
Auto

Freq Offset
0Hz

3.Maximum peak conducted output power

Test Mode Test Channel Power[dBm] Limit[dBm] Verdict
BLE 2402 -3.746 30 PASS
BLE 2440 -2.209 30 PASS
BLE 2480 -2.538 30 PASS




TEST PLOT

Agilent Spectrum Analyzer - Swept SA

SOTHEACHE [ F |

ALIGN AUTO

Maximum peak conducted output power BLE 2402

02:03:26 PM Mar 23, 2017

Center Freq 2.402000000 GHz

PHO: Fast
IFGain:Low

—»— Trig:Free Run
HAtten: 40 dB

#Avyg Type: RMS
Avg[Held: 381100

DET [

Ref Offset 8.61 dB
Ref 30.00 dBm

#VBW 8.0 MHz

Mkr1 2.401 797 § GHz

-3.746 dBm

Span 4.000 MHz

#Sweep 100.3 ms (8001 pts)

Frequency

Auto Tune

CenterFreq
2.402000000 GHz

StartFreq
2.400000000 GHz

Stop Freq
2.404000000 GHz

CF Step
400.000 kHz
Auto Man

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA

SOTOHREACHE |

Center Freq 2.440000000 GHz

PHO: Fa
IFGain:Low

st —»— T1rig:Free Run
HAtten: 40 dB

#Avyg Type: RMS
Avg[Held: 401100

Ref Offset8.74 dB
Ref 30.00 dBm

#VBW 8.0 MHz

Mkr1 2.439 836 0 GHz

-2.209 dBm

Frequency

Auto Tune

CenterFreq
2.440000000 GHz

StartFreq
2.438000000 GHz

Stop Freq
2.442000000 GHz

CF Step
400.000 kHz
Auto Man

Freq Offset
0Hz




Maximum peak conducted output power_ BLE_ 2480

Agilent Spectrum Analyzer - Swept SA

e i ALIGNAUTO [02:48:21 PM Mar 23, 2017

Center Freq 2.480000000 GHz , #Avg Type: RMS FEy
PNO: Fast -»- Trig:Free Run Avg|Hold: 421100

IFGain:Low #Atten: 40 dB DET

Mkr1 2.479 922 0 GHZJJREEALLS
Ref Offset8.74 dB
RZf 3;.300 dBm 2 538 dBm I

CenterFreq
2.480000000 GHz

StartFreq
2.478000000 GHz

Stop Freq
2.482000000 GHz

CF Step
400.000 kHz
Auto Man

Freq Offset
0Hz

Span 4.000 MHz
#VBW 8.0 MHz #Sweep 100.3 ms (8001 pts)

4.Maximum Peak power spectral density

Test Mode Test Channel PSD[dBm/3KHZz] LimitfdBm/3KHz]| Verdict
BLE 2402 -16.69 8.00 PASS
BLE 2440 -15.786 8.00 PASS
BLE 2480 -16.95 8.00 PASS




TEST PLOT

Maximum Peak power spectral density BLE_ 2402

Agilent Spectrum Analyzer - Swept SA
- e e T

Center Freq 2.402000000 GHz

PNO: Wide
IFGain:Low

ALIGN AUTO!
Avg Type: Log-Pwr
Avg|Hold: 111

02:03:56 PM Mar 23, 2017

—»— Trig:Free Run

#Atten: 40 dB cer i

Mkr1 2.401 968 00 GHz

Ref Offset 861 dB -16.690 dBm

Ref 30.00 dBm

Center 24020000 GHz
#Res BW 3.0 kHz

Span 1.020 MHz

#VBW 10 kHz Sweep 107.7 ms (8001 pts)

Frequency

Auto Tune

CenterFreq
2.402000000 GHz

StartFreq
2.401490000 GHz

Stop Freq
2.402510000 GHz

CF Step
102.000 kHz
Auto Man

Freq Offset
0 Hz

MSG

Maximum Peak power spectral density BLE 2440

Agilent Spectrum Analyzer - Swept SA
- e e e

Center Freq 2.440000000 GHz .
PHO: Wide —»— 1rig:Free Run
IFGain:Low HAtten: 40 dB

ALIGN AUTO!
Avg Type: Log-Pwr
Avg|Hold: 111

02:45:58 PM Mar 23, 2017

Mkr1 2.439 964 26 GHz

Ref Offset8.74 dB -15.786 dBm

Ref 30.00 dBm

Center 2.4400000 GHz
#Res BW 3.0 kHz

Span 992.9 kHz
Sweep 105.1 ms (8001 pts)

#VBW 10 kHz

Frequency

Auto Tune

CenterFreq
2.440000000 GHz

StartFreq
2.439503575 GHz

Stop Freq
2.440496425 GHz

CF Step
99.285 kHz

Auto Man

Freq Offset
0Hz

MSG

[@ STATUS




Agilent Spectrum Analyzer - Swept SA

50O AGH |

Center Freq 2.480000000 GHz

PNO: Wide -—*—
IFGain:Low

ALIGN AUTO

Maximum Peak power spectral density BLE_2480

02:48:51 PM Mar 23, 2017

Trig: Free Run
#Atten: 40 dB

Avg Type: Log-Pwr
Avg|Hold: 111

Ref Offset8.74 dB
Ref 30.00 dBm

Center 24800000 GHz
#Res BW 3.0 kHz

#VBW 10 kHz

Mkr1 2.479 978 70 GHz

-16.950 dBm

Span 979.4 kHz
Sweep 103.5 ms (8001 pts)

Frequency

Auto Tune

CenterFreq
2.480000000 GHz

StartFreq
2479510325 GHz

Stop Freq
2480489675 GHz

CF Step
97.935 kHz

Auto Man

Freq Offset
0Hz

MSG

5.Band-edge for RF Conducted Emissions

[@ STATUS

Test Test Carrier Max. Spurious Level Limit Verdict
Mode Channel Power[dBm] [dBm] [dBm]

BLE 2402 -4.209 -38.997 -24.21 PASS
BLE 2480 -3.171 -39.578 -23.17 PASS




TEST PLOT

Band-edge for RF Conducted Emissions_ BLE 2402 Hopping Off

Agilent Spectrum Analyzer - Swept SA
| e
Center Freq 2.400000000 GHz

PNO: Fast —»— 1rig:FreeRun
IFGain:Low #Atten: 40 dB

ALIGN AUTO
Avg Type: Log-Pwr
Avg|Held: 111

02:04:11 PM Mar 23, 2017

Mkrd 2.388 847 § GHz

Ref Offset8.61 dB =-38.997 dBm

Ref 33.61 dBm

Span 60.00 MHz
Sweep 5.867 ms (8001 pts)

FUMCTIOM YaLUE

#VBW 300 kHz

MKR MODE| TRC) SCL = Y FUNCTION

gl N [1[f]  24019800GHz|  4209dBm| [ | |
| N [1]f]  24000000GHz| M753dBm| | [ |
[4[f]  23900000GHz[ 44913dBm[ [ | |
| 23888475GHz[ 38997dBm|[ | 0 | 0]
- ]

FUNCTION WADTH -~

Frequency

Auto Tune

CenterFreq
2.400000000 GHz

StartFreq
2.370000000 GHz

Stop Freq
2.430000000 GHz

CF Step
6.000000 MHz
Auto Man

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA
|
Center Freq 2.483500000 GHz

PNO: Fast —»— 1rig:FreeRun
#Atten: 40 dB

Avg Type: Log-Pwr
Avg|Held: 111

IFGain:Low

Mkrd 2.488 487 & GHz

Ref Offset8.74 dB =39.578 dBm

Ref 33.74 dBm

Span 60.00 MHz
Sweep 5.867 ms (8001 pts)

FUNCTION WALUE

Center 2.48350 GHz
#Res BW 100 kHz

#VBW 300 kHz

MKR MODE| TRC) SCL # A FUNCTION FUNCTION WD TH ~

@l N [1[f]  24799900GHz| 31MdBm| | | |

2 [1[f]  24835000GHz[ 42863dBm| [ | |

| 25000000GHz[ #972dBm[ | | ]

| 24884875GHz| 39678dBm[ | | ]
I

= OO~ &AW

IHEESHEER

Frequency

Auto Tune

CenterFreq
2483500000 GHz

StartFreq
2.453500000 GHz

Stop Freq
2513500000 GHz

CF Step
6.000000 MHz

Auto Man

Freq Offset
0Hz

=
@
[}




6.RF Conducted Spurious Emissions

Max.

TestMode | o % S[thzae S[R‘Z‘.’Ee [F:(i\g Eﬁ"z‘g Pref{dBm] [Ia?rﬁl] ['aiE’;“r:] Verdict
BLE 2402 30 3000 100 300 -4.414 -47.383 | -24.414 | PASS
BLE 2402 | 3000 | 5000 | 100 | 300 | -4414 | -31.442 |-24.414| PASS
BLE 2402 | 5000 | 10000 | 100 | 300 | -4.414 | -44.310 | -24.414| PASS
BLE 2402 10000 15000 100 300 -4.414 -41.313 | -24.414 | PASS
BLE 2402 | 15000 | 25000 | 100 | 300 | -4.414 | -33.128 |-24.414| PASS
BLE 2440 30 | 3000 | 100 | 300 | -2.798 | -46.994 |-22.798| PASS
BLE 2440 | 3000 | 5000 | 100 | 300 | -2798 | -33.021 |-22.798| PASS
BLE 2440 | 5000 | 10000 | 100 | 300 | -2.798 | -44.568 |-22.798| PASS
BLE 2440 10000 15000 100 300 -2.798 -41.847 |-22.798 | PASS
BLE 2440 | 15000 | 25000 | 100 | 300 | -2.798 | -33.658 |-22.798| PASS
BLE 2480 30 | 3000 | 100 | 300 | -3.238 | -47.457 |-23.238| PASS
BLE 2480 | 3000 | 5000 | 100 | 300 | -3.238 | -46.321 |-23.238| PASS
BLE 2480 | 5000 | 10000 | 100 | 300 | -3.238 | -44.289 |-23.238| PASS
BLE 2480 | 10000 | 15000 | 100 | 300 | -3.238 | -41.256 |-23.238| PASS
BLE 2480 | 15000 | 25000 | 100 | 300 | -3.238 | -32.444 |-23.238| PASS




TEST PLOT

RF Conducted Spurious Emissions

BLE_2402

Reference level measurement

vel-441 dim
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Reference level measurement
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Reference level measurement
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