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1. TEST PROGRAM

References

47 CFR Part 15.247
RSS 247 Issue 2
RSS Gen Issue 5

YVVVY

ANSI C63.10-2013

Radio requirement:

KDB 558074 D01 DTS Meas Guidance v05r02n

Clause (47CFR Part 15.247 & RSS-247 Issue 2 & RSS-Gen Issue 5)
Test Description

Test result - Comments

Occupied Bandwidth M PASS [OFAIL O NA I NP(1)
6dB Bandwidth MPASS [OFAIL [ONA() ONP(1)
Duty Cycle O PASS L[FAIL M NA O NP(1)
Maximum Conducted Output Power M PASS [OFAIL O NA I NP(1)
Power Spectral Density M PASS [OFAIL O NA O NP(1)
Conducted Spurious Emission at the Band Edge MPASS [OFAIL [ONA( ONP(1)
Unwanted Emissions into Non-Restricted Frequency Bands MPASS [OFAIL [ONA( ONP(1)
AC Power Line Conducted Emission M PASS [OFAIL [OINA(2) DONP(1)
Unwanted Emissions into Restricted Frequency Bands M PASS [IFAIL O NA O NP(1)
Receiver Radiated emissions OO PASS [FAIL M NA I NP(1)

This table is a summary of test report, see conclusion of each clause of this test report for detail.

(1): Limited program
(2): EUT not directly or indirectly connected to the AC Power Public Network

PASS: EUT complies with standard’s requirement

FAIL: EUT does not comply with standard’s requirement
NA: Not Applicable

NP: Test Not Performed
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\ 2. EQUIPMENT UNDER TEST: CONFIGURATION (DECLARED BY PROVIDER)

21. HARDWARE IDENTIFICATION (EUT AND AUXILIARIES):

Equipment under test (EUT):

STMICROELECTRONICS STM32WB1MMC

Serial Number: Sample 1

e

Equipment Under Test

Power supply:
During all the tests, EUT is supplied by Vnom: 3VDC

For measurement with different voltage, it will be presented in test method.

Name Type Rating Reference / Sn Comments
Supply1 | O AC ¥ DC O Battery 3Vdc - -
Voltage table used (for Power Line Conducted Emissions):

Type Measurement performed:
M AC (power supply, typically) M 120VAC/60Hz | M 240VAC/50Hz
Inputs/outputs - Cable:
Length Declared ;
Access Type used (m) <3m Shielded Under test Comments
5 DC 15 O O 7 Used only for all tests in
the report
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Auxiliary equipment used during test:

Type Reference Sn Comments
LAPTOP Lenovo LP2 -
AC power Source Keysight AC6803A - LCIE n° A7043062-
Equipment information:

Bluetooth LE Type: O BLE | O v4.1 | Ov4.2 | M v5.4
Frequency band: [2400 — 2483.5] MHz
Spectrum Modulation: I DSSS (Tested like it)
Number of Channel: 40
Spacing channel: 2MHz
Channel bandwidth: M 1MHz | M 2MHz
Antenna Type: M Integral L] External L] Dedicated
Antenna connector: [J Yes [J No VI Temporary for test

Transmit chains:

1

Single antenna

Gain: 1.9dBi

g‘?ée;gg SEERIEEES The transmitter uses an integral antenna and it permanently connected
Type of equipment: M Stand-alone I Plug-in 1 Combined
Duty cycle: M Continuous duty L] Intermittent duty 1 100% duty
Equipment type: M Production model | 1 Pre-production model

Tmin: 0 -20°C | 00°C | 1 -40°C
Operating temperature range: Tnom: 20°C

Tmax: 0 35°C | 0 55°C | 1 +85°C
Type of power source: [0 AC power supply M DC power supply L1 Battery
Operating voltage range: Vnom: [1230V/50Hz M 3Vdc
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CHANNEL PLAN

Channel Frequency (MHz) Channel Frequency (MHz)
Cmin: 0 2402 20 2442
1 2404 21 2444
2 2406 22 2446
3 2408 23 2448
4 2410 24 2450
5 2412 25 2452
6 2414 26 2454
7 2416 27 2456
8 2418 28 2458
9 2420 29 2460
10 2422 30 2462
11 2424 31 2464
12 2426 32 2466
13 2428 33 2468
14 2430 34 2470
15 2432 35 2472
16 2434 36 2474
17 2436 37 2476
18 2438 38 2478
Cmid: 19 2440 Cmax: 39 2480
DATA RATE
Available Daﬁssa)t e Modulation Type Worst Case Modulation
([ 0.25 GFSK O
M 1 GFSK 4]
| 2 GFSK O
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2.2. RUNNING MODE

Test mode Description of test mode

Test mode 1 Permanent emission with modulation on a fixed channel in the data rate that produced the highest
power

Test mode 2 Permanent reception

Test

Running mode

Occupied Bandwidth

M Test mode 1 (1)

[ Alternative test mode()

6dB Bandwidth

M Test mode 1 (1)

[ Alternative test mode()

Duty Cycle

M Test mode 1 (1)

O Alternative test mode()

Maximum Conducted Output Power

M Test mode 1 (1)

[ Alternative test mode()

Power Spectral Density

M Test mode 1 (1)

[ Alternative test mode()

Conducted Spurious Emission at the Band Edge

M Test mode 1 (1)

[ Alternative test mode()

Unwanted Emissions into Non-Restricted Frequency Bands M Test mode 1 (1)

O Alternative test mode()

AC Power Line Conducted Emission

M Test mode 1 (1)

O Alternative test mode()

Unwanted Emissions into Restricted Frequency Bands M Test mode 1 (1)

O Alternative test mode()

(1) Commands with the specific test software “STM32CubeMonitor RF” are used to set the product:

(2) Hardware information

Software (if applicable):STM32CubeMonitor RF

‘V.:‘

2.81

The EUT is set in the following modes during tests:
- Permanent emission with modulation on a fixed channel in the data rate that produced the highest power

- Permanent reception

2.3. EQUIPMENT LABELLING

None

24. EQUIPMENT MODIFICATION

™ None 0 Modification:
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2.5. FIELD STRENGTH CALCULATION

The field strength is calculated by adding the Antenna Factor and Cable Factor, and subtracting the Amplifier Gain (if
any) from the measured reading. The basic equation with a sample calculation is as follow:

FS=RA + AF + CF - AG

Where FS = Field Strength
RA = Receiver Amplitude
AF = Antenna Factor
CF = Cable Factor
AG = Amplifier Gain

Assume a receiver reading of 52.5dBuV is obtained. The antenna factor of 7.4 and a cable factor of 1.1 are added. The
amplifier gain of 29dB is subtracted, giving a field strength of 32 dBuV/m.

FS=525+74+11-29=32dBuV/m

The 32 dBuV/m value can be mathematically converted to its corresponding level in yV/m.

Level in yV/m = Common Antilogarithm [(32dBuV/m)/20] = 39.8 pV/m.

2.6. TEST DISTANCE EXTRAPOLATION — FCC/ISED

The field strength is extrapolated to the new measurement distance using formula from FCC Part15.31 (f) and §6.5-6.6
RSS-GEN:

Below 30MHz,

FSlinl'it = FSrna)( _40]0g[M]
measure

Above 30MHz,

measure

. dv
FSimit = FSmax —ZUIOg[&J

Where:

FSimitis the calculation of field strength at the limit distance, expressed in dBuV/m
FSnmax is the measured field strength, expressed in dBuV/m

dmeasure IS the distance of the measurement point from the EUT

dimit is the reference limit distance

2.7. CALIBRATION DATE

The calibration intervals are extended at 12+2 months. This extended interval is based on the fact that there is sufficient
calibration data to statistically establish a trend or based on experience of use of the test equipment to assure good
measurement results for a longer period.
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3. OccuPIED BANDWIDTH

3. TEST CONDITIONS

Test performed by : Majid MOURZAGH
Date of test - June 20, 2023
Ambient temperature :22°C

Relative humidity :39 %

3.2. TEST SETUP

- The Equipment under Test is installed:
0 On a table
M In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method
O Radiated Method

- Test Procedure:
0 RSS-Gen Issue 5 § 6.7
1 ANSI C63.10 § 6.9.2

Measurement Procedure:
a) RBW shall be in the range of 1% to 5% of the anticipated occupied bandwidth
b) Set the video bandwidth (VBW) = 3 x RBW
c) SPAN = Capture all products of the modulation process
d) Detector = Peak.
e) Trace mode = max hold.
f) Sweep = auto couple.
g) Allow the trace to stabilize.
h) OBW 99% function of spectrum analyzer used

Spectrum
analyser

EUT Attenuator

or
EMI receiver

Test set up of Occupied Bandwidth
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Photograph for Occupied bandwidth
3.3. LIMIT
None

3.4. TEST EQUIPMENT LIST

TEST EQUIPMENT USED
Description Manufacturer Model Identifier Cal_Date Cal_Due

Full Anechoic Room SIEPEL _ D3044024
Multimeter - CEM FLUKE 87 A1240251 03/21 03/23

Power supply DC METRIX AX503 A7042307
SMA 1.5m SUCOFLEX 18GHz A5329863 05/22 05/23
Spectrum analyzer ROHDE & SCHWARZ FSV 40 A4060059 11/21 12/23
Thermo-hygrometer TESTO 608-H1 B4204120 12/20 02/23
SMA 1.5m SUCOFLEX 18GHz A5329864 09/22 09/23
Attenuator 10dB AEROFLEX _ A7122269 09/20 03/23

Note: In our quality system, the test equipment calibration due is more & less 2 months
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3.5. RESULTS

1MBits/s

Occupied Bandwidth

Spectrum

Cmin

Spectrum

Ref Level 5.84 dem
Att 10 de

SWT

oOffset 12.00 de @ RBW 20 kHz
94,8 Uz @ VBW 100 kHz

Mode Auto FFT

Cnom

Ref Level 10.19 dBm
15 dg

Offset 12,00 db
SWT  94.8ps

® RBW 20 kHz

@ YBW 100 kHz  Mode Auto FFT

M1

M1[1]

T

3.92 dBm
2.402004500 GHz|

1

M1[1]

1.000200000 MHz

b

W Mzc Bw

3.72 dBm|
2.440000900 GHz|
1.005600000 MHz

ek

=

™

\.f\/\

]

Span 3.0 MHz

5000 pts

Span 3.0 MHz

5000 pts

Y-value

Function

Function Result

Ref

X-value

Y-value

Function

Function Result Ref

X-value

2.4020045 GHz

3.92 dBm

2.4400009 GHz

3.72 dBém

1.0086 MHz

-14.28 dBm

Occ Bw

1.0002 MHz

2.4295029 GHz

-14.41 dBm

QOcc Bw

2.4015059 GHz
2.4025061 GHz

-14.98 dBm

Spectrum
Ref Level 10.19 dBm

Att

2.4405085 GHz

-15.26 dBm

15 dB

Offset 12.00 dB & RBW 20 kHz

SWT 94.8 ps @ VBW 100 kHz Mode Auto FFT

1 M1[1]

-0 dBm

-70 dBm:

-80 dBm

i
W L\'\J\/\chﬁ By

3.72 dBm)|

2.440000900 GHz|
1.005600000 MHz|

e =

]

.

™

GF 2.44 GHz

5000 pts

Span 3.0 MHz

Ref

X-value Y-value Function

Function Result

2.4400009 GHz 3.72 dém

2.4395029 GHz -14.41 dBm occ Bw

1.0056 MHz

2.4405085 GHz -15.28 dBm
—

Channel Occupied Bandwidth (MHz)
Cmin 1.000
Cnom 1.006
Cmax 1.002
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2MBits/s

Occupied Bandwidth
Cmin Cnom

Spectrum Spectrum

Ref Level 15.03 dBm Offset 12.00 dB @ RBW 30 kHz Ref Level 13.75 dém  Offset 12.00 d& @ RBW 30 kHz
20de  SWT 63.2 ps @ YBW 100 kHz  Mode Auto FFT Att 20 de SWT 63.2 s @ YBW 100 kHz Mode auto FFT

mM1[1] 5.06 dBm)| it M1[1] 4.96 dBm)|
e 2.402007600 GHz| ‘ 2.440004400 GHz

occ Bw 2.013600000 MHz Occ Bw 2.020000000 MHZ|

/\,\f\/\ww . /\J\/\/\W\“’““wf o

-60 dem

-70 dBm

-B0 dBm:

CF 2.402 GHz 5000 pts Span 4.0 MHz 5000 pts Span 4.0 MHz

Trc X-value Y-value Function Function Result X-value Y-value Function Function Result
2.4020076 GHz 5.06 dBm 2.4400044 GHz 4.96 dBm
2.4010148 GHz -15.21 deém Occ Bw 2.0136 MHz 2.4390116 GHz -15.21 dBm Occ Bw 2.02 MHz
2.4030284 GHz .73 dBm 2.4410316 GHz .70 dBm

Spectrum

ReflLevel 14,67 dém Offset 12,00 dB @ RBW 30 kHz
Att 20 dB SWT 63.2 ps @ VBW 100 kHz Mode Auto FFT

M1[1] 4.74 dBm|
2.479995600 GHz|
Occ Bw 2.010400000 MHz|

10 dl

LA

¥ A o

-70 df

-80 dem

GF 2.48 GHz 5000 pts Span 4.0 MHz

Ref X-value Y-value Function Function Result
2,4799956 GHz 4.74 dém
2.4790164 GHz -15.37 dBm oco Bw 2.0104 MHz
2.4810268 GHz -15.81 dBm

Channel Occupied Bandwidth (MHz)
Cmin 2.014
Cnom 2.020
Cmax 2.010

3.6. CONCLUSION

Occupied Channel Bandwidth measurement performed on the sample of the product STMICROELECTRONICS
STM32WB1MMC, SN: Sample 1, in configuration and description presented in this test report, show levels compliant to
the 47 CFR PART 15.247 & RSS-GEN ISSUE 5 limits.
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4. 6DB EMISSION BANDWIDTH

41. TEST CONDITIONS

Test performed by : Majid MOURZAGH
Date of test - June 20, 2023
Ambient temperature :22°C

Relative humidity :39 %

4.2. TEST SETUP

- The Equipment under Test is installed:
0 On a table
M In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method
O Radiated Method

- Test Procedure:
V1 KDB 558074 D01 DTS Meas Guidance v05r02 § 8.2

Measurement Procedure:

. Set resolution bandwidth (RBW) = 100kHz.
. Set the video bandwidth (VBW) = 3 x RBW.
. Detector = Peak.

. Trace mode = max hold.

. Sweep = auto couple.

. Allow the trace to stabilize.

NO O~ WN =

. Measure the maximum width of the emission that is constrained by the frequencies associated with the two outermost

amplitude points (upper and lower) that are attenuated by 6 dB relative to the maximum level measured in the fundamental
emission. Compare the resultant bandwidth with the RBW setting of the analyzer.

EUT Attenuator

Spectrum
analyser

or
EMI receiver

Test set up of 6dB Emission Bandwidth
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Photograph for 6dB emission bandwidth
4.3. LIMIT
The 6dB bandwidth shall be at least 500kHz

4.4. TEST EQUIPMENT LIST

TEST EQUIPMENT USED
Description Manufacturer Model Identifier Cal_Date Cal_Due

Full Anechoic Room SIEPEL _ D3044024
Multimeter - CEM FLUKE 87 A1240251 03/21 03/23

Power supply DC METRIX AX503 A7042307
SMA 1.5m SUCOFLEX 18GHz A5329863 05/22 05/23
Spectrum analyzer ROHDE & SCHWARZ FSV 40 A4060059 11/21 12/23
Thermo-hygrometer TESTO 608-H1 B4204120 12/20 02/23
SMA 1.5m SUCOFLEX 18GHz A5329864 09/22 09/23
Attenuator 10dB AEROFLEX _ A7122269 09/20 03/23

Note: In our quality system, the test equipment calibration due is more & less 2 months
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4.5.

RESULTS

1MBits/s

6dB Emission Bandwidth

Spectrum

Ref Level 14.48 dBm

==
v Spectrum

Offset 12.00 dB @ RBW 100 kHz

Ref Level 15.01 dBém

Cnom

uli

Offset 12.00 dé @ RBW 100 kHz

aAtt s0de  SWT 18,9 ps @ VBW 300 kHz  Mode Auto FFT Att 20de  SWT  18.9 s ® VBW 300 kHz  Mode Auto FFT
@ 1Pk view (@ 1Pk Wiew
10 dBm et Mi[1] s-aodampdl o ETEN] 5.28 dBm
2.4020022500 GHz| B e 2.4400005500 GHz|
0 Tl [ 6.00 dB| Tih~ee] 3 6.00 dB
BwW 656.800000000 kHz| |0 d&m B 653.400000000 kHz
Q fact 3657.1] Q fach 3734.3
-10d -10 dem
20 d 20de
30 dB 30de
-40.dB PLen)
S0 d sode
-60 dem 50d
70 dBm 70d
-50 dem -80d
CF 2.402 GHz 30000 pts Span 3.0 MHz CF 2.44 GHz 30000 pts Span 3.0 MHz
Marker Marker
Type | Ref | Trc X-value Y-value Function Function Result Type | Ref | Trc X-value Y-value Function Function Result
M1 1 2,40200225 GHz £.36 dBm ndé down £56.0 kHz ML 1 2.44000055 GHz 5.26 dém ndB down £53.4 kHz
T1 1 2.40166665 GHz -0.62 dém ndb 5.00 db TL L 243966065 GHz -0.72 dém nde 5.00 de
T2 1 2 40232345 GHz ~0.52 dBm Q factor 3657.1 T2 1 2.44032205 GHz -0.71 dBm Q factor 3734.3
Cmax
Spectrum ‘%’
Ref Level 14.16 dem  Offset 12.00 db & RBW 100 kHz
Att 20dB  SWT 189 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk view
10 dBm T+ MI[1] 5.18 dBm
2.4800015500 GHz
1]
0 o n 6.00 dB|
By 656.600000000 kHz
fact 3777.0
10 d Q
20 dB
30d
70 dBm
50 B
CF 2.48 GHz 30000 pts Span 3.0 MHz,
Marker
Type | Ref | Trc X-value Y-value Function Function Result
ML 1 2,45000155 GHz .18 dbm ndE_down 656.5 kHz
Ti 1 2,47066745 GHz -0.82 dém nde 6,00 dB
T2 1 2,48032405 GHz ~0.81 dBm Q factor 3777.0

Channel 6dB Emission Bandwidth (MHz) Limit (MHz)
Cmin 0.657 Minimum 0.5
Cnom 0.653 Minimum 0.5
Cmax 0.657 Minimum 0.5
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2MBits/s

6dB Emission Bandwidth

Cmin

Spectrum

Ref Level 2.94 dBm @ RBW 100 kHz
20 dB SWT 19 ps @ VBW 300 kHz  Mode Auto FFT

Spectrum

Ref Level 14.93 dBm Offset 12.00 dé @ RBW 100 kHz
Att 20 dB. SWT 19 ps @ VYBW 300 kHz Mode Auto FFT

. MI[1] ~6.59 dBm| MI[1] 5.28 dBm
2.402007400 GHz T 2.440007800 GHz

it DIZ  nds ) 1 N1z num 6.00 dB|
/\,Y\ BW

L~ N 705.200000000 kHz
Q factor - Q factor 3460.0)

30000 pts Span 4.0 MHz 30000 pts Span 4.0 MHz

Ref X-value Y-value Function Function Result Ref X-value Y-value Function Function Result
2.4020074 GHz -6.59 dBm nde down 715,87 kHz 2.4400078 GHz 5.28 dBm ndB down 705.2 kHz
2.,40144607 GHz -12.59 dBm nde 6.00 dB 2.43945167 GHz -0.72 dem ndg 6.00 de
2.40216183 GHz 9 dBm Q factor 33E5.4 2.44015687 GHz -0.72 dBm Q factor 3460.0

Spectrum

Ref Level 14.98 dbrm  Offset 12.00 dB @ RBW 100 kHz
Att 20 dB SWT 19 ps @ VBW 300 kHz  Mode suto FFT

10de M1[1] 5.28 dBm|
= *\w 2.440007800 GHz|
T2 ndB 6.00 dB)

0 dBm o
B 705.200000000 kHz
Q factor 3460.0|

-10 dB

-40 dB

-50 dém

-60 dB

-70 dB

-80 dBém

CF 2.44 GHz 30000 pts Span 4.0 MHz

Ref X-value Y-value Function Function Result
2.4400078 GHz 5.28 dBm ndB down 705.2 kHz

2.43945167 GHz -0.72 dBm ndB 6.00 dB

2.44015687 GHz -0.72 dém Q factar 3460.0

Channel 6dB Emission Bandwidth (MHz) Limit (MHz)
Cmin 0.716 Minimum 0.5
Cnom 0.705 Minimum 0.5
Cmax 0.717 Minimum 0.5

4.6. CONCLUSION

6dB Emission Bandwidth measurement performed on the sample of the product STMICROELECTRONICS
STM32WB1MMC, SN: Sample 1, in configuration and description presented in this test report, show levels compliant to
the 47 CFR PART 15.247 & RSS 247 ISSUE 2 limits.
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5. MAxiMmum CoONDUCTED OUTPUT POWER

5.1. TEST CONDITIONS

Test performed by : Majid MOURZAGH
Date of test - June 20, 2023
Ambient temperature :22°C

Relative humidity :39 %

5.2. TEST SETUP

- The Equipment under Test is installed:
0 On a table
M In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method
O Radiated Method

- Test Procedure:

v KDB 558074 D01 DTS Meas Guidance v05r02 § 8.3.1.1

This procedure shall be used when the measurement instrument has available a resolution bandwidth that is greater
than the DTS bandwidth.

a) Set the RBW = DTS bandwidth.

b) Set VBW = 3 x RBW.

c) Set span = 3 x RBW

d) Sweep time = auto couple.

e) Detector = peak.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use peak marker function to determine the peak amplitude level.

[J KDB 558074 D01 DTS Meas Guidance v05r02 § 8.3.1.2

This procedure may be used when the maximum available RBW of the measurement instrument is less than the DTS
bandwidth.

a) Set the RBW =1 MHz.

b) Set the VBW = 3 x RBW

c) Set the span = 1.5 x DTS bandwidth.

d) Detector = peak.

e) Sweep time = auto couple.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use the instrument’s band/channel power measurement function with the band limits set equal to the DTS bandwidth
edges

TEST REPORT
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Spectrum
analyser
or
EMI receiver

EUT Attenuator

Test set up of Maximum Conducted Output Power

A e e A P TR ) 4

Photograph for Maximum Conducted Output Power
5.3. LIMIT
Maximum Conducted Output power:

2400MHz-2483.5MHz: Shall not exceed 30dBm
Limits are reduced by G-6dBi if Overall Antenna Gain above 6dBi
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5.4. TEST EQUIPMENT LIST

TEST EQUIPMENT USED

Description Manufacturer Model Identifier Cal_Date Cal_Due
Full Anechoic Room SIEPEL _ D3044024
Multimeter - CEM FLUKE 87 A1240251 03/21 03/23
Power supply DC METRIX AX503 A7042307
SMA 1.5m SUCOFLEX 18GHz A5329863 05/22 05/23
Spectrum analyzer ROHDE & SCHWARZ FSV 40 A4060059 11/21 12/23
Thermo-hygrometer TESTO 608-H1 B4204120 12/20 02/23
SMA 1.5m SUCOFLEX 18GHz A5329864 09/22 09/23
Attenuator 10dB AEROFLEX _ A7122269 09/20 03/23

Note: In our quality system, the test equipment calibration due is more & less 2 months

N° 17465394-785131-B

TEST REPORT
Version : 01

Page 20/57




5.5.

1MBits/s

RESULTS

Maximum Conducted Output Power
Cmin Cnom
Spectrum Spectrum
Ref Level 15,39 dem  Offset 12.00 dB @ RBW 1 MHz
20de SWT 1.9 ps @ VBW 3 MHz

Mode FFT

Ref Level 1524 dBm

Offset 12.00 d8 ® RBW 1 MHz

M1[1]

2.4020023500 GHz|

SWT 1.9 s @ VBW 3 MHz
5.40 dBm|

Mode FFT

M1[1] 5.30 dBm|

2.4400065500 GHz

Hz

30001

pts

-80d

Type | Ref | Tre |
ML 1

X-value Y-value |

Span 3.0 MHz

CF 2.44 GHz

Function |
2.40200235 GHz

Function Result
5.40 dBm

30000 pts

Channel

Cmin

Spectrum
Ref Level 15.18 dBm

Att 20 B SWT

Type | Ref | Trc |

Span 3.0 MHz

X-value |

1 244000655 GHz

Y-value |

Function |

5.30 dBm

Offset 12.00 d8 @ RBW 1 MHz

1.9 s @ VBW 3 MHz

Mode FFT

10d

M1[1] 5.19 dBm|

2.4800114500 GHz|

-80 d

CF 2.48 GHz

30000 pts

Type | Ref | Tre |
M1

X-value |

Span 3.0 MHz

2.48001145 GHz

Y-value |

Function |
5.19 dBm

Offset Cable + Att (dB)

12

Antenna Gain (dBi)

Function Result

Maximum Conducted Power (dBm)

Function Result

Limit (dBm)

Cnom

1.9

12

5.40

30. Reduced by G-6dBi
if Antenna Gain above
6dBi

Cmax

1.9

12

5.30

30. Reduced by G-6dBi
if Antenna Gain above
6dBi

1.9

5.19

30. Reduced by G-6dBi
if Antenna Gain above

6dBi
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2MBits/s

Maximum Conducted Output Power

Spectrum

Cmin

Ref Level 15.40 dém  Offset 12.00 d8 & RBW 1 MHz

Att 20de SWT

1.9ps @ VBW 3 MHz  Mode FFT

10 df

M1[1]
Gie3

L

5.41 dBm|
2.4020117500 GHz|

30000 pts

Span 3.0 MHz

Type | Ref | Tre |
ML 1

X-value Y-value | Function |

Function Result

5.41 dBm

2.40201175 GHz

Spectrum
Ref Level 15.18 dBm Offset 12.00 dB @ RBW 1 MHz

Cnom

Spectrum

Ref Level 15.26 dBm  Offset 12.00 db @ RBW 1 MHz
Att 20dB  SWT 1.9 ps @ VBW 3 MHz

Mode FFT

10 df

M1[1]
M1
RSN S|

5.28 dBm|
2.4404824500 GHz|

30000 pts

Span 3.0 MHz

Type | Ref | Trc | X-value ¥-value
M1

| _Function |

Function Result

244046245 GHz 5.28 dBm

20dB SWT 1.9 ps @ VBW 3 MHZ

Mode FFT

M1[1]

™
[ ]

30000 pts

Span 3.0 MHz

Type | Re
M1

f | Tre | X-value | ¥-value
1

| _Function | Function Result

2.47097285 GHz £.10 dBm

Channel Offset Cable + Att (dB) Antenna Gain (dBi) Maximum Conducted Power (dBm) Limit (dBm)
30. Reduced by G-6dBi
Cmin 12 1.9 5.41 if Antenna Gain above
6dBi
30. Reduced by G-6dBi
Cnom 12 1.9 5.28 if Antenna Gain above
6dBi
30. Reduced by G-6dBi
Cmax 12 1.9 5.19 if Antenna Gain above
6dBi
5.6. CONCLUSION

Maximum Conducted Output Power measurement performed on the sample of the product STMICROELECTRONICS
STM32WB1MMC, SN: Sample 1, in configuration and description presented in this test report, show levels compliant to
the 47 CFR PART 15.247 & RSS 247 ISSUE 2 limits.
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6. PoOwER SPECTRAL DENSITY

6.1. TEST CONDITIONS

Test performed by : Majid MOURZAGH
Date of test - June 20, 2023
Ambient temperature :22°C

Relative humidity :39 %

6.2. TEST SETUP

- The Equipment Under Test is installed:
O On a table
M In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method
O Radiated Method

- Test Procedure:

I KDB 558074 D01 DTS Meas Guidance v05r02 § 8.4 (Method PKPSD)

a) Set analyzer center frequency to DTS channel center frequency.

b) Set the span to 1.5 times the DTS bandwidth.

c) Set the RBW to: 3 kHz.

d) Set the VBW = 3 x RBW.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum amplitude level within the RBW.
j) If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

Spectrum
analyser

E.U.T Attenuator

or
EMI receiver

Test set up of Power Spectral Density

TEST REPORT
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Photograph for Power Spectral Density

6.3. LIMIT

Power Spectral Density:

2400MHz-2483.5MHz: Shall not exceed 8dBm/3kHz

Limits are reduced by G-6dBi if Overall Antenna Gain above 6dBi

6.4. TEST EQUIPMENT LIST

TEST EQUIPMENT USED
Description Manufacturer Model Identifier Cal_Date Cal_Due

Full Anechoic Room SIEPEL _ D3044024
Multimeter - CEM FLUKE 87 A1240251 03/21 03/23

Power supply DC METRIX AX503 A7042307
SMA 1.5m SUCOFLEX 18GHz A5329863 05/22 05/23
Spectrum analyzer ROHDE & SCHWARZ FSV 40 A4060059 11/21 12/23
Thermo-hygrometer TESTO 608-H1 B4204120 12/20 02/23
SMA 1.5m SUCOFLEX 18GHz A5329864 09/22 09/23
Attenuator 10dB AEROFLEX A7122269 09/20 03/23

Note: In our quality system, the test equipment calibration due is more & less 2 months
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6.5. RESULTS

250kBits/s or 1MBits/s (same modulation)

Power Spectral Density

Cmin

Spectrum

RefLevel 1.12 dem Offset 12.00 dB & RBW 3 kHz

Att 5dB  SWT 631.9ps @ VBW 10 kHz  Mode FFT

M1[1]
2.4019986370 GHz|

ey

Ml iy

ik

WWUP\

Hz 30000 pts Span 985.2 kHz

Type | Ref | Tre | X-value
1 1

2.401998637 GHz

Y-value | Function |

-8.52 dBm

Function Result

Cnom

RefLevel -0.06 dim  Offset 12.00 d& @ RBW 3 kHz

5dB SWT  631.0ps @ VBW 10 kHz  Mode FFT

i M1[1]

B AT A S T "
VV“"UV L i V WU

-8.70 dBm|
2.4399988400 GHz

1\,

30000 pts Span 980.1 kHz

X-value
2.43999884 GHz

Y-value
-8.70 dBm

| Function | Function Result

Type | Ref | Trc |
ML 1

RefLevel -1.60 dém  Offset 12.00 dB @ RBW 3 kHz
Att 5dB SWT 6321 ps @ VBW 10 kHz

Mode FFT

[
!

M1[1] -8.66 dBm|

2.4799985720 GHz|

¥

N

A amed

i

W“'VV T

vfw Yy
i v W i
"

f

CF 2.48 GHz

30000 pts

Span 984.9 kHz

Type | Ref | Trc | X-value | v-value

| _Function | Function Result

2.479898572 GHz -8.66 dBm

Channel Offset Cable + Att (dB) Antenna Gain (dBi)

Power Spectral Density (dBm/3kHz) Limit (dBm/3kHz)

Cmin 12 1.9

8. Reduced by G-6dBi if
Antenna Gain above
6dBi

-8.52

Cnom 12 1.9

8. Reduced by G-6dBi if
Antenna Gain above
6dBi

-8.70

Cmax 12 1.9

8. Reduced by G-6dBi if
Antenna Gain above
6dBi

-8.66
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2MBits/s

Power Spectral Density
Cmin Cnom

Spectrum Spectrum

Ref Level -0.65 dbm  Offset 12.00 dB ® RBW 3 kHz Ref Level 0.56 dBm  Offset 12.00 d8 @ RBW 3 kHz
5db SWT 632.2ps ® VBW 10kHz  Mode FFT 5db SWT 6322 us @ VBW 10kHz Mode FFT

M11] -8.91 dBm) M1l -8.86 dBm)
2.4019979415 GHz ) 2.4399975490 GHz
A
o "V\[J\

wf\vﬂﬁﬂnﬂ\,\(\r/\ fof gy A o 5
A i

[ M 1 i

N
HVWUAVW Y WW'AW \[//

CF 2.402 GHz 30000 pts Span 1.073805 MHz B 12 30000 pts Span 1.0578 MHz
Marker
Type | Ref | Trc | I | Y-value | Function Function Result I | n Function Result
M1 1 -6.91 dBm M1 1

Reflevel -0.11 dém  Offset 12.00 dB & RBW 3 khHz
SdB  SWT  632.1ps @ VBW 10kHz Mode FFT

M1[1] -8.66 dBm|
2.4799968965 GHz|

A A.WAW Mvﬂwﬂn‘fr \/\[Lmﬂv TN et
Al Ty VI

M

1 { 1 i

CF 2.48 GHz 30000 pts Span 1.076205 MHz
Marker
Type | Ref | Trc | X-value

1 2.479996897 GHz

Channel Offset Cable + Att (dB) Antenna Gain (dBi) | Power Spectral Density (dBm/3kHz) Limit (dBm/3kHz)

8. Reduced by G-6dBi if
Cmin 12 1.9 -8.91 Antenna Gain above
6dBi

8. Reduced by G-6dBi if
Cnom 12 1.9 -8.86 Antenna Gain above
6dBi

8. Reduced by G-6dBi if
Cmax 12 1.9 -8.66 Antenna Gain above
6dBi

6.6. CONCLUSION

Power Spectral Density measurement performed on the sample of the product STMICROELECTRONICS
STM32WB1MMC, SN: Sample 1, in configuration and description presented in this test report, show levels compliant to
the 47 CFR PART 15.247 & RSS 247 ISSUE 2 limits.
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7. UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY BANDS AT THE BAND EDGE

7.1. TEST CONDITIONS

Test performed by : Majid MOURZAGH
Date of test - June 20, 2023
Ambient temperature :22°C

Relative humidity :39 %

7.2. TEST SETUP

- The Equipment Under Test is installed:
O On a table
M In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:

M Conducted Method
O Radiated Method

- Test Procedure:
v KDB 558074 D01 DTS Meas Guidance v05r02 § 8.5

E.U.T Attenuator

Spectrum
analyser

or
EMI receiver

Test set up of Unwanted Emissions into Non-Restricted Frequency Bands at the Band Edge
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-

Photograph for Unwanted Emission into non-restricted frequency bands at the band edge

7.3. LIMIT

All Spurious Emissions must be at least 20dB below the Fundamental Radiator Level at the Band Edge Edge “2400MHz
& 2483,5MHz”

7.4. TEST EQUIPMENT LIST

TEST EQUIPMENT USED
Description Manufacturer Model Identifier Cal_Date Cal_Due

Full Anechoic Room SIEPEL _ D3044024
Multimeter - CEM FLUKE 87 A1240251 03/21 03/23

Power supply DC METRIX AX503 A7042307
SMA 1.5m SUCOFLEX 18GHz A5329863 05/22 05/23
Spectrum analyzer ROHDE & SCHWARZ FSV 40 A4060059 11/21 12/23
Thermo-hygrometer TESTO 608-H1 B4204120 12/20 02/23
SMA 1.5m SUCOFLEX 18GHz A5329864 09/22 09/23
Attenuator 10dB AEROFLEX _ A7122269 09/20 03/23

Note: In our quality system, the test equipment calibration due is more & less 2 months
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7.5. RESULTS

1MBits/s

Cmin/Cnom/Cmax

Spectrum :%'
Ref Level 12.42 dBrm  Offset 12,00 dB & RBW 100 kHz
Att 20 dB SWT  113.8 ps @ YBW 300 kHz Mode FFT
@ LAP View@2Pk View@ 3Pk View
M1[1] M35.52 dBm
M 2.402h0170 GHz
0 dem M3[3] 5.12 dBm
2.48000170 GHz

som

— —a

|

-20 dBm

-30 dBm

-40 dBm

| ——T

)
f
|

=50 dBm

-70 dBm

~ _ Fz
20 dBm Fll
Start 2.39 GHz 30000 pts Stop 2.49 GHz
Marker
Type | Ref | Tre ¥-value ¥-value Function Function Result
11 1 2.4020017 GHz 5.5Z2 dBm
oz M1 1 -2.00167 MHz -60.05 dB
M]3 3 2.4800017 GHz .12 dBm
[RE3 123 3 2.492833 MHz -51,92 dB
15 2 2,4399783 GHz 2. 74 dBm

Frequency (MHz) Level (dBc) Limit (dBc)
2400 -60.05 20
2483.5 -61.93 20
TEST REPORT
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2MBits/s

Cmin/Cnom/Cmax

Spectrum n%'
Ref Level 16.00 dBm  Offset 12,00 dB & RBW 100 kHz

Att 20de  SWT 113.8 ps @ VYBW 300 kHz Mode FFT
@ 1AF Yiew@2Pk YView@3IPk View

o M1[1] 5.56 dBm

10 dBm——het B 2.408g0500 GHz
0 dem M3[3]

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-70 dem
0 dBm—Fll |
Start 2.39 GHz 30000 pts Stop 2.49 GHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result
1 1 2.402005 GHz L.56 dBm
[ 1 1 -2.005 MHz -38.34 db
I3 3 2.4799917 GHz L.15 dBm
D4 M3 3 3.50833 MHz -54, 55 dB
5 2 2.4400083 GHz 2.26 dBm
Frequency (MHz) Level (dBc) Limit (dBc)
2400 -38.34 20
2483.5 -64.55 20

7.6. CONCLUSION

Unwanted Emission into non-restricted frequency bands at the band edge measurement performed on the sample of the
product STMICROELECTRONICS STM32WB1MMC, SN: Sample 1, in configuration and description presented in this
test report, show levels compliant to the 47 CFR PART 15.247 & RSS 247 ISSUE 2 limits.
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8. UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY BANDS

8.1. TEST CONDITIONS

Test performed by
Date of test

: Majid MOURZAGH
:June 20, 2023

Ambient temperature :22°C

Relative humidity

139 %

8.2. TEST SETUP

- The Equipment under Test is installed:

O On a table

M In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method

O Radiated Method

- Test Procedure:

v KDB 558074 D01 DTS Meas Guidance v05r02 § 8.5

Spectrum
analyser

E.U.T Attenuator

or
EMI receiver

Test set up of Unwanted Emissions into Non-Restricted Frequency Bands
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Photograph for Unwanted Emission into non-restricted frequency bands
8.3. LIMIT
All Spurious Emissions must be at least 20 below the Fundamental Radiator Level

8.4. TEST EQUIPMENT LIST

TEST EQUIPMENT USED
Description Manufacturer Model Identifier Cal_Date Cal_Due
Multimeter - CEM FLUKE 87 A1240251 03/21 03/23
Power supply DC METRIX AX503 A7042307
Spectrum analyzer ROHDE & SCHWARZ FSV 40 A4060059 11/21 12/23
Thermo-hygrometer TESTO 608-H1 B4204120 12/20 02/23
Attenuator 10dB AEROFLEX _ A7122269 09/20 03/23

Note: In our quality system, the test equipment calibration due is more & less 2 months
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8.5. RESULTS

1MBits/s

CMiN /CNOM e /C 1M AX e

dBm

| WWWW 'TA, Wi
-100 ‘

9kHz 25GHz
Fréquence

Frequency (MHz) Level (dBm) Level (dBc Limit (dBc

2402.00 4.07 M
4804 -54.46 -58.53 20
7206 -61.36 -65.43 20

2440.00 2.96
4880 -56.81 -59.77 20
7320 -59.32 -62.28 20

2480.00 4.79
4960 -53.59 -58.38 20
7440 -59.97 -64.76 20
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2MBits/s

CMiN /CNOM e /C 1M AX e

dBm

I T e 7 e
Ll il
1n

ol

9kHz 25GHz
Fréquence

-100

Frequency (MHz) Level (dBm) Level (dBc Limit (dBc
2402.00 0.58 M
4804 -55.33 -55.91 20
7206 -63.73 -64.31 20
2440.00 5.18
4880 -57.40 -62.58 20
7320 -56.10 -61.28 20
2480.00 4.65
4960 -53.72 -58.37 20
7440 -60.65 -65.30 20

8.6. CONCLUSION

Unwanted Emission into non-restricted frequency bands measurement performed on the sample of the product

STMICROELECTRONICS STM32WB1MMC, SN: Sample 1, in configuration and description presented in this test report,
show levels compliant to the 47 CFR PART 15.247 & RSS 247 ISSUE 2 limits.
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9. AC POWER LINE CONDUCTED EMISSIONS

9.1. TEST CONDITIONS

Date of test : June 19, 2023
Test performed by : Majid MOURZAGH
Relative humidity (%) 1 40

Ambient temperature (°C) 21
9.2. TEST SETUP

Test procedure:
M ANSI C63.10 & FCC Part 15 subpart C

The EUT and auxiliaries are set 80cm above the ground on the non-conducting table (Table-top equipment) at 80cm from
the LISN, the cable has been shorted to 1meter length. The distance between the EUT and the vertical ground plane is
40cm. Measurement is made with a receiver in peak mode. This was followed by a Quasi-Peak, i.e. CISPR measurement
for any strong signal. If the average limit is met when using a Quasi-Peak detector, the EUT shall be deemed to meet
both limits and measurement with the average detector is unnecessary. Interconnecting cables and equipment's were
moved to position that maximized emission. The EUT is powered like specified in following table, through a LISN
(measure); auxiliaries are powered by another LISN.

Type Measurement performed:
M AC / O DC (Auxiliary used) M 120VAC/60Hz M 240VAC/50Hz
[0 USB (Laptop auxiliary) [0 120VAC/60Hz (Laptop auxiliary) [J 240VAC/50Hz (Laptop auxiliary)

Spectrum analyser
Or
EMI receiver

Pulse
Limiter

Test setup of AC Power Line Conducted Emissions
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Photograph of AC Power Line Conducted Emissions
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9.3. LIMIT

Frequency range Level Detector
66dBuV to 56pV* QPeak
0,15kHz t0 0,5MHz 56dBuV to 46uV* Average
56dBuV QPeak
0.5MHz to 5MHz 46dBpV Average
60BpvV QPeak
5MHz to 30MHz 50dBuV Average
*Decreases with the logarithm of the frequency
9.4. TEST EQUIPMENT LIST
TEST EQUIPMENT USED
Description Manufacturer Model Identifier Cal_Date Cal_Due
BAT EMC NEXIO v3.21.0.32 L1000115
Cable + self _ _ A5329578 05/22 05/23
EMC comb generator LCIE SUD EST _ A3169098
LISN ROHDE & SCHWARZ ENV216 C2320291 08/22 08/23
Receiver 20Hz — 8GHz ROHDE & SCHWARZ A2642019 10/20 02/23
Thermo-hygrometer (PM1/2/3) HQ 210 B4206022 01/21 03/23
Transient limiter ROHDE & SCHWARZ ESH3-22 A7122204 08/22 08/24

Note: In our quality system, the test equipment calibration due is more & less 2 months

9.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION

None

N° 17465394-785131-B
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9.6.

TEST RESULTS

Measurements are performed on the phase (L1) and neutral (N) of the power line.

CONDUCTED EMISSIONS

Graph name:

Emcit1

Test configuration:

Limit:

FCC CFR47 Part15C

Neutral : 120Vac / 60Hz

Class: B
Frequency range: [150kHz - 30MHZz]
Voltage / Frequency: 120Vac/60Hz RBW: 10kHz | VBW:  30kHz
Line: Neutral Trace color & detector: PEAK AVG
100
dBpv

FCC/FCC CFR47 Part15C - Classe:B - Q-Peak

FCC/FCC CFR47 Part15C - Classe:B - Avg

WYAWRWL v
VWM Vu"“”vf‘v\‘w Ww\)"u

o

L M L W
*w")w‘w’\)w‘J\‘*’W”w\,‘\'»*MJ‘;‘}W‘MMW;],WW‘,W'W;WWMW.Mw%‘m\mwmxWM\A»’M‘f’wM W “”'mkJJ\"J!l’\\l'JL‘MM'H‘MW(MW%M

i
o

150kHz 30MHz
Fréquence
Spurious emissions
: QPeak- . CISPR.AVG-
Frequency Lim.QPeak . CISPR.AVG |Lim.CISPR.AV |, .

(MHz) QPeak (dBpV) (dBpV) le(.(?BP)eak (dBpV) G (dBuV) legl(%lgl)?.AV
0.158 38.7 65.6 -26.9 31.3 55.6 -24.3
0.198 39.4 63.7 -24.4 33.0 53.7 -20.6
1.268 19.2 56.0 -36.8 13.7 46.0 -32.3
25.952 35.2 60.0 -24.8 25.0 50.0 -25.0
27.528 36.0 60.0 -24.0 25.3 50.0 -24.7
29.496 35.2 60.0 -24.8 25.8 50.0 -24.2
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CONDUCTED EMISSIONS
Graph name: Emc#2 Test configuration:
L|m|t:- FCC CFR47 Part15C Line - 120Vac / 60Hz
Class: B
Frequency range: [150kHz - 30MHz]
Voltage / Frequency: 120Vac/60Hz RBW: 10kHz | VBW:  30kHz
Line: Phase 1 Trace color & detector: PEAK AVG
100
dBpv
‘ FCC/FCC CFR47 Part15C - Classe:B - Q-Peakl/|
‘ FCC/FCC CFR47 Part15C - Classe:B - Avg
WW
sl | P WMM
ity W*'“”W”‘/‘A‘W“'J\vﬂ'wwWMMW[‘M»‘}\WMWV«WWWWM‘MW\-\W«W‘h’vW‘«"\’h’vh'rwwl Wil "“"WM!WI«MW
0
150kHz 30MHz
Fréquence
Spurious emissions
. QPeak- . CISPR.AVG-
Frequency Lim.QPeak . CISPR.AVG |Lim.CISPR.AV |, .
QPeak (dBuV) Lim.QPeak Lim.CISPR.AV
(MHz) (dBuV) (dB) (dBuV) G (dBuV) G (dB)
0.194 39.7 63.9 -24.2 31.1 53.9 -22.8
0.210 39.1 63.2 -24.1 34.0 53.2 -19.2
0.590 25.1 56.0 -30.9 18.5 46.0 -27.5
19.164 27.6 60.0 -32.4 20.3 50.0 -29.7
26.212 38.8 60.0 -21.2 28.8 50.0 -21.2
29.164 36.7 60.0 -23.3 27.3 50.0 -22.7
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CONDUCTED EMISSIONS

Graph name: Emc#3 Test configuration:
Limit: FCC CFR47 Part15C Neutral - 240Vac / 50Hz
Class: B
Frequency range: [150kHz - 30MHz]
Voltage / Frequency: 240Vac/50Hz RBW: 10kHz | VBW:  30kHz
Line: Neutral Trace color & detector: PEAK AVG
100
dBpv
\ FCC/FCC CFR47 Part15C - Classe:B - Q-Peak/
\ ‘ FCC/FCC CFR47 Part15C - Classe:B - Avg
A ‘
f 0 il M
S A A g i »M e
W«“\“,“"'W\}m\}&‘\,‘A‘,’\’N‘w,_\m,)ﬁ_}Wﬂm%‘wﬂ l"y‘#\‘wﬁw’m}M’Mwm'AW'M'A‘(‘\]\"J"WL‘WN‘W‘W’N"v“’klu'\")"l%w‘vl“th»ﬂl‘ﬁ}\%w'w"u HN " '.‘Ml NY‘H'WWMM\ :
0
150kHz 30MHz
Fréquence
Spurious emissions
. QPeak- . CISPR.AVG-
Frequency Lim.QPeak . CISPR.AVG | Lim.CISPR.AV |, .
QPeak (dBuV Lim.QPeak Lim.CISPR.AV
(MHz2) (dBuV) | (d4Buv) e (dBpV) G (dBpV) b
0.154 38.3 65.8 -27.5 30.3 55.8 -25.5
0.194 38.1 63.9 -25.7 29.8 53.9 -24.1
0.586 25.7 56.0 -30.3 18.3 46.0 -27.7
19.544 30.9 60.0 -29.1 22.1 50.0 -27.9
26.220 40.4 60.0 -19.6 30.0 50.0 -20.0
29.940 38.6 60.0 -21.4 29.1 50.0 -20.9
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CONDUCTED EMISSIONS
Graph name: Emc#4 Test configuration:
Limit: FCC CFR47 Part15C Line - 240Vac / 50Hz
Class: B )
Frequency range: [150kHz - 30MHz]
Voltage / Frequency: 240Vac/50Hz RBW: 10kHz | VBW:  30kHz
Line: Phase 1 Trace color & detector: PEAK AVG
100
dBpv
\ | FCC/FCC CFR47 Part15C - Classe:B - Q-Peak/
\ ‘ FCC/FCC CFR47 Part15C - Classe:B - Avg
il
A ‘ W f
\/jv NOWAN ,\Jl\‘wf*w”w P i | wuw N MW WKW(‘
VRN | " M bl
wuw"}Uvu"M'MNJ'\“"“““(\‘M \W'MN‘I’\H("\‘\Whn‘l%}vlww‘WMWWM'ft‘”“"v”aw»’bf‘\%\r‘»W/w‘fw,*W\W\Mv‘w by WMM‘N’MWWMW
0
150kHz 30MHz
Fréquence
Spurious emissions
. QPeak- . CISPR.AVG-
Frequency Lim.QPeak . CISPR.AVG |Lim.CISPR.AV |, .
QPeak (dBuV Lim.QPeak Lim.CISPR.AV
(MHz2) (dBuV) | (d4Buv) e (dBpV) G (dBpV) b
0.154 38.6 65.8 -27.2 30.6 55.8 -25.2
0.210 38.1 63.2 -25.1 32.1 53.2 -21.1
0.590 24.0 56.0 -32.0 17.4 46.0 -28.6
19.532 31.2 60.0 -28.8 23.0 50.0 -27.0
26.648 39.2 60.0 -20.8 28.9 50.0 -21.1
29.756 38.2 60.0 -21.8 25.5 50.0 -24.5
9.7. CONCLUSION

AC Power Line Conducted Emission measurement performed on the sample of the product STM32WB1MMC, Sn:
Sample 1, in configuration and description presented in this test report, show levels compliant to the 47 CFR PART 15
& RSS Gen limits.
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10. UNWANTED EMISSIONS IN RESTRICTED FREQUENCY BANDS

10.1. TEST CONDITIONS

Date of test
Test performed by
Relative humidity (%)

Ambient temperature (°C)

10.2. TEST SETUP

Test procedure:

: June 19, 2023

: Majid MOURZAGH
1 40

21

M ANSI C63.10 & FCC Part 15 subpart C

Following frequency ranges, test setup parameters are different and specified in this table:

Frequency range:

9kHz to 30MHz

Test:

Pre-Characterization ‘ Qualification

Antenna Polarization:

Parallel, Perpendicular and Ground parallel

Antenna Height: im ‘ 1m
Antenna Type: Loop

RBW Filter: 200Hz below 150kHz / 9kHz above 150kHz
Maximization: Turntable rotation of 360 degrees range

EUT height: 1.5m 1.5m

Test site: Full Anechoic Chamber Open Aera Test Site
Distance EUT - Antenna: 3m 3m
Detector: Peak QPeak

Frequency range:

30MHz to 1GHz

Test:

Pre-Characterization ‘ Qualification

Antenna Polarization:

Horizontal and Vertical

Antenna Height:

Centered on EUT (§6.6.5 ANSI C63-10) ‘ Varied from 1m to 4m

Antenna Type: Biconical & Bi-Log

RBW Filter: 120kHz

Maximization: Turntable rotation of 360 degrees range

EUT height: 1.5m 1.5m

Test site: Full Anechoic Chamber Open Aera Test Site
Distance EUT - Antenna: 3m 3m
Detector: Peak QPeak

N° 17465394-785131-B
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Frequency range:

1GHz to 14GHz

Test:

Pre-Characterization ‘ Qualification

Antenna Polarization:

Horizontal and Vertical

Antenna Height:

Centered on EUT (§6.6.5 ANSI C63-10) ‘ Varied from 1m to 4m

Antenna Type: Horn

RBW Filter: 1MHz

Maximization: Turntable rotation of 360 degrees range

EUT height: 1.5m 1.5m

Test site: Full Anechoic Chamber Semi-Anechoic Chamber
Distance EUT - Antenna: 3m 3m

Detector: Peak & Average Peak & Average
Frequency range: 14GHz to 26GHz

Test:

Pre-Characterization ‘ Qualification

Antenna Polarization:

Horizontal and Vertical

Antenna Height: Centered on EUT (§6.6.5 ANSI C63-10) ‘ Varied from 1m to 4m
Antenna Type: Horn

RBW Filter: 1MHz

Maximization: Turntable rotation of 360 degrees range

EUT height: 1.5m 1.5m

Test site: Full Anechoic Chamber Semi-Anechoic Chamber
Distance EUT - Antenna: im m

Detector: Peak & Average Peak & Average
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€ >

Spectrum analyser
Or
EMI receiver

Test setup of Unwanted Emissions in Restricted Frequency Bands

Same setup is used in semi anechoic chamber during pre-characterization, with a distance of 3m between EUT and antenna.
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Axis XY on FAR

Axis Z on FAR

Photograph of Unwanted Emissions in Restricted Frequency Bands
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Axis XY on OATS

'i. . e et o il

Axis Z on OATS

Photograph of Unwanted Emissions in Restricted Frequency Bands
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10.3.

LIMIT

Measure at 300m

Frequency range Level Detector
9kHz-490kHz 67.6dBuV/m /F(kHz) QPeak
Measure at 30m
Frequency range Level Detector
490kHz-1.705MHz 87.6dBuV/m /F(kHz) QPeak
1.705MHz-30MHz 29.5dBuV/m QPeak
Measure at 10m
Frequency range Level Detector
30MHz to 88MHz 29.5dBuV/m QPeak
88MHz to 216MHz 33dBpV/m QPeak
216MHz to 960MHz 35.5BuV/m QPeak
960MHz to 1000MHz 43.5dBpV/m QPeak
63.5dBuV/m Peak
Above 1000MHz 43.5dBuV/m Average
Measure at 3m
Frequency range Level Detector
30MHz to 88MHz 40dBpV/m QPeak
88MHz to 216MHz 43.5dBuV/m QPeak
216MHz to 960MHz 46BuV/m QPeak
960MHz to 1000MHz 54dBuV/m QPeak
74dBpV/im Peak
Above 1000MHz 54dBpV/m Average
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10.4.

TEST EQUIPMENT LIST

TEST EQUIPMENT USED

Description Manufacturer Model Identifier Cal_Date Cal_Due

Amplifier 9kHz - 40GHz LCIE SUD EST _ A7102082 05/22 05/24

Antenna Bi-log AH System SAS-521-7 C2040180 02/21 02/23

Antenna horn 18GHz EMCO 3115 C2042029 03/22 03/25
BAT EMC NEXIO v3.21.0.32 L1000115

CABLE TELEDYNE R82-0404-8M A5330008 02/22 02/24

Cable 0.75m - 18GHz A5329900 08/22 08/24

Cable 1m HUBER & SUHNER 18GHz A5329705 08/21 08/23

Cable 1m HUBER & SUHNER 18GHz A5329706 08/21 08/23

Cable SMA 40GHz 40cm WITHWAVE WID1 SM1- A5329979 04/21 04/23
Comb EMR HF YORK CGEO01 A3169114
CONTROLLER INNCO CO3000 D3044034

Emission Cable (SMA 1m) TELEDYNE 26GHz A5329874 08/22 08/23

Emission Cable (SMA 3.3m) TELEDYNE 26GHz A5329875 08/22 08/23

Filter Matrice LCIE SUD EST Combined filters A7484078 09/20 03/23

Multimeter - CEM FLUKE 189 A1240171 09/21 09/23
Rehausse Table C3 LCIE _ F2000507
Rehausse Table C3 LCIE _ F2000511

Semi'A”ec'}gg)Chamber #3 SIEPEL _ D3044017_BF 04/22 04/25

Semi'A”e(C\?g{X/g)‘amber #3 SIEPEL _ D3044017_VSWR 04/22 04/25

Spectrum analyzer ROHDE & SCHWARZ FSU 26 A4060058 09/21 09/23
Table C3 LCIE _ F2000461

Therr(*‘Pol\'Ah13;%;g;“eter KIMO HQ 210 B4206022 01/21 03/23
TILT INNCO TILT D3044033
Turntable chamber (Cage#3) ETS Lingren Model 2165 F2000371
Turntable controller (Cage#3) ETS Lingren Model 2090 F2000444

Antenna Bi-log CHASE CBL6111A C2040172 04/22 04/24
Antenna Mat (OATS) ETS Lingren 2071-2 F2000392

Cable (OATS) _ 1GHz A5329623 09/22 09/23

Emission Cable RADIALEX A5329061 08/22 08/23

Emission Cable MICRO-COAX 1GHz A5329656 08/22 08/23

OATS _ _ F2000409 07/22 07/23

Receiver 20-1000MHz ROHDE & SCHWARZ ESVS30 A2642006 05/22 05/24

Note: In our quality system, the test equipment calibration due is more & less 2 months
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10.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION
None
10.6. RESULTS

10.6.1. 9kHz to 30MHz
Graphs — Pre characterization:

RADIATED EMISSIONS

Graph name: Emr#1 Test configuration:
éllr:slts:' FCC CFRA7 Part15C (0°/90°) - TX mode - Axis 0° (Worst case presented)
Frequency range: [9kHz - 30MHz]
Antenna polarization: RBW : 200Hz to 10kHz
Azimuth: 0° - 360° VBW : 1kHz to 30kHz
140 | ' T
dBuV/m

FCC/FCC [CFRA47 |Part15C - Classe: - QCréte/3.0m)

g ey Rl Ll b L T

= I""‘f‘"“"",h.ﬂ\,)l;.l: i
¥ J'm% | ; |
il Mo AN Ao Lt i, e

| y'

9kHz 30MHz
Fréquence

Spurious emissions

No significative frequency observed
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RADIATED EMISSIONS

Graph name:

Emr#2

Test configuration:

Limit:

FCC CFR47 Part15C

Class:

(180°) - TX mode - Axis 0° (Worst case presented)

Frequency range: [9kHz - 30MHz]

Antenna polarization:

RBW : 200Hz to

10kHz

Azimuth:

0° - 360°

VBW : 1kHz to 30kHz

140 |
dBpV/m

FCC/FCC CFR47T [Part15C - Classe: - QCnéte/3.0m|
0
-10 | .
9kHz 30MHz
Fréquence
Spurious emissions
No significative frequency observed
Final measurement:
9kHz to 30MHz
Polarization Frequency Peak Level QPeak Level Limit Margin QPeak
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/im)

No significant frequency observed
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10.6.2. 30MHz to 1GHz
Graphs — Pre characterization:

RADIATED EMISSIONS
Graph name: Emr#3 Test configuration:
Ic':llr:s'ts:_ FCC CFRA47 Part15C (H+V) - Cmin - TX mode - Automatic Axis
Frequency range: [30MHz - 18GHz]
Antenna polarization: RBW : 100kHz to 1MHz
Azimuth: 0° - 360° VBW : 300kHz to 3MHz
FCC/FCC CFR47 Part15C - Classe: - Moyenne/3.0m
FCC/FCC CFR47 Part15C - Classe: - QCréte/3.0m/
FCC/FCC CFR47 Part15C - Classe: - Créte/3.0m/
Peak (Suspect Manuel) (Verticale)
Avg (Suspect Manuel) (Verticale)
Peak (Horizontale)
Peak (Verticale)
Avg (Horizontale)
Avg (Verticale)
100 | |
dBuVim | | | N o
| |
| I F¢ . 'r;.ui- {150
| ‘ |
! ! (il 1L —J ! 1 1 ;&W’W
' | PmEY - |
0. | |
30MHz 18GHZ
Fréquence
Spurious emissions
Frequency Peak Lim.Peak Lim.Avg N Correction
(MHz) (dBuV/m) (dBuv/im) | Ave(dBuVim) | g vim) | Pelarization (dB)
2402.171* 95.4 - 93.1 - Vertical 30.2
4802.906 54.9 74.0 44.9 54.0 Vertical -14.0
7205.906 50.0 74.0 45.6 54.0 Vertical -10.0
16493.906 56.1 74.0 46.8 54.0 Vertical 4.2
17943.469 56.8 74.0 48.5 54.0 Vertical 6.8

*: carrier frequency
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RADIATED EMISSIONS

Graph name: Emr#4 Test configuration:
e FCC CFRA7 Part1SC (H+V) - Cmid - TX mode - Automatic Axis

Frequency range: [30MHz - 18GHz]

Antenna polarization: RBW : 100kHz to 1MHz
Azimuth: 0° - 360° VBW : 300kHz to 3MHz
FCC/FCC CFR47 Part15C - Classe: - Moyenne/3.0m
FCC/FCC CFR47 Part15C - Classe: - QCréte/3.0m/
FCC/FCC CFR47 Part15C - Classe: - Créte/3.0m/
Peak (Suspect Manuel) (Horizontale)
Peak (Suspect Manuel) (Verticale)
Avg (Suspect Manuel) (Horizontale)
Avg (Suspect Manuel) (Verticale)
Peak (Horizontale)
Peak (Verticale)
Avg (Horizontale)
Avg (Verticale)
100 | |
dBpv/m T | T | i
|
| | |
| i C om | - M“"“Nﬁ!
| =
MM"W waM |
0. | |
30MHz 18GHz
Fréquence
Spurious emissions
Frequency Peak Lim.Peak Lim.Avg R Correction
(MHz2) (dBpV/m) (dBpVim) | A9 (@BRVIM) | Bivim) | Polarization (dB)
2441.959* 96.2 - 94.5 - Vertical 30.2
4883.062 53.3 74.0 47.4 54.0 Horizontal -13.8
7325.719 50.8 74.0 45.5 54.0 Horizontal -9.8
16511.625 56.0 74.0 47.0 54.0 Horizontal 4.2
17967.094 56.2 74.0 48.5 54.0 Horizontal 6.9
*: carrier frequency
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RADIATED EMISSIONS

Graph name: Emr#5 Test configuration:
Ic':llr:s'ts:_ FCC CFRA47 Part15C (H+V) - Cmax - TX mode - Automatic Axis

Frequency range: [30MHz - 18GHz]

Antenna polarization:

RBW : 100kHz to 1MHz

Azimuth: 0° - 360° VBW : 300kHz to 3MHz

FCC/FCC CFR47 Part15C - Classe: - Moyenne/3.0m
FCC/FCC CFR47 Part15C - Classe: - QCréte/3 0m/
FCC/FCC CFR47 Part15C - Classe: - Créte/3.0m/
Peak (Suspect Manuel) (Horizontale)

Avg (Suspect Manuel) (Horizontale)

Peak (Horizontale)
Peak (Verticale)
Avg (Horizontale)

Avg (Verticale)
100 | |
dBuV/m | | |
| |
| | EL 'r;.ui. {12
. | .
| 1 |
| . O 1 —
| [} | I § I I |W“‘""‘M"
l | 'W“"M&M |
| | Bl |
0
30MHz 18GHz
Fréquence
Spurious emissions
Frequency Peak Lim.Peak Lim.Avg N Correction
(MHz2) (dBpV/m) (dBpV/im) | A9 (@BRVIM) | Bivim) | Polarization (dB)
2479.993* 98.4 - 97.2 - Horizontal 30.2
4959.844 51.2 74.0 46.4 54.0 Horizontal -13.7
7439.625 52.0 74.0 45.1 54.0 Horizontal -9.5
14559.188 52.6 74.0 44.8 54.0 Horizontal -0.5
16510.781 55.9 74.0 47.0 54.0 Horizontal 4.2
17872.594 56.8 74.0 48.8 54.0 Horizontal 6.4
*: carrier frequency
Final measurement:
30MHz to 1GHz
Polarization Frequency Peak Level QPeak Level Limit Margin QPeak
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/im)

No significant frequency observed
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10.6.3. 1GHz to 25GHz

Graphs — Pre characterization:

RADIATED EMISSIONS
Graph name: Emr#6 Test configuration:
'C':'I':s'ts FCC CFRA7 Part15C (H+V) - CMin - TX mode - Automatic Axis
Frequency range: [18GHz - 25GHz]
Antenna polarization: RBW : 1MHz
Azimuth: 0° - 360° VBW : 3MHz
FCC/FCC CFR47 Part15C - Classe: - Moyenne/1.0m
FCC/FCC CFR47 Part15C - Classe: - Créte/1 0m/
Peak (Suspect Manuel) (Verticale)
Avg (Suspect Manuel) (Verticale)
Peak (Horizontale)
Peak (Verticale)
Avg (Horizontale)
Avg (Verticale)
100
dBuv/m
0
18GHz 25GHz,
Fréquence
Spurious emissions
Frequency Peak Lim.Peak Lim.Avg N Correction
(MHz2) (dBuV/m) (dBuvim) | Av9(@BuVim) | g vim) | Pelarization (dB)
19079.750 55.6 83.5 47.0 63.5 Vertical 2.9
19833.125 55.6 83.5 46.8 63.5 Vertical 2.7
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RADIATED EMISSIONS

Graph name: Emr#7 Test configuration:
'C':'I':s'ts FCC CFR47 Part15C (H+V) - CMid - TX mode - Automatic Axis
Frequency range: [18GHz - 25GHz]

Antenna polarization: RBW : 1MHz

Azimuth: 0° - 360° VBW : 3MHz
FCC/FCC CFR47 Part15C - Classe: - Moyenne/1.0m
FCC/IFCC CFRA47 Part15C - Classe: - Créte/1.0m/
Peak (Suspect Manuel) (Verticale)
Avg (Suspect Manuel) (Verticale)
Peak (Horizontale)
Peak (Verticale)
Avg (Horizontale)
Avg (Verticale)

100
dBuv/m

Bt ot s, AN I o honei s T NP N PR SO B SR i

0.
18GHz 25GHz
Fréquence
Spurious emissions
Frequency Peak Lim.Peak Lim.Avg N Correction
(MHz2) (dBuV/m) (dBpvim) | Av9(dBWVIm) | B vim) | Polarization (dB)
19077.125 55.1 83.5 45.7 63.5 Vertical 3.0
20989.875 55.9 83.5 44.8 63.5 Vertical 2.1
TEST REPORT
N° 17465394-785131-B Version : 01 Page 55/57



RADIATED EMISSIONS
Graph name: Emr#8 Test configuration:
Ic':llr:s'ts:_ FCC CFR47 Part15C (H+V) - CMax - TX mode - Automatic Axis
Frequency range: [18GHz - 25GHz]
Antenna polarization: RBW : 1MHz
Azimuth: 0° - 360° VBW : 3MHz
FCC/FCC CFR47 Part15C - Classe: - Moyenne/1.0m
FCCIFCC CFRA7 Part15C - Classe: - Créte/1.0m/
Peak (Suspect Manuel) (Verticale)
Avg (Suspect Manuel) (Verticale)
Peak (Horizontale)
Peak (Verticale)
Avg (Horizontale)
Avg (Verticale)
100
dBpv/m
" AT TN\ bl b o E
Y e : = . WWM B TP
0 I
18GHz 25GHz
Fréguence
Spurious emissions
Frequency Peak Lim.Peak Lim.Avg N Correction
(MHz2) (dBuV/m) (dBpvim) | AvV9(dBWVIm) | B vim) | Polarization (dB)
19021.125 55.6 83.5 45.6 63.5 Vertical 2.9
20438.625 55.8 83.5 45.7 63.5 Vertical 2.5
Final measurement:
. . _ . Remark
Test Meter Detector | Polarity | Azimuth | Antenna | Transducer Level Limit Margin
Frequency | Reading Height Factor
(MHz) dB(uV) (Pk/Av) (V/IH) | (Degrees) | (cm) (dB) (dBuV/m) | (dBuV/m) | (dB)
No significant frequency observed
10.7. CONCLUSION

Unwanted Emissions in Restricted Frequency Bands measurement performed on the sample of the product
STM32WB1MMC, Sn : Sample 1, in configuration and description presented in this test report, show levels compliant to
the 47 CFR PART 15.209 & RSS-Gen limits.
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1. UNCERTAINTIES CHART

Incertitude élargie | Incertitude

laboratoire / limite du CISPR
Type de mesure / Kind of measurement Wide uncertainty | CISPR

laboratory uncertainty limit

(k=2) £ x ty
Measurement of conducted disturbances in voltage on the power port 3.29dB 3.4dB
Measurement of conducted disturbances in voltage on the telecommunication port. 3.26 dB 5dB
Measurement of discontinuous conducted disturbances in voltage 3.33dB 3.4dB
Measurement of conducted disturbances in current 2.67 dB 2.9dB
Spurious emission, radiated (Semi anechoic chamber & open test site) 5.60 dB 6 dB
Spurious emission, radiated (Full anechoic chamber above 1GHz) +3.8 dB +6 dB
Occupied Channel Bandwidth +2.8 % 5%
RF power, conducted +1.2 dB +1.5dB
Power Spectral Density, Conducted +1.7dB +3 dB
Spurious emission, conducted +2.3dB +3 dB
Temperature +0.75 °C +3 °C
Supply Voltages 1.7 % 3%

Les valeurs d’incertitudes calculées du laboratoire étant inférieures aux valeurs d’incertitudes limites établies par la norme, la conformité de I'échantillon
est établie directement par les niveaux limites applicables. / The uncertainty values calculated by the laboratory are lower than limit uncertainty values
defined by the standard. The conformity of the sample is directly established by the applicable limits values.
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