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,l BEOEyr7YS

3 REOEYNTYT

STM32CubeMonitor-RF (&, STM32WB L1)—X - T4 40V A—SIZE BN TH—T R - TRAMNBEZ IR T EY
—ILTY , ZIELZIEDEA DT AL PER BIEHENREINTET . K 3 ICRRMLBEERRFTERLET . COVT
ryz 7895 —2 & www.st.com MSER TAFTEET,

3. STM32CubeMonitor-RF EIm D

|3 sTm32CubeMonitor-RF - | X

|%|': STM32CubeMonitor-RF Settings  Device  Help oy < 4,

Device : STM32WBS5x
X e B ot
(CMO version: 0.3.0.1/e

ACI Commands Scripts Beacon RF Tests ACI Utilities AcCl log Update | /| Autoscroll  Ji=si 2 RE6E
Mo Time Type
9 1505:1.. HCI_READ_LOCAL_VERSION_INFORMA..

10 15:05:18.591 Command Complete
11 15:05:18.597 VS _HCLC1_DEVICE_INFORMATION

Command

[V] selectall HCI HCl test HAL GAP GATT L2CAP O\‘ 12 1505:18.605 Command Complete

HCI_DISCONNECT
HCI_READ_REMOTE_VERSION_INFORMATION
HCI_SET_EVENT_MASK

HCI_RESET

HCI_READ_TRANSMIT_POWER_LEVEL
HCI_READ_LOCAL_VERSION_INFORMATION
HCI_READ_LOCAL_SUPPORTED_COMMANDS
HCI_READ_LOCAL_SUPPORTED_FEATURES
HCI_READ_BD_ADDR

HCI_READ_RSSI

HCI_LE_SET_EVENT_MASK
HCI_LE_READ_BUFFER_SIZE
HCI_LE_READ_LOCAL_SUPPORTED_FEATURE
HCI_LE_SET_RANDOM_ADDRESS
HCI_LE_SET_ADVERTISING_PARAMETERS
HCI_LE_READ_ADVERTISING_CHANNEL_TX_POWER
HCI_LE_SET_ADVERTISING_DATA
HCI_LE_SET_SCAN_RESPONSE_DATA
HCI_LE_SET_ADVERTISE_ENABLE 8§

Command Parameters Details

€ :I ° Add pauee in script .manscriutnecarding

CDYVIRITT7 Y= ILDFEELWERBAIZ DL TIL, STM32CubeMonitor-RF software tool for wireless performance
measurements (UM2288) % Z S BB<fZ&LY, STM32CubeMonitor-RF Z{# 3 5(Z(E. STM32WB L 1)—X <440
AVMA—3T M4 FSURRTFLUN E—RDI7—LIT7ETATS LT IBRENHYFET,
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,l TINARADEEE

4 FINAADEKRTE

STM32CubeProg I&. STM32 # RN TOT ST IZEREINEY—ILTHY . KD 2 DDA RT—RENLT. T
INARADAE)DTAT ST ORIEET DO DHNOT NREFRBLET .
. FINYG A0 T1—R (JTAG BLY SWD)-STM32WB55 T/AA READT77L 2 XT =27 )L (RM0434:

Multiprotocol wireless 32 bit MCU Arm® A-based Cortex®M4 with FPU,Bluetooth® Low-Energy and
802.15.4 radio solution) #Z S BB ELY,

. J—hA—% 42572 —X (UART. USB DFU. I12C. SPI. &1 CAN)-STM32WB55 T/\f RRADYI7L>

AT =27 )L (RM0434 : Multiprotocol wireless 32 bit MCU Arm® A-based Cortex®M4 with FPU,Bluetooth®
Low-Energy and 802.15.4 radio solution) S B{EE0Y,

STM32CubeProg DA A7x—R%&H 4 [TRLET , COVILI 7 IE www.st.com MHOEHTAFTEET,

4. STM32CubeProg 1>47x—XH

m STM32CubeProgrammer - [m] X

»

q

[o]
CubeProgrammer

— Memory & File edition

[l Address 0x0800000  ~ Size 0x400 Data width 32-hit ~

Address 0 4 8 & ASCI
0x08000000 20001048 0800297D 08002889 080028BEB Hoo .07 Can(e.
0x08000010 080029a1 080029A5 08002949 00000000 i)..¥)..0)......
0x08000020 00000000 00000000 00000000 080028BD ............ %(..
0x08000030 080028BF 00000000 080028C1 080028C3 oo JACLAC. .
0x08000040 080029AD 08002981 08002985 080028D3 DR RN T) I+ T A
0x08000050 08002989 080029eD 080029C1 080029¢5 LB LA LLA) ..
0x08000060 080029C9 080029CD 08002901 080029D5 E)..I)..R)..0)..
0x08000070 08002909 080029DD 080029E1 080029E5 0)..¥)..a)..a)..
0x08000080 080029E9 080029ED 080029F1 080029F5 €)..1)..f)..8)..
0x08000090 080029F9 080029FD 08002A01 08002A05 V)R R S,
0x080000A0 08002409 08002A0D 08002a11 08002A15 LELLLELLLELLLEL
0x080000B0 08002A19 08002A1D 08002A21 08002A25 B2 il e o T

N N2ONNNCN nennzala neNnIAIN nennIa2l N2NNIA2L e

Log Verbosity level e 1

15:06:56 : Dewice ID : Ox49%

15:06:57 : UPLOADING OPTION BYTES DATA ...
15:06:57 : Bank : 0x00

15:06:57 : Address : O0x538004020

15:06:57 : 5ize : 104 Bytes

15:06:57 : UPLOADING ...

15:06:57 : 5ize : 1024 Bytes

15:06:57 : Address : Ox8000000

15:06:57 : Read progress:

Device information

15:06:57 : Time elapsed during the read operation is: 00:00:00.007

CDYILDzT7 - Y—ILDFLWRBIZOWTIE, 2—H<T=27 /L (UM2237: STM32CubeProgrammer software
description) S HLEELY,

Bluetooth® Low Energy MiB& . £ ALY TAFE—R(DTM)EFERBLT. 77U —3> a9k - (U8 71—2R
(ACH) BEUHRAR-ATUR-A2A2TT—R(HCDZEMLT STM32WB L )—X %A /0a khA—5(2av U RE#EL
i-g_o

MB1355C £ T STM32WB )—X -9 A3V bA—5%TAY 5 LT BICIF. 2—H<7=27 )L (UM2550: Getting
started with STM32CubeWB for STM32WB Series) TiBASN TSI IA YL R-a7 Oty d D/ 1 FUEEIRT
3HEIDFIEBIZH>TESL, stm32wb5x BLE Stack fw J7—AT7% Arm® Cortex®-M0+ 370t v+ I
L. STM32WB 2 1) —X- 34903V bA—5DH > FILTO%5 5L BLE TransparentMode % Arm® Cortex®-
M4 Oty HITHRIRT ERENHYET , 77— L7 DIFBATIZ DLV TIE., Getting started with STM32CubeWB for
STM32WB Series 1—H< =27 /L (UM2550) & S BBFEELY,
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> /4 &=

5 ER

7 ay 4 TRRE=I7—L 27 D Arm® Cortex®-M0O+(stm32wb5x BLE_Stack fw)#&U Arm® Cortex®-M4
(BLE_TransparentMode)Z#HAA—FLIzR— FOERERALES,

RIVFA—BEFERL T RORAUPTEREZRELET GOV T R—FOEBREZ SRS,

. VDD
. VDDA
. VBAT

. VDDSMPS (STM32WBxO0 IZIE#ERASNFEEA)
. VFBSMPS (STM32WBxX0 IZIFBRSNEEA)
. VDDRF

. VDDUSB (STM32WBx0 IZIZ#ERAShFEEA)

MB1355C TI&. LANILLTEERBL TS0, EAAREZRKEE(E 3.3V TY, VDD, VBAT, VDDUSB,
VDDA, & U VDDSMPS EiRRl&. 774 /LT VDD_MCU tL\D%'ﬂ\(D’] A—NLVERICEGESh, BELAILIE
JP2 THERTEFT .

FY—MREAIZIL, SMPS B EFTESTLSIGE . MIESN-EVBEREFTEDEICBRELTVORELNHYFT,

__-

nllll

FEBEERE 1.710
A/D 2> /\—% Ff=I& COMP %A 1.62(2)
X VREFBUF {5/ 24
VDDA FFOTHBEE 36
A/D 3 /3—4%, COMP, VREFBUF .
KIEMA
VBAT N7y T BHEBE - 1.55 36 v
VDDSMPS | SMPS £ EE - 1.71 36
VFBSMPS | SMPS Z74—R/\w/EE - 1.4 36
VDDRF B/\RF BE - 1.71 36
USB 3.0 36
VDDUSB USB H##AEE
USB sk{# 0 36

1. STM32WBx0 MH& . &/IME = 2V
2. STM32WBx0 Min&E . Bk

SMPS NNEHDIEE . VFBSMPS (& VDDSMPS [Z#E#LE T,

STM32WB L1)—X -4/ Aa>kO0—50 SMPS OfEAAZEDFMIZ DL TIL, Usage of SMPS on STM32WB
Series microcontrollers 7 1) —a> - /—k (AN5246) S S ELY,

E STM32WB 21)—X %4903 bra—50T—4Y—hkTlE, KPI BLE TRMN —XDEEETR (T VDD #8HBLET
M. RF R4Fv4{El% VDDRF + VDDSMPS 25 BL%EY,
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,l HSE D%

6 HSE &%

STM32WB ¥ A/4 03> bA—5TIlL, BLE DIGE (FEEHEFRILZED 50ppm Kk, 802.15.4 DiGE . iz BLE &

802.15.4 MW AEFEAT HBE (X 40ppm DHER 32 MHz H R B )L -F L L—4%FRALET, T/A1XIZ[E. PCB D

BEREEWHETIOICVIRZILERBEZRARIZE-OIZFERATESZTASSLREERAS AV TUYNEENT

WET,

RF WNIELKENMET N ESIMIERELZIOVIIKELTOVSIDT, CRIEERBIZEELFIETT, VOV I ERB DR

EFESERRBCEEZEL. TOHKE.RF OEENMETLEY . ZHNERICERLEZY. REDBEIEY AT LA

BELAo=ULET,

STM32 DAY LR -R4H0arvrO0—S5%FEALI-S%EE HSE BRI~ IZVY 1 7T)5— 30 /—F(AN5042) T

(%, STM32WB L)) —X -4/ Aarvra—5NDN1=6H D 3 DD HSE AR AEICDLNTHRBALTLET,

X-CUBE-CLKTRIM #5838V b7 Tld, RF 77U —2ar TROON D BB EERBEZER T 50D HSE 91

AR -F L L—EDRABAENRINTLET,

HSE ZURAIL-FLL—EDIELWEL A VG H# RIS R E A A RIL. CH17 (2440MHz) O£ KR TT INA RET

ATSLL. ARGML-FTFIAY T BB OREZRETSH2ETT . TOFIBILLUTDESYTT,

1. J2I2 SMA ORI HBI5E L MB1355C iR—RERRINIL-TFSA4HIZ RF ¥—J L THEHEL (ZDHE.
C35 #MY4sLT C38 ZHYUATHITET) . TNLUNDIFZTE L 24GHz 7o T T %5 BBDAAR—MIELAAFE
ER

2. MB1355C OERBRHIRALET,
ARGRIV-TFS5AFERDESIZETELET : X/ = 500kHz, RBW & VBW & AUTO,

4. STM32CubeMonitor-RF Z{# AL T, STM32WB L1J—X v/ o0arbO—3 (28K L. B 5 TR /85A—4%
5T START TONE GE{ET RN ZE{TLET (ToneONE E—KFTlE. T—2DEE Ly /O—FILERS
hE¥),

w

[ 5. STM32CubeMonitor-RF 0 &% 5E

|3 sTm32CubeMonitor-RF - | X
M :
el sTM32CubeMonitor-RF Seltngs  Deviee  Help oy x 4y
Device : STM32WBSx
3 - e
(CMO version: 0.3.0.1/e
AC| Commands Scripts Beacon RF Tests ACI Utilities ACllog [ Update [] Autoscroll

No Time Type

.. 15:30:5.. HCI_READ_LOCAL_VERSION_INFORM...
11 1530:57.127 Command Complete

Test mode = Transmiiter (TX)

Transmitter 12 15:30:57.130 VS_HCIC1_DEVICE_INFORMATION
13 1530:57.139 Command Complete

PA Level | 31 (+6dBm) v |

TX Frequency | 2440 MHz (Channel 17) |

Length of Data ‘ 0x25 v |

Packet Payload ‘ 000 - Pseudo-Random bit sequence 9 A

FHY | 0x01 - Transmitter set to use the LE 1M PHY v |

Q=

Test measurement

Transmitted packets count
Received packets count
Packet Error Rate (PER):

RSSI
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,l HSE D%

5. BREOBEF, ARIML-TFIAHFTRELIb—UADRESIET,

6. 6 TlE, FraIL 17 TRAESNf=;b—2[F 2.439997596GHz THY . TNtk TERSN-HBENIZHYE
ED
- 802.15.4 M54 :2405MHz T +/-96.2kHz. & U 2480MHz T +/-99.2kHz
- BLE DI5E : 9 XN THDFVvHILT +/-50kHz

6. BONTF=ZARIML-TFHSM4HHA

® REW 1D kHz Marker 1 [T1 ]
WEBW 30 kH=z 4,59 dBEm

Ref 10 dbm ATLC a5 dbB SWT Z0 m= 2.4352398327 GH=z

10

e
:
T
E—
I—

.

3DB

———

(R
|

Center Z.44 GHz 5D kHz/ Span 500 kH=

20

-390
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> /4 HnT R

7 AT Ak

HATAME EEF—UAABEICHEEL TV S LERIET S-ODETELTANTY , TAMFIRIF. RDEBYT
?-O

1. J2 M SMA a9 4%{F>T MB1355C (R—FZRRINL-7FSA4HIZ RF ¥—J L THEHL(FDIHEE.C35%
RYSLT C38 ZIFAEMITLET) . FRUNDIEE L 24GHz 7o TFHEHBDOANR—MIZLIAAET,

2. MB1355C DERFHRALET,

ARGV TFSAFERDESITHRELFET : R/ = 500kHz, RBW & VBW [E AUTO,

4, STM32WB >')—X -3/ 900 hA—ShEEILTz5., STM32CubeMonitor-RF ZEAL., B 7 IZTRT /35 A—
;i{%:)f( START TONEGEIET AN ZE{TLET (TONE E—KTlE, T—ED RS LN YMRAO—FITERS

w

7. STM32CubeMonitor-RF @ START TONE /{5 A—4DR5E
E STM32CubeMonitor-RF - O x
F';",‘: STM32CubeMonitor-RF Sengs  Device  Help oy < 4;

Device : STM32WB5x
} R o e Citerson- 003
CMO version: 0.3.0.1/e

ACI Commands Scripts Beacon RF Tests ACI Utilities ACllog Update | /| Autoseroll

No Time Type

- 1530:5.  HCI_READ_LOCAL_VERSION_INFORM
11 15:30:57127 Command Complete

Test mode > Transmitter (TX)

Transmitter 12 153057130 VS_HCL_C1_DEVICE_INFORMATION
13 15:30:57139 Command Complete

PA Level |: 25 (0dBm) v |

X Frequency [ 2440 Mz (Chamnel 17)  +

Length of Data | 025 v |

Packet Payload | 000 - Pseudo-Random bit sequence 9 v

PHY |: 0x01 - Transmitter set to use the LE 1M PHY v |

e Back START TONE START TX

Test measurement

Transmitted packets count
Received packets count
Packet Error Rate (PER):

R331

5. Y—N—AZa1—DE—VBREIEFZFERLT. FYyTOHEAIZ 0dBm BTAT S LSNTNSEEIZBONDM—
O NEERLET
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Y/ 2
8. 0dB H A RIEEShI=H B

® EEW 10 kH= Marker 1 [T1 ]
VBW O30 kH=z 1.04 dim

Ref 10 dBm ArLL 35 dB SWT 20 ms 2.439597596 GHz
10
il
, E
—-10
_— / \
-30

3DB

Center 2.44 GHz 50 kHz/ SEpan 500 kH=z

8 Tl&. STM32WB > )—X-I4YAavbA—5% 0dBm B AITTAY S35 352 LITL>THAZRIELTLE
T 8GR NI BEPBRIET—TNEECT T r—avR—FOBEREERLET .
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> /4 BET RN

8 RETXL

44

BRETANCE. ROFIETRIEOMBELRIELET,

1.  MB1355C /R—K® SMA a44% J2 (C35 [FERY4IL. C38 ZIFATFIFTLET)E RF y—J L (KELIBLD
BEOED)ENLTESRESRICESELET . REBINERICERINTVEEEYD N YNEREIETHILERE
ZELET,

2. MB1355C OERBRFIRALET,

3. STM32WB J—X-3«/~0Oarba—5hEREILT=5. STM32CubeMonitor-RF Z{F AL, B 9 IZRT /85 A—

2% {F>T START RX(ZIETRAN EETLET .

9. STM32CubeMonitor-RF ® S{ETRFDERE

3 sTM32CubeMonitor-RF X

= O
%‘fz STM32CubeMonitor-RF settings  Device  Help oy < 4y,

Device : STM32WB5x
¥ CE oo | e OHAverson. 001
(CMO version: 0.3.0.1/e

ACI Commands Scripts Beacon RF Tests ACI Utilities ACllog Update | /| Autoseroll

No Time Type

.. 09:59:3.. HCI_READ_LOCAL VERSION_INFORM...

: 5% 09:59:32416 Command Complete

ecen 60 09:50:32425 VS_HCLC1_DEVICE_INFORMATION
61 09:59:32.435 Command Complete

62 09:59:41.540 HCI_LE_ENHANCED_RECEIVER_TEST
63 09:59:41.544 Command Complete

64 09:59:42.271 HCI_LE TEST_END

Test mode = Receiver (RX)

K FrEGueny | 2440 MHz (Chennel17) _ ~ | 65 09:59:42.274 Command Complete
PHY | 0x01 - Receiver set 1o use the LE 1M PHY - |

Index modulation | 0x00 - Assume transmitter will have a standard modulation index o |

| | GetRssi

e

Test measurement at 2440 MHz (Channel 17)

Transmitted packets count ) 7_50[1
Received packets count [ 113 |
Packet Error Rate (PER): 2327 %

R531

4. STM32WB 2V —X -4/ 0a bA—SEREICERB TIES R AER/EE>T. PER /Y 30.8% [ZEFTBFETHA
=TFES,
PER =30.8% TEoh-HAOAREICHALLET,
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EHE—FTRASNMOT AN FRE—FTLARETHEELTE) LRRLY, ZOFAMEFH (OTA) E—KTH
WET .2 ED MB1355C AL ETY . 1 DITEFEE—FAT. 531 DEREE—FATT . RFEFIX.PCB 7T
FENLT 2 DDOR—FRTRBENET

1. 220 MB1355C K—FOBRERALET,

2. STM32WB L1J—X-vA/o0arba—5h 8 L1=5 ., STM32CubeMonitor-RF Z{EAL. X 10 [Z5RF /8T A—
BEFEH>T I\ Y IS—F(PER) TRAMEETLET,

2 10. STM32CubeMonitor-RF D/ kL —FZHDEE

i3 stM32CubeMonitor-RF — ] X

F'ﬂ': STM32CubeMonitor-RF Settings  Device  Help n oYy k Lyys

Device : STM32WB5x
) O e e
CMO version: 0.3.0.1/e

ACI Commands Scripts Beacon RF Tests ACI Utilities ACl log e v [iaeacl

Test mode » Packet Error Rate (PER) > COM50 = COM11 > Settings Bof s 1ype
.. 10:03:1... HCI_READ_LOCAL_VERSION_INFORM...
67 10:03:12.586 Command Complete
68 10:03:12.598 VS_HCI_C1_DEVICE_INFORMATION
6% 10:03:12.601 Command Complete
.. 10:03:3.. HCI_READ_LOCAL_VERSION_INFORM...
71 10:03:34481 Command Complete
72 10:03:34495 VS_HCI_C1_DEVICE_INFORMATION
l:‘ PER tests on multiple channels 73 10:03:34.504 Command Complete
74 10:04:09.932 HCI_LE ENHANCED_RECEIVER_TEST
75 10:04:09933 Command Complete
76 10:04:09.940 ACIHAL SET_TX_POWER_LEVEL
: S ] 77 10:04:09.943 Command Complete
Get RSS! Measurement period (sec)- 3~~~ e _HCLLE_ENHANCEI‘;_TRAN.SMITI'ER_,..
79 10:04:09.949 Command Complete
80 10:04:12.920 ACI_HAL_READ_RAW_RSSI
81 10:0412923 Command Complete
82 10:04:15960 ACI_HAL_READ_RAW_RSSI
83 10:0415961 Command Complete
84 10:04:12970 ACI_HAL_READ_RAW_RSSI
85 10:04:18971 Command Complete
o Back - 86 10:04:21983 ACI_HAL_READ_RAW_RSSI
87 10:04:21986 Command Complete
88 10:04:25.005 ACI HAL READ RAW_RSSI
89 10:04:25009 Command Complete
Test measurement at 2440 MHz (Channel 17) 1$b a0 10-0428028 ACLHAL RE ADFRAW_RSSi
91 10:04:28031 Command Complete
92 10:04:31.049 ACI_HAL_READ_RAW_RSSI

Configure additional settings

l:‘ Save test verdict in file

50 93 10:04:31.052 Command Complete
94 10:04:33.324 HCI_LE_TEST_END
60 . O . 95 10:04:33.330 Command Complete
. 10:04:33.. ACI_HAL_LE TX_TEST_PACKET_NUM...
70 > e 97 10:04:33344 Command Complete
= RSS! (dBm) 98 10:04:33352 HCI_LE_TEST_END
-80 g L 99 10:04:23.354 Command Complete
-90
30 6.0 9.0 120 150 180 210
time (sec)
REETREAL TR (RSSO NRTENFET , CONTA—ALREETDREEZRLET .
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Markers 8 Measurements ':'

Marker 1
45.845 ms

46.01 pA

Min
-17.743 pA

TFRNBADUT - E—FOEFRHA

0.047269 0.047559 0.047850

>

Ranges..  AUTOSCALE  i.g

Measurements Between Markers
A =2.853 ms Freq = 350.49 Hz

Avg Max RMS
7.603284 mA 17.639313 mA 9.033108 mA

48.698 ms
Peak to Peak
17.657056 mA

Charge / Energy

6nAh -17.743 pA
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. RF-PHY/RCV-LE/CA/BV-03-C [C/l HXURZIE:EIREMEE. 1Ms/s DFELHELT—4H]
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. RF-PHY/RCV-LE/CA/BV-06-C [flx A A FEBL AL, 1Ms/s DRFFILLELT—4]
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IEEE 802.15.4-201 IZEAL T, RT3 2BEDNHS RF TAMIRDELSYTY (GEMILRIEICFE AT 5 ZigBee 4 XE
095436r21 ZB_CSG-ZigBee-IP IEEE 802.15.4 LN JL-TFRAMEH IXNE S KU ZigBee 7517 X |IEEE 802.15.4
T AMLHR-ZigBee X & 14-0332-011%5 ),

. TP/154/PHY24/TRANSMIT-01 (IELLVZEER)

. TP/154/PHY24/TRANSMIT-02 (Z5—: R LIRIE (EVM))

. TP/154/PHY24/TRANSMIT-03 (FR il B R $h D SF 38 2)

. TP/154/PHY24/TRANSMIT-04 ({E AL A L)

. TP/154/PHY24/TRANSMIT-05 (/ST —RARIMLBETRZ)IVR)

. TP/154/PHY24/RECEIVER-01 (/% PER)

. TP/154/PHY24/RECEIVER-02 (B #F v L)

. TP/154/PHY24/RECEIVER-03 (A JLA%R—k-F¥HIL)

. TP/154/PHY24/RECEIVER-04 (2 A A HEH)

. TP/154/PHY24/RECEIVER-05 (T # JL¥—#&H ED)

. TP/154/PHY24/RECEIVER-06 ()> 4 @B 542 LQI)

. TP/154/PHY24/RECEIVER-07 (£') 7 - F+ = JLEE{fi CCA)

. TP/154/PHY24/TURNAROUND-TIME-01 (Z{EMBEIEFTTHEI—2T7 59U RER)
. TP/154/PHY24/TURNAROUND-TIME-02 GEfE Mo ZIEFETDI—T7 5V REH)
oI AT HEICESTIE. MRERFTETDH1IZ 1 DL LEDREICHEIML TWDIRELAHYES, I
. dbkad FCC

. FriN > RED

. BA® JRL/MIC
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