mbed - Rapid Prototyping Using ARM Cortex M Copyrights © Gyeongyong Heo

Chapter 151. +Z292(Nucleo) ¥ E A]AS}7]

H
lyl
rr
n
|
=
Q

=

o

D

Q
D

Q

Q
=

O

=3
Q

w2

=2
>
)
2
ol
o
)
rE
£
ol
o
k1
i)
rr
=

o
D

Q.
fol
o
d
=)
e
|u
fu
N

%S
239 SRl T2t o8 TR/ HES S5t Ut & 10 UEd EES2

mbed EHOJA|0] SFHO e EES0|H od o @2 HEgo] Wil gl

= =X RuOlA
— Y Z2f4] SRAM A Fuf
mlze2] (KB) (KB) MHz)
STM32F030R8T6
NUCLEO-FO30R8 64 8 48
Cortex-MO
STM32F103RBT6
NUCLEO-F103RB 128 20 72
Cortex-M3
STM32L152RET6
NUCLEO-L152RE 512 80 32
Cortex-M3
STM32F302R8T6
NUCLEO-F302R8 64 16 72
Cortex-M4
STM32F401RET6
NUCLEO-F401RE 512 96 84
Cortex-M4

31 =29 HE

‘NUCLEO-TXXXRY dAlo=z HA|EE TElHoiA ‘TXXX' = STM32 Ojo]|a 27 EE8{9]
THE URCL R'2 tlo]327EFe9 H 25 UEU L 7|52 B 19 2E 22

B, 647] WS VI tlo]ARAEEE2 ARSI 9t Y= mz a2 gne)
o] A7]12 YUEY= 7|52 ‘8’2 64KB, ‘B'= 128KB, ‘E'x= 256KBE UEdct 1 12 1
19] =322 Hoo] AFRH opo|A 2 EELE9 ¥AS VA es el Zo=z, x &

— A
A 220 mR2fo) 718, v 2 HHAH de2 e

T
[m
rlr
-

rlo



mbed - Rapid Prototyping Using ARM Cortex M Copyrights © Gyeongyong Heo

NUCLEO-F401RE | 84MHz

k=l
o
ol

! NUCLEO-F103RB | 72MHz

¥ 2 NUCLEO-F302R8 | 7ZMHz

NUCLEO-FO30R8 | 48MHz

A NUCLEO-L152RE | 32MHz

64KB 128KB 256KB ZafA] w2
=7] (8tol E)

A F2Ele BEg AR AZsh] ofdd Am dEE fls BAL 19 2= 52

© Hrtol £7] 4Ej2 JP1& OFF A, JP6E ON 4JEj, JP5& ULV £0=2 ON 4JEj, CN2
= Jjo] AWt AA" AEjo] Jojof gtk Aoz @AY CNI1lat CN129) SiHo=

A7t AZ=of AR g SR ARESE] Hleh o2 AFsHAY Al E EAdE D

g= AR et w2Ee HEg Fysty] HuE W4 GHd A2 ARgsto®
st

rir

ol

o
of



mbed - Rapid Prototyping Using ARM Cortex M Copyrights © Gyeongyong Heo

CNZ, ON (NUCLEQ) = 1P1, OFF
— T
1
CN12 CN11
JP5. ON (U5V)
JPG. ON
USBZ HAEEY dAstel MUS B WAL w2eAQ oM AESHE USB AU
mini-B EfQIe] AdElR Ao AnfEEN £5] ALgSE micro-B EIY et

Ch2 Fejoloz Zojstelol Jth. USBEZ 2
=2 Zweltt ot w29 BEo] WitEo] gt Lz o] URHY] fEelct BEo)
Fogoll terA Bl E(Bl)o] Holil? HES 3

32 o LE
BARos 30 Ve AT Fult HUcky ¥ 2 Ytk

In}
)

2. =2ele wEQ| £

=29 Qe Yt ST Microelectronicso]A] mbed 3t Bt 2 F|Atsto] wufst= A7te] &
Eo|t}. mbed A|Y Olo]|ZRZFAEE Htz da] &2ixl NXP LPC1768 ¥ 9] 4L $49
Beo 7HAQl vt RZee ®Eol He $10 A=W o] Jhesich 7HE42 AX|TE
NUCLEO-F401RE9] S NXP LPC1768 H.cob u|wslde mf AL HolA= HAAA o
vt 3 BE 2 HEs U 49 HE VHA = Upo]ARAEEYE AMEsStER
F2Ee HETL of FRYoE 45t 1 Qg A9 sYstt. TOEtA AMEA:E E
Al HlBele] 37], A Foby, A 48 Ae 59 "o mef oz BE Foji A=is)H
o AFEE 4 A

2o 2o 9Pl EAoRE HEo HiREH £ F59 &%

O~

J

re
o
ujn

29k +32

4r



mbed - Rapid Prototyping Using ARM Cortex M Copyrights © Gyeongyong Heo

de BEol= female Mt male W, & S/ &4 Wo| FH|E o] lonf, female T2
ofFol:o]l W HjFEW SFEE WO offo|ko] tifst AT S ARES 4 QIEE FHFEC}

male T2 Morpho &7} Holz2ty 22|10 ofFo|k &

rlot

rn

STM329] ¥& U429 U2 AT 4 d=s siEH

E 02 9FH SHL2e BEV & R202 UHOA Qote Folot USB A2 AH4E7}

YA F2ol= ST-LINK/V2-1 fiA/Z2 J0juj7t Yielo] Qo meti E=of t=

T Az glol= B3] AFREE ARME T2 728 Jje £ 19l AR, Keil 5& o]&sto] T2

te2L st guAde 4 Ao 240 5 w2 BHEs 534U HHA/Z=
L3

st the Bl ST32 nlolazEZes} mEE REol

fs

r mini USB
| F—
ST-LINK/V2-1
SIE32
T F v Y




mbed - Rapid Prototyping Using ARM Cortex M Copyrights © Gyeongyong Heo

o TN BeR o |
DR SRA) 27V E2TH)
e @0 HEl8

4 5 GYEONGYONG-D2

> ¢ DVD/CD-ROM E2t0|=

. g IDE ATAJATAPI HEZ 5

} & Jungo

4 p Z|Ef Exl

: 7 S5T-Link Debug
--[in ¥ = i 2

A HEYT ojuy
C|A3 Catoje
L2210 0EY
Ohp2 S 7|EH 20T TA
=)=
I:HE‘. IIB' :|-|-J'\- li;
A2E HIORL U AY HEES
L A|2F A
i HEEY
&y

m F|HE
'..."? ZE(COM & LPT)
- 1? E4 TECOML)
L LTF B4 ZE(COM2)
'..Q Z2 MM
- EN S0E EX
- 35 S DIEEOA 2

s e

[ r -(,*.!.r i.e..fr.ia,-a’ri B

cr g R~

B

F2Ee BES A d4stH & & gle ARl Al WA YEUY, =3e e
S BAEACR AREsH] fsliiA= Al E2foly S AX|sll Fojof gitt. Eetol¥E thp v
stlink_winusb_install.bat’ Td-S AsHA|7|H SHAA7T 32
HIEQIX] 648 ERIX|O] ma} B st tofoly mUd3 Aso . Egtolyrt A

=
A=A FA A & 2 Qe Rle AR ARECE SAlsH] Hsl AFEEE 7MY

i)
o2
>
)
EN]

()

COM ZE, &Alo] oS4 frdz Gdd & IS si5t gad cejols So| 27}

1) https://mbed.org/teams/st/wiki/ST-Link-Driver



mbed - Rapid Prototyping Using ARM Cortex M Copyrights © Gyeongyong Heo

(& =7 maix EEEER)
mhEiR) AW 270N EES2H)
Lo AN RRERN ? Boe LW, 1
428 GYEONGYONG-D2
>3 DVD/CD-ROM E2t0j2
> g IDE ATA/ATAPI ZHEEE
> & Jungo
4 -y Universal Serial Bus devices
E STMicroelectronics STLink dongle
> ¥ HE2|T oE
a O23 Eetojg
=y BMKT MemoRive USB Device
=gy MBED microcontroller USE Device
h—y SAMSUNG HD1035) ATA Device
W O~=240| o9
o Db 9 7|6 ZOIE B
B 2LE
-§ H8 TE HA HEEY
& M2C HO2 U HY HESH
L _RNES-Eoy
b MEL HESY
M HEH
FEm F|EE
a 77 ZE(COM & LPT)
¥ STMicroelectronics STLink Virtual COM Port(COM4)|
T EAM ZECOML)
LT =4 Z=CoM2)
> [l == M
o B STHE T
> U = QIEHOIA T

-

>

-

e

B

a3 5 w2ee BE PR Sefol A &

a2 T2l EEoA ST-LINKE #fsi AREE Dio]Z2EE2{Y] Heols YdolE
Al7Zolof gt Fellol= ASAoz dHolE wHal globz P AA4l9 FHeojz gl
E A AREShE Zlo] viEAlSH Felof YHEIolES #t TS te P dES oA

S ST-LinkUpgrade.exe otd-& AlSHA]7] WA}

ol

2) https://mbed.org/teams//ST/wiki/Nucleo-Firmware



Copyrights © Gyeongyong Heo

mbed - Rapid Prototyping Using ARM Cortex M

=

< 5T-Link Upgrade

Firmware Version:

Upgrade the firmware to
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V2,119.M2 5TM32 Debug Hviass storage

Firmware Version:

Upgrade the firmware to ¥2.121.M5 Yes 5u5s |
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mbed

Platiorms » 8T Mucleo FO30R8

& Platform 'ST Nucleo FO30R8' is now added to your account!

ST Nucleo FO30R8

High extensibility platform providing an affordable and flexible way to build prototypes with an STM32F030R8TE microcantrolier.

Description

The STM32 Nucleo boards line is proposing a very affordable solution with high connectivity means. Indeed, the Arduing™ connectivity
support and ST Morpho headers make it easy io expand the functionality of the STM32 Nucleo open development platform with a wide
choice of specialized shields

Platform Pariner
"I life.augmented

ST

A world leader In providing the
semiconductor solutions that make a
positive contribution to people’s Ives
boih today and in the future:

[ Open mbed Compiler

Remove from your mbed
Compiler

You have this platform in your mbed
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EN
ol BEE AMESHA] Af=tt¥ ‘Remove’ HES w2 BES AA0IA AAsHH H

= | E
B 57 Nucleo FO30RS | mbe x |
€ C f | htps://mbed.org/s lucleo-FO30R8/ ol =

ST Nucleo FO30R8 Ky - augmented

High extensibility platform providing an affordable and flexible way to build prototypes with an STM32F030RS8TE microcontroller ST
A world leader In providing the
semiconductor solutions that make a

positive coniribution to people’s lives
both today and in the future:

i Open mbed Compiler

= Buy Now
Description
The STM32 Nucleo boards line is proposing a very affordable solution with high connectivity means. Indeed, the Arduino™ connectivity Remove from your mbed
support and ST Morpho headers make it easy o expand the functionality of ihe STM32 Nucleo open development platform with a wide Compiler

eligice of Eperialed ehisids You have this platform in your mbed
Compiler, if you do not use it you can
In addition. the Nucleo-FO30RE board does not require any separate probe as it integrates the ST-LINK/V2-1 debugger/programmer the remove it

board tan be directly connected to the PC !
[ Remove

Each STM32 Nucleo board allows agile development with fine-tuning of both hardware and software on-the-fly at each prototyping stage.
Investment in application shields is also protecied as most shields can be used across various projects leveraging the scalability and
diversity of the STM32 family

&) Follaw
Features
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1B

M ST Nucleo FO30RE | mbe x |\

Lt N I EIhttps:,’«'mBetiorg’\'-\arf::\1’:1&{"3T-N‘Jw;E-:—F“}ORSf

# m Components Handbook Cookbook Code Questions Forum Dashboard Compiler
mbed Searh i [ co | & novcen ([

Plaftiorms » 8T Mucleo FO30RB

ST N ucleo F030R8 Platform Partner

.augmented

bl
n

High extensibility platform providing an affordable and flexible way to build prototypes with an STM32F030RETE microcontroller "’ 1

ST

A world leader In providing the
semiconductor solutions that make a
positive coniribution to people’s lives
both today and in the future:

i Add to your mbed Compiler

Description = Buy Now

The STM32 Nucleo boards line is proposing a very affordable solution with high conneciivity means. Indeed. the Arduino™ connectivity
suppart and 8T Morpho headers make it easy to expand the functionality of the STM32 Nucleo open development platform with a wide
choice of speclalized shields. & Follow

In addition. the Nucleo-FO30RS board does not require any separate probe as it integrates the ST-LINK/V2-1 debugger/programmer: the

72 13. mbed Y& F71 HE

2y Bert AAO F7F Eow QEZ offo] ‘Example programs’

o2
I

ofl A

‘Nucleo_blink_led' & X85 HX},

SN s

M 57 Nucleo FO30RS | mbe x |\

€ = C f |G htps://mbed.org/platforms/ST-Nucleo-FO30RS/ 77 =

+ One entry-level STM32F030R8TE microcontroller with LAFPE4 package

o ARM COftes-M0 CPU at 48WHz Example programs
o B4 KBytes Flash
= Up fo 10 timers I Nucleo_pwm @20 1e07
= 12-bit ADC 1 Msps up to 16 channels Output a pwm signal. + Nucleo

v J ma2
o Upto2¥12C. up to 2 USARTS, up 10 2% SPIs P STH S

Last updated 17 Feb 2014
« Two types of extension resources
= Arduino Unp Revision 3 connectivity % Nucleo_blink_led %330

- STWicroelectronics Marpho extension pin headers for full access to all STM32F030RETE 1/0s ik LERdest fordhie ST Nugieo
boards = blink, led , Nucleo , STM
. 5im32
= Flexble board power supply: USB VBUS or external source (3.6V. 5V. 7V-12V)
Last updated: 21 Feb 2014

» On-board ST-LINKA2 1 interfacing with the PC, with three different communication channels via USB | Nucleo' blink color led
= Debug and programming pori. to use STM32 Nucleo wih standard toolchains/debuggers/programmers Evample program that 52 sez
o Viriual Com port to send back traces to the PC uses the color LED of the mbed
il application shield (via arduing
+ Mass storage (USB Disk drive) for drag'n'drop programming headers) with ST Nucleo board

color, F103RE , led . mbed , Nucleo
shield , 8T

@ Information
Last updated: 17 Feb 2014

Only the labels written in blue/white or greenfwhite (l.e. PAD_4, PB 5, LED1...) must be used in your code. The other labels are % Nucleo_i2c_master
given as information (alternate-functions, power pins, ). You can also use these additional labels Read external LM75 51 d 305
temperature sensor using 12C
master. "% 12C , LM75 , Mucleo ,
SERIAL_TX=P4_ 2 |2C.SCL=PB_8 SP|_MOS|=Ph_7 PWM_OUT=PB_3 STM . stm32 , temperature sensor
SERIAL_FX=PA_3 12C_SDA=PBO SP|_MIS0-PA_B

SPIZSCK =PA5 Last updated: 21 Feb 2014
EPI_C8 =PEB

4 Nucleo_read_button
Rean the nger hittan 54 aen

23 14, Nucleo Blink LED of|A|
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el ofjAlo] HsE W&ol FHo] EAEW  ‘Repository toolbox o4} ‘Import this

program’S A1ERS] WA}

e =i[E) &
B Mucleo blink led -3 mer x |
€« C # | & hipsi//mbed.org/teams/ST/code/! blink_le: ol =
# Platforms Components Handbook Coockbock Code Questions Forum Dashboard Compiler

m bed - ﬂ Hi. & hgycap

Teams » ST » Code » Nuclgo_blink_|ed
& —- ST / %5 Nucleo_blink_led Reposilory toolbox
Blinky LED test for the ST Nucleo boards

Import this program
@ Dependencies: 4 mbed

/Home [ History .% Graph [§ APIDocumentation [u]Wiki| 4 Pull Requests & Exptio deskiop IDE
Files at revision 2:b60cb847489c¢ Download repostory. | zip i gz S
1 detaut | tip @ Fotow
Name Size Actions & Embed url
i upl <<program /teams/ST/code/
214 2 Revisi ' s
- [ Revisions |« Annotate 2 Clone repository to deskiop
mbed bid 65 - Revisions | Annotate hg cione hitps /hgycap@mbe
A =

= 15, oAl 71

ol

oAl S Import

)

T < Aopdeirt Add. Importd o] A1P$H & ‘Import’ HES
2™ Workspaceo] A&igt w2 7=4 7ot O 1694 Importd o]§2 4
E

=H A Z
79l ‘Nucleo_blink_led’S o2 AF8-3}¢ict.

il
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=] ﬂ .
/[l mbed Compiler Workspz: x "\
&« C A | O https:y//mbed.org/compiler/#nav:/; e —
mbed Workspace Management
'Qnewue Pympart | L) save ] saveal |g&mﬁe v | & commit v (ORevisions | v ou | @ | ST Nucleo FOS0RS 4§
My Frograms vian: :
Import Program ms 0
‘moments ago
Import Program
Import & program from mbed.org into your workspace. mE_F._'d
@ Please specify name
Source URL: |http 1/ fmbed. oro/fteams /5T /code Mudeo_blink_led/ |
Import As: & Program Library
Import Name: [ deo_blink led l
Update: | Update all fibraries to the latest revision
I Import I | Cancel |
e — 5
H_E&}{SEard'l criteria .., ] |54 Maiﬁ-r;a&e 54| W{
Ready. | | | ms |
L A
A 16. oA Import 3}7]
L2 30| Import H1 U 4 U5 vio] ‘Compile’ W& F2 22383 Amd 5
B}
mbed JNucleo_blink_led
tﬂ Mew v B Import Save Save Al | Compile |~ || o Commit {E,:l Revisions
v Workspocs | | Program: Nudeo ! compile and Download - Cirl-D ||
= My Programs [ MName | Size | Type [
B [[F] mucleo_blink_led | [¢] main.cpp 0.2kB Source File
main.cpp : 1
& mbed ) mbed Library Bl.ui.
04 17 g 28 Ankd
a8 4 gloo

me a0 247} gictw
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Antel A PYE AY sl oezc guedo) Afos gese fth ez o
dE2]E €o] EW 'Nucleo_b.bin” mfd-& SIS 4 Qlon o] Mg FZe EEof &
Ot o]EAl CjAT R HAlS| Yow me J2lo] AFEo 2 AlgiEict

@Qvl_ » ZEH » NUCLEO (H)

i o]z ==ee =7| A ED
& =1= e
£ | mbed.htm
1 || Mucleo. b.bin
- sy &

m

& =2 023«
= B 0A3 D)
am NUCLEQ (H)

4

-

Mucleo_b.bin

&
rin
.

2014-06-16 25 4:06

Binary file
=ETH 2 2014-06-16 2= 4.03
=7]: 5.62KB
29 18, Aed md SARSH]
mbed #F A& ojxH A mAS mbed HEof FiFste olFA Cjadz Alg MU

B
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mbed /Nucleo_blink_led/main.cpp

Program Workspace

= @ My Programs
B [F] Nudes_blink_led
A main. oo

o) mbed

#include "mked.h™

[ S

Digitalfut myled{LED1l):

oo

int main{) {

while{l) !
myled = 1: // LED 1is 0N
walit(0.2); 7/ 200 ms
myled = 07 // LED is COFF
wait(l.0); // 1 sec

o I =]

o

g

= 19, Nucleo_blink_led T2 734

_16_

Copyrights © Gyeongyong Heo



