Lyy...... UM2735

HPRFi

BlueNRG-LP/BlueNRG-LPS FF & E#

58lE
BlueNRG-LP #1 BlueNRG-LPS & & ARINFEIET H LR, REEFTNE, TEFE. NURFREENNAE.
IR EIE 2

o EUEETRREKET REM;

e 2Mbps, &f2, ¥RITEINEE;

+  L2CAP-COS, LE mh&iz#l;

o FEHEMBIEAMTBRISEE.

Itk5h, BlueNRG-LPS X #:MEIhge: Eikf (AoA) FEEMA (AoD) . THEHH BlueNRG-LP EHATER
+  STEVAL-IDB011V1 QFN48 $##£F 4 F &

+  STEVAL-IDB011V2 QFN48 $H#F 4T &

+  STEVAL-IDB0O10V1 WLCSP49 $#EF 4T &

BlueNRG-LPS EffinT:

+  STEVAL-IDB012V1 QFN32 ##F 4T &

STEVAL-IDB011V1. STEVAL-IDB0O10V1, STEVAL-IDB011V2 1 STEVAL-IDB012V1 F&FE&H#ANT CMSIS-DAP %
BAARED, TARMEASSRHEGEE: HEEEE NERET. EHMEELRESS) « AWIZED (%470 LED) |
HF MEMS £% X, (STEVAL-IDB012V1 A°37#F) MUKIBIE USB EHL COM HITHRITIEE. B=FEIREEH ({X USB.
{REEits, MUK REIRM USB) , EEREMNNAFLFMKREE.

& 1. £F BlueNRG-LP #) STEVAL-IDBO11V1 & F&

UM2735 - 88 11 it - 20224 6 B www.st.com

EmESER, ERAGAMHELESHHE.



https://www.st.com/zh/wireless-connectivity/bluenrg-lp.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lps.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lps.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lp.html?rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb011v1.html?rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb011v2.html?rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb010v1.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lps.html?rt=um&id=UM2735
https://www.st.com/en/product/STEVAL-IDB012V1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2735
https://www.st.com/en/product/steval-idb011v1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb010v1.html?rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb011v2.html?rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb012v1.html?rt=um&id=UM2735

m UM2735

2. ZF BlueNRG-LP B STEVAL-IDBO11V2 LA F &

[#] 3. &F BlueNRG-LPS BJ STEVAL-IDB012V1 A& FE &

i
STEVALSIDBO12V1A

;5/:6 EE ’l

ofF ol o) P4
Bl 80 8y

UM2735 - 28 11 ki gom, #111R




m UM2735

[# 5. &#F BlueNRG-LP i STEVAL-IDB010V1 FE&FEE (NME)

UM2735 - & 11 }§ E3m, #111RA




UM2735
UNRE(]

N

11

111

1.1.2
EE:

1.2

EZE:

1.3

1.4

REEW

B#RZAX

ReEREHEEFERARFHBRARNKEFLARNAA, EUTRDNEARAR. ILERAZNE, LETR
=EM.

nfay b3 A BEAR
X L 7= o B 2 Bl L B ARAR

ek . gf;ﬁi%f??/ﬁn BETRFER. B, FLIEHAT, EFZL ), HUBTA
.
©  NLWEZHEHERE . JHEEIFRIIF, 15EN ESD HEHIXL
WA TR,
o YIRHRERT, 157/ FIEEETFERF R E T ERES.
© BRUUTLBRAIEEKFILE, (BRITHMEENTAGESEFITIT,
o IBURBSEEIEE, IR EKIFHIE SR KT THRIER.
© IRHESHBLL, DR

EHRR
STEVAL-IDB011V1 1 STEVAL-IDB011V2 EH-f14E:
+  —/A BlueNRG-LP (QFN48 %) 4 ¥ &
o 1/4N{BHR 1.5 dBi ## 2.4 GHz/IEF SMA X%
JERGEIE KB BRI K% (RIR BT 2B IEFIFF LI XD -
*  microUSB Z USB-Type A RUZ4%
STEVAL-IDBO10V1 EHAE:
*  BlueNRG-LP WLCSP49 HEHA . F &, THRETH X% (2402 MHz & 2480 MHz, 9.2 dBm EIRP)
STEVAL-IDB012V1 EHAE:
+  BlueNRG-LPS QFN32 ##£F 4 F &, #H PCB X%

RGEK
BlueNRG-LP/BlueNRG-LPS Navigator #1 Tt & B #iA1LES PC N ARGEE:
« BE{T Intel®z; AMDCOALIREE AY EE % :
—  Windows 10 R % - TERERE)
+  ZE/2GBRAM
. USBi#O
. Adobe Acrobat Reader 6.0 B & &

BlueNRG-LP/BlueNRG-LPS R EH4HE
STSW-BNRGLP-DK DK ##£13& Fi F BlueNRG-LP/BlueNRG-LPS {EIN#EIE Fiidlik v3.x &5,

ETHEEHWREBE, ¥ enstsw-bnrglp-dk.zip FHNABMBEZIRATBER, BT BlueNRG-LP_LPS DK-
X.X.X.x-Setup.exe FHiZ B FRH IS RIEE.

UM2735 - 28 11k} $am, #1117



https://www.st.com/zh/evaluation-tools/steval-idb011v1.html?rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb011v2.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lp.html?rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb010v1.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lp.html?rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb012v1.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lps.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lp.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lps.html?rt=um&id=UM2735
https://www.st.com/zh/embedded-software/stsw-bnrglp-dk.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lp.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lps.html?rt=um&id=UM2735

L,_, UM2735

BlueNRG-LP/BlueNRG-LPS R EHiGE

A EZH# BlueNRG-LP . BIueNRG-LPS DK ERAHFEF, JFEZE EWARM #iEqs 8.40.1 BL&&. LT
Utility/EWARM_BIueNRG-LP_Flasher_2.1.1 X/#3#/HFAH IAR EWARM ZHEEEE, LUEHF BlueNRG-
LP/BIueNRG-LPS 1@ & #ZZ 1FH91% &5 517

JEE: W5, T %45 Keil MDK-ARM T E##, #4474 Utility/Keil. STBlueNRG-LP_DFP.3.0.0 pack Z##Z&H# Keil
MDK-ARM TA_F, L{{F{%BlueNRG-LP/BIUeNRG-LPS 12 FE = 128018 5512,
JEE: D FHFFEFFEH WISE-Studio IDE, GCC T A%, X EFrNATHA# BlueNRG-LP/BlueNRG-LPS

SDK i) “INH” XtRFHE.

$#5m, #1117

UM2735 - 28 11k}



https://www.st.com/zh/wireless-connectivity/bluenrg-lp.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lp.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lps.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lp.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lps.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lp.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lps.html?rt=um&id=UM2735

L,_, UM2735

A

2 @5 AR

2.1 STEVAL-IDB011V1 1 STEVAL-IDB011V2 R4
STEVAL-IDB011V1 #1 STEVAL-IDB011V2 FF & E4ATEIEIRIE BlueNRG-LP B E R % Ih#E.

XEFELFHERE. Fitt, HENERS g ZHER. STEVAL-IDBO11V2 BIM—XHIZETF: U2 (&
RRESREE) EHASIITTIE, CN7 B 1x4 3. STEVAL-IDB011V1 1 STEVAL-IDB011V2 BB LU T

o RINEIEFEEIR, ETF BlueNRG-LP EIWEEFHE FZAES (QFN48 )
o HEEMFLEMHIHEE (STSW-BNRGLP-DK) BIEEIHFH
s RERDFEESF, IHEHE AREREFMAGE

«  Z=AMHAFLED

. B user gl

« 3D HFMIEEITI 3D HFFEIRN

«  BERARREMLERN MEMS EHERER

+  MEMS &5t EELEBFTERN

. HhEE

« 1B Mirco USB ##851E 50 CMSIS-DAP it 88/4R 1285

+  USBE ST, LB BlueNRG-LP & &8I /0 i#iE

«  BATME BlueNRG-LP B RRIBkE:

+ @i RoHS AIE

[ 6. STEVAL-IDB011V1 B3 8% 45 7o 8844

15 pl m w0 T IR

= ;N gug

=0 i
pl BEECES Bl
P8 Efieenm  gom
g gle PIISHT DIIGH?
a8 5 =

o oa\g_

= {aT s

")

STEUAL-1DBOI1UI

S

FOR EUMLUATION ONLY Iy
NOT FCC APPROUED FOR RESALE
»

[
0|
N

| 1PS
|14

V2 § W § H
—

UM2735 - & 11 }§ $om, #1117



https://www.st.com/zh/evaluation-tools/steval-idb011v1.html?rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb011v2.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lp.html?rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb011v2.html?rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb011v1.html?rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb011v2.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lp.html?rt=um&id=UM2735
https://www.st.com/zh/embedded-software/stsw-bnrglp-dk.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lp.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lp.html?rt=um&id=UM2735

Ly_[ UM2735

STEVAL-IDB011V1 #1 STEVAL-IDB011V2 R#EA

[£] 7. STEVAL-IDB011V2 H2 8&4R 7T 284

=
a

2
o
Eﬂl
= Sm

&3 plio| .
&8 pal .

g3PA3

% 1. STEVAL-IDB011V1 1 STEVAL-IDB011V2 &R 7T 55 EA

X5 AR

BlueNRG-355MC (BlueNRG-LP, QFN48 %5, 256 kbFlash 7fi#2%, 64 kb RAM)
AT, 1/0 1 CMSIS-DAP 18It 25/4% 7228500 Mirco USB % #£2%

Shuied

A user $%4H

BEBRARBER LPS22HH MEMS £ /115 REER

LSM6DSOX 3D #=F IRk i1+ 3D HFPedZL

MR LED (DL1)

<

A LED (DL2 #1DL3)

3% LED (U5)

RIZRRABI F[FBIFES) (LED DL4)

PCB &M T AAA BBt Y Rt EE AN AR T 1845 CR2032 L1 $NeR it BRI 5
J, P & HE Arduino ZE1E52

USB CMSIS-DAP 4wiZNEiBIBF £ 1TIMERR, AT /0 BiEZ2| PC #UiB{E (STM32F103xx 64 5|
g ©

HFEIR (USB. HEEith)
32 MHz SR &R

32 kHz {RiE&S R

MRE kL

MP34DTO05-A HFE RN

o o T o

8 MHz &ifR
SMA %88
1. 7SR STM32 #7472

< Cc 4 »m m O I

UM2735 - & 11 }§ $rm, #1117



https://www.st.com/zh/wireless-connectivity/bluenrg-lp.html?rt=um&id=UM2735
https://www.st.com/zh/mems-and-sensors/lps22hh.html?rt=um&id=UM2735
https://www.st.com/zh/mems-and-sensors/lsm6dsox.html?rt=um&id=UM2735
https://www.st.com/zh/mems-and-sensors/mp34dt05-a.html?rt=um&id=UM2735

UM2735
STEVAL-IDB010V1 #RigE#R

2.2 STEVAL-IDB010V1 tR#%A
EATLAE A STEVAL-IDB0O10V1 3R{K3E BlueNRG-LP B L R4 Ih5E
FTF BlueNRG-LP #J STEVAL-IDB010V1 FAEMRA WLCSP49 %, REGN A LEMEINHRE.
WREL U.FL S AT 3 TEHR M s
USB Type-C™E#E22 B/ microUSB %28, AT HtEFIER.
Tx/Rx EOBREELFAEESE L.
wfE, BEMRERIE, TEBIERIR APk,
STEVAL-IDB010V1 B T4t

UM2735 - 28 11k}

RINFEIEF B I, ET BlueNRG-LP RINFEIEFH EHE% (WLCSP49 %)
HENTFLERREE (STSW-BNRGLP-DK) EEREIH-FIC4Y
FRRRIMFEET, HE NREREMNAE

=1HMF LED

A user 3R§H

3 BFE IR E TN 3 fhE AR

BEEBRARBE LK MEMS £ 15

MEMS &k B L mBFERN

FLjth B

i#id USB Type-C™i&E#EH) CMSIS-DAP i 88/4r 258

USB # $17#, LUEE BlueNRG-LP i&& 83 1/0 i@iE

AT NE BlueNRG-LP BmaIBkZ:

3T RoHS AIF

8. STEVAL-IDB010V1 E8 B4R ST e8¢

2 US

Sﬁam G ar

U4 uuunuuuu c34
!

AL
LY
43
SWCLK

. .
b
L1

] pma
® |==2 plSHI  PLISH2,
g@ o H“““E a; ’aa 3" g®

ﬂ'

VB B E

*  UBAT E

8|, #1117



https://www.st.com/zh/product/STEVAL-IDB010V1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2735
https://www.st.com/zh/product/BlueNRG-LP?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2735
https://www.st.com/zh/product/BlueNRG-LP?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2735
https://www.st.com/zh/product/STEVAL-IDB010V1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2735
https://www.st.com/zh/product/STEVAL-IDB010V1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2735
https://www.st.com/zh/product/BlueNRG-LP?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2735
https://www.st.com/zh/product/stsw-bnrglp-dk?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2735
https://www.st.com/zh/product/BlueNRG-LP?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2735
https://www.st.com/zh/product/BlueNRG-LP?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2735

‘ﬁ UM2735

STEVAL-IDB012V1 #RigE#&

% 2. STEVAL-IDB010V1 HE B&4R jT 2544 i AR
BLUENRG-355VC (BlueNRG-LP, WLCSP49 $33, 256 kb Flash #f%38, 64 kb RAM)
FF£EE, 1/O F1 CMSIS-DAP Hi{ 28/4rFE28H) USB Type C™ %3
Sk
A user 3540
BEHRAREERN LPS22HH MEMS [E /1{E R8s
LSM6DSOX 3 3¥F MiREE HH0 3 4 FREAR(Y
MP34DTO05-A FE RN,

I Z rr O >

BB LED (DL1)

M LED (DL3, DL4)

3 LED (U5)

IZRRAE R FIBIEES) (LED DL2)

PCB &M PCB &HE AT AAA B jth 9 B ith FE AN A T 1845 CR2032 41 th FE VST 3¢
J,P AHE Arduino EIES

USB CMSIS-DAP #i2ABiR BB B 1THiE=E, AT /0 @ig% PC MiEfE.
(STM32F103xx 64 3| piiwHIzg) O

HBIET (USB. Eth, SMEBERIR)D

32 MHz SiE& iR

32 kHz KRSk
RIhFEIESF SR ATIE O FEE M 2 Bk Lk
8 MHz @ik

SRRk

U.FL &R

1. BRI STM32 H{T47FE.

o o0 T o X

- < C o m O =X

2.3 STEVAL-IDB012V1 {R#%KiR
STEVAL-IDB012V1 "] Bif&id e BlueNRG-LPS / E&RZiThEE.
AT BlueNRG-LPS A STEVAL-IDB012V1 F4AEMHRH QFN32 %, REFHIRTE ML PCB Xk,
REK U.FL ISR AT TS aE i
USB Type-C™3E#E32 B4 microUSB %3588, B THEMIER.
TXRx #EORCKET AEESR L.
=5, BEMREEBRRE, TEBINHEEIR AP,
STEVAL-IDB012V1 BH T4
o RINFEIEFEHEIR, ETF BlueNRG-LPS EIEEFHE E&RS (QFN32 3#)
+ HEXHALREGHLREE (STSW-BNRGLP-DK) SIEEHFN3CHY
c  FRERDEEF, XHEE MARERNEMAAE
«  Z=AMAPLED
o B user 3R
o SHABFMIRE T 3 B FIEIRL
- BEERARNBE LR MEMS &5 RAEE
o HhEE
«  1Bid USB Type-C™iE1%251E1EH CMSIS-DAP B 25/ 4rfzes

UM2735 - 28 11k} SEom, #111%



https://www.st.com/zh/wireless-connectivity/bluenrg-lp.html?rt=um&id=UM2735
https://www.st.com/zh/mems-and-sensors/lps22hh.html?rt=um&id=UM2735
https://www.st.com/zh/mems-and-sensors/lsm6dsox.html?rt=um&id=UM2735
https://www.st.com/zh/mems-and-sensors/mp34dt05-a.html?rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb012v1.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lps.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lps.html?rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb012v1.html?rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb012v1.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lps.html?rt=um&id=UM2735

UM2735
STEVAL-IDB012V1 #RigE#&

«  USB#®ITH, LUBI BlueNRG-LPS & &0 1/0 @i
«  FHATME BlueNRG-LPS B imaIkZ
+  j@3d RoHS JAIE

Xig

- Zz - O »r

o o0 T o

PCBEHE
Jp

- < C »w m O =3

[£] 9. STEVAL-IDB012V1 E2 B&4R 7T 284+

§§§§§_§§

s: a: : Emim E:

- Slili]jjim

oA = Ho om0
Bl RS2

P £ 55
{0 £
]
e

FRLEERIRESITEIST

B¥

gRERNm om ol ym L, P4
e QUI

¥e8adzl

5% 3. STEVAL-IDB012V1 B B& 4R T 28451 AR
BlueNRG-332AC (BlueNRG-LPS, QFN32 £f#, 192 kbFlash 7788, 24 kb RAM)
FFHEE. 1/0 1 CMSIS-DAP iR 25/4miZ a3 H) USB Type C™iE#ERS
Sk
A user $%51
BEBRARBER LPS22HH MEMS £ /115 REER
LSM6DSOX 3 #¥F MiREE TN 3 4 FRESR(Y
HjE LED (DL1)

MR LED (DL3, DL4)

3% LED (U5)

IZERAFRF[ABIZES) (LED DL2)

PCB &HE AT AAA B jth Bt BE AN A F184% CR2032 4N th FEAYET 5%
#HE Arduino SR

USB CMSIS-DAP 4wiZNEiBIBF L 1TIFERR, AT /0 BiEZ2| PC BUiB{E (STM32F103xx 64 5|
) ©

HFIEI (USB. HEith, SMERERIR)

32 MHz SR &R

32 kHz {RiE &k

IERThFEIE oF SR ATHE O AN TN 2 FA k4%
8 MHz &%

PCB X%

U.FL &

1. BRI STM32 /T4 72,

UM2735 - 28 11k}

$i10m, H1117|



https://www.st.com/zh/wireless-connectivity/bluenrg-lps.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lps.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lps.html?rt=um&id=UM2735
https://www.st.com/zh/mems-and-sensors/lps22hh.html?rt=um&id=UM2735
https://www.st.com/zh/mems-and-sensors/lsm6dsox.html?rt=um&id=UM2735

ﬁ UM2735

BlueNRG-LP SoC &

2.4 BlueNRG-LP SoC i
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PA3 16 SWDIO SWCL K
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PA5 18 1
PA6 19 us 5
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PAS 12 UART_ 1
RXD
PA9 11 UART_ 2
TXD
PAL0 10 BOOT  PUSH1
PA1l 9 SPILCS 10
PA12 8 4
PA13 7 SPI_CL SPI_CLK 6 4
K
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o)
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PB1 3 CLK
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PB10 42

UM2735 - 28 11k} F11mw, #1117



https://www.st.com/zh/wireless-connectivity/bluenrg-lp.html?rt=um&id=UM2735
https://www.st.com/en/product/steval-idb011v1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb011v2.html?rt=um&id=UM2735

‘ﬂ UM2735

BlueNRG-LP SoC &

g | SIS HRIIEE

41

PB11

PB12 30

PB13 29

PB14 28 9

PB15 27 SPI_CS

RSTN 38 RSTN RESET 3
GND 49 7 7,6

%2 5. STEVAL-IDB010V1 E BlueNRG-LP B|BlisBE R Ihae

F6 10

PAO 12C_CLK

PAL  G6 12C_DAT 9

PA2 E5 SWDIO SWDIO
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PB5 B4 1
PB6 B3 PUSH2

PB7 B2 5
PB8 D4 DL3 2

PB9 C3 DL4 1

PB12 C2

PB13 D2

PB14 E2 4

UM2735 - 28 11k} 12w, #1117




‘ﬂ UM2735

BlueNRG-LPS SoC i

PB15 SPI_CS

RSTN A5 RSTN RESET 3
F3, F7,

GND /F*Z"gé" 7 26
A3, G1

6. [& 7 F1[E 8 I B XBIFUAT EETEEH:
+  BlueNRG-LP &IniEH L &%

+ 32 MHz S5iRIR

o 32 kHz &SR, FISEISIRAINGE

«  SMAEL U.FL =S

25 BlueNRG-LPS SoC e

BlueNRG-LPS EREINFEET BER &% (B 9. STEVAL-IDB012V1 HEWRTEG A X) , EF 192
KBFlash 7228, 24 KB RAM, 32 {ii94% Arm® Cortex-MO®+bIE2EF1% oM (ADC. 20 GPIO, I2C,
SPI, 12S, ERTEE., UART. WDG 1 RTC) .

sHISEE &M, BN, LED FfERLEE.
T%=%5IH T STEVAL-IDB012V1 F & E _E AT AREIERITHAE

52 6. STEVAL-IDB012V1 _k BlueNRG-LPS 2| it B B IhgE

3189 e

PAO 8 12C_CLK

PAl 7 UART_TX 6
PA2 6 SWDIO SWDIO

PA3 5 SWCLK SWCLK

PA8 9 SPI_MISO 5

PA9 10 3

PA10 11 BOOT PUSH1 2

PA11 12 SPI_MOSI 4

PBO 4 UART_RX 3
PB1 3 us 2
PB2 2 DL4 1
PB3 1 SPI_CLK 6

PB4 31 DL3 4
PB5 30 PUSH2 5
PB6 23 10

PB7 22 12C_DAT 9

PB12 21 4

PB13 20 3

PB14 19 INT1 2

PB15 18 SPI_CS 1
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m UM2735

2hd

3180 kit

29 3

RSTN RSTN RESET
GND 33 7 2,6

9 i B XEIEUA T EZE TR

+  BlueNRG-LPS RIIEH L &%

« 32 MHz S5@IE
32 kHz &$NmiR, AWM HIEAITIFE
U.FL %25

2.6 R

DL1 4t LED (&l 6. & 7. El 8F1E 9, GX) F/REIEIMMIEAEM microUSB iE#EEE CN6 (E 6 F1& 7, X
15 C) =k USB Type-C™iZE#%88 CN5 (E 8 #1E 9, CX) , L5 Vde. 50 mA f#E.,

B AR th AT @t A N/ sV R
L3 Vde, 50 mA, MEEERHREEE BATTL XHHY 2 5 1.5 Vdc AAA EjthfitEs
Bk B BRI E T IEFRIE Y, B9 HEN KBS EN
EE; TEVZHE TN B2 B, 1B ZEHHETRIE.
«  —#%I CR2032 ANt (FENEE BATT2 XIEH T AFNEMIES)
SNEREREIR[1.7V E 3.6 V]

5% 7. STEVAL-IDB011V1/STEVAL-IDB011V2 E#H-F & {#HIESN

1-USB USB fii & @it CN6 EfEES#1T USB iR (&l 6, C[X)
2 - Hith BAT I & WAUBT R (BEERE®) .
3 - IMNEIBEREIR R T WAEIT IP2 5B 2 it . T USB EE

5% 8. STEVAL-IDBO10V1/STEVAL-IDB012V1 E#-F & HIEN

1-USB TEEY 1Bit CN5 #1T USB 8, (& 9, CX)

2 - Hith EEEK MBI it (RS E) .

3-INREREBIR JP_VBRD E#%k& WAJEE JP_VBRD S 1 . FTFE USB .
2.7 L BE PRI

RESIRMERIR, LUFBRERRRIF. B0, 2.0 USB kO RVFRAIHFE 500 mA.
FFEHEFERRKEIRA 50 mA,

2.8 TERE
IBHEEE (25°C) TEAE%.
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EEBHSHE

2.9 FEBSHE

IZIR R A AZ R A 1500 V IEEEREAEE.

2.10 Bk

ARMAT Bk (El 6. [E 7. El 8 F1E 9, SXED)

52 9. STEVAL-IDBO11V1/STEVAL-IDB011V2 B4 &%
JP1 %% A BlueNRG-LP FEESIRIEE. WA TER, ATATF BlueNRG-LP BiUN= .

ZHE RAANEIREZ BRI T
JP2 . BAT L& - ME R
. USB L& - M USB &322 it i,

JP3 % EESE BlueNRG-LP BLE_SWCLK 3|5 USB_CMSISDAP SWCLK 3|#l, @ i&idiEH .
JP4 %k L% ERE BlueNRG-LP BLE_SWDIO 5|5 USB_CMSISDAP SWDIO 3|fl, #AH&idiEhT
JP5 1%k 2% %% BlueNRG-LP BLE_RSTN 5|B5 USB_CMSISDAP HJ5| B, 2AeidiEme.

%% 10. STEVAL-IDBO10V1/STEVAL-IDB012V1 EH#-F &k

JP_VBLUE | iZ#k%A BlueNRG-LP/BlueNRG-LPS B RgIRIEEE. ERAT BlueNRG-LP/BlueNRG-LPS BRI .
JP_VBRD | ERHEREIRERERS BRI,

CN7.1-2 %#% BlueNRG-LP/BlueNRG-LPS UART Tx 5|B#5 CMSIS DAP-Link #J UART Rx 5B,

CN7.3-4 ¥ BlueNRG-LP/BlueNRG-LPS UART Rx 5|B#5 CMSIS DAP-Link B9 UART Tx 5.

CN7.5-6 % #% BlueNRG-LP/BlueNRG-LPS SWDIO 5|5 CMSIS DAP-Link # SWDIO 3|Bl.

CN7.7-8 % ¥ BlueNRG-LP/BlueNRG-LPS SWCLK 3|#15 CMSIS DAP-Link B SWCLK 3[R,

CN7.9-10  #%3#% BlueNRG-LP/BlueNRG-LPS RSTN 5|f155 CMSIS DAP-Link.

2.11 E %S

& A TIAMRRLES:

1. LPS22HH (& 6. & 7, & 8 #1El 9, H X) EMENEXENERKSE, BERFRESET. £#885E
—MERTEHEM—NICED, NERTEHZENAET 12C &fE.

2. LSM6DSOX (El 6. E 7. El8FE 9, IX) 3D HEMREHMEGHRANEBEERESEM 3D HF[EiR
GBI SPIEOB(E. TEET —FRATHEREZ

3. %E#F BlueNRG-LP PDM i E) MP34DT05-A MEMS S5t it e mMFER N .

A STEVAL-IDB012V1 E# LR EH FEZM.

2.12 ¥ R

PITA4T Arduino %388 A BlueNRG-LP/BlueNRG-LPS &M &A: CN1, CN3 (& 6, & 7. [E 8 F1[E
9, JIX) #1CN2, CN4 (El 6, E 7. B 8FE 9, PX) .
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UM2735
g

2.13

2.14

2.15

JEE:

2151

2.15.2

#R#E STEVAL-IDBO11V1/STEVAL-IDBO11V2 E# LAy JP2 i EF STEVAL-IDBO10V1/STEVAL-IDB012V1
EH R IP_VBRDIEE (£M3% 7 5 8) , CN2.2 3|F#0 CN1.8 5| IR FE@IT A T A IR

. WEFaESE, Bl STEVAL-IDBO11V1/STEVAL-IDB011V2 LRy U3 F1 STEVAL-IDBO10V1/STEVAL-
IDB012V1 EHJ U2, 43IE I LDL212D33R #1 LDK120M33R HiEFA

o Hh (—MNRMEBRHAIRER 1.3-1.8 Wh)
. HNREREIR

i3

BERE— B PRABTFEassEHE (B 6, B 7. BsHE9 LX), URBINEMEBATNAR
B (NX) .

LED

STEVAL-IDBO11V1/STEVAL-IDB011V2 E#E%E LED DL1 (Z&HiE LED) . DL2 (£®) . DL3 (41
) . Us (#5f) Ff1DL4 (USB_CMSISDAP jEZhZIfa LED) (El6FE 7, GX. FX. QXFOX) .

STEVAL-IDBO10V1/STEVAL-IDB012V1 E#E%E LED DL1 ((Z&HJE LED) . DL3 (#®&) . DL2 (4
) . U5 (#5t) #1DL4 (USB_CMSISDAP jEF)4I 2 LED) (& 8#F1% 9, GX. FX. QXM OKX) .

CMSIS-DAP HMIfE#l COM

STM32F103xx iEHls R EERSFE (B 6. B 7, EI8sfE 9, NX) 1T:

iB3iT Micro USB iE#2512 1 CMSIS-DAP il /4R 2 4E

USB % $1T1E# 5 BlueNRG-LP/BlueNRG-LPS % &K I/0 B518iE (51EA USB E#HIEEH PC %)
BT HERTNEER T BlueNRG-LP/BlueNRG-LPS 2R

P EXTIHRE STM32 i #HIGE A THTE. BEAFEHEETHEEFEZR (USB_CMSISDAP.hex) , A
F BlueNRG-LP/BIuUeNRG-LPS SAFZE 4 #1487 USB EH 18 &EH{TIEF%.

Windows #{ERGHIERL COM in OB hixE
7£ Windows 10 #{ERZET, TEREIRS.

REIhaERE
HATRERGEEUUER, RETEMNSERITERE.
£ 14, KT CMSIS-DAP &F 2L B Windows & ZEIEEH.

10. Windows & & EI2E§ - CMSIS-DAP

¥ mm DAPLink CMSIS-DAP
HID-cempliant vendor-defined device
== MBED VFS LSE Device
i USE Composite Device
USE Input Device
i USE Mass Storage Device
ﬁ LISE Serial Device (COMTZ)
i WeblUSE: CMSIS-DAP

FELZLELIZE (WebUSB: 7FEZ CMSIS-DAP) &, FAFKIEHIZIIEE.
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ﬁ UM2735

CMSIS-DAP FE#L COM

224 WKRERSHNEIS TEEEE ST IDBO11VX AREHFMHIEE CEHERIRET USB it B iEEz
PC) . X[E#&EAT IDBO12VX #1 IDBO10OVX Ef4.

[£ 11. ST IDBO11VX KB B HiZE&

~ Devices and drives (2)

- Windows () STIDBOTIVE (E2)
e ]
Mg ¥ 755 GE free of 433 GB Mg ¥ 53,9 ME free of 63.9 MB

$£34 HKEDLILED 2B SR (EHEERIET USB #tH) .
2.15.3 USB_CMSISDAP 4wz HiXThiE
STEVAL-IDB011V1, STEVAL-IDB011V2, STEVAL-IDB010V1 #1 STEVAL-IDB012V1 ¥ 35X iR & 4RF21E

RIEE (USB_CMSISDAP) . {FFiZINEERT, Eaa71i%tE CMSIS DAP {EJ IAR EWARM, Keil® pVision,
¢ WIiSE-Studio GCC T BEF & INE R AEIR 28/ 4mTEes

[E 12. IAR EWARM T B - Bk 85i% 15

Options for node "BSP_Com" >

Categony: Factany Settings

General Options
Static Analysis

Runtime Checking
C/C++ Compiler Setup  Download Images Estra Options  Mutticore  Pluging

Assembler
Output Converter Driver Run ta
Custom Build |CMS|S DAP "t | |n1air1
Build Actions
Linker Setup macros
Debugger [] Use macro file(s)
Simulator
CADI
CMSIS DAP
GDE Server

Ljet/JTAGjet Device description file
J-Link/1-Trace

1 Stellaris (] Overide defautt

Mu-Link STOOLKIT_DIRSVCONFIG debuggert ST BlueMRG-LP ddf
PE micro

STHIMK
Third-Party Driver
TI MSP-FET

TI XD5

(] I | Cancel
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https://www.st.com/en/product/steval-idb011v1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb011v2.html?rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb010v1.html?rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb012v1.html?rt=um&id=UM2735

‘y_, UM2735

CMSIS-DAP FE#L COM

[#] 13. Keil® pvision B - ik 853EH

Options for Target 'BSP_LedButton’ *

Devicel Targe‘tl Du’[pu’[l Listing I User I C;’CHI Asm I Linker Debug IUtiIitiesI

" Use Simulator  with restrictions Settings | (+ Use: |CMSIS-DAP Debugger || Settings |
[~ Limit Speed to Real-Time
[v¥ Load Application at Startup ¥ Run to main() v Load Application at Startup ¥ Runto main()
Initialization File: Initialization File:
| J Edt.. | | J Edi... |
Restore Debug Session Settings Restore Debug Session Settings

|¥ Breakpoints W Toolba:x |¥ Breakpoints ¥ Toalbaox

¥ Watch Windows & Peformance Analyzer ¥ Watch Windows

¥ Memory Display W System Viewer ¥ Memory Display ¥ System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
ISAF{MCMB.DLL I—F{EMﬁP IS&HMCMB.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDAHMCM1.DLL I-pCI'u'ID+ ITAHMCM1.DLL I-pCMD+
[~ Wam if outdated Executable is loaded [ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

ok | cCacel |  Defaus | Help

[# 14. WiSE-Studio IR B - B E81%EIR

B Debug Configurations O X
Create, manage, and run configurations
DB EXRIE®Y |Name | DTM_UARTEIF
X .
= Main| % Debugger ¥ Startupw by Source} =] Qommon}
SE C/C++ Application Debu GDB Setup A
DTM_UART.elf
GDB Command:
‘ arm-none-eabi-gdb | |Br0wse...| ‘Variables... ‘
OpenOCD Setup
OpenOCD Command:
‘ openocd ||Brow5e...| ‘Variables...‘
Probe: (CMSIS-DAP v | . Port number:| 3333
Other flags: >
< >
Filter matched 2 of 9 items L=te Apply
@ | Debug | | Close

B g g e E SR (SERD) B ST IDBOIXVX ABEFMHIEE S, ATLUSZ#&HIE®R (bin
g.hex) fN#ZE BlueNRG-LP/BlueNRG-LPS,
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BlueNRG-LP/BlueNRG-LPS FRiZFnigix

2154  USB_CMSISDAP E#-E &

MRAH AT T BlueNRG-LP #1 BlueNRG-LPS HEE#RA) USB_CMSISDAP_LP #l USB_CMSISDAP_LPS [&
HEIEFRA, NIRRT SEBEHE.

214 kHEUSBZ (WEHEN) .
F 24 BE[SEAM)RE.
2324 @A USB%.

Fad BREMIZE.
AR EFMER [ HEFERIE R

[#] 15. USB_CMSISDAP Elff - “Hi3H” ABEEFHERE

~ Devices and drives (2)

. Windows (C:) MAINTENANCE (E:)
. I
My 254 GB free of 455 GB Ty £3.9 MB free of 63.9 MB

B 56 BN ZHBIREERIRGE [ EF KRS EFHRED,
F6% EREERRE, REFBRIEN USB L&, UEBIRER.

2.16 BlueNRG-LP/BlueNRG-LPS 42 F1iEixk

EXHR A STEVAL-IDB011V1, STEVAL-IDB011V2, STEVAL-IDB010V1 1 STEVAL-IDB012V1 EE&#R

B BlueNRG-LP/BlueNRG-LPS #1T4mizHiAIR, AI7EFEAIMNGE SWD mizRBKE TR A, BkR:

«  STEVAL-IDBO11V1 1 STEVAL-IDB011V2 E#FE&# IJP3. JP4 #1 JP5 Bk, H4¥ SWD T HEZEZ
SR, MTERAR

%7 11. 4pEB SWD F1 STEVAL-IDBO11V1/STEVAL-IDB0O11V?2 5| BiliEE

SWDIO JP4 5|R 1
SWCLK JP3 5H 1
NRST JP5 5 1
GND GND
B#¥r vCC VBAT

. STEVAL-IDB010V1 #1 STEVAL-IDB012V1 E#F &R CN7.5-6. CN7.7-8 #1 CN7.9-10 Bk, HI%
SWD T EEZERBEER, WTRAT

5% 12. M5B SWD H1 STEVAL-IDBO10V1/STEVAL-IDB0O12V1 5| B

SWDIO CN7.6
SWCLK CN7.8
NRST CN7.10
GND GND
B#x vce VBAT
/ol HREAZ L1 \DE TRHEZFI, 15M AR EWARM J75 (4 iid#5) « Keil® pVision TiH (5 i)

FIWISE-Studio GCC 74 (i&171 B E) F, #EHFEHXHISWD Fiteas 175 LR,
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HRNE

B USB EIZRR1EHEAY CMSIS-DAP Fil/4RI2IhsE th AT A T E i R B4R £ BlueNRG-LP/BlueNRG-LPS 2§

BRI

* £ STEVAL-IDBO11V1 #1 STEVAL-IDB011V2 Lk, #F& JP3. JP4 1 JP5 Bk . SX/E, 4% BlueNRG-LP
EHFAEZEIHEER SWD 5|8, GND f1E#R VCC, W TRFfx:

5% 13. STEVAL-IDB0O11V1/STEVAL-IDB011V2 E4-F & 18 AR S| BhEiE

BlueNRG-LP E#-F & 315 FFHEER SWD 315

JP4 5|f 2 SWDIO
JP3 5| 2 SWCLK
JP5 5| 2 NRST
GND GND
VBAT B#rvce

«  {£ STEVAL-IDBO10V1/STEVAL-IDB012V1 k£, #Bk CN7.5-6. CN7.7-8 #1 CN7.9-10 BkZk. KRG, &
BlueNRG-LP/BlueNRG-LPS E#F &iEZEZE R SWD 5|8, GND F#1E%r VCC, WM TFiR:

5% 14. STEVAL-IDB010V1/STEVAL-IDB012V1 EH-F & A PR 5| BERE

EHFASIH R B SWD 315

CN7.5 SWDIO
CN7.7 SWCLK
CN7.9 NRST
GND GND
VBAT B#x vCC

25, 1% BlueNRG-LP/BIUeNRG-LPS E#F & USB E#Z| PC USB 0O, WEFIBEECHERER
BlueNRG-LP/BlueNRG-LPS 224 E4RFZFiER .

2.17 FE M=
W53 BlueNRG-LP/BlueNRG-LPS HIThEE, @isis:
o JP1BYBkZE, FTE STEVAL-IDBO11V1/STEVAL-IDB011V2 Eff FHYEIESES|M 1 f1 2 2 [BENERE
«  Bk#k JP_VBLUE, F#7 STEVAL-IDBO10V1/STEVAL-IDB012V1 B FRERESESIE 1 F1 2 Z BFENE
mE
BT BlueNRG-LP/BlueNRG-LPS HIThiEBEIEERK, EERAEEA/LHMERNSHEENE.
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STEVAL-IDB011V1/IDB011V2 E4HELEE

2.18 STEVAL-IDB011V1/IDB011V2 EHHEHEE
F 18 BREEEZE SMA ERESE.
24, %EB%K 748 STEVAL-IDBO11V1/STEVAL-IDB011V2 #RECE F USB fEEER
234, {FH USB%Z (CN6EHESE) ¥ STEVAL-IDBO11V1/STEVAL-IDB011V2 B BEHREHEES| PC.

F4% KEDLLBRERIREERR.

2.19 STEVAL-IDBO10V1/STEVAL-IDB012V1 EH4HBEHEE
£ 1. %83k 81§ STEVAL-IDBO10V1/STEVAL-IDB012V1 REZE 3 USB R &

024, {FFH USB% (CN5ZEHESE) 1% STEVAL-IDBO10VL/STEVAL-IDB012V1 B B&#REIER PC.
234 HEDLLEFEETIEES=.
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UM2735
BlueNRG-LP/BlueNRG-LPS Navigator

BlueNRG-LP/BlueNRG-LPS Navigator

BlueNRG-LP/BlueNRG-LPS Navigator GUI g8itfIEFEMEITERNA, THEFMINES. ZMBRHETS
DK - ELLA Ry IA BlIE R

+  BlueNRG-LP/BlueNRG-LPS X INE 5 F &R N A

*  BlueNRG-LP/BlueNRG-LPS #M&IRENFEHF] (LL, HAL F1 MIX)

+  BlueNRG-LP/BlueNRG-LPS 2.4 GHz &7 LB #4|

+  BlueNRG-LP/BlueNRG-LPS FF & &

. B
- FTXH

—

5 F BlueNRG-LP/BlueNRG-LPS DK Navigator, f&RILAZE BlueNRG-LP/BlueNRG-LPS & EEHIZE N HHic
ITIEFRMTEN A G (RN FHEAISIME IR 45D , MASE JTAG 0.
FEGH T RGN, MRACE R EIA R FERIRKE.

EABIE RFIK B TH BlueNRG-LP Navigator E#RriZ{TSEF T H: [Start]>[ST BlueNRG-LP_LPS DK
X.X.X]>[BlueNRG-LP Navigator], [BlueNRG-LPS Navigator].

AT, L{BlueNRG-LP Navigator 7 #i# 17/, M ATHEZZ/H 7 BlueNRG-LPS Navigator .

16. BlueNRG-LP Navigator

&7 BlueNRG-LP Navigator v.x.x.x — O X

BlueNRG-LP

The BlueNRG-LP is a very low power Bluetooth low energy (BLE) System
on Chip, compliant with Bluetooth specification.

The BlueNRG-LP extends the Bluetooth Low Energy features of BlueNRG-1,
BlueNRG-2 System on Chips, in combination with new STMicroelectronics
Bluetooth Low Energy stack (BlueNRG-BLE Stack Library v3.1) features:
2Mbps PHY, Long range (Coded PHY),Extended advertising and scanning,
Periodic Advertising, Periodic Advertising and Periodic Advertising Sync
Transfer, LE Power Control and Path Loss Monitoring.

Documentation Index
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BRI

3.1 JHRELF
SRR SMBIEH EEITHNSE/IRINA. S TEMRARSRETRES:
- NAKE WERD
. RAfER
- NABGHEXES (fl20 LED 4T, HR&EEEE)
BNEATBETRINEE
*  Flash: FrATHMTE Z#HX 4B THHBITEIEREE PC USB O/ BlueNRG-LP &
« Doc: BRMAXH (html &)
«  Project: ITHEBRALIH. iJ,_\SC#%HIﬁEY#E’\JIﬁESC#S%
TEAEERT W{TiziT BLE Beacon =HIKA; HERGITIEEHIEM.,

[£] 17. BlueNRG-LP Navigator - BLE Beacon FZF

&7 BlueNRG-LP Navigator v.x.x.x — O X

Configurations BLE Beacon

This is a Bluetooth LE beacon demo that shows how to configure a
BlueNRG-LP device in order to advertise specific manufacturing data and
allow another Bluetooth LE device to know if it is in the range of the
BlueNRG-LP beacon device. It provides a reference example about how
using the Bluetooth LE Over-The-Air (OTA) Service Manager firmware
upgrade capability. This example also allows to use the extended
advertising feature in order to configure beacon also on a secondary
advertising channel. Further a specific configuration (PeriodicAdv) allows
to configure a beacon with periodic advertising. On BlueNRG-LPS, the
AoA_Tag configuration allows to configure a BlueNRG-LPS device as an
AoA tag for connectionless scenario.

nfigurations

Usage

The Beacon demo configures a BlueNRG-LP device in advertising mode
(non-connectahle mode) with snecific manufacturina data.

% BlueNRG-LP - &EZZEA PC USB ORY, EAILIZENAE O ST [Flash & RunliElif, 7£ BlueNRG-
LP & L REHHIEITA AR TRE R A 2 FIE %
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[£] 18. BlueNRG-LP Navigator - BLE Beacon Flash Rfg

&7 BlueNRG-LP Navigator v.x.x.x — O X

BLE Beacon

This is a Bluetooth LE beacon demo that shows how to configure a
S BlueNRG-LP device in order to advertise specific manufacturing data and
Hover the mouse pointer S : =
to highlight the item on the board allow another Bluetooth LE device to know if it is in the range of the
BlueNRG-LP beacon device. It provides a reference example about how
using the Bluetooth LE Over-The-Air (OTA) Service Manager firmware
RESET - Reset BlueNRG-LP upgrade capability. This example also allows to use the extended
advertising feature in order to configure beacon also on a secondary
advertising channel. Further a specific configuration (PeriodicAdv) allows
to configure a beacon with periodic advertising. On BlueNRG-LPS, the
AoA_Tag configuration allows to configure a BlueNRG-LPS device as an
AoA tag for connectionless scenario.

Usage

The Beacon demo configures a BlueNRG-LP device in advertising mode

(non-connectahle mode) with snecific manufacturina data.

Doc
flashing 45% Project

Board selected: COM13

£ [DocliE I FHTFFHEKX AT html 3245,

19. BLE Beacon 3#4

1S7] BlueNRG-LP/BlueNRG-LPS DK: Bluetooth LE examples

life.ougmented

wainrage | wocues [

Fie List
BLE_Beacon_main.c File Reference

This is a Bluetooth LE beacon demo that shows how to configure a BlueNRG-LP device in order to advertise specific manufacturing data and allow another Bluetooth LE device to know if it is in the
range of the BlueNRG-LP beacon device. It provides a reference example about how using the Bluetooth LE Over-The-Air (OTA) Service Manager firnware upgrade capability. This example also allows.
to use the extended advertising feature in order to configure beacon also on a secondary advertising channel. Further a specific configuration (PeriodicAdv) allows to configure a beacon with periodic
advertising. On BlusNRG-LPS, the AcA_Tag configuration allows te configure a BlueNRG-LPS device as an AcA tag for connectionless scenaric. More.

Go to the source code of this file.

Detailed Description

This is a Bluetooth LE beacon demo that shows how to configure & BlueNRG-LP device in order to advertise specific manufacturing data and allow another Bluetooth LE device to know if it is in the
range of the BlusNRG-LP beacon device. It provides a referance example about how using the Bluatooth LE Over-The-Air (OTA) Service Manager firmware upgrade capability. This example also allows
to use the extended advertising feature in order to configure beacon also on a secondary advertising channel. Further a specific configuration (PeriodicAdv) allows to configure a beacon with periodic
advertising. On BlueNRG-LPS, the AoA_Tag configuration allows to configure a BlueNRG-LPS device as an AoA tag for connectionless scenario,

3.2 b2y =20
ATHH T — i B AR RGN IR, IIE—L BlueNRG-LP B&ER GEx. MEIR. MER) .
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BLE sx@iFnmsis R’z A

[#] 20. BlueNRG-LP Navigator - BlueNRG-LP EZ&#4l

&7 BlueNRG-LP Navigator v.x.x.x — O X

Basic examples

These examples can be used to test if the BlueNRG-LP is alive and for
testing the device low power management functionalities.

Project files for IAR, KEIL, WiSE-Studio toolchains are available.

3.3 BLE 75 F0:)ix R

AWFIHET DK REGEHART AR ET ROIRLA. XLNAXN BlueNRG-LP R &M TIRINFEIET
AR B e R AESI
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[£ 21. BlueNRG-LP Navigator - BLE 7=EIFai 5z F

&7 BlueNRG-LP Navigator v.x.x.x — O X

BLE demonstration & test applications

Bluetooth Low Energy demo applications can be used as an example to
build other applications that use the Bluetooth technology with the
BlueNRG-LP.

Project files for IAR, KEIL, WiSE-Studio toolchains are available.

BLE Security Peripheral
BLE Sensor Demo
BLE Sensor for ST BLE Sensor app

BLE Sensor Demo Central

3.4 IS IR BN B
BlueNRG-LP Navigator 8 & 5 T 52518 X # =B IMEIRRHER] :

1. LL
2. HAL
3. MIX
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2.4 GHz £ BT R~Fl

[#] 22. BlueNRG-LP 4MEIEEhHEE]

&7 BlueNRG-LP Navigator v.x.x.x — O X

Peripherals LL drivers examples

The BlueNRG-LP includes 256kB of programming flash memory, 64kB of
Static RAM memory with retention and SPI, USART, 12C standard
communication interface peripherals.

It also features multifunction timer, watchdog, UART, a 12 bits ADC and a
DMA controller.

SysTick LPUART

35 2.4 GHz £ 5 & H =l
2.4 GHz B LLHEIRFNIZEXT BlueNRG-LP 5 &BEAAE, ATENERAEFTEEENERLTLEM
BWHES.

2.4 GHz £ & RGIA 2.4 Ghz TAXEBIREIAEMBITHE, THRIEMEREMER BlueNRG-LP X
IR A HIEE R,

UM2735 - 28 11k} Form, H111A
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FREH

[#] 23. BlueNRG-LP Navigator - 2.4 GHz 8 L& HB R H

&7 BlueNRG-LP Navigator v.x.x.x — O X

mnel Manegement deme - 2.4 GHZz proprietary radio examples

The Radio low level driver provides access to the BlueNRG-LP 2.4 GHz
proprietary radio in order to send and receive packets without using the
Bluetooth link layer.

The 2.4 GHz proprietary radio examples are built on top of the Radio Low
level driver and they can be used as reference examples for building other
applications that use the BlueNRG-LP 2.4 GHz proprietary radio.

Project files for IAR, KEIL, WIiSE-Studio toolchains are available.

Star N

Star N

Th hput TX
Throughput RX
SleepTX
SleepRX

OTA_Client

3.6 FLREH

& O ERAT A BlueNRG-LP DK Eft FEMENER. HERRAEHHEESE—TER, HXHTEH
HoEBRBREERETR.

UM2735 - 28 11k} 281, #1117



https://www.st.com/zh/wireless-connectivity/bluenrg-lp.html?rt=um&id=UM2735

m UM2735

AL A AT RIE

[# 24. BlueNRG-LP Navigator - FFR &k 54k

&7 BlueNRG-LP Navigator v.x.x.x — O X

STEVAL-IDB011V2

Check it on st.com

Hover the mouse pointer to highlight the item on the board

LEDs JUMPERs PINs

DL1 JP1 Al
DL2 P2 All
DL3 JP3 Al12
DL4 P4 Al3
us JPS Al4
Al5
A4
A5
A6
A7
A8

COMPONENTs

32KHz crystal (Low Speed)
32MHz crystal (RF)

8MHz crystal (uC)
BlueNRG-LP (QFN48)
LPS22HH pressure sensor
LSM6DSOX 3D accelerometer
MP34DT05-A microphone

Micro USB

SMA connector

USB to UART/CMSIS-DAP micro

PUSH1 PUSH2

H B

The battery holder is on the back

s, AARRBEFEXERR, BAnEFLEFZ40E.

25. BlueNRG-LP Navigator - A& Ef =M E

&7 BlueNRG-LP Navigator v.x.x.x
STEVAL-IDBO11V1

Hover the mouse pointer to highlight the item on the board

JUMPERs  PINs

COMPONENTS

SMA connector
USB to UART/CMSIS-DAP micro

The battry oSN

JEE E 57, BlueNRG-LP Navigator 7~ %#F STEVAL-IDB010V1.

3.7 R BRI RIE
IRA BRI AHER S SRR T DK KEFGIMARE (html #2%) 1 DK SAEEIFATSH
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3.8 RS
ARE RIS T ARSI (html R pdf #83%) 0 DK S04 &3],
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BlueNRG-LP/BlueNRG-LPS LB #ia LS

4 BlueNRG-LP/BlueNRG-LPS TcZ&B{ItatES

BlueNRG-LP/BlueNRG-LPS Radio Init Wizard 2—# PC N, BTFHRIBEBENAANBGS, EXIEMHN
BlueNRG-LP/BlueNRG-LPS {RIN#EHE F To ek BB ¥ 3R (L Fr B IE 7R {E

ERIECE R (*_config.h) ERATHFPEERMAXHX.

JEE: BlueNRG-LP/BIueNRG-LPS L& #4515 F K 1&EH F X FFIRTIFEBE T X 1% v3 x FFIHT BlueNRG-
LP/BlueNRG-LPS DK £(#£#& (STSW-BNRGLP-DK) .

4.1 T REBIIRHES
BRI AHBEN>[ST BlueNRG-LP_LPS DK X.X X| FHH L& BB RSERRIETIZSEATIA.

26. T&kBARLES - BRKE

[ BlueNRG-X Radio Init Wizard v. x.xx — O X

File Help

Specify the name of demo application (*): | |

Wizard

Topics: General Configuration

General Configuration Device Name: |BIueNRG |
Stack Configuration

Radio Configuration Type of Device: |BIueNR("rLPS = |

Service Configuration
Connection Configuration
Security Database Configuratic
OTA Configuration

Overview

Output

Firmware Stack Version: |3.1.a ™ |

| General Configuration Parameters

< >

It allows to define general
configuration parameters as
characteristic device name,
Bluetooth Low Energy FW
stack (if applicable), which
impact the radio initialization
parameters.

(*) Mandatory Field
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FEMRPFEED

4.2 FENAARETD
ERZBVREESIATREMNAMNES, GEAILUEFUTER, UERBHEMRINFEETFNAEREN T
LB SH:
1. BREE

IR E

Tk E

RBEE

EERE

REYIRERE

OTAEE

i

B T B ST RA FRIENFERI ETXLLENIEHSHE. EHL TIRIIFELET AT ZERIEF

RAM . AL TFN B SHXTE RAM A /G R0, M ITTRHE AT FRTIZ & RAM A7z, 1BIE& 1N T8
G Z% (AINumOfLinks, ATT_MTU &) g9/&.

55 % BlueNRG-LP/BlueNRG-LPS DK ##f (STSW-BNRGLP-DK) =2{£A) BlueNRG-LP. BlueNRG-
LPS L MBHESXHE, THREMEHNEESSNE ZIEMEER.

© o NGk~ wDN

UM2735 - 58 11 i $32m, H111T7



https://www.st.com/zh/wireless-connectivity/bluenrg-lp.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lps.html?rt=um&id=UM2735
https://www.st.com/zh/embedded-software/stsw-bnrglp-dk.html?rt=um&id=UM2735

‘y_, UM2735

REBEER GUI

5 REFEFERF GUI

RELBEIERF GUI PC MAFIA BlueNRG-LP/BlueNRG-LPS %% UART BZIEFHR S EHIEFIELINGE.
EARTFERESNIIEZH. M oHHBIGHTERURIBY OTP Btk e BHIEF.
i% GUI PC L AR “Application/Secure_bootloader” iRtttz 22 B H¥IEFLATIE.

BE. — A% BlueNRG-LP/BIUeNRG-LPS 28 FE3Z, 22 HEFEF21 L.

27. REBEERF GUI

&7 Secure Bootloader vxx.x
File Help

Key generation Create Signed Image Store Key in OTP

Insert name of Destination folder for private and public key generated

‘ Key Generation

List of existing keys:

Delete All

Log

Load Log... | ‘ Save Log... | | clear Log

RS A:

. EHRER

- UIEMEZRYR

« EEATEME OTP

5.1 BIRE BETF
“BAER EBRATAT
o HERRRVERSAN (RAFIFATR)
© I NEIBURE LRRAMAERAY, FHEATEEMEREABASM 2 IR
© SEXIRRAE AR AR B AR R

B “HE” BT AHE. EErATEEIERER.
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ﬁ UM2735

“GlEEEIRR” ERF

5.2 “BlEEZRE” ETF
“QURBRMIE TR H U THRAE:
- REEAR (AR UORSHES
BB R RN
REE AN
DR EIRIG
EE AE BTE T CEFAERIEAER.

5.3 “HEAFEEE OTP F” HEINF
“YEEZAEMETE OTP h” EINF 45 A T4k
o EEEE COM IO
ERBEEMEARE OTP hHZAXT (AHFIFA)
WEENENE SRR iE it
EERBLIPE OTP
BESAFMEE OTP
FE: . “HE" #TFHTH. EZTAritRErER.
BLEFET AFH AT AZE. EEMATHEZZEFIERT, 8E&5IEE Flash FHIEIHELE
UNIF. [EFFRE OTP FATL .

BFEZEK OTP, BMRFREFLH IR “EHER™ HTFERIZ R EEE. WREEHHI
EIPEZER, T STHEIEIR Z 5T AR5 B E A, BREEEEEFAFEI IR E U
1E, FHALZHIT
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6 {# BlueNRG-LP/BlueNRG-LPS K L &% %#2

BlueNRG-LP/BlueNRG-LPS {RIIFEIE FF AR E A Z B R, HPhEES—4H API BFEHRIIFEIEZF I
o

B$E7T—EEAE, IEAANAGBRNEEFNGEEG. SO0 EEZEIEHNER, FHAEX AP
HIERINFEIE ST ThRE, SRR EHENE, RIBNAEKEIENL.

TEIE—EBRIENZE API, FLLFE BlueNRG-LP/BlueNRG-LPS SoC 4M&Ff1i&iE (ADC. AES., CRC.
DMA. GPIO. I2C. IWDG. LPUART. PWR. RCC. RNG. micro. RTC. SPI, SysTick. TIM #a

USART) .
FEEHREEIERGRE, BRTHAES BlueNRG-LP/BlueNRG-LPS H{FRIZ&IERN. KINFEILZF AP
FEHFEE.

6.1 nHEER

BlueNRG-LP, BlueNRG-LPS DK # 4B HhminTEERFAK:
+  RHA: 8% BlueNRG-LP/BlueNRG-LPS Navigator. B AIAKESME S ELEIEF PC AR
+  Doc: &% doxygen {RINFEIEF API M. BlueNRG-LP/BlueNRG-LPS MEIEFNES . {RINFEIET R
KB JMEHEG], SDK F1 HAL IFEha8 344 DK ARAN I RRFRIF I SC i
o Bt EEMENZHSMEINFEE FMIMEIRhER IR A
° IHZE}]:
—  BSP: SDK IE®f, H BlueNRG-LP/BlueNRG-LPS &M EHEIE (LED, %40, £, /0 &)
= AP O
—  CMSIS: BlueNRG-LP/BlueNRG-LPS CMSIS 321
- External_micro: R#NiES, AT XEHEBIMNBRITHISEHMEILIRERIELR

—  Peripherals_Drivers: AFi&#&4%M& (ADC. AES. CRC. DMA, Bf#f, GPIO, I2C. IWDG,
LPUART . PWR., RCC. RNG. RTC. SPI. SysTick. TIM #1 USART) #J BlueNRG-
LP/BlueNRG-LPS IEzh2S .

° Bl
- RThHEEEET . RINFRIEFHZHEBIERNAE APl RANEHEENAEE X . RIFEEF Y
1% v3.x B & LS FRE ST 1
—  BLE_Application: {RINFEEFRMAERH (RIMFEEFNMUREEXE. OTA BEHEAHEK. 1K
FIEFSZRHTI AR, £FE. GATT. GAPFREBRCEN . ATT HERZSABFIFESLR)
—  Cryptolib: AES ZHBEE
—  External_micro: {RINFEIEZEZSE, AT XHAEBINRHITHIZSAIMELIBEIESS

—  HAL: FEHIHEE AP, BTz L BlueNRG-LP/BlueNRG-LPS FEE/ER 4 (BEEMIRIZR .
AESSHATIE., FIFO 18, RiFRE. 24 GHz TEBEEMRFENTESIATE, EHLA
I8).

- NVMDB: FHkMEESE

—  AESMGR: AES &ETH:z%

—  BLECNTR: {RINFEIEFizHIZeEIRas
-  PKAMGR: PKA Z7g22

— RNGMGR: RNG &8s
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m UM2735

ANMATSE R B FEF2E M BlueNRG-355xy #Eh3 BlueNRG-345xy

— BLE_Examples: RIEEFERNA, SiFELXH. BEXHLLR EWARM, Keil®Fl WIiSE-
Studio I B3z

—  External_micro: RINFEIEFMEMOIBEEERNA, SIFLCH. JEXHF EWARM E L

—  Peripheral_Examples: BlueNRG-LP/BlueNRG-LPS %M& LL. HAL FIR&RGIRIN ARG, 6
Bt BB, HPiTEE 2.4 GHz T &S] (F MIX X k)

« SHTIA: 65FHT AR, EWARM #1 Keil®. MDK-ARM T E$£#Y BlueNRG-LP/BlueNRG-LPS # T .
EE: STSW-BNRGLP-DK (BlueNRG-LP/BIueNRG-LPS # X EH (DK) 16 & i fH) #X1 BlueNRG-LP
BlueNRG-355XY #& (Flash 7#/#35=256 Kb; RAM =64 Kb) , Z#FXiFIEELFIEM.
BN AT #SER, #7BlueNRG-345xy 124 (Flash 7 fg#5=256 Kb; A77=32 Kb) f2HZ#F.
BRI an i S HIE Z1E LI5S, 15217 BlueNRG-LP #7BlueNRG-LPS #H#E-F 4.

JEE: BT FE N E RN F EWARM/MDV-ARM/WISE-Studio X 4 %#_£ #9 STEVAL-IDBO11V1 T X #EH#, %
BlueNRG-LP STEVAL-IDB011V1, STEVAL-IDB011V2, STEVAL-IDBO10V1 & FHEMH %1%,

6.2 AR E R R FAFE M BlueNRG-355xy #EhZ] BlueNRG-345xy

HX AR T ESERI CONFIG_DEVICE_BLUENRG_ 345 {EJ 4% A RS2 RS TRAL IR SR IR, A ER
MM BlueNRG-355xy (Flash 7#1i28=256 Kb; RAM=64 Kb) iT#Z BlueNRG-345xy (Flash 7#fi#28=256
Kb; RAM=32Kb) , tATFI7R:

. IAR T E4&:
—  fE[Projects]>[Options]>[General Options]>[Target]d, %¥ ST BlueNRG-345

—  f£[Projects][Options][C/C++ Compiler Preprocessor][Target][Defined Symbols], §, 70
CONFIG_DEVICE_BLUENRG_345

— ¥ [Projects]>[Linker]>[Config]>[Configuration File symbols definition] & , & 0
CONFIG_DEVICE_BLUENRG_345=1

° KeiI®Iﬁiﬁ§:
—  f£[Projects]>[Options for Target ‘..."]>[Device]>[ST BlueNRG-LP Series]>[ST BlueNRG-LP],
i%3% ST BlueNRG-345

—  fE[Projects]>[Options for Target ‘..."]>[C/C++]>[Preprocessor Symbols]>[Define]d, N
CONFIG_DEVICE_BLUENRG_345

—  ft [Projects]>[Options for Target ‘..’]>[Linker]>[Misc Control]®#, & -FiE X = “
DCONFIG_DEVICE_BLUENRG_345=1"
+  WISE-Studio T E#%:
—  3T7F WISE-Studio.project X 3#1% BlueNRG-355 &t 5 BlueNRG-345

- i [Projects][Properties][C/C++ Build][Settings][Tool Settings][GCC C
Compiler][Preprocessor][Defined Symbols]#, i CONFIG_DEVICE_BLUENRG_345

- & [Projects][Properties][C/C++ Build][Settings][Tool Settings][GCC
Linker][Miscellaneous][Other linker flags] th , N fn -WI,--

defsym=CONFIG_DEVICE_BLUENRG_345=1
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"_, UM2735

ANMATSE R B FEF2E M BlueNRG-355xy #Eh3 BlueNRG-345xy

EE: #Z BlueNRG-LP BlueNRG-345xy #7, £ZiiF# DTM &/, KiEkZ 32 Kb RAM Az /e :
o FIXTERI G A I IR D FE T X e iR L I T
s BFEWEAGE (#5#, 84 ATT_MTU X/, BEHKZE) , BEXENE RAM AE L HH7
DTM_Config.h 2%
«  J#DTM_Updater 7 5# Z BlueNRG-345xy
HFIFEER, BlueNRG-345xy DTM AZHRIECES A T ($1371L4 T 1AR TG EHER)) -

. # [Projects]>[Options]>[C/C++ Compiler Preprocessor]>[Defined Symbols] ## , ¥ & :
CONFIG_NUM_MAX_LINKS=3

. # [Projects]>[Options]>[C/C++ Compiler Preprocessor]>[Defined Symbols] # , #
BLE_STACK_FULL_CONF ##&% BLE_STACK_CUSTOM_CONF

o FHSLX A custom_ble_stack_config.h #%E#define L2CAP_COS_ENABLED (0U)
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BLE beacon &R

7 BLE beacon J&~MH

BlueNRG-LP FF%& & (STEVAL-IDBO11V1/STEVAL-IDB011V2/STEVAL-IDB010V1) #1 BlueNRG-LPS FF
ZF & (STEVAL-IDBO12V1) FIFRINFEIET beacon SER. BiRt TUHESEE RS B EFIEHE,
H AR —IRNFEETREHEE RS EIRINFEIET beacon WETEEN.

FRIEZ AN, ZERTRVFERT R B, LUEEHDT BBE LA E beacon,

7£ BlueNRG-LPS iF&, AocA Tag BIHRE T BlueNRG-LPS B &AL EATEZEIATNEIEA (AcA)

#Rid.
7.1 BLE Beacon M E
7.1.1 B

ATRIRNFRET R ZEE A beacon ¥ &, BWFUIRINT 75 IE MM ANIA AR TFEE S thil4k:

aci_gatt_srv_init();
aci_gap_init(GAP_PERIPHERAL_ROLE, 0, 0x08, 0,&service_handle, &dev_name_char_handle
&appearance_char_handle);

BT beacon E#4 BAIERER THITREERE, ARIEETHINK v3.la RESAL, EAET
CONNECTION_ENABLED #iR{iEIZREZET S, FEitt, FHARIMEEF ML v3.1a AESRA, &
EA LA beacon {RINFEIE Fihi8H%, WNTFA7R:

aci_gap_init(GAP_BROADCSTER_ROLE, 0, 0x08, 0,&service_handle, &dev_name_char_handle
&appearance_char_handle);

— HXER

KFIRIIFEZ TN AP 1, 152% Docs\BlueNRG-LP_aci_events X4 749 STSW-BNRGLP-DK #(#££7

7.1.2 & EHE
BLE beacon R T BN T4 7 #iE.

52 15. BLE beacon B2 F - 4= HE 18

ATEIRRIRRD SIG ARRR @Y BRIA I 0x0030 (EEESHEK)
ID Beacon ID EEE

fiIE UUID Beacons UUID ATHRIREFER beacon
FS54 —*%H beacon KJ#RIR AT —4H1EXH9 beacon 5348
RS £ beacon AIFRIR ATi25) 84> beacon

Tx I Tx hERFMG RATELSR&ZEMES

1. HAELFRUEHESS: https:/Avww.bluetooth.org/en-us/specification/assigned-numbers/company-identifiers ,

7.1.3 AR EREE
57T LE Beacon & &£ GAP AP| SN AIEREER .
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m UM2735

BLE Beacon IR E

ITREESHHIRENT:

ret = aci_gap_set_advertising_configuration(0, GAP_MODE_GENERAL_DISCOVERABLE,
ADV_PROP_LEGACY,
160, 160,
ADV_CH_ALL,
0,NULL,
ADV_NO_WHITE_LIST_USE,
0, LE_1IM_PHY, 0, LE_1M_PHY, 0,0);

ERMRINFEIE Tk v3.1a RESARAR, E beacon ®&NELEE BRER, BWFEET BELES
B g BT :

ret = aci_gap_set_advertising_configuration(0, GAP_MODE_BROADCAST,
ADV_PROP_LEGACY,
160, 160,
ADV_CH_ALL,
0,NULL,
ADV_NO_WHITE_LIST_USE,
0, LE_1IM_PHY, 0, LE_1IM_PHY, 0,0);

FE MAFEIRIFIHIE R IR, BLE beacon R {ERIIT GAP API:

/* Define the beacon manufacturing payload */

static uint8_t adv_data[] = {

/* Advertising data: Flags AD Type (to be removed if beacon device is configured in
broadcaster only mode) */

0x02,

0x01,

0x06,

[* Advertising data: manufacturer specific data*/

26, /llen

AD_TYPE_MANUFACTURER_SPECIFIC_DATA, //manufacturer type

0x30, 0x00, //Company identifier code (Defaultis 0x0030 - STMicroelectronics: To be
customized

for specific identifier

0x02, /I''D

0x15, /ILength of the remaining payload

0XE2, Ox0A, 0x39, 0xF4, 0x73, OXF5, 0x4B, 0xC4,//Location UUID

0xA1, 0x2F, 0x17, 0xD1, OXxAD, 0x07, OxA9,0x61,

0x00, 0x00, // Major number

0x00, 0x07, // Minor number

0xC8 //2’s complement of the Tx power (-56dB)};

h

ret = aci_gap_set_advertising_data(0, ADV_COMPLETE_DATA, sizeof(adv_data), adv_data);

EE: EFRDIFEZET PN v3.1a L& S AR, B4 beacon RERA ERL #atizl, Bl “Frz AD £E”
F750x02, 0x01, 0x06, EZ%/ #E#HERX TT%F “Friss AD &7 .

HEZF LE beacon & &BEEHNTBIEN, WTHAxR:

Advertising_Set_Parameters_t Advertising_Set_Parameters[1];
Advertising_Set_Parameters[0].Advertising_Handle = 0;
Advertising_Set_Parameters[0].Duration = 0;
Advertising_Set_Parameters[0].Max_Extended_Advertising_Events = 0;

/* Enable advertising */

ret = aci_gap_set_advertising_enable (ENABLE, 1, Advertising_Set_Parameters);

EE: WIMT AT (E /T A& Flash EH% /67 BLE Beacon, HEMHAE beacon @4, BT r T 41TET
aci_hal_end_of_radio_activity_event() ZF4E/1EA7/F15/E/E2 Flash #RIES I LIBIIELIFER F 26550, M
TS ML FE Flash BRIE (BEBRAMBN) HIREEITIIFEL F 266 )55].
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BLE Beacon IR E

7.1.5

7.1.6

I RI#EN

F BB E (ExtendedAdv) RB/R T FERKINFEEINTE vo.0 ¥R B EMH BEELRE
beacon, IATICHAR:

#if EXTENDED_ADV
IR RGBT BEE, ¥
ret = aci_gap_set_advertising_configuration(1, GAP_MODE_GENERAL_DISCOVERABLE,
ADV_PROP_NONE,
160, 160,
ADV_CH_ALL,
O,NULL, /* Fexdumtbhit */
ADV_NO_WHITE_LIST_USE,
0, /* 0 dBm */
(EXT_ADV_PHY==LE_2M_PHY)?LE_1M_PHY:EXT_ADV_PHY,
0, /* 0 JRBkT */
EXT_ADV_PHY, /* #Bi]4& PHY */
1, /*SID */
0 /* FLFAHEEKRIBE */);
ret = aci_gap_set_advertising_data(1, ADV_COMPLETE_DATA, sizeof(adv_data), adv_data);
#endif

BN TR EREY RS #E:

I* fSERET & */

#if EXTENDED_ADV

Advertising_Set_Parameters_t Advertising_Set Parameters[1];
Advertising_Set_Parameters[0].Advertising_Handle = 0;
Advertising_Set_Parameters[0].Duration = 0;
Advertising_Set_Parameters[0].Max_Extended_Advertising_Events = 0;
Advertising_Set_Parameters[1].Advertising_Handle = 1;
Advertising_Set_Parameters[1].Duration = 0;
Advertising_Set_Parameters[1].Max_Extended_Advertising_Events = 0;
ret = aci_gap_set_advertising_enable(ENABLE, 2, Advertising_Set_Parameters);
#endif

BRI #BiE
HHIMBEE (PeriodicAdv) B/R 7T afilfE A SIRINFEEF T vo.x XA #BINEEkECE beacon B
WAHMELRT &, WTHAR (2 PERIODIC_ADV FiLIEE &) -

#ifdef PERIODIC_ADV
/* Configure periodic advertising */
ret = aci_gap_set_periodic_advertising_configuration(1,
PERIODIC_ADV_INTERVAL,
PERIODIC_ADV_INTERVAL,
0);

/* Set periodic advertising data: beacon payload */
ret = aci_gap_set_periodic_advertising_data(1, 27, adv_data);

/* Enable periodic advertising */
ret = aci_gap_set_periodic_advertising_enable(ENABLE, 1)

printf( “Periodic advertising configured\n” );
#endif /* PERIODIC_ADV */

BH EFEER /Y S # (£ EXTENDED_ADV FALZEZHET) -

AOA FRZEERR

7£ BlueNRG-LPS Beacon J&RMA_E, AoA Tag Il BECE 744 BlueNRG-LPS & B E AT EZIAEHE)A
A (A0A) 1R, AoA FREFERMNMTARNBRER #& (81 CTE_TAG #1 PERIODIC_ADV F4lIEzgi%
) -
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UM2735
BLE Beacon FreeRTOS #£5

7.2

JEE:

#ifdef PERIODIC_ADV
/* Configure periodic advertising */
ret = aci_gap_set_periodic_advertising_configuration(1,
PERIODIC_ADV_INTERVAL,
PERIODIC_ADV_INTERVAL,
0);

/* Set periodic advertising data: beacon payload */
ret = aci_gap_set_periodic_advertising_data(1, 27, adv_data);

#if CTE_TAG /* AoA Tag configuration */
ret = hci_le_set_connectionless_cte_transmit_parameters(1,
CTE_LENGTH, CTE_TYPE,
CTE_COUNT, SWITCHING_PATTERN_LENGTH,
ANTENNA_IDS);

ret = hci_le_set_connectionless_cte_transmit_enable(1, 1);

printf( “CTE configured\n” );
#endif /* CTE_TAG */

/* Enable periodic advertising */
ret = aci_gap_set_periodic_advertising_enable(ENABLE, 1)

printf( “Periodic advertising configured\n” );

#endif /* PERIODIC_ADV */

BLE Beacon FreeRTOS #£4i

BLE_Beacon_FreeRTOS ##IRx TafAIfERARE ST RINFEEF 4% v3.x B FreeRTOS. ZMN A AR

AEEEBERXTHRHSENE YRR E BlueNRG-LP/BlueNRG-LPS i#%&. M FreeRTOS {£% (BLETask)
J8F BTLE_StackTick()e&#

Hoh—IRERS S EX 1BHIRT RS/, 500 ms —&, §XxiBd UART £ %2—&E8. 5—IfE

%% 200 ms i®id UART X ZHM{EE, FH7 LED3 EEEd (BiZES SRR ) .

EARGIG, 245 BLETask 98 TR LR

—f&M =, 5 BLETask DECIRMARATLUAMLIER, R REEMISER T KE CPU HIRR .

1B T HRFHFE AT EEIRIEHIRIZITE S, FEEE (BRI FEIE TR IE, W9 BMAZHIFSAAH
BLETask &AL
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‘1’ UM2735

BLE BISERN A

8 BLE & ExRMNA

BlueNRG-LP FF&¥4& (STEVAL-IDBO11V1/STEVAL-IDB011V2/STEVAL-IDB010V1) #1 BlueNRG-LPS F
Z¥ & (STEVAL-IDB012V1) X%#F BLE &ER (RFHFMEFmAR) , RERERMENFEET &
Z B SEIR 6] Xt = T kiR iE

ARGINARE—NRORS, EEBNT (&KX 20 FT) $HEE:

« TxHHE, ATRAEM; EREKIER, RSWER TX FIHELZEBEN

*  Rx¥HE, AASHHE; SEFPIRARBELXBRSZIHN, EELFIESNE
BEFENT R TIETZE, TUEERRERE:

« BR%im, HATRESORS (RNFEFIERE)

« EPium, HATERSRORS (RMFEFHRIEE)
ZEAZERARSHANEFmABEHITHMEENREL LSBT USB EHE| PC, 8MEEHEEF—IH
BRHEOZL, KEWNT.

52 16. BORE
Pk ES 115200 bit/s
BARLLAE 8
FBIRIAL T
3 ind 1

RIFABIT— Mg &R impRARRRE, SR TEEREN, BENRKXETERE; TEREFEEIN RF HI
WmbzEHEO. Bk, £—MEEPHEMBEABSETES—DF.

8.1 IMEM P RIZRIEE
ERMEDEETEORE (RSE-IMNEMBAE-hRigs) EBIAMERESRDBELH, SHLE
24— 25 APl 6%, NHEBENEE FREREETRE.

8.1.1 NEe
EE5S—MEWEE TS EEEZ R, ©9URT aci_gatt_srv_init()F1 aci_gap_init() API E#fti#Iia L%
I F ik .

FF aci_gap_init():
c  EMEEFREORSZHASR

aci_gap_init(GAP_PERIPHERAL_ROLE, 0, 0x08,0,&service_handle,
&dev_name_char_handle, &appearanc e_char_handle);

c RUBREFROFFHRAE

aci_gap_init(GAP_CENTRAL_ROLE, 0, 0x08,0,&service_handle,
&dev_name_char_handle, &appearance_c har_handle);

WIFE aci_gap_init() & FIEESMR AR INFEE T At

BT

KFIRIIFEZ TN AP X1, 152 Docs\BlueNRG-LP_aci_events X743 7 £9 STSW-BNRGLP-DK #(#££]
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UM2735
SRR ERE

8.1.3

8.1.4

AR 55 Fdr s

FEORSZBITHS aci_gatt_srv_add_service((ble_gatt_srv_def t *)&serial_port_service); 7k in B £ 15 7F
BORSIHIEE, HPH) serial_port_service &4 58 O BRSFHEXFHE S B AIFEFARR S5 .

#®HEF LE B TmOMRSHERELERBWBT &S KE TX HFIE
TXCharHandle=aci_gatt_srv_get_char_decl_handle((ble_gatt_chr_def _t*)&serial_port_chars[0]) ; , H &
serial_port_chars[0]24 TX $¥E (GBHEM) S ECAIFEL.

#£ TXCharHandle £ _F IR B4 A,

B F OLE & fTmwmORSFSHERETLEBBET &S HKE RX I
RXCharHandle=aci_gatt_srv_get_char_decl_handle((ble_gatt_chr_def t*)&serial_port_chars[1]) ; , H &
serial_port_chars[1]24 RX 4 (EANBM) N ECAVFFELEH.

7£ RXCharHandle & LR [E4F 4 A1,

PSS 3
X TFIRINFEL TN AP X1, 152 Docs\BlueNRG-LP_aci_events X 7#4# 7#7STSW-BNRGLP-DK £(#4£ &

AT ERARN
BR 55 imi% & 1A GAP APl eh S NBA Al L IR .

/* Configure advertising parameters */
ret = aci_gap_set_advertising_configuration(0, GAP_MODE_GENERAL_DISCOVERABLE,
ADV_PROP_CONNECTABLE|ADV_PROP_SCANNABLE]|
ADV_PROP_LEGACY,
ADV_INTERVAL_MIN, ADV_INTERVAL_MAX,
ADV_CH_ALL,
0,NULL,
ADV_NO_WHITE_LIST_USE,
0, LE_1IM_PHY, O,LE_1M_PHY, 0,0);
/* Define advertising data */
static uint8_t adv_data[] = {Ox02,AD_TYPE_FLAGS,
FLAG_BIT_LE_GENERAL_DISCOVERABLE_MODE|FLAG_BIT_BR_EDR_NOT_SUPPORTED,
16, AD_TYPE_COMPLETE_LOCAL_NAME,S’ P/ o, rt, 'L /P};
/* Set advertising data */
ret = aci_gap_set_advertising_data(0,ADV_COMPLETE_DATA, sizeof(adv_data), adv_data);
static Advertising_Set_Parameters_t Advertising_Set_Parameters[1];
Advertising_Set_Parameters[0].Advertising_Handle = 0;
Advertising_Set_Parameters[0].Duration = 0;
Advertising_Set_Parameters[0].Max_Extended_Advertising_Events = 0;
/* Enable advertising */
ret = aci_gap_set_advertising_enable (ENABLE, 1, Advertising_Set_Parameters);

SrhRig &
ERFIHREVHRDFRETREORZFREELIE, BRHZEERAT AP SRS & ORSIH
W

/* Set scanning configuration parameters */

ret = aci_gap_set_scan_configuration(DUPLICATE_FILTER_ENABLED,SCAN_ACCEPT_ALL,

LE_1M_PHY_BIT, PASSIVE_SCAN, SCAN_INTERVAL, SCAN_WINDOW);

/* Set connection configuration parameters*/

ret = aci_gap_set_connection_configuration(LE_1M_PHY_BIT, CONN_INTERVAL_MIN,

CONN_INTERVAL_MAX, 0, SUPERVISION_TIMEOUT,
CE_LENGTH, CE_LENGTH);

T EERDEET REORSHIESE, FHATSY API: ret = aci_gap_create_connection(LE_1M_PHY_BIT,
PUBLIC_ADDR bdaddr);, E#Y bdaddr 2% F %% & Xt imitt,
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S e
JEE

SRR ERE

MR EERE, BUREBNNEOZREHEEF—IHRENER. BANFHRBREER T SENEN
B, SR TEZEE:

EREETFEORSHEE L, BANFRSRARIRIBRETEORTPHEE, AERBREUT
WEBMZAIAMM TX $F1E (EBABME) : aci_gatt_srv_notify(connection_handle,
TXCharHandle + 1, 0, len, (uint8_t *)(cmd + cmd_buff_start));

ERDEETFEORFHEELE, BANFEFRIWAXIRIBEETFEORSHEE, AERRIUT
WL BANZHRMA RX 451E: aci_gatt_clt_write_without_resp(connection_handle, rx_handle + 1
len,(uint8_t *)(cmd+ cmd_buff_start));, E=H connection_handle BEZEFMEAEZETREENSHR
Bl G148, rx_handle 2% P& & 2K RX FHEAIHE

RiEXLE API 65S 2[5, TX M RX4FEMES RS OKIF L,

{RThFEE ST B A& P

T ™ |
\ COM76:115200baud - Tera Term VT [E=EEE

File Edit Setup Control Window Help

RThFEIESF & OAR 5539R

<
Y COM78:115200baud - Tera Term VT (eS|
File Edit Setup Control Window Help

A

#fAY Client_LongWrites #7 Server_LongWrites 17 G & A % 15X HHIEA 1T K



UM2735
BLE &8OEMERNA

BLE & OFNERMA

9.1

9.1.1

9.1.2

9.1.3

BlueNRG-LP FF%F& (STEVAL-IDB011V1/STEVAL-IDB011V2/STEVAL-IDBO10V1) #1 BlueNRG-LPS FF
% & (STEVAL-IDBO12V1) ¥ BLE EOFXNER, EFFA— I NALN SN aL&BE, ZNAE
BITHEE R OZPHMRSHAR.

BEOFERTNEBER AP S —TMTRDEETRERE NP ] &I E:
aci_gap_init(GAP_CENTRAL_ROLE|GAP_PERIPHERAL_ROLE, 0, 0x07, 0,
&service_handle,&dev_name_char_h andle, &appearance_char_handle);

ZERERNAITE, BIH—EMAERSOTMAEBREGEENIRINFETRE. SEBIEARRLN
Tizg®E, WBRERIRE, HEMHEEEY. BXNIERERE, RAMF—HOETNEE, MWEEF
HEARRER, FELAF—EOETNREHSZEIER.

EEEIMEXERRMRSHAE, TUERAROBERE.

ARGINBREREORS, BEANT (&K 20 FT5) HHEE:

© BPWAET TXHHERRBHN; EREREN, RSHER T FHEELEE.

© Rx¥HE (WEHHE) ; HEFRARBELELRSIHN, ESEEHEENE
ZEAERAR—NAHTEMEENRIE, ASITHEXRSHMNEFFRAE; AREET USB EEE
PCE, ZIMMARMEEERMEE LT EO%M, W%k 13 Fin.

R —ME & LIRPRARNERE, SR TEERN, BENL2RTERE; TRREHREN RFIHE
mhEE0. Bk, A= M EEFHETEABLETES 1.

BLEE R OEMNAE

HTREAMEATEEN, KEETFEOFEEMMEEHILTE.

N &L TR BRIEET R, HEEmAERE%E—RY APl 44 . BOTMMEFSEHRSE
e EETREN.

WMeaik
ESH—MRWFRET R SR EREZ A, SIUEE TS EMBYIEH BLE illik:
. aci_gatt_srv_init();

. aci_gap_init(GAP_CENTRAL_ROLE|GAP_PERIPHERAL_ROLE, TRUE,0x07, 0, &service_handle,
&dev_name_char_handle, &appearance_char_handle);

aci_gap_init() s < FEE TIRINFEEF SN P RABE.

A AR SS AT
P 8.1.2 5 RMARS AR

FaLMsiE

ATELZDERA TR Z—MIWFET O T REMNRE, LHBEE TIREBEHLITIE:
[* Set discovery procedure parameters */
ret = aci_gap_set_scan_configuration(DUPLICATE_FILTER_ENABLED,SCAN_ACCEPT_ALL,

LE_1M_PHY_BIT, PASSIVE_SCAN, DISCOVERY_PROC_SCAN_INT,
DISCOVERY_PROC_SCAN_WIN);

/* Start general discovery procedure (0x01) */
ret = aci_gap_start_procedure(0x01,LE_1M_PHY_BIT,0,0);

UM2735 - 28 11k} 457, #1117
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BLEsROEMNAE

9.1.4 HENTTEEER
ERIT GAP APl S NBR AT L IMER :

/* Configure advertising parameters */
ret = aci_gap_set_advertising_configuration(0, GAP_MODE_GENERAL_DISCOVERABLE,
ADV_PROP_CONNECTABLE|ADV_PROP_SCANNABLE|
ADV_PROP_LEGACY,
ADV_INTERVAL_MIN,
ADV_INTERVAL_MAX,
ADV_CH_ALL,
O,NULL,
0, LE_1M_PHY, O,LE_1M_PHY, 0,0);
/* Define advertising data */
static uint8_t adv_data[] = {0x02,AD_TYPE_FLAGS,
FLAG_BIT_LE_GENERAL_DISCOVERABLE_MODE|FLAG_BIT_BR_EDR_NOT_SUPPORTED,
13, AD_TYPE_COMPLETE_LOCAL_NAME,S’ P’ ,)o’,r)t',) JL')P ) ''N e’ 'w};
/* Set advertising data */
ret = aci_gap_set_advertising_data(0,ADV_COMPLETE_DATA, sizeof(adv_data), adv_data);

/* Enable advertising */

static Advertising_Set_Parameters_t Advertising_Set Parameters[1];
Advertising_Set_Parameters[0].Advertising_Handle = 0;
Advertising_Set_Parameters[0].Duration = 0;
Advertising_Set_Parameters[0].Max_Extended_Advertising_Events = 0;

ret = aci_gap_set_advertising_enable (ENABLE, 1, Advertising_Set_Parameters);

9.1.5 5®80F. NEFIRZEEE

ZMFEXHEEES, ANBEOTHNEABRIRESITR 23 AT PinflRSinAE. EHREE M
8, HEOFMAEEETILIER, #HE—HITLUEREMNEOEFMMER LU, BIIREFRINFEE
#, EXEERE.
fEFAT GAP AP| ei & EEAIINE &

* WIARCNEL : WEERERLESH

ret = aci_gap_set_connection_configuration(LE_1M_PHY_BIT, 40, 40, 0, 60, 2000, 2000);

/* Create connection */

ret = aci_gap_create_connection(LE_1M_PHY_BIT,

discovery.device found_address_type,
discovery.device_found_address);

device_found_address_type A# & IAE O EFMMNZERIMNELR, device_found_address At & IAYE O
FEFIMI B X k.

AR EERE, BUIREBRNNEOZEHEEA—NHRENER. BANFHLBEER T SENEN

B, SR TEZEER:

c ERDFREBEFEOEMMARSZHEELE, BANFHRILZHEMNERIREE, FERBI—THES
BHZALRME TX HHE (ERRBEHE) -

aci_gatt_srv_notify(connection_handle, TXCharHandle + 1, 0, len,
(uint8_t *)(cmd + cmd_buff_start))

. EEMNERIHREEE, BANERFSLREETMMRZIHLE, AERBIEUTIESEANZHIRNN
RX 431 :

aci_gatt_clt_write_without_resp(connection_handle, rx_handle + 1,len,
(uint8_t *)(cmd + cmd_buff_start)

connection_handle AEEFMERIEETREHSHIERINAIME, rx_handle AZPIRIEE LN RX 45
{ERIFA.

BIEXLE API S 25, TX M RX4FHEMES BRESOKIF L,
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BLE iZfgishl~BIR A

10 BLE 4= #ll /= fil Bz A

BlueNRG-LP FF& 4 (STEVAL-IDBO11V1/STEVAL-IDBO11V2/STEVAL-IDBO10V1) #1 BlueNRG-LPS FF
%F& (STEVAL-IDB012V1) X#% BLE IAZEHIRA, MMIEM BlueNRG-LP/BIUENRG-LPS & &{EHliT
FRE (TS .

%R R EAT B E S Z I SRR E .. BIBE A manufacturer-specific AD 2BIEH, HRE (&
TH#HIER ID, BD 0x0030 BREFRZ M) T

17 ARThIIE ST IR B EE

Byte O Byte 1 Byte2

R A ID (0x05) BEE NEF)

BEEUTSZ—BRELT.

ZEBEHLEAWEREN, HEEBRATEHNRKRIEETFEHTFAE LM US. DL2 1 DL3 (f£ STEVAL-
IDBO11V1/STEVAL-IDB011V2 £) WK DL3 1 DL4 (#£ STEVAL-IDBO10V1/STEVAL-IDB012V1 k) LED
BIFFIE. LEFFMERIER L ANFT, RAESl. SAMOEHI—A LED:

«  FOfIR UsHRE

« FE 142 DL2 BT

. F 242 DLIKRE

FHit, ZRERETEEHBARXNETUERXLE LED KA, 3IEBMEM] (1 & LED ON, 0 X LED
OFF) .

AR RGEBBEERTZEE, BNEINETSEFIEE (DISCONNECT_TIMEOUT) .
BN BR %%, {BFEid ENABLE_SECURITY (3F£&F3f BLE_RC_main.h file) B, HERAREM,
EERBIEEFE A, DX PRIEELER.

ATEMEARNBEETTEETFNNERE, AJERS—IKMEETRE (BlueNRG-LP. BlueNRG-LPS
R ARINGEIE TR E) WNHEE BHE.

AT IH|— LED, & &ZLTUERER BlueNRG-LP. BlueNRG-LPS {KIh3EE FmiZIsHR%, HENRHIE
HI S4FAE (BRSS UUID = edOef62e-9b0d-11e4-89d3-123b93f75cha, 5l S4%{E UUID = edOefbla-9b0d-
11e4-89d3-123b93f75cha) -

10.1 BLE ifEizHIN AR E
R TR EEE AT %, RRTE/USER S B TRIE.

10.1.1 Mk
ES5HZ— MR ET R ERIER A, $HURE T e < EMRBAIEN BLE hillik:

aci_gatt_srv_init();
aci_gap_init(GAP_PERIPHERAL_ROLE, 0, 0x07, O, &service_handle, &dev_name_char_handle,
&appearanc e_char_handle);

B2

K FIRIIFEZ TN AP 1, 152% Docs\BlueNRG-LP_aci_events X 43 49 STSW-BNRGLP-DK #(#££]

10.1.2 EXT BEIE
BLE miEfZHIN AT HB—EHEHIENT:
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BLE ZREiTHIN AR E

/* Set advertising device name as Node */
const uint8_t scan_resp_data[] = {0x05,AD_TYPE_COMPLETE_LOCAL_NAME,N’,0’,'d’,’e’}
/* Set scan response data */
hci_le_set_scan_response_data(sizeof(scan_resp_data),scan_resp_data);
/* Set advertising configuration parameters */
ret = aci_gap_set_advertising_configuration(0, GAP_MODE_GENERAL_DISCOVERABLE,

ADV_PROP_CONNECTABLE|ADV_PROP_SCANNABLE|ADV_PROP_

LEGACY,

(ADV_INTERVAL_MIN_MS*1000)/625,

(ADV_INTERVAL_MAX_MS*1000)/625,

ADV_CH_ALL,

PUBLIC_ADDR,NULL,

ADV_NO_WHITE_LIST_USE,

0, LE_1IM_PHY, 0, LE_1M_PHY, 0,0);
/* Define advertising data */
uint8_t adv_data[] = {0x02,AD_TYPE_FLAGS,FLAG_BIT_LE_GENERAL_DISCOVERABLE_MODE|
FLAG_BIT_BR_EDR_NOT_SUPPORTED,0x06,AD_TYPE_MANUFACTURER_SPECIFIC_DATA,0x30,0x00,0x05,0xFF
,OxFF};
/* Set advertising data */
ret = aci_gap_set_advertising_data(0, ADV_COMPLETE_DATA, sizeof(adv_data),adv_data);
/* Start advertising */
static Advertising_Set_Parameters_t Advertising_Set_Parameters[1];
Advertising_Set_Parameters[0].Advertising_Handle = 0;
Advertising_Set_Parameters[0].Duration = 0;
Advertising_Set_Parameters[0].Max_Extended_Advertising_Events = 0;
ret = aci_gap_set_advertising_enable(ENABLE, 1, Advertising_Set_Parameters);

EFAFEL, £ adv_data TENIGEREGKRE.

10.1.3  RimBR S
B THERM BLE T2 HIIRSFN4EE: aci_gatt_srv_add_service((ble_gatt_srv_def t *)&rc_service):,
Hehiy rc_service 2% BLE ITi2AR%S (edOef62e-9b0d-11e4-89d3-123b93f75cha) FNHE K4HE 5 BL AIFRFARR
FLE.
FRU TSR BLE T2 H5{Ea#R:
controlPointHandle = aci_gatt_srv_get_char_decl_handle((ble_gatt_chr_def_t*)&rc_chars[0]);
rc_chars[0]2 & BLE EIE{ZEHI4FIE S B RIS FAFFIELSH (edOefbla-9b0d-11e4-89d3-123b93f75¢cha)
controlPointHandle & BLE iZ2 & $45E A48 .
ERRTRE, NLFHENMEERFERY, WEMNESHHERRWIE.

10.1.4 SEINFETPRIGEERE
EEEIRNEEFPRIGE (B— BlueNRG-LP/BIUeNRG-LPS & &S MKINEEFRR) 5, £H
controlPointHandle $EIE IR hFE 1L Fim iz HlE & LED.
&%t controlPointHandle HUITE#/ERT, #S4% R aci_gatt_srv_write_event()EJEHEi%E+AY LED 8558
%%KO
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BLE & R%=8H B et =Pl

11 BLE & /%&3H B XX R Bl

BlueNRG-LP FF%F& (STEVAL-IDB011V1/STEVAL-IDB011V2/STEVAL-IDBO10V1) #1 BlueNRG-LPS FF
%F& (STEVAL-IDB012V1) ¥ #5 BLE ZRSHEXHER. EXLIMT—NEERRINGEIETF (BLE) f£&
A E .

RGBT 4 RO A BlueNRG-LP/BlueNRG-LPS SoC #J profile F1RZ . GATT BB XX HA & 1E
MEME, EAZNENBERIEAMERNASLIA ENEE X -

UL B SRR IR E IR AR S

R E RS ERERS SR EWIEE, EA#WES. & MEMS £RESEENE| B EEREYE (& 3 MiLw
TREAE—EMERILER 0) , NRAFELFE ELXBM (EET 0x01) . BRAIBEEHSEHEXER
IRPHERBLE AT, BRAZREM.

AR SIREN St A HMEETEIMEMNHEFIMNEEE, BN FEDERR. EEMNEHSE—HAIM
RE, 30N, BE mg BEBEAL. 4FMRNE, ZERIBH, WeIxTb s iTi@an.
F—EXHIBRS S EHEE N — L IMEE RS BEEMEDR®EE. MR AERNEATPIRA.
Er B A RIRE .

ZERRTEN GATT iEE, SIFAMNARBNRMAE GATT (0x1801) #1 GAP (0x1800) AR%E.

[£] 30. BLE {588 7Rl GATT $3REE

# Handle UUID (16 or 128bit) Attribute Type Properti Initial F Value Comment
w
AR s
B E N1 E
R RNSW 0 HGwWX
D DOFR T DNRT
1 0001 2800 Primary Senvice {Senvice=0x1801 ("Attribute Profile”)}
2 0002 2303 Characteristic X {handle=0x0003, UUID=0x2A05}
3 0003 2A05 Service Changed {start 1. end FFF}
4 0004 2902 Client Characteristic Canfiguration 0x0000
5 0005 2800 Primary Senvice {Senvice=0x1800 ("Generic Access Profile")}
6 0006 2303 Characteristic X X X X {handle=0x0007, UUID=0x2A00}
7 0007 2A00 Device Name “bluenrg”
8 0008 2803 Characteristic X X X {handle=0x0009, UUID=0x2A01}
9 0009 2A01 Appearance 0x0000

{Senice=0x02366EB0CF3A11E19AB40002A5D5C51B

12 000C 2800 Primary Service ("Acc Senice}
{handle=0x000E.
3 000D 2803 Charscleristic X UUID=0xE23ET8AQCF4A11E18FFCO002ASDECE 6]
E23ET8A0CF4AT1E18FFCO Indication with value 1 when a freel fall
14| OOOE 002A5D5C51B Froe Fall 0x00 condition is detected
15 000F 2902 Client Characteristic Canfiguration 0x0000
- {handle=0x0011,
R 2603 Characteristic x K UUID=0x340A1B80CF4B11E1AC360002A5D5C518}
340A1B80CF4B11E1ACI600 " K-Axis (2bytes) Y-Axis (Zbytes) Z-Axis
17 0o 02A5D5CE1B Acceleration 0x000000000000 (2bytes)
18 0012 2902 Client Characteristic Configuration 0x0000
19 0013 2800 Primary Senice {?smca=ﬂx4%821A40E47711E282DUUUUZA5D5C51B
("Env Senvice")}
- {handle=0x0015,
2 oo 2603 Characteristic x UUID=0xA32E6620E47711E2ASE 30002A5D5C5 1B}
AJ2EB520E4TT11E2A9E300 Temperature in tenths of degree
21 0015 02AEDECER Temperature 0x0000 Celsius
22 0016 2904 Characteristic Format {format=0x0E, exp=-1, unit=0x272F n_sp=0x00, format=sint16, unit=temperature
descr=0x0000} celsius
- {handle=0x0018,
. 2003 Charmeteristic * UUID=0xCD20C4B0E48B11E2840B0002A5D5C5 16}
CD20C480E48B11E2840B00 . .
240018 02AFDECEB Pressure 0000000 Pressure in hundredths of millibar
25 0019 2904 Characteristic Format {format=0x0F. exp=-5. unit=0x2780, n_sp=0x00, format=sint24, unit=pressure bar
descr=0x0000}
2 001A 2803 Characteristic X handegOu00IB,

UUID=0x01C50B60E48C11E2A0730002A5D5C5 1B}

11.1 BLE RSB EXHRAI: ShIgEiER

AEVIRA T HRFEFUARIEAIMERT TSP RIEERE. PRIGEEFTURF—EBERRIIRETE
HLEY BlueNRG-LP/BlueNRG-LPS %%, SHEEMEMAMRINFEET LS.
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BLE fER B EXHRH: ShRFEER

ERRREPRIEZAEERNAEBIERNDRIZEES ST RIFEETMERSSEREEHITRE. ENAEER
ST {RIh3EIE oF 5 LB R/RIME AR SSANEAE, FIREVAR SRR EFEE £ RS E.
WIRSEIR BRI iR, FERBEIERE L E—RITURIIFEIES APl 64,

11.1.1 Mk
ES5F—EFRNGFEREEEREZH, YNERVBCRINFBEETNNR. BEIUTHSHMEIXS:

aci_gatt_srv_init();
aci_gap_init(GAP_PERIPHERAL_ROLE, 0, 0x07, &service_handle, &dev_name_char_handle,
&appearance_char_handle);

EFRXLGCRZEHCHESER, FSRRIFET ML AP X,

11.1.2 ARk SSFndF

BlueNRG-LP/BlueNRG-LPS {RINFEIEF il v MERR S InFIER Fim. M AMRS R EIEE T REKIEN R
T, — T TRHEEE—1THEZI EFEME. ERUTHLSAMMEERSMEXIFME: ret =
aci_gatt_srv_add_service(&acc_service);, HAFH acc_service MR E R SHI D ELLEH

1B N5 dn S 3REL B FA 5% {40 003 B 434 -

freeFallCharHandle = aci_gatt_srv_get char_decl_handle(&acc_chars[0]);
accCharHandle = aci_gatt_srv_get_char_decl_handle(&acc_chars[1]);

S RI7E freeFallCharHandle 1 accCharHandle 352 _F iR [B] B H 5% AR F003E B 4HE
ININIF L RS A AR FAFE R S B 2

11.1.3 HENTTEREER
fEF GAP API fp SN KA IS AT E RN 2 —:

/* Set advertising configuration parameters */
ret = aci_gap_set_advertising_configuration(0, GAP_MODE_GENERAL_DISCOVERABLE,
ADV_PROP_CONNECTABLE|ADV_PROP_SCANNABLE|ADV_PROP_
LEGACY,
(ADV_INTERVAL_MIN_MS*1000)/625,
(ADV_INTERVAL_MAX_MS*1000)/625,
ADV_CH_ALL,
O,NULL,
ADV_NO_WHITE_LIST_USE,
0, LE_1M_PHY, O,LE_1M_PHY, 0,0);
[* Define advertsing data */
uint8_t adv_data[] = {0x02,AD_TYPE_FLAGS,
FLAG BIT_LE GENERAL _DISCOVERABLE_MODE|FLAG BIT BR_EDR _NOT SUPPORTED,
8, AD_TYPE_COMPLETE_LOCAL_NAME,B,I'’u’’e’/N"/R’,/G’};
[* Set advertising data */
ret = aci_gap_set_advertising_data(0, ADV_COMPLETE_DATA, sizeof(adv_data), adv_data);
/* Enable advertising */
static Advertising_Set_Parameters_t Advertising_Set_Parameters[1];
Advertising_Set_Parameters[0].Advertising_Handle = 0;
Advertising_Set_Parameters[0].Duration = 0;
Advertising_Set_Parameters[0].Max_Extended_Advertising_Events = 0;
ret = aci_gap_set_advertising_enable(ADV_LEGACY, ENABLE, 0, NULL);

11.1.4 5chig &%
RINFEEF IR E AT LIMRNE, EAHPRIEZENE .
FAMEThFEIE & S8 A LUETE BLE (£ RS B I E .
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BLE RS EHRA: ShRigEEiE

530, Apple Store Hf4 LightBlue FZF AT LIS iPhone (4S/5 RA EARA) iSRG R E T HIRE. Y&
£/ LightBlue AR, WNEIFZESERRE LEE/RA BlueNRG &R, BT SEIEEERKESE, SER
FRARAREMIIR; Sh—NRESSETZIRSHEHE.

AERAU TS BIRMMEEFE: aci_gatt_srv_notify(connection_handle, accCharHandle + 1, 0, 6, buff);,
Hepy buff EESZHMMEEENTE.

KiE APl 642G, $HERNFTEREREFN L.
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UM2735
BLE f§@8HF STBLESensor R

BLE {528 AF STBLESensor M

12.1

BlueNRG-LP FF%F& (STEVAL-IDB011V1/STEVAL-IDB011V2/STEVAL-IDBO10V1) #1 BlueNRG-LPS FF
A& (STEVAL-IDB012V1) x#:FF STBLESensor M FATEFH BLE 158N .

ZNRARRT M SE R — MERSE REENEE N AER, HEMRTE5 STBLESensor E&FHL APP
HITRE,

EREFHEERIIE, BlueNRG-LP/BlueNRG-LPS &&I1SMINEE T B MFEERSE (FHFEE) 1K
ERHIEL LY STBLESensor BEEFNNA, UEREEER.

B TEREFHIAY STBLESensor FF
EHEFH. STBLESensor app HFNRA (Android #1i0S) AT T,
H1H. REHBIKA.

APP Fria133 BlueNRG-LP/BlueNRG-LPS £ ETRIME. BRELETRAA “BlueNRGLP” By
E&,
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L’_, UM2735

YT TEEEFHLE STBLESensor KA

£ 024, EFEZM “BlueNRGLP” HiEEFIMETEE.

STBLESensor app BRMEREHEFMFESSE (FHFEE) B, HERE LEERERIINET
E4FIETE.

31. STBLESensor N M E4SEE N

11:49 2B U - all

— Environme... START LOGGING

2
&z
¥

27,6 [°C] Not available

N’

978,51 [mBar]  Not available

Il @) <
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1S77 UM2735

YT TEEEFHLE STBLESensor KA

34, #%#F “STBLESensor JER" « “IELE" EOM “MEREI ET, UEBBEEEINMEEE
LHEIKE,
STEVAL-IDB011V1/STEVAL-IDB011V2/STEVAL-IDB012V1/STEVAL-IDBO10V1 HniEfE it1% %88
BI% (X,Y,2) BR{EZEL.

[£] 32. STBLESensor R FAiniEiE AE

11:49 2@ U - Al

Plot Data START LOGGING  $

Accelerometer v D
2.000
1.800
1.600
1.400
1.200 |
1.000 |

800
600
400
200

0°

-200

Accelerometer (mg)

-800

-1.000 |

-1.200

-1.400
-1.600

-1.800

-2.000 Accelerometer: Timestamp: 108584 Data: (X: 9Y: -17Z:-1003)
mXEY®mZ

Il @) <

JEE: # BlueNRG-LP - & (STEVAL-IDBO11V1/STEVAL-IDBO11V2/STEVAL-IDBO1OV1 ) £, E X T #
BlueVoice I8¢, LU# 77 ADPCM [EHEFIBIT T LE EWT (/) Htfemze.
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‘,_, UM2735

BLE fRRRBR B P RIFERTR

13 BLE 5 RSB E X P RIGZER

BlueNRG-LP F&F& (STEVAL-IDBO11V1/STEVAL-IDB011V2/STEVAL-IDB0O10V1) #1 BlueNRG-LPS F
A2F& (STEVAL-IDB012V1) #F BLE fREASRELE P RIGEIER. 1ZR~GISKIN T EAMARA BLE 2RSS
BEXHFRIEEAE, EAPRIZES ST RIEEFEREZEREEHITIE.

LRI BlueNRG-LP/BIUENRG-LPS iR &ELE AEREF R EHE, BEBLU, EEFEHEE BLE
Tk FAIEMHNBEEEE, MEEMPEERSEBHE. BLE FAEAREEARIBETERSZINEAR
GEBE£E 117 .

It R P — 2B AD API, BEfB7E BlueNRG-LP/BlueNRG-LPS F/fRig & FHITa T #24E:

- FEEINEE

- FREADIINEE

« EREEENGE

o ERUIRSMEREIIEE

o EHIRAHRINGE

. ERLINEE

. EFEARSINGE

X API R TSI ERR S, BA15E2IERT STSW-BNRGLP-DK B/ doxygen 3Z#4H. STSW-BNRGLP-

DK 8 # Library\BLE_Application\Profile_Centrallibrary 3k 24t 7T A T E/dh R Z &I B .
libmaster_library_bluenrgx.a (FF IAR. Keil®f1 WiSE- Studio)
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BLE HID/HOGP 7=fjlRZ

14 BLE HID/HOGP Rl

BlueNRG-LP F % F4 (STEVAL-IDBO11V1/STEVAL-IDB011V2) #1 BlueNRG-LPS F&F& (STEVAL-
IDB012V1) ¥ BLE HID/HOGP &RNA. BVER T ERFRE HID/HOGP {KIh s oF M AL & XX H YK
NEETFIRE. BHTREMFEIRRGEES .

14.1  BLE HID/HOGP ##& =N
BLE HID 8N AKH T —NEAM HID 824, ES5#0ER HID/HOGP BLE M AE & X HH&RE .
TERRIG &R HID $#£218 &% A'STKeyboard'
ATHERHID #2, REBTIISBRE.
512, A PIN (123456) RINSEREPE FIELSIFRSF .
F24 BRIEEFALFEEERZEPCUSBO.
F34. FTFBRLIKFO (115200, 8, N, 1) .
FA4d BAFBEETBRAGHEDL.
£ HID/HOGP BLE R FELE X & X EHhRIGENIZEHLS B REBLRLREBOD L.

14.2 BLE HID/HOGP RB#r=fI B
BLE HID BARRIFASEI T —NEAM HID Z#E4R, E5#RER HID/HOGP BLE B ERE .
MR “PUSHL” &4, AMIIREHA “PUSH2” 124
P RIEETIRF HID RARIEE R A STMouse’
FAREEIH BLE A& F & LY 3 $INERE TN 3 FAlEIZ R .

UM2735 - 28 11k} 560, 1117



https://www.st.com/zh/wireless-connectivity/bluenrg-lp.html?rt=um&id=UM2735
https://www.st.com/en/product/steval-idb011v1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb011v2.html?rt=um&id=UM2735
https://www.st.com/zh/wireless-connectivity/bluenrg-lps.html?rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb012v1.html?rt=um&id=UM2735
https://www.st.com/zh/evaluation-tools/steval-idb012v1.html?rt=um&id=UM2735

‘1_, UM2735

BLE &Rt ZRRHIR A

15 BLE &Rt ZR~HIF B

BLE HEMERHINARET —LEMMNELRROMLARERS, LURHEAXAE STEVAL-IDBOL1VI/STEVAL-
IDBO11V2/STEVAL-IDBO10V1 #1 STEVAL-IDB012V1 F.F & L{FER BlueNRG-LP & & 88X R HIIE K Ih
ERIEENSEE.
BEMRRFE S FRMIHE:
T i, ERuntAERBAEM; SRSHEHIELER, BEA TX FHEELZZERMN.
RX $HiE, ARIEHHE; HEFmBRBEELEHBRSHE, BELFHFESNE.
AR EREN:
1. BR%Ei, HEHES Tx. RUFMEMRS (RIRIEFINEIRE)
2. B, HEARS Tx. RX4HE (RIMEEFPRIEE) .

15.1 BLE HEMXIGE
LB THENSERE, A BlueNRG-LP 3 BlueNRG-LPS L& EE FisfIRZisAEE.

#£ 1% 7E—/ BlueNRG-LP 3¢ BlueNRG-LPS & F FTEHE g E G EE S .
ZESIEREN COMBNERERE L.

224 fAROKBHERDITHED.
FrEE & R 4FE A 921600,

£ 3%, EE "/ BlueNRG-LP 8 BlueNRG-LPS & F T RSB ixNE GG EHE .
ZEEBIEREN COMBOERERE L.

F44 EROKKAESRPITHRO.

FeE & UK 52 79 921600,

AN FESRBIER. EEERINE, MEEEEETFiRLEFHERA.
F5%.  ERPBUHBITATT MTU &<, AMARITFEFIHIEM ATT_MTU X/ (247 F75) .
Hod HRIEMENHBERIEEKE: 27 (BRIAME) . 1005 251 (RIFHEAE) FH.
F74H. MRERNEBE, WEEFHNBANEELER (FPiHN RXFHEHRITEN) .
#E8%. REATEEH PHY: 1 Mbps (BRIAE) « 2 Mbps &
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BLE FM TR FZHHS

15.2  BLE BEMEREZIRHS
EFTFBRAW (&E = 921600, 8. K&\ 1. ) &, EALERSHMEFEHSF NIRZERIERFH—:
« uATEERE 27T FHNBEKEENNEK
« mBAT%% 100 FHRBIEKE EHEK
«  URAT%iE 251 FHMBIEKEEHMER
| ATFER/ZR L2CAP COS txing
- zHATER/ZREEHE
+  1FAFEXKL2C COSMTU &

« 2HTFEKL2C COSMPS &

« c BTREERSYENEKR

- {RTRRA/ZATEST PDU

« e BTFHRB/XRABEH

«  p ATHTEN APP #5id

+ s AFIEELE PHY (TX. RX)

«  d AT LERX PHY &% Coded PHY
«  DHFTI LE TX PHY 8 E % Coded PHY
+  tATIELETXPHY &E RN 1 Mbps

+ 1 FFIE LERX PHY R E X 1 Mpbs

«  THTI LE TX PHY &% 2 Mbps

+  RHAFIE LERX PHY R E % 2 Mpbs

- xHATRZEM

o ? FTITENERRD

15.3  BLE BHERZFiKHS
EITFBLLE (& = 921600, 8. k. 1. ) &, EBAUEZFHMEREFH SFTHRERIETHA—
OF
« uATEE 27T FUNBEKEENEK
« mHAT% 100 FHHNBBEKEEHEK
«  URAT%iE 251 FHMEBIEKEEHER
+  afTXRiEATT_MTU &4
| ATFRER/ZR L2CAP COS txing
«  zZHATERZAEEMLE
+ 1HATFEKL2CCOSMTUE
« 2FBTEXKL2C COS MPS &
« b ATHB-XEANEMIR
«  nATEREEH
I BTERZEIETR
«  p FATITED APP #RiE
+ s BTIEE LE PHY (TX. RX)
« d T4 LE RX PHY i &} Coded PHY
«  DHFTI LE TX PHY ZE % Coded PHY
+  t AT LETXPHY &E AN 1 Mbps
+ 1T LERX PHY R E X 1 Mpbs
+  THFI LE TX PHY R E X 2 Mbps
«  RATILERXPHYEEJ 2 Mpbs
- xHATRZEM
o ?FHTHTENESED
FE: & AR 55 il B A A X B [ B AL F it 9 Bl AR50 18 85 (6] & i 1R B e X FHIEIB Ao P i 1R A5
27921600,
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BLE iBFIHEE ~HIR A

16 BLE i@ E & =B R F

BLE ANCS R~fIIRZF4% BlueNRG-LP/BlueNRG-LPS R &E B HIRINFEFBAEEE, ©EBEFMHES
o) 38 AR 2 AR RO TR 228

ShfE, ZRIFENFETESEE T BER, KEBMRA" ANCSdemo” & &, HIREBINMEEFK, B
#E

WS EWEIEH SBAEHEHER, ZRFIEE BLE BAEEE RS, STBMEHENRSFEE. 4
WEMBSTERG, RNBETRSWEENBIERSE, EBMNBIREEREBUB.

BlueNRG-LP F&F& (STEVAL-IDBO11V1/STEVAL-IDB011V2/STEVAL-IDB010V1) #1 BlueNRG-LPS FF
%% & (STEVAL-IDB012V1) X#f BLE BAHEERRNA.
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BLE R&5®RMA

17 BLE £ BExRMNA

BlueNRG-LP FF& & (STEVAL-IDBO11V1/STEVAL-IDBO11V2/STEVAL-IDB010V1) #1 BlueNRG-LPS 7F
%F& (STEVAL-IDB012V1) %#F BLE R&ERNA. XENARE T —LEARG, ATHERSWEH
MERIEET B DA E AN PRIEEMIMNG, URBEHNTRIFBETRNEFELREEE. BkxtE, &
BHEFRmMEE.

AT AR ZHEAE R T 7%

- (BRSNS AV SR

«  [ERAEESIBEMANERE

e H#EI (Justwork)

< HEEER

SN BRAERGEZH AP RIGENIMTRBTHENNBERLEE, WTRAR. LRAGNPRIEEZF
IMEME S EEREEENNAME, LUEEREREXMIRIFETFREEIINEE.

3 18 BLE R&RTNAREEERS

B2 $AHE 75 7 PREERSEE Mg REEE

fEFREHLS | IR N 25 4A 54 Master_PassKey_Random Slave_PassKey Random
EREES I MmN ZAE Master_PassKey_Fixed Slave_PassKey_Fixed
HiET{E (Just work) Master_JustWorks Slave_JustWorks
HIELLE Master_NumericComp Slave_NumericComp
17.1 Mg
gigﬁzﬁﬁﬂdﬁ, SMFIRERE 10 TEEFEIEERHEESPREENHEXLZLRE, UBREENIH
FiE.

MR ERR, IMEEENXEB 2N ERBHHE (UUID 128 i) MBENRS:
—  &EHEM . BH(CHAR_PROP_NOTIFY),

-8 F U T B M M B W % M # H  (CHAR_PROP_READ,
GATT_NOTIFY_READ_REQ_AND_WAIT_FOR_APPL_RES (ZE}UWEIIZ/E 1B E ) 28 595 BLE K B
BHRA) .

RIBEAENREEE, FRSEMNRESIFAEXIFEREFYE (JustWorks FiERERMWE “ITSEEUME" , B
BEMGENERLIARZ “SHEEUNE B EE0IEA 8 ) .
SN AR B FRFEN LR SlaveSec_Ax (x=0. 1, 2. 3, EFEURTEENRZLEE)

3 10 MR BB RS RE

SMRECE I EXBRER X5

Slave_JustWorks SlaveSec_A0 HiZET{E (Justwork)
Slave PassKey Fixed SlaveSec_A1l FEREE S RN ZHE
Slave_PassKey_Random SlaveSec_A2 £ FABEMLS | BB N 545K
Slave_NumericComp SlaveSec_A3 HELLE
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PR F

Hh R FRNEAIMIEFHMBIIMEE, A MREEE.

EEE, MR P RIEELERMEEREIER aci_gap_slave_security_req(), PRI ZBHNELITIERF .
RBEC ZAE BT 3R, ATREERAFPPIT—RIRME (BFRIAE (MREFTHRELZRS) , EHhREE
BRLin ERMER (BREIMEE)  (NREFE T HERARENSIMEERMAZRE) ) .
ERBENABER, PREFTEFERENIER, ABHAENPREEFIMIEARZ R
aci_gap_configure_white_and_resolving_list() API.

hREERRSELIMBERF, UERAIMIFFHE, REFEELEFEBHN.
SMREHART R RIZF B INEAEFHEBRA, HFESOEIREEHEERSERBA P RIEE.

VI, MBAMETESF LE FTAKE PUSHL, MSMENSSKIFFERE, ISR B RS ma
EERNX (WHITE_LIST_FOR_ALL: RAEXBEBRRPIRENAM/ERER) . FEREIIMNZREF
HEERE PR EAHEREK: PRGEMAEBERTIIMG; IMETEZEATEMBREHEZREK,
TX 1 RX HHEKE R 20 FHHFEMBEBXEEXWT: - TX % i E :
{SVL)AVE) CVSVEVC USRI T Y )T )X, x1,x2),

Hrpx1, x2 2H3EEE - RXEFAEE: (S LU AV E,) S VECUVRIT,Y ) RYX, x1,x2),;
Hepxl, x2 @it #i=5E

17.2 RO &

AEMHMAKE, FRIZEER Master_SecuritySet() API IRER%E 10 INREMUIEEKR AL S FRIZER
HARERE, UBRAEENETZHRERTE. PRIEFNAFEAPR/EE APl FEERITHRIEEED
FETRME ORBAD. EES .
FRIG & B g & & T2 (Master_DeviceDiscovery() AP, 3% %FtRI7ME SlaveSec_Ax (x = 0,1,2,3: iF
BEF 19. IMET HARMZRESHE) .
MBLIMIME, hRIGEFEZENZIME. BT FFHREX, FRIEEFIIMERZEMNEERLIER. —BIE
REIER, PRIGEFRHENIEF. RIBRZHRERTE, THEERALPITLERE EIFRIARE (0
REFRTHERES) , £PRIESFBRAKEEAMES (BRAEMEL) (NREE T FERRENSIMEE
FEMANER) ) » EERMMAEREFTERE, PREEFIRSLUERF, LUETREING L EFIIZBURHE.
ERZSLIGE, PRIGEFHELRHEBN. RE, PRIEZSEHRVCREIMENEZFHEBE, FiEZBR
BHIME BIHE R IR FIE(E .
EER, RETREIEF TS PUSHL 241, hRIGEFEFHEINEZIMG, INDIFHENECETER
R BT EERIIMEGE, BELRFERTAZBEHESZEE A A .

JEE: FEAEEEFHIES P RIZERT, WRIZIREEFREY] TN, FEEAIERGE, SMRIFT T EES
HEKEZREMER. XEE, HHFA, SRHFEANIEE T EERE AT EREEE
(ADV_WHITE_LIST_FOR_ALL : AL ¥ E % LR a&HIFTEEREELR) « Fit, REHIGLEET
FERFEHIZS, RLEEIEZ EBEFHIHTI T IEFEIE K
— AT BRI BB, EZESMG L NO WHITE LIST _USE AP/t WHITE_LIST _FOR_ALL S #F 7 E#%
B: SMRFEAIERRGTEHRETIE, FHEEIET TRETHIREHI U Z 5 B & 58 FHBE/E S FTHE K -
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UM2735
BLE RC &R A

BLE RC miE& RN A

18.1

-
JEE

ZRRERER T{ER BlueNRG-LP/BlueNRG-LPS #1 BLE #13E v5.x Coded PHY HHEIE&IITIZi% &
(anHhiTEE)

TERDUEERHE A BlueNRG-LP STEVAL-IDBO11V1/STEVAL-IDBO11V2/STEVAL-IDBO10V1 FF4& 473k 7
N BlueNRG-LPS STEVAL-IDB012V1 F#R, AR FiBFMRZiHEE.

@ USB Z ok AAA it AHE BRIRMHE (W ANBME, £ STEVAL-IDBO11V1/STEVAL-
IDBO11V2/STEVAL-IDBO10V1 Ef HIgEksk IP2 3% BAT {IE) . STEVAL-IDB012V1 EHLEE KHiLk.

FERNAEXT AR ERE:
s EBEPmREAE
c BREmEEARE

ERmMRSImERNBAITA

REimi&EE S AE St (0x0280E10000E1) HANFLIER . HEERL T BERX (FEFA 1 Mbps
PHY) B, LED2 jA¥R.

EPumig % (Mblik = Ox0280E10000E0) B AR ERERIREHIZE. EEFAHEIXA 1 Mbps PHY %E#ERT,
LED2 [tk

EiEE (mMEELER LED2 ¥KR) , BERIHEAN—MHE, UES=MBRARSIH LA LED3, LED3 By
R7SE 300 ms E—X. HEANLEBRFiKET, EHEEZFIHEK.

HTNEREES, BOERRE RS, BEERSH LM LED3 LUEESRRALE. 2 LED3 ALK
SERBRE, BERIRSEMLELNHIES, MEERNLTFREREESNLS.

R, BOATURTHEP—MEER PUSHL 241, A&ESEFERAK PHY BCASRBE PHY. HiZidiE5Em
(B, Coded PHY B#&) B, 4§4TH LED1.

AR —8 & EERIRT PUSHL 241, 4% PHY tJ#[E 1 Mbps.

L—ERE#HPHY A1, F—EIR&ETFEL# PHY .

£ Coded PHY B, BEESUEMR, TJLUNEEEES (ERRREERIL, EERSiH LA LED3
LUEERISRZRIANR) « MEEMERZBEESBRT KX (3 L Mbps PHY &) -

AR AR EZRER TER PUSHL 3251, 5 #=k#34 PHY M 1 Mbps $1#:Z] Coded PHY, &Z7F%%.
EEZ P, ToITH—EEXHERRENKITER.
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"l UM2735
BLE #&5ISZFERRNA
19 BLE 1248 FA B R~
AN ARERINEE FEHIERFAINGE CGRRINBEF EIRZMMIEE) MERRG.
19.1 K A5=
RS EETAANEE T aci_gap_init(privacy flag = 0x02)B0i& & (ERZMMNIEE) , ENEBITUTE
L.
1. &4, TREMNEEEREXTHREHEBENES: BMESNER. EXHSE (BEZHHA:
123456) .
2. —HBSEmgE, NI aci_gap_configure_white_and_resolving_list() API, LUGHESERIE &
HERMEEFIRRM AR &,
3. FRFBFREMEZIFERM. EEREZEME/HEME, "BEABTIRE.
MHLENIEEEEFER, EhBEZ8=0x03 EAI#HBiTiERKE ((NAEXEAEEPIRENTFEM
EFIEK) .
5 FREFEISHENINMNEEHNEREE, ATEESHUANEESHNARE L, NERIETEE: @
MEFEMMEE, NN FREHNBIEL.
JEE HEBETE, WREE TR ISR — MG a5 LA BLE FE#%# PUSHL, ZHEGHFF, MBE/FH#NTE

E A ERRICHEFZE (WHITE_LIST_FOR_ALL) . XEBHKEM G EREZTREAS L LHIRE L LRE
FOIELK: FREVIHKFEBEREFIMRE; MRETREEITRMRELERELK,

UM2735 - 58 11 i $63m, H£1117




‘1_, UM2735

BLE ZEEHERERNA

20 BLE ZEERERNA

ZNRARE T ZEEEGRWNELRRSG.
ZEEEETNAYH=-MEERE:
1. Master_Slave &%

2. &
3. NEk#&
20.1 MAfAE

Master_Slave & &R & R FNR S EEE: TN—FFR.

b 59% Master_Slave &R E AP RIZZFMIMEG, FHALIFEIT MasterSlave &% (KRS HNZEEETE,
% MasterSlave IR FAEAE R FEBFAERENTHRZHEAME S EFAETHRENTHLSE.

Mg & BEEN TIEAMIEZEES Master_Slave 1§ & HI/MEIGATT FREHIZ& .

FTIREAEEN TIERTIREEHES] Master_Slave i &P R/IGATT B iR

202 WfTEITIHCR A
MasterSlave % & BE1E2iNEZE P EN—HEMTFLE (B8) .

214 ATEREEHITHE, B TMIEE LR PUSHL #4070 MasterSlave & &Y PUSH1 %40

ERMEEEER, RS E: BMEREMFE, MasterSlave th &R EEHEMIRE, HE
Mg &R R IFEZEYE R MasterSlave.

F 248 AEAEER MasterSlave BAENEIEE (GHE1F) BMIEE, BT MasterSlave & & L8
PUSH2 %40

F 34 HTEIRZ LR PUSHL #2514 MasterSlave & & Hi#HTiEE.

XAIERT, B BRITIEREEHE.

LEBT, BRI ARSI, TR YRS IHNEZ KR MasterSlave XX #E. (EAE P

EHEMNEELERIE, MEARSHFEHEDERELERIE. ENEEREVATIK, EHE

MasterSlave %% #3E.

£ 4% @EEMEX COMEOTA—INHOLE, WEETHAKNES.

i

JEE
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BLE Ih$EERR

21 BLE Ih¥EERMN A

BLE #EERM A AR E BLE B&ETLMER: ERUMNIRSER P EREFEAN SEkRm (100 ms
g 1000 ms) . EME BlueNRG-LP/BlueNRG-LPS HRiEFE, LI ERINESF{EES] STEVAL-
IDB011V1/STEVAL-IDB011V2/STEVAL-IDB010V1, 3% BlueNRG-LPS STEVAL-IDB012V1 E#FE&HEEE
#ef BRE 27T EANE) . 2BUES—aWEEATREMNEEEIIERE, FNEEXFE.
FTREABAUHAZ—MEET DTM EHNA (DTM_UART_WITH_UPDATER.hex) #ifid BlueNRG GUI
8¢ Script Launcher PC M f (f£ STSW-BNRGUI BB i) SITHEMAR BlueNRG-LP/BlueNRG-
LPS E# T &K%,

BLE_Power_Consumption JERMATE X ERFREETEMEA, BTREZREMEUESEZMAH
BlueNRG-LP/BlueNRG-LPS BT & 10iEHE.

X EIART LUESEE, EREFRES 524 100 ms #1000 ms.

MFEEREFTIMRIES:

o f: RBELFALMEN, BF 100 ms FIFERTEER

o s RFLFAILZIMEN, BB 1000 ms AYHKATEEIRR

« r: £/ BlueNRG-LP/BlueNRG-LPS

. ?: BREHEE
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BLE RI&ExRRMA

22 BLE B &RM A

BLE & & mAEEERE . NREZEHEMELITR.

221 HNRfAt

ZEREENSREEBE STEVAL-IDBO11VI/STEVAL-IDBO11V2/STEVAL-IDB0O10V1 F % #& % & 4
STEVAL-IDB012V1 F&#R, XAE. MNBEE.

XL AT USB 35 AAA B3t {itEs .
fEA AR LR AT, J5BkeE JP2 8 E STEVAL-IDBOL1V1/STEVAL-IDBO11V2 EXFEE LR “BAT” B,
STEVAL-IDBO10V1/STEVAL-IDB012V1 EH t T EET k.

222  BITEH
EEE, TREESNGEXZHNMER (AN M) .
MG B BE B IR RIFRERTIR A 5 X R E S, MARTREMEMES.
NETCLOCK Fe Fi FR#FMLERT$hE 25, HSLIUE =0 A R4S ET R Y i+ BT8R A ThAE o
SRR TR /L ERE PA4 EESEOR (FEEA+30 us) REMMERTHEIL . FET, MLEEEEE
HBRENfEE W MM E L, FHEAESRITRIEm IR
A TIREEME, HAL_VTIMER_Tick()ZEH Ef(CPU_WKUP_IRQHandler()) A& H .
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UM2735
BLE IhEFHIRRM A

BLE ThEEHIERNA

23.1

23.2

BLE BIRIEFIE R AEEIL TSR :

+  ET RSSIHTIFREEZ LW TX hERB T
. TXIThERPRE

o BERIREK

MAft
ZEREESHEERE D STEVAL-IDBO11V1/STEVAL-IDB011V2/STEVAL-IDBO10V1/STEVAL-IDB012V1
W, RAMEMPRIGZMBERE. RE, mRRZTEMNEE.

BITHA

BREE LNIET U EREREHIRFRIBENFAE, UEESHRELTESTTERN. B RSSI #
FEIETE main.h STHEFIEE.

FRAMETIZEE ELAERT LT, #HSEUL hei_le_transmit_power_reporting_event F$TEI#E UART
#EOLE. ZERATHRERFERN: EXTEBEREX (€. 905) . LEDL FEFMXIAREIRE AL:
o EEEHMEXTASRE (BEREEEILD

c FEREMEXAPHFRE

c  EEEREXAKEERE (BEREILTEES)

RAFXES, 4@ UART TENSE 4.
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BLE MEERE A

24 BLE J[e)i& R~ M A

BLE M@ ARTR T A EMEE CTE BRXSIIURTIFRET MRS fME S At (BEAEEER CTE X

7).

24.1 MBfAf®
ICETRDAEERE BlueNRG-LPS STEVAL-IDB012V1 #R, RAGZEMEMNENBEE. ARG, MEEEH
EhiERE.

24.2  BITEH
EEE, ENREEENEFAZEESET R (CTE) 5K, WEWH CTE FERNKEG, ZHEaAT
YR 1Q REAR LA T ] o
MEREEE BEE. SELNERVNBHAEEIAFE RSN, XNHRIEMENKSH
hci_le_connection_complete_event() event callback 4 EIERITIA T ER4E:

/* Tag device */
ret = hci_le_set_connection_cte_transmit_parameters(Connection_Handle,
CTE_TYPE_SUPPORT,
TX_SWITCHING_PATTERN_LENGTH,
antenna_ids);
ret = hci_le_connection_cte response_enable(Connection_Handle, ENABLE);
/* Locator device */
ret = hci_le_set_connection_cte_receive_parameters(Connection_Handle,
ENABLE,
CTE_SLOT_DURATION,
RX_SWITCHING_PATTERN_LENGTH,
antenna_ids);
ret = hci_le_connection_cte_request_enable(Connection_Handle,
ENABLE,
CTE_REQ_INTERVAL,
MIN_CTE_LENGTH,
CTE_TYPE);

SRIEfM% hci_le_connection_iq_report_event)E4EVE. $=5]25F HizEEHR SR EFWEINEIFEERN CTE
B 1Q #7R,

EE: MIBYWEFIRT\Q HAF LRI B 8L T % HAEE, H#AEEFENE%.
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BlueNRG-LP/BlueNRG-LPS $MEIREN2ERE 51

25 BlueNRG-LP/BlueNRG-LPS 4MEIRENEEHE

BlueNRG-LP/BlueNRG-LPS DK % (STSW-BNRGLP-DK) & &—HSNEIIREISEHEM], & 7 an{a{E A
BlueNRG-LP/BlueNRG-LPS & & 5MNEIRENEE (ADC. AES. CRC. DMA. GPIO, 12C. IWDG. LPUART.
PWR. RCC. RNG. micro, radio, RTC. SPI, SysTick, TIM %1 USART) .

L E# 5 & F STSW-BNRGLP-DK %X ¥ B 3 # & Drivers\Peripherals_Drivers # {2 fit 8 BlueNRG-
LP/BlueNRG-LPS LL #1 HAL 3¥5j,

IMRIREHIEZE 5 Fo -
1. KEBEH (LL) IEEhE
2. WBHHRE (HAL

TR T AT A BlueNRG-LP/BlueNRG-LPS LL /M&IRE) (LL 1 HAL) BIEARFIFR. X FENEREANE
%58, {H5% STSW-BNRGLP-DK #4EH Docs/BlueNRG-LP_Periph_LL_Examples #1 Docs/BlueNRG-
LP_Periph_HAL_Examples ¥Ry html 3T# .

EE Projects\Peripheral_Examples\MIX X4 & F#EMH T—L\P FIREFF (2.4 GHz TALA4BEATE, T5E
ELE) BIRIEIE).

25.1 ADC ¥4
ADC BFEREE (LLHAL)  ZKEBIRT T AT E R ADC SME5# (Tt i E R

ADC imBEfERkaR (LL) ZAEGIR R 7 NfAIE FA PO AR IR B AR R BRI TIR B SR A

ADC #5351 (LL/HAL) ZAEGIRE R T WfAfE R ADC SMERIE R M A RISRIFESREREA

ADC #HE#ZFRR (LL) ZREBIR R T WfAE A ADC SMREIEEIIE TN .

ADC DMA (HAL) ZHEBIR T T WA fE A ADC SMEHITM ADC 3B PB3 | DMA #Ii%E4E ADC #5i.,

ADC &I (LL) ZAEGIR R T A AR S S B E XMW RFEMSHENERLT, £ ADC &Ik
ZEIAEH.

25.2 BSP #6l

BSP COM (LL) ZHEFIR R T BEAR UART B@1E.

BSP LEDs, 3%#$H (LL) ZHEGIRR T WAELE EXTI, KUKRAFPZRESER T AER GPIO S=/E KRR LA
F LED,

BSP f&&&ss (LL) ZHEGIR R T AT EC B 1R FnE SR BRS .

25.3 CRC #4

CRCitE#ZE (LL) ZHEBIRR T Ui CRC HE B TR ERITEATERIEE HXA CRCH.
CRC #5 (LL/HAL) ZHGRRTTWMAEE CRC itEERT, UWEETEEMAERZIN (RMAER

0x4C11DB7) I HEAEHIEE HXA CRC .,

CRC H A E Y Z Il 1 XEHFRRTUNESETHAAEXHWERZTRMN CRCITE.
(LL/HAL)

CRC ZIIXEHT (MIX) IZHEBIR R T anfAli@d BLUENRG_LP CRC HAL #1LL APl (FBFtREE) £ CRC
Mg,
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Lys

UM2735
DMA 451

25.4 DMA #61
DMA mem 2 mem (LL)

DMA RAM E RAM (MIX)

25.5 EXTI 74

EXTI B IT ¥1#%k LED {71
(LL)

25.6 Flash 7=
BERIERF (HAL)
B{®#F (HAL)

25.7 GPIO #41
GPIO ZBR LED #1#& (LL)

GPIO 10 #]#: (HAL)
GPIOBH (HAL)

25.8 HAL #4)
HAL BFE (HAL)

HAL RTC #R& (HAL)

HAL B # RTC WKUP
(HAL)

25.9 12C ¥

I2C_IT_Pressure (LL)

[2C DMA (LL/HAL)
12C #if (LL/HAL)
I2CERF Adv IT (HAL)

I2CERB IT (LL/HAL)
[2C AdV IT (HAL)

12CIT (HAL)

UM2735 - 28 11k}

ZHBIRR T IAER DMA @8, UERFHRBEPEXM—TMRAR SRAM #1555
—M. EARTMARE (REFAN) B LL B—RRSThREMIRILIME

ZHEGIR R T anfa A DMA, LUEEid BLUENRG_LP DMA HAL F1 LL APl (BT 1t4E
KE) BFHIBERXIMN RAM 2B AT SRAM.

ZHEGIR R T AATELE EXTI UK ER GPIO m=/ERA A LED.

ZHEEGIRR T WA E A EK Flash 221, aMERR/BNAZEL.
ZHEGIRR T WA E A EK Flash 221, MBI/ ENAZEL.

ZHEBIRR T ECEFER GPIO, LUESRE 250 ms m=/MERMRE A~ LED.
ZAEFI R R T AnfaNiEad HAL API B & FnfE B GPIO.
ZHEBIR R T G EC B SN ER R L

ZHEGIRR T Wi A B R E R BRI E AR R EERIR (AR Systick) SkREEX HAL.
ZHEGIRR T fAIEA RTC HRE(EARENEERIR (B Systick) REEX HAL.
ZHEGIRR T I E A RTC MEE(E AR R EERIR (B Systick) REEX HAL.

ZAEBIR R T WP RN T, Bid 1°C AEBE—MIBEFHMREE NERRIRE
e

ZAEGIR R T INfATIET DMA AL EEFISRAR Z [B]AY 12C BHR4E I & i /44K
ZAEGIR R T AT AR IR AL IR R BRAR < [B]RY 12C HUHRLE i & 1% /51

ZHEGIRR T MA AP EANERZPITRRIRZEN S E 12C BREPLE/IZE
.

ZHEBIRR T A AR ER FHLEBRRIR BRI R — 12C BIRE R KIE/IE
LI&O

ZHEGIR R T A A P E S — R B IR RN B IR RNBESRR, LIEARIRE
B 12C BUIRE ML X /R

ZAEGIR R T ARfAI R AL IR AR ERAR 2 (B]AY 12C BUREE & X R

705, #111W
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12S K1
2510 12S ¥4
12S E3WER (HAL) RGBT IEIEAE X-NUCLEO-CCAOIML ¥ BIR (EHER BlueNRG-LP FHEEH) £
B STA350BW 8#F, 3BT FSCRHIME M ((REFE MCU Flash &8 +H) .
12S_Receiver (HAL) R TR E 4R Y 12S SN, DUEZ B M RIER SR
12S_Transmitter (HAL) ZR & FECE MR ERY 12S SME, DUMEREREIXEIE.

25.11  IWDG #6i1

IWDG RIFTEZEZFEHE AR R TWAEE IWDG ME, UMREBAEIITHERHEIZT PUSHL 15AE
& (LL) A& MCU IWDG £ 1i.

IWDG B O1#&Es (HAL) ZHFIRR TURIEEEH IWDG EFiH#ES, UREMRHEEFE, BEFIZAEER
4 X MCU IWDG E1i.

IWDG &1 (HAL) ZHEBIR /R T ORI IR IWDG EHIH 88, AR EE, BI7ETUEAT B EE%E K
IWDG £1i.

25.12  LPUART =6l

LPUART TX, RX (LL) AR R T A% GPIO # USART SMZECERKTE LPUART RX EEWFESRF. %Rl
HF LPUART LL APl. SFRRTFMMAAE (HEREFIAR/NN) BY LL B—RRBINEEV ARSI
&

25.13  Micro MIX ¥4

Hello world XEEKH “BlueNRG-LP/BlueNRG-LPS” R RRIHESR], BEM3E BB ZHIR
{2, f£%% BlueNRG-LP/BlueNRG-LPS F&i&E#ZZE PC USB ixO, FHITHHER PC
TE/BF (im Tera Term) B, €87~ “Hello World: BlueNRG-LP/BlueNRG-LPS
(x.x) fEXE! ” HE.

T REAEZU IZMiR A TRF BlueNRG-LP/BlueNRG-LPS F5gEtE R IR T #E451 -
POWER_SAVE_MODE_S ZIEN AT K] BlueNRG-LP/BlueNRG-LPS i&&. M—HIMEZRER RSTN 128 FH(K
HUTDOWN Bod (AT EESFBTIBETHDHAINRE, BT EEBERFRER) .
POWER_SAVE_LEVEL_ Z#ERX T4 BlueNRG-LP/BlueNRG-LPS # NREREIR, HiEErTsSatshiE (LSI 5
STOP_WITH_TIMER LSE) {##%1517. AIi@d GPIO (PA8 = PAll 1 PBO £ PB7) . RTC. IWDG.

BlueCore #1 HAL Virtual Timer #{ThEHEE

POWER_SAVE_LEVEL_ %8R A4 BlueNRG-LP/BlueNRG-LPS #NREER. BT AIME AR % H .
NOTIMER HEEi@IT GPIO (PA8 & PALl #1 PBO & PB7) i#{THAEE.
POWER_SAVE_LEVEL_ ZIERATS BlueNRG-LP/BlueNRG-LPS # XN CPU fiEIR7S. RE CPU EILIE1T.
CPU_HALT SR REASRS NI HEEEIEIT. AP AIIRERSH .

2514  PDM &R A

PDM_DigitalMicrophone ZHEBIR R T anE £ PDM i O 8 MEMS £ 5 R,
(LL)
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ANAMEE (PKA) FRRRA

25.15
PKA ECC #5a (LL)

AHAMER (PKA) SRR

BlueNRG-LP/BlueNRG-LPS PKA S&RRAH BlueNRG-LP/BlueNRG-LPS FF4& F&12
¥, BRETAXUNAFERTRAN PKA IREIEE APl #UITEAR PKA L IEHEEER
RYE AR

NAMIESE (PKA) 2—MERBEGER, B TESHEMRZLMNE (ECC) HXxpIMm

ERHRIE.

EE R LA FEFIE1TAIE, BlueNRG-LP/BIUeNRG-LPS #EIIFEEF X B/ %5012,
TEULHBIE G A E S -
PKAEREARITIAT EE:
1. M PKS_SetData()_EHJ PKA Bi0s PKA_DATA_PCX, PKA_DATA_PCY Fnf#l
5 RRRY keyA FFEE, T PKA &ME, XIGEME EEREHR S A.
2. MHTERKHIFEH key B ESHEREIIE, SEIME LHNS B,
3. FRAEAS BARA key A FFIAETH PKA 2038, RATEREFS C, EZNER
— R L.
25.16  PWR =l
PVD (LL) ZHGIRRT PVD SR FEL BB E, IR SYSCFG HeE CPU 2
T
2517 2.4 GHz EHFEZHE MIX R=fl

2.4 GHz T B KR & B IERE T BlueNRG-LP/BlueNRG-LPS 881 2.4 GHz &mBvi5ial, BFENER
EFEEREEMER T ZEMENHES.
AT 2.4 GHz 8 Tk RH:

AutomaticChMgm
Beep
BeepMultiState
Serial port
RemoteControl
BERR

Sniffer
SnifferMultiState
StarNetwork

Tx Rx
Throughput TX, RX

OTA Client, Server

25.18 RCC #4]
RCC HSE Bl (MIX)
25.19  RNG %4

RNG 4 REPEMZ (LL)

UM2735 - 28 11k}

TX =%, EFA) INC_CHAN sEfRERTEHERIRIE.

TX R, HPWSHESE=NTRNBER L EKIES.

TX R, BBEZEINEE.

R RBEERNEED (TREMBERSE) .

—MERMTIEEFIAR; BT T8R4 LA PUSHL 25N £/ LEDL.
ENAFEREREINGEN SN SBE.

1% E @B FIE E Network ID FREYIRIREER A

BEAZSINRERIRIRR A .

ERMERE, EPHEREERMEPAMNEERBEIES.

=yt miBiE, AAREaEIRE (PER) iHHING.

FRMLRG (=D TXF—D RXOZENEAEBE, UERAEDS TXREMN—N RX &
FEHIWEIEE)

OTA BEl-FHRIEL RG], BTF 2.4 GHz EHREFLLHIES).
ERR T WaHIT HSE Bt Ein & .

ZHAIRTTWAEE RNG, LAEERR 32 ki, FRAAFHAAE (HaEfX
V) By LL B—RRSSThRER IR ILIMR .
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UM2735
RTC #45)

RNG Multi RNG (HAL)

25.20  RTC #4
RTC Mg (LL)

RTC 38& (LL/HAL)

RTC Bzl (HAL)
RTC B (LL/HAL)

B MREEERTEEF RTC BH
HEHER (LD

RTC MeEEHJG (LL)

2521  SPI ¥4l
SPI3EWT IT (LL)

SPI W T DMA (LL)

SPl €T IT E/NEFH
(LL/HAL)

SPI DMA E£ / M\ & &
(LL/HAL)

SPI W IR EE/NEHE
(HAL/MIX)

SPI EWMTEH IT E/NEH
(HAL/MIX)

SPI£WT IT E£ig#% (HAL)

SPI£WT IT \ig& (HAL)

2522  TIM ¥4I
TIM BrgM3E XAT1E (LL)

TIM_Frequency_Divider

(LL/HAL)

T™M 1 AN ¥ #® #&
(LL/HAL/MIX)

TIM Hy X EE#IER 4 (LL)
TIM A& (LL)
TIM OC 3&&h (HAL)

TIM OC FE7ESN (HAL)

TIM OC #JJ# (HAL)

UM2735 - 28 11k}

ZHEGIR R T A B HAL API B2 & RNG. ZHEBIER RNG 4 BR 32 (i1 5.

ZHGIRR T WMAEE GPIO., USART # RTC 4M%, LUEREREIEE BRI
1k,

BiE RTC LL API, LUER RTC /MEECEMERIRE . EizHEGF, WHEHEREAR
23:59:50, wA4R7E 00:00:00 4 RRIREE.

ZHEGIRR T IfAIE A LSE BSRBEIROE, LUREUEIHEY RTC B,
ZHEGIRR T HAREE.
SRR T ATECE RTC, LUER RTC MAEEE BT 38 MR T IREE

ZHEFIR R TWEIEEE LL API, LUEIRE RTC HA. H&EE[RT, RTC BERESE
%,

1ZHESIRR T UABECE GPIO #1 SPI 4M%, LUMELAFEIESN SPI £ & &£ EFTHE
SPI &% .

ZHEGIR R T AECE GPIO F1 SPI 4M&, LUELL DMA R M SPI FIRELEFTHE
SPI i

ZAEGIRR T AN FEFERAR 2 [B LA R B AR BT SPI T HRE & & AN
ZHEGIR IR T WRMRIFE AR Z [B] LA DMA #EIEIT SPI HUTHURE H & X R
ZHEBIR R T A FERBRAR Z [B U AR IR SPI A THIESE & X AR .

XEHGIRRTIERAZIE (LLIEEIEE) MhEmER (HAL IEzh2S) |, i@id SPI AR
Z B TR BB & % HE

2GR R T AR EE AR 2 [B) LA BR#E R, (CPOL=1; CPHA=0; NSSP=1) i&if SPI
BUTEIRE & EFNIE .

ZHEGIR R T WA AR 2 B AR iR (CPOL=1; CPHA=0; NSSP=0) & SPI
HITHGRE H & X IR

ZHEGIRR T MAEE TIM 5N, EBER=ANF 0T PWM FIEA PWM 55,
NEEMEXETENE, ERABTERAFE, HHEREMEXMERE.

B TIMLIMERCE AUSFTHEBAE SN -2 2 —HMEEALES.
ZAEBIR R T IAIER TIM SMRUESMMME S &K E IR B AR S .

ZHBIRR T A E TIMSME, LUEATRIaYE L SR A Bl R
ZHEGIRR TIMATECE TIM SME, LUEERATE.

SRR T A AR L BOEMR TR TIM sMg (TR ECHRLRF R
B, STREVHSIMERERRT) -

ZREGIRR T A AR E SR X TR B MEER X M FETERER TIM 4
®e

ZEGIRR T WFEER TIM SMZ AN MR ESREE AR EES .
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UART #6]

TIM PWM #i} (LL/HAL) ZHEFIRR T AR E PWM (BkEEAHD R TER TIM 4ME.

TIM PWM gk (LL) BB ERTEE, LUE LU RN A R E E M E R B

TIMBFE (HAL) ZHEBIRR T AMAIER TIM 4M%,  LUE R X R A P BE K 4 B —FD ROBT &L

TIM gk (LL/HAL) ZHEGIRR TWEER TIM JME, LUEAER SN SIBHZEW RSN RS S EFHAETE R
Bk,

TIM Bfkm TI2 % (LL) BB EREE, AMEMBEEER THELEIR tDELAY F4 ALK E A tPULSE BYIEfkod.

TIM PWM #itan (HAL) ZHEBIRR T AIER TIM SN E SMERME SRR S ZSEE .

25.23  UART %4l

USART TxRx DMA (LL) ZHHIRT T MMELE USART SMg, ML DMA RAEBL RS (PC) FLEETF
.

USART Rx L IT (LL) ZHBIRR T IMELE GPIO 1 USART 4M&, MiMfE A BRI S SRS
SkBBRARIRHET.

USART Tx (LL) ZHGIRRTWAEE GPIO 1 USART 4M%, MMIEERREBRLRIGZHELIEF
. MRIEEISERENTERER, MAFFIIPEEBR (EE\@BAHEIRE) .

USART Tx IT (LL) ZHGIRR TWAMEE GPIO 1 USART 4M&, MM EER EBRALIHGRFLIETF
.

USART_SPI_Master (LL) ZAEFI R R T RfAIE USART SMEHEE B AL DMA #&3XE)/M LL SPI_IT_Slave_Init #45|%

USART_SPI_Slave (LL) ZHEBIR R T A48 USART SMEECE B L DMA #2RE/M LL SPI_IT_Master_Init #451
SLEEFH.

USART_TxRx_Inverted ZHEGIR R T A7 Tx Rx SIMEBEFEREMNIFERT, 1% GPIO 1 USART SMEECE ATE

(LL) DMA X TRL X EFH,

UART DMA (HAL) ZHEBIR R T AT ERABRAIFBN A Z B DMA R MIT UART &ix (kiE/#E
B .

UART IT (HAL/MIX) AR R T AR EAR AN B R R i N A  [B) AP BT AR ST UART &% CRIZEMAZERD

UART printf (HAL) ZAEGIRR T Y% C EE printf BRI EFEEHZE] UART. UART 7R &R um B —%&
HE,

USART 8 4% £ &5 TxPollin  f#M UART, #EWRSBRAKIHRNAZ B PRI EEN (LRAERD #iE.

RxIT (MIX)

USART Tx Rx Hw 6 1T ZHEFIRRTWAES GPIO #1 USART #M%, LUEERBEISHIER G/ MBER RIS

(LL/HAL) UhEiiER 7 L EFF.

UART_CircularDMA (HAL)  Z#fIR7R T anfal Z£1&EF DMA X T2 HAL UART API #E1 T
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