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8.4 MAXIMUM POWER SPECTRAL DENSITY
8.4.1 Applicable Standard

According to FCC Part 15.247(e) and KDB 558074 D01 15.247 Meas Guidance v05r02
According to RSS-247 and RSS-Gen

8.4.2 Conformance Limit

The transmitter power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

8.4.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

8.4.4 Test Procedure

This procedure shall be used if maximum peak conducted output power was used to demonstrate
compliance

The transmitter output (antenna port) was connected to the spectrum analyzer

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS bandwidth.

Set the RBW to: 3 kHz

Set the VBW t0:10 kHz.

Set Detector = peak.

Set Sweep time = auto couple.

Set Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level within the RBW.

8.4.5 Test Results

Temperature: 28.3°C
Relative Humidity: | 55%
ATM Pressure: 1011 mbar
Note: N/A
Module 1: AC6956C
TestMode Antenna Frequency[MHZz] Result{[dBm/3kHz] Limit[dBm/3kHz] | Verdict
BLE 1M Ant1 2402 -18.44 <8.00 PASS
BLE 1M Ant1 2440 -15.02 <8.00 PASS
BLE 1M Ant1 2480 -18.29 <8.00 PASS
BLE 2M Ant1 2402 -21.27 <8.00 PASS
BLE 2M Ant1 2440 -17.72 <8.00 PASS
BLE 2M Ant1 2480 -20.80 <8.00 PASS
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Center Freq 2.402000000 GHz

AL

SENSE:INT]

[ \LIG!
#Avg Type: RM
PNO: Wide —»— 11ig: Free Run
IFGain:Low #Atten: 30 dB

S

Avg|Hold: 100/100

Ref Offset 8.98 dB
Ref 20.00 dBm

Center 2.4020000 GHz
#Res BW 3.0 kHz

&
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Mkr1 2.401 955 578 GHZ

#VBW 10 kHz

-18.438 dBm

Span 775.0 kHz

Sween 82.00 ms (30000 nts

o P Jfeal
Frequency

Auto Tune

Center Freq
2.402000000 GHz

StartFreq
2.401612600 GHz

Stop Freq
2.402387500 GHz

CF Step
77.500 kHz

Auto Man

Freq Offset
0Hz

BLE 1M-Ant1-2402-PASS

E Agilent Spectrum Analyzer - Swept SA

i RL I RF |

AC |
Center Freq 2.440000000 GHz

SENSE:INT]|
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IFGain:Low #Atten: 30 dB

[
#Avg Type: RMS
Avg|Hold: 100/100

Ref Offset 11.61 dB
Ref 20.00 dBm

2

Mkr1 2.439 960 797 GHz
-15.017 dBm

Freq Offset
0 Hz

===

Frequency

Auto Tune

Center Freq
2.440000000 GHz

StartFreq
2.439612500 GHz

Stop Freq
2.440387500 GHz

CF Step
77.500 kHz

Auto Man

Center 2.4400000 GHz Span 775.0 kHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 82.00 ms (30000 pts
MSG STATUS
BLE_1M-Ant1-2440-PASS
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Ref Offset 9.34 dB
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Freq Offset
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#Atten: 30 dB

E Agilent Spectrum Analyzer - Swept SA
B [500 SENSE:INT|

T 7
#Avg Type: RMS
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Ref Offset 8.98 dB
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===

Frequency

Auto Tune

Center Freq
2.402000000 GHz

StartFreq
2.401342800 GHz

Stop Freq
2.402657200 GHz

CF Step
131.440 kHz

Freq Offset
0 Hz

MSG STATUS

BLE_2M-Ant1-2402-PASS
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Ref Offset 11.61 dB
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StartFreq
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Stop Freq
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CF Step
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#Res BW 3.0 kHz #VBW 10 kHz
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Frequency
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2.480000000 GHz
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2.479376900 GHz

Stop Freq
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CF Step
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Module 2:ESP32-S3

TestMode Antenna Frequency[MHZz] Result[dBm/3kHz] Limit[dBm/3kHz] | Verdict
BLE 1M Ant1 2402 -15.44 <8.00 PASS
BLE 1M Ant1 2440 -15.06 <8.00 PASS
BLE 1M Ant1 2480 -13.39 <8.00 PASS
BLE 2M Ant1 2402 -15.66 <8.00 PASS
BLE 2M Ant1 2440 -15.33 <8.00 PASS
BLE 2M Ant1 2480 -15.49 <8.00 PASS
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8.5 UNWANTED EMISSIONS IN NON-RESTRICTED FREQUENCY BANDS
8.5.1 Applicable Standard

According to FCC Part 15.247(d) and KDB 558074 D01 15.247 Meas Guidance v05r02
According to RSS-247

8.5.2 Conformance Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement,
provided the transmitter demonstrates compliance with the peak conducted power limits. If the
transmitter complies with the conducted power limits based on the use of RMS averaging over a time
interval, as permitted under paragraph (b)(3) of this section, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB.

8.5.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

8.5.4 Test Procedure

The transmitter output (antenna port) was connected to the spectrum analyzer

B Reference level measurement

Establish a reference level by using the following procedure:

Set instrument center frequency to DTS channel center frequency.

Set the span to = 1.5 times the DTS bandwidth.

Set the RBW = 100 kHz.

Set the VBW = 3 x RBW.

Set Detector = peak.

Set Sweep time = auto couple.

Set Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum PSD level.

Note that the channel found to contain the maximum PSD level can be used to establish the reference
level.

H Band-edge measurement

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the emission operating on the channel closest to the
band-edge, as well as any modulation products which fall outside of the authorized band of operation
Set RBW > 1% of the span=100kHz Set VBW >3 x RBW

Set Sweep = autoSet Detector function = peakSet Trace = max hold

Allow the trace to stabilize. Set the marker on the emission at the bandedge, or on the highest
modulation product outside of the band, if this level is greater than that at the bandedge. Enable the
marker-delta function, then use the marker-to-peak function to move the marker to the peak of the
in-band emission. The marker-delta value now displayed must comply with the limit specified in this
Section.

B Emission level measurement

Set the center frequency and span to encompass frequency range to be measured.

Set the RBW = 100 kHz.

Set the VBW =300 kHz.

Set Detector = peak

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level.
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Ensure that the amplitude of all unwanted emissions outside of the authorized frequency band (excluding
restricted frequency bands) are attenuated by at least the minimum requirements . Report the three
highest emissions relative to the limit.

8.5.5 Test Results

Temperature: 28.3°C
Relative Humidity: 55%
ATM Pressure: 1011 mbar

Note: N/A

Module 1:AC6956C

Band edge measurements

TestMode | Antenna | ChName F"f,\‘jl‘f_lez'}cy RefLevel[dBm] | Result{dBm] | Limit[dBm] | Verdict
BLE 1M Ant1 Low 2402 0.65 -48.63 <-19.35 PASS
BLE 1M Ant1 High 2480 0.82 -54.6 <-19.18 PASS
BLE 2M Ant1 Low 2402 0.34 -32.75 <-19.66 PASS
BLE 2M Ant1 High 2480 0.28 -54.71 <-19.72 PASS
Conducted Spurious Emission

TestMode | Antenna | Frequency[MHZz] Fr(?ﬁ/lll?_lazr]lge R[eJE?n\/]el Result[dBm] | Limit{[dBm] | Verdict
BLE 1M Ant1 2402 0~Reference 0.81 0.81 - PASS
BLE 1M Ant1 2402 30~1000 0.81 -67.95 <-19.19 PASS
BLE 1M Ant1 2402 1000~26500 0.81 -41.83 <-19.19 PASS
BLE 1M Ant1 2440 0~Reference 4.39 4.39 - PASS
BLE 1M Ant1 2440 30~1000 4.39 -67.72 <-15.61 PASS
BLE 1M Ant1 2440 1000~26500 4.39 -41.82 <-15.61 PASS
BLE 1M Ant1 2480 0~Reference 1.13 1.13 - PASS
BLE 1M Ant1 2480 30~1000 1.13 -67.88 <-18.87 PASS
BLE 1M Ant1 2480 1000~26500 1.13 -41.8 <-18.87 PASS
BLE 2M Ant1 2402 0~Reference -0.42 -0.42 - PASS
BLE 2M Ant1 2402 30~1000 -0.42 -67.82 <-20.42 PASS
BLE 2M Ant1 2402 1000~26500 -0.42 -42.45 <-20.42 PASS
BLE 2M Ant1 2440 0~Reference 3.90 3.90 - PASS
BLE 2M Ant1 2440 30~1000 3.90 -67.25 <-16.1 PASS
BLE 2M Ant1 2440 1000~26500 3.90 -41.82 <-16.1 PASS
BLE 2M Ant1 2480 0~Reference 0.38 0.38 PASS
BLE 2M Ant1 2480 30~1000 0.38 -67.37 <-19.62 PASS
BLE 2M Ant1 2480 1000~26500 0.38 -42.3 <-19.62 PASS
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Auto Tune
Ref Offset 8.98 dB
Ref 18.98 dBm b
T T S S R Center Freq
2.352500000 GHz
I
1 | 1 StartFreq
2.300000000 GHz
I
Stop Freq
2.405000000 GHz
I
Stop 2.40500 GHz CF Step
#VBW 300 kHz Sweep 10.07 ms (1001 pts) 10.500000 MHz
Auto Man
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| Y T 7 T YT Y: T — A
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IF ain:Low #Atten: 20 dB

Ref Offset 9.34 dB
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[
i R N R StartFreq
2.470000000 GHz
||
- Stop Freq
2550000000 GHz
I I —
Start 2.47000 GHz Stop 2.55000 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pts) 8.000000 MHz
Auto Man
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T T ¥ 7y T Y Y, I A E— |
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3 [ N [1[f[  250000GHz[ 69.014dBm| [ [ | Freq Offset
' N [1[f|]  248760GHz| .54507dBm| | | 0@ | 0 Hz
- ;&
6
7
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9
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IMSG STATUS
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[ ALIGN AUTO _ [09:49:17 AM Aug 27
#Avg Type: RMS
Avg|Hold: 1001100

| SENSE:INT]

Center Freq2 352500000 GHz
PNO: Fast ——
IFGain:Low

Trig: Free Run
#Atten: 20 dB

Ref Offset 8.98 dB

Stop 2.40500 GHz
Sweep 10.07 ms (1001 pts)

#VBW 300 kHz

MKR| MODE TRC| SCL| FUNCTIONVALUE =

G N [1]¢f]

FUNCTION

0. 343 dBm| |

FUNCTION wIDTH

| 2.401535GHz] — = 1

)l N [1]f[  2400000GHz[ 32746dBm| [ [ |

fl N [1]f]  2390000GHz[ 60417dBm| [ [ ]
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a4 - ]

Auto Tune

Center Freq
2352500000 GHz

StartFreq
2.300000000 GHz

Stop Freq
2.405000000 GHz

CF Step
10.500000 MHz
Auto Man

Freq Offset
0Hz

MSG STATUS

BLE 2M-Ant1-2402-PASS

| SENSE:INT] | ALIGN AUTO
#Avg Type: RMS
Avg|Hold: 100/100

PNO: Fast ~#- 1rig: Free Run
IFGain:Low #Atten: 20 dB

Mkr4 2.490 88 GHz

Ref Dffset 9.34 dB -54.705 dBm

Ref 19.34 dBm

Stop 2.55000 GHz
Sweep 7.667 ms (1001 pts)

Start 247000 GHz

#Res BW 100 kHz #VBW 300 kHz

MKR| MODE| TRC| SCL| FUNCTION FUNCTION WIDTH

1 IMAEEEE 0 00 GHz 0. 280 dem| |
2 58933dBm| [ ]
Hz 59421dBm| [ | ]

FUNCTION WALUE =

4
5
6
7
8
9

10
11 | A I R B -

Auto Tune

Center Freq
2510000000 GHz

StartFreq
2.470000000 GHz

Stop Freq
2550000000 GHz

CF Step
8.000000 MHz
uto Man

Il:t>

Freq Offset
0 Hz

MSG STATUS

BLE_2M-Ant1-2480-PASS

[EIIER= T )
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EMITE

Conducted Spurious Emission

Access to

K@)

i Agilent Spectrum Analyzs
xR SENSE:INT| —i-

#Avg Type: RMS
PNO: Wide (! Trig: Free Run Avg|Hold:>10/10
IFGain:Low #Atten: 30 dB

Mkr1 2.401 721 GHz

Ref Offset 8.98 dB 0.806 dBm

Ref 28.98 dBm

Center 2.402000 GHz
#Res BW 100 kHz

-
=

Span 3.000 MHz

#VBW 300 kHz Sweep 1.000 ms {1001 pts)

o P Jfeal
Frequency

Auto Tune

Center Freq
2.402000000 GHz

StartFreq
2.400500000 GHz

Stop Freq
2.403500000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0Hz

BLE_1M-Ant1-2402-0~Reference-PASS

SENSE:INT] [ ]

#Avg Type: RM
PNO: Fast —#— 1Tig: FreeRun Avg|Hold: 10/10
IFGain:Low #Atten: 10 dB

Mkr1 580.28 MHz

Ref Offset 8.32 dB -67.954 dBm

Ref 8.32 dBm

Start 30.0 MHz
#Res BW 100 kHz

= 2

Stop 1.0000 GHz
Sween 94.00 ms (30001 nts

#VBW 300 kHz

SR

Auto Tune

Center Freq
515.000000 MHz

StartFreq
30.000000 MHz

Stop Freq
1.000000000 GHz

CF Step
97.000000 MHz
Auto Man

Freq Offset
0Hz

BLE_1M-Ant1-2402-30~1000-PASS

FHEMPEBARSROARLR bt A8 A AU SRETVECE Fik:Hitp://wa
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EMTEK(®)

Access to

ent Spectrum Analyzer - Swept SA

SR

RF C |

SENSE:INT]

| [ ALIG!
Center Freq 13.750000000 GHz _ #Avg Type: RMS JredHenty
PNO: F —s— Trig: Free Run Avg|Hold: 10/10
i #Atten: 0 dB
Auto Tune
Ref Offset 27.14 dB Mkr2 26.414 15 GHz
RSt 741 dEr 41554 dR
e E B I m— Center Freq
13.750000000 GHz
|
StartFreq
1.000000000 GHz
I |
- Stop Freq
26.500000000 GHz
I
Start 1.00 GHz Stop 26.50 GHz CF Step
#Res BW 100 kHz #FVBW 300 kHz Sweep 2.438 s (30001 pts 2550000000 GHz
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION WALUE = =~ M Nag
[l N 1| oa0iescHzl  14331aBm | | e
I N 1] 7641416GHz| _ 41834dBm | | |
- N i i v | — Freq Offset
4 0Hz
5 2
6
7
8
9
10
11 -

===

E Agilent Spectrum Analyzer - Swept SA
@ RL | RF [s00  ac

AC |
Center Freq 2.440000000 GHz

SENSE:INT]|

AL

PNO: Wide () Trig: Free Run
IFGain:Low #Atten: 30 dB

[
#Avg Type: RMS Frequency

Avg|Hold:>10/10

Ref Offset 11.61 dB
Ref 30.00 dBm

Center 2.440000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Auto Tune

Center Freq
2.440000000 GHz

StartFreq
2.438500000 GHz

Stop Freq
2.441500000 GHz
e
CF Step

300.000 kHz

Auto Man

Freq Offset
0 Hz

Span 3.000 MHz
Sweep 1.000 ms (1001 pts)

MSG STATUS
BLE_1M-Ant1-2440-0~Reference-PASS
FHEMPERABRSROFMAE ik mEFYHHELUESFRAE I E69H rep@emtek.com.cn
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EMTEK@

Acces

n Agilent Spectrum Anafyzer Swept SA

| SENSE:INT]

PNO: Fast —#— 1Tig: FreeRun
IFGain:Low #Atten: 10 dB

Mkr1 736.03 MHz

Ref Offset 8.32 dB -67.715 dBm

Ref 8.32 dBm

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts

Auto Tune

Center Freq
515.000000 MHz

StartFreq
30.000000 MHz

Stop Freq
1.000000000 GHz

CF Step
97.000000 MHz
Auto Man

Freq Offset
0Hz

MSG STATUS

BLE 1M-Ant1-2440-30~1000-PASS

E Agilent Spectrum Anarﬂer Swept SA
i RL I RF AC | |
Center Freq 13.750000000 GHz

PNO: Fast ~#—- 1rig: Free Run
IFGain:High #Atten: 0 dB

SENSE:INT]|

[ ar
#Avg Type: RMS
Avg|Hold: 10/10

Mkr2 26.221 20 GHz

Ref Offset 27.14 dB -41.817 dBm

Relrodd dBim

MKR| MODE| TRC| SCL|

1 IMAEEEE 2 440 75 GHz 2 408 dBm
P N[ 1] F] 26.221 20 GHz -41.817 dBm
I N e N |

FUNCTION

FUNCTION WIDTH

OCO~NOU W

Auto Tune

Center Freq
13.750000000 GHz

StartFreq
1.000000000 GHz

Stop Freq
26.500000000 GHz

CF Step
2550000000 GHz
Auto Man

Freq Offset
0 Hz

MSG STATUS

BLE_1M-Ant1-2440-1000~26500-PASS

FEMRERABRSRBBMAE Db HeE

EMTEK (Shenzhen) Co., Ltd. Add: Building 6
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EMITE

Access to

K@)

ﬁ Agilent Spectrum Analyzer - Swept SA

i RL RF [ AC |
Center Freq 2.480000000 GHz

IFGain:Low

PNO: Wide (.

SENSE:INT]

AL

Trig: Free Run
#Atten: 30 dB

[ \LIGH
#Avg Type: RMS
Avg|Hold:>10/10

Ref Offset 9.34 dB

Center 2480000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Sweep 1.000 ms (1001 pts)

Mkr1 2.479 730 GHz

1.132 dBm

Span 3.000 MHz

o P Jfeal
Frequency

Auto Tune

Center Freq
2.480000000 GHz

StartFreq
2.478500000 GHz

Stop Freq
2.481500000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0Hz

MSG

STATUS

BLE 1M-Ant1-2480-0~Reference-PASS

E Agilent Spectrum Analyzer - Swept SA
i RL I RF [50Q AC |
Center Freq 515.000000 MHz

IFGain:Low

PNO: Fast ~#- 1rig: Free Run
#Atten: 10 dB

SENSE:INT]|

L]

| A
#Avg Type: RMS
Avg|Hold: 10/10

Ref Offset 8.32 dB
Ref 8.32 dBm

Start 30.0 MHz
#Res BW 100 kHz

#VBW 300 kHz

Sweep 94.00 ms (30001 pts

Mkr1 913.44 MHz

-67.884 dBm

Stop 1.0000 GHz

===

Frequency

Auto Tune

Center Freq
516.000000 MHz

StartFreq
30.000000 MHz

Stop Freq
1.000000000 GHz

CF Step
97.000000 MHz
Auto Man

Freq Offset
0 Hz

MSG STATUS
BLE_1M-Ant1-2480-30~1000-PASS
FHEMPERABRSROFMAE ik mEFYHHELUESFRAE I E69H s@ermtékcomien
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EMTEK@

Acces

Ref Offset 27.14 dB
Ref 7.14 dBm

Start 1.00 GHz
#Res BW 100 kHz

| SENSE:INT]

—s— Trig: Free Run
#Atten: 0 dB

Mkr2 26.470 25 GHz
-41.804 dBm

Stop 26.50 GHz

#VBW 300 kHz Sweep 2438 s (30001 pts

MKR| MODE TRC| SCL|

gl N [1]f]

SO WO~NDN AW

-

FUNCTION FUNCTION wIDTH FUNCTIONVALUE =

2 A79 85 GHz 16. ssu dBm| |

— = 1

Pl N [ 1[f] 26.470 26 GHz 41804dBm| | 0 0000000 ]

O O 4 A Y I

S 1
]

Auto Tune

Center Freq
13.750000000 GHz

StartFreq
1.000000000 GHz

Stop Freq
26.500000000 GHz

CF Step
2550000000 GHz
Auto Man

Freq Offset
0Hz

=
w
[n]

STATUS

BLE 1M-Ant1-2480-1000~26500-PASS

E Agilent Spectrum Anarﬂer Swept SA

o RL | | AC |

Center Freq 2 402000000 GHz

[ SENSE:INT] [09:50:54 AM

[ Al
#Avg Type: RMS
Trig: Free Run Avg|Hold:>10/10

PNO: Wide Cp_
™ Atten: 30 dB

IFGain:Low

Ref Offset 8.98 dB
Ref 28.98 dBm

Center 2.402000 GHz
#Res BW 100 kHz

Mkr1 2.401 469 GHz
0.157 dBm

Freq Offset
0 Hz

Span 3.000 MHz

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

Auto Tune

Center Freq
2.402000000 GHz

StartFreq
2.400500000 GHz

Stop Freq
2.403500000 GHz

CF Step
300.000 kHz

Auto Man

MSG

STATUS

BLE_2M-Ant1-2402-0~Reference-PASS

FHIER
EMTEK (Shenzhen) Co., Ltd
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EMTEK@

Acces

n Agilent Spectrum Anafyzer Swept SA

| SENSE:INT]

—s— Trig: Free Run
#Atten: 10 dB

PNO: Fast
IFGain:Low

Ref Offset 8.32 dB
Ref 8.32 dBm

Start 30.0 MHz

#Res BW 100 kHz #VBW 300 kHz

Mkr1 994.76 MHz

Stop 1.0000 GHz
Sweep 94.00 ms (30001 pts

Auto Tune

Center Freq
515.000000 MHz

StartFreq
30.000000 MHz

Stop Freq
1.000000000 GHz
J |
CF Step

97.000000 MHz
Auto Man

-67.816 dBm

Freq Offset
0Hz

MSG STATUS

BLE 2M-Ant1-2402-30~1000-PASS

E Agilent Spectrum Anarﬂer Swept SA
i RL I RF AC | |

SENSE:INT]|

[ ALT
#Avg Type: RMS

Center Freq 13.750000000 GHz

Report No. ENS2605290369W00501R Page 58 of 114

PNO: Fast ~#—- 1rig: Free Run Avg|Hold: 10/10
IFGain:High #Atten: 0 dB
Ref Offest 27,14 dB Mkr2 26.387 80 GHz At ne
_Ref7.14 dBm 440 oDy
LALLM !
Center Freq
13.750000000 GHz
1T
StartFreq
] 1.000000000 GHz
|
] Stop Freq
[ 26.500000000 GHz
|
Start 1.00 GHz Stop 26.50 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 2.438 5 (30001 pts)E LI
Auto Man
MKR| MODE TRC SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE -
I T ¥ -7 Y I N — |
PN N [1[f[]  2638780GHz| 42446dBm| | | |
- 0 R 0 1 S o — Freq Offset
4 0Hz
5 =
6
F
8
9
10
11 I N S R B -
IMSG STATUS
BLE 2M-Ant1-2402-1000~26500-PASS
FNENFERABRSREB/RAE Bk R EFENIT IESHRELIEES 1tt m (78 y@emtek.com.cn
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EMITE

Access to

K@)

ﬁ Agilent Spectrum Analyzer - Swept SA

Rb: | RF | AC |

Center Freq 2.440000000 GHz
PNO: Wide )

SENSE:INT]

AL

Trig: Free Run
#Atten: 30 dB

[ \LIGH
#Avg Type: RMS
Avg|Hold:>10/10

Ref Offset 11.61 dB

Center 2.440000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Sweep 1.000 ms (1001 pts)

Mkr1 2.439 487 GHz

3.901 dBm

Span 3.000 MHz

o P Jfeal
Frequency

Auto Tune

Center Freq
2.440000000 GHz

StartFreq
2.438500000 GHz

Stop Freq
2.441500000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0Hz

MSG

STATUS

BLE 2M-Ant1-2440-0~Reference-PASS

E Agilent Spectrum Analyzer - Swept SA
i RL I RF 1500 AC

|
Center Freq 515.000000 MHz ]
PNO: Fast ~#- 1rig: Free Run
#Atten: 10 dB

SENSE:INT]|

T 7
#Avg Type: RMS
Avg|Hold: 10/10

Ref Offset 8.32 dB
Ref 8.32 dBm

Start 30.0 MHz
#Res BW 100 kHz

#VBW 300 kHz

Sweep 94.00 ms (30001 pts

Mkr1 632.43 MHz

-67.254 dBm

Stop 1.0000 GHz

===

Frequency

Auto Tune

Center Freq
516.000000 MHz

StartFreq
30.000000 MHz

Stop Freq
1.000000000 GHz

CF Step
97.000000 MHz
Auto Man

Freq Offset
0 Hz

MSG STATUS
BLE_2M-Ant1-2440-30~1000-PASS
FHEMPERABRSROFMAE ik mEFYHHELUESFRAE I E69H y@emtek.com.cn
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EMTEK@

Acces

| SENSE:INT]

—s— Trig: Free Run
#Atten: 0 dB

Mkr2 26.126 85 GHz

Ref Offset 27.14 dB -41.824 dBm

el 7.14 dBm

!—715“1_ S,

Start 1.00 GHz
#Res BW 100 kHz

Stop 26.50 GHz

#VBW 300 kHz Sweep 2438 s (30001 pts

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~ ~
1 IIIIZIII_!EEEEIE-I——_
A N 11 2612686GHz[ 41824dBm[ [ T |
& rrr 00000 ]

4
5
6
7
8
9
10
11

Auto Tune

Center Freq
13.750000000 GHz

StartFreq
1.000000000 GHz

Stop Freq
26.500000000 GHz

CF Step
2550000000 GHz
Auto Man

Freq Offset
0Hz

=
w
[n]

STATUS

BLE 2M-Ant1-2440-1000~26500-PASS

E Agilent Spectrum Anarﬂer Swept SA

¥ RL__ R AC_| [ SENSE:INT] T A
Center Freq 2. 480000000 GHz - #Avg Type: RMS
PNO: Wide (, ) 1rig: FreeRun Avg|Hold:>10/10
-
IFGain:Low #Atten: 30 dB

Mkr1 2.479 976 GHz

Ref Offset 9.34 dB 0.380 dBm

Ref 29.34 dBm

Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

Auto Tune

Center Freq
2.480000000 GHz

StartFreq
2.478500000 GHz

Stop Freq
2.481500000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0 Hz

MSG STATUS

BLE_2M-Ant1-2480-0~Reference-PASS

FHER
EMTEK
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EMTEK@

Acces

n Agilent Spectrum Anafyzer Swept SA

| SENSE:INT]

PNO: Fast —#— 1Tig: FreeRun
IFGain:Low #Atten: 10 dB

Mkr1 927.15 MHz

Ref Offset 8.32 dB -67.371 dBm

Ref 8.32 dBm

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts

Auto Tune

Center Freq
515.000000 MHz

StartFreq
30.000000 MHz

Stop Freq
1.000000000 GHz

CF Step
97.000000 MHz
Auto Man

Freq Offset
0Hz

MSG STATUS

BLE 2M-Ant1-2480-30~1000-PASS

E Agilent Spectrum Anarﬂer Swept SA
i RL | RF |
Center Freq 13. 750000000 GHz

PNO: Fast ~#—- 1rig: Free Run
IFGain:High #Atten: 0 dB

SENSE:INT]|

[ ALT
#Avg Type: RMS
Avg|Hold: 10/10

Mkr2 25.692 50 GHz

Ref Offset 27.14 dB -42.299 dBm

Ref 7,14 dBm

' Stop 26.50 GHz
#Res BW 100 kHz Sweep 2.438 s (30001 pts

Start 1.00 GHz
#VBW 300 kHz

MKR| MODE| TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION WALUE =

1 | N [1]f] 2 479 85 GHz 12, 557 B8m [ [ ]
| 2569250GHz|  -42.299 dBm|

Auto Tune

Center Freq
13.750000000 GHz

StartFreq
1.000000000 GHz

Stop Freq
26.500000000 GHz

CF Step
2550000000 GHz
Auto Man

Freq Offset
0 Hz

MSG STATUS

BLE_2M-Ant1-2480-1000~26500-PASS

FEMRERABRSRBBMAE Db HeE
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Module 2:ESP32-S3

Band edge measurements

EMTEK(Y)

Access to the World

TestMode | Antenna | ChName | Frequency[MHz] RefLevel[dBm] | ResultfdBm] | Limit[dBm] | Verdict
BLE 1M Ant1 Low 2402 4.82 -52.45 <-15.18 PASS
BLE 1M Ant1 High 2480 4.88 -56.31 <-15.12 PASS
BLE 2M Ant1 Low 2402 4.39 -30.9 <-15.62 PASS
BLE 2M Ant1 High 2480 3.71 -54.87 <-16.29 PASS
Conducted Spurious Emission

TestMode | Antenna | Frequency[MHZz] Fre[ﬁ/lll?_lazr;ge Rgg?nv]el Result[dBm] | Limit[dBm] | Verdict
BLE 1M Ant1 2402 0~Reference -0.48 -0.48 - PASS
BLE 1M Ant1 2402 30~1000 -0.48 -67.41 <-20.48 PASS
BLE 1M Ant1 2402 1000~26500 -0.48 -51.76 <-20.48 PASS
BLE 1M Ant1 2440 0~Reference -0.55 -0.55 PASS
BLE 1M Ant1 2440 30~1000 -0.55 -67.84 <-20.55 PASS
BLE 1M Ant1 2440 1000~26500 -0.55 -51.64 <-20.55 PASS
BLE 1M Ant1 2480 0~Reference 0.14 0.14 - PASS
BLE 1M Ant1 2480 30~1000 0.14 -67.44 <-19.86 PASS
BLE 1M Ant1 2480 1000~26500 0.14 -51.92 <-19.86 PASS
BLE 2M Ant1 2402 0~Reference -2.82 -2.82 - PASS
BLE 2M Ant1 2402 30~1000 -2.82 -67.28 <-22.82 PASS
BLE 2M Ant1 2402 1000~26500 -2.82 -51.81 <-22.82 PASS
BLE 2M Ant1 2440 0~Reference -1.53 -1.53 - PASS
BLE 2M Ant1 2440 30~1000 -1.53 -67.7 <-21.53 PASS
BLE 2M Ant1 2440 1000~26500 -1.53 -51.87 <-21.53 PASS
BLE 2M Ant1 2480 0~Reference -2.80 -2.80 - PASS
BLE 2M Ant1 2480 30~1000 -2.80 -67.54 <-22.8 PASS
BLE 2M Ant1 2480 1000~26500 -2.80 -51.59 <-22.8 PASS

FHEMRERABSROTRAE  ur AEFNEFHLUEDIRETUEEOE Mitk:Http://www.emtek.com.cn  #BfE:cs.rep@emtek.com.cn
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EMTEK®)

Acces

| ALIGN AUTO
#Avg Type: RMS
Avg|Hold: 100/100

| SENSE:INT]

—s— Trig: Free Run

IFGain:Low #Atten: 20 dB

Ref Offset 9.48 dB Mkr5 2.399 960 GHz

Rel 1948 dBm

Stop 2.40500 GHz
Sweep 10.07 ms (1001 pts)

FUNCTIONVALUE =

#VBW 300 kHz

MKR| MODE TRC| SCL| FUNCTION FUNCTION wIDTH

1 I!ll]l]__
)l N [1]f[  2400000GHz[ 62461dBm| [ [ |
fl N [1]f]  2390000GHz[ 59667dBm| [ [ ]
/4 N |1 [f]  2310000GHz| -59622dBm| | | |
| N [1]f[ 2309960GHz[ 52461dBm| [ | |8
I B D

~52.451 dBm iy

SR

Frequency

Auto Tune

Center Freq
2352500000 GHz

StartFreq
2.300000000 GHz

Stop Freq
2.405000000 GHz

CF Step
10.500000 MHz
Auto Man

Freq Offset
0Hz

i Agilent Spectrum Anafyzer Swept SA
| | SEnSE:INT] [ ALIGN AUTO
#Avg Type: RMS
Avg|Hold: 100/100

Center Freq2 510000000 GHz
PNO: Fast —#— 1rig: FreeRun
IFGain:Low #Atten: 20 dB
Mkrd 2.542 96 GHz

-56.306 dBm

Ref Offset 9.84 dB

Stop 2.55000 GHz
Sweep 7.667 ms (1001 pts)

Start 247000 GHz
#Res BW 100 kHz

MKR| MODE TRC| SCL
1 NEEEEE 2 AB0 24 GHz 4. Bsn dBm [ [ ]
2 MAERER 2.483 50 GHz 59669dBm| [ |
3 [ N [1[F] 2.500 00 GHz 59390dBm| |
4 I}!lfll] 2.542 96 GHz -56 306 dBm

#VBW 300 kHz

FUNCTION FUNCTION wIDTH FUNCTIONVALUE =

Auto Tune

Center Freq
2510000000 GHz

StartFreq
2.470000000 GHz

Stop Freq
2550000000 GHz

CF Step
8.000000 MHz
Auto Man

Freq Offset
0Hz

BLE_1M-Ant1-2480-PASS

<.com.cn ¥ cs.rep@emtek.com.cn
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