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mbed Y1 k
http://mbed. org/

@ Free open source loT OS and dev X +

@ os.mbed.com

< c

Mbed

Rapid loT device development

Mbed gives you a free open source loT operating system
with connectivity, security, storage, device management
and machine learning. Build your next product with free
development tools, thousands of code examples and
support for hundreds of microcontroller development

boards.

Sign up for free

B mbed Dk— ABEE

ﬂ Free open source loT OS and dev X Keil Studio Cloud X ar

< c @ studiokeil.arm.com

File Edit Selection View Go Help

Active project

o main.cpp ../!
Nucleo_blink_led_303

Nucleo_blink_led_303 >

1 #include "mbed.h”

(©p)

main.cpp > ...

Build target
RLCTEC s Digitalout myled(LED1);
Connected device

No hardware selected

kS

main{) {

while(1) {
myled = 1;
wait(e.2);
myled = @;
wait(1.0);

® O

©

| R P

~ Nucleo_blink_led_303 }
> % adrobo }
> BUILD
> & mbed

& O

Output x < Mbed Libraries Nucleo_blink_led 303 ~ = 5§

& _hgignore

& .mbed

[ adrobo.lib

8 compile_commands.json

G+ main.cpp Al
BINucleo_blink led 303 NO-HEAD*+ @2 /A0 dlangd:idle

& Do

scan /tmp/chroots/ch-29f6cd48-1d7e-452b-86e2-7a2e5529ddb3/extr:
1link Nucleo blink led 363.NUCLEO_F3@3K8
elf2bin Nucleo _blink led 3@3.NUCLEO_F3083K8
Build succeeded
Select End of Line Sequixce

In1 Col1 CRLF UTF-8 Spaces4 C+ ~ 2 O

% mbed DAV S A VEARIBIE
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mbed DRERREICIEA 754 VAV SAUPhHYET. F 54
VIEBFETTN, 19—y MDFHATEZRIECLMEATE
FtA. TORD, RBEA 7541 S5FRALTEB%.1T
WET. 775340V (1 280 RIEBROAEZRLET.

E, 0SiEWindows!l Z8ELTWET.

3.1 FAaJsLo¥dyrra—~K

FTIIERBERERICUNERATOTSLADY Iy O— RAaTWET.

UTFO7 RLRICTIEALTHY U vO—RET>TLREIW., 48,
UTEMERERZTR27/X—=Ya v TTH, RFON—Y3a T
EFgaERVWET.

1) Keil uVision5 (935MB) >
http://www. kei l. com/download/product/
MDK539A. EXE

2) Tera Term 5.2
https://github. com/TeraTermProject/teraterm/releases

teraterm-5. 2. exe

3) 7avzzy hoFvTL—h
manaba ¥ L < IEEATFDH A b
https://os. mbed. com/teams/adrobo/code/adrobo template/

¥1) OV IZ M9 z7E4F 00— NI BEREMB I EAHY
F9. TEETILW
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3. 2 MDK-ARM DA YR bh—Ib

MDK-ARM |3 mbed (DEIRIBIE T, CHEZET7AYSLEERLT, E
IWRLT, BEETITENTEET.

1) 9x77S5S9HFICIRLAEAALTLIEIL.
http://www. kei L. com/download/product/

2) #orva—RYA ROMK-ARM]Z S 1) v 7 LTSI,

v = (m] X

@ Keil Product Downloads X+

& C @ keilcom/download/product/ = w O .

o' e MDK-Arm cst Cc51
Version 5.38a (December 2022) Version .61 (December 2022)
b 4 Development environment for Cortex and Arm devices. AP Development tools for all 8051 devices.

=T C251 [ C166
- Version 5.60 (May 2018) =t Version 7.57 (May 2018)
Development tools for all 80251 devices. Development tools for C166, XC166, & XC2000 I

Keil products use a License Management system - without a current license the product runs as a Lite/Evaluation edition with a few Limitati

Maintenance Status and Previous Versions

Enter a valid Product Serial Number (PSN) or License Code (LIC) to get access to all product versions available to you, or to check the sta

your support and maintenance agreement.

PSN or LIC: | ]
Cuirthar infarmnatinn abhoud inctalline v cnfhinra ic avnilabla in tho Dond Ma Circt bhrachora M

3) BRICEIZL TSI

[>Z| MDK-ARM Version 5.29 Evaluatic X + o o x
& C 1t & keilcom/demo/eval/arm.htm E &+ ® ‘
ol MR=E FETK oy T google M M Gmai abi- »
-
First Name' Tamp
Last Name. (Chiba
E-mail:  taro.chiba@s.chivakoudai jp
Company:  Chiba Institute of Technology
Country/Region: | japan v

Phone:

Send me e-mail when there is a new update.

NOTICE:

If you select this check box, you will receive an e-mail message from Keil
whenever a new update is available. If you don't wish to receive an e-mail
notification, don't check this box.

Which device are you using?  gysq5
(eg, STM32)

M will process your information in accordance with the Evaluation section of our Privacy Palicy.
Please keep me updated on products, services and other relevant offerings from Arm. You can change

r mind and unsubscribe at any time. Please visit our Subscription Centre to manage your marketing
Eferences or unsubscribe from future communications.

mm M
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4) AALE=S[Submit]Z=2 ) vy o LTI,

5) ” MDK539A.EXE"% 4 ) w 4 LTH¥ v O—RLTFILN.

e MDK-ARM Version 5.38a Evalu

<

c @ keil.com/demo/eval/arm.htm

X

+

¥ - O

2 * 0@

Product Information

Software & Hardware Products

Arm Development Tools
(G166 Development Tools
C51 Development Tools
G251 Development Tools
Debug Adapters

Evaluation Boards

Home / Product Downloads

MDK-ARM

MDK-ARM Version 5 38a
Version 5.38a

= Review the hardware requirements before installing this software.
= Note the limitations of the evaluation tools.

= Further installation instructions for MDK5

3. 7ATVILREDEE

Product Brochures
Newsletters (MD5:6792e5e0c0b5207h4db8339e043d7461)

To install the MDK-ARM Software...

Device Database®

Device List = Right-click on MDK538A.EXE and save it to your computer.

Compliance Testing = PDF files may be opened with Acrobat Reader.

ISO/ANSI Compliance = ZIP files may be opened with PKZIP or WINZIP.

Validation and Verification

MDK538A.EXE (908 615K)

Distributors Friday, December 2, 2022

Overview

6) ¥o>O—KL7” MDKE39A.exe” &4 7). U U w U L TFRIL.

k.
L

I2}s
*

MDK538a.EXE

TAVAN=SHEELEITOT, BEEBICEE LD S, [Next>>]
LTSIV,

Setup MDK-ARM V5.38a X

armeckeiL

Welcome to Keil MDK-ARM
Release 12/2022

This SETUP program installs:
MDK-ARM V¥5_38a

This SETUP program may be used to update a previous product installation,
However, you should make a backup copy before proceading.

It is recommended that you exit all \Windows programs before continuing with SETUP.,

Follow the instructions to complete the product installation.

Next >> | Cancel I

17



8) A VAM—ILHFEBINET.

Setup MDK-ARM V5.29 x

N

Sotup Status ArmekeEiL

MDK-ARM Setup iz performing the requested operations.

Install Files ..
Ingtalling libcpp-experimental_Sfnuz.b.

— Keil MDK-ARM Setup

| << Back I Next »> Cancel

9) A VAKN—=IHIIRT LD, "KEILuVisions”D a— Ay h& S
TIO)y o LTTFIW,

Keil uVisions

10) ZH5LDARRBENEET 5 & 2B L TRILW.

KA pvision - O X
File Edit View Project Flash Debug Peripherals Tools SVC5  Window Help
NBEH@| % R0 = | PRBR|EE/EKEND
cEEe s W EX 2o s@

Ell’mjecl ﬁBooks | {} Func...| []..Temp...

Build Output

18
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3. 3 TeraTerm DA VA BM—=JL

Tera Term (I Y ZILBEICLLKFRAINZY I MY T7T, ZOX
BTl mbed EDBEICHERALET.

1) 9x77S5S9HICIRLAEAALTLIEIL.
https://github.com/TeraTermProject/teraterm/releases

2) ¥ vna—RKY4 RdD[teraterm-5.2.exe]x 2 w4 L TTFILN.

v () Releases: TeraTermProject/ter X + = 0

<« c 2% github.com/TeraTermProject/teraterm/releases [ v g @ .
Feo 28 Tera Term 5.2 (=)
M nmaya
o Tera Term (Ver 5.2), TTSSH (Ver 3.2
< 176zed2 era Term (Ver 5.2), (Ver 3.2)
Compare ~ Iﬁgﬁﬁ
o EEQELIDXFIC Unicode ZIERTE3£3(CUE.

o 5.0 DSRELTZV DO OBEBERIEF L.

FTATOERICDNT(}. EEEEFTHRLTIEE.
https://teratermproject.github.io/manual/5/ja/about/history.html#teraterm_5.2

Major changes

o Delimiter characters can use Unicode.

® Some issues from 5.0 have been fixed.

To check all changes, see the changelog.
https://teratermproject.github.io/manual/5/en/about/history.html#teraterm_5.2

v Assets s

@teraterm—i%exe 5.86 MB Feb 29
oy i

4) 9 >O—RKRL7%L” teraterm-4.106.exe "4 72 Yw o2 LTTF

T,

5) A—HYT7AD Y MENITIE TIZW] ZFBIRLTTFIL.
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6) AVAM—ITEEEZREATHIL.

b Ty CERTIS E0ER I X

| VAR = PLHIATLEREE BLTES
LA

B#*EE

[ 0K ] o)l

7) By N7y TIHEEILT, ARTREAVAMN—ILAERKBLET.

cly Tera Term J{-23v 5.2 Hvb 7y - x

ERSERNBORS
BTTHRIC L TOREE MIBEH T G5,

LI TOARRIFEREERREMEEN. A2AN —IERITTHEFTO32HIFE
FIET&LE0H0ET .

License of Tera Term %
Copyright (C) 1994-1998 T. Teranishi
(C) 2004-2024 TeraTerm Project

All rights reserved.

Redistribution and use in sowrce and binary forms, with or without modification,
are permitted provided that the following conditions are met:

OERT3(A)
O EIRLELMD)

| AN et

8) [BHA VRMN—J]EZBIRLTTFIL.

cly Tera Term Ji-3 5.2 #ob7y T - X

Toli—x2 o R
AUAR =R -2 b E BIRL T EL,

A2AN =TT =2 ERIRLTIEEL LA =T SLFEDE TN
=2 E@F 1y DE LTS RITTHERNRAIEDIDLT IS,

A=l w
(8 Tera Term & Macro 11.2 ME
B TssH 2.5 M8
B cygTerm+ 0.3 MB
[[) TeraTerm Menu 0.7 MB
8 TTrroxy 0.6 MB
B Enizuqu 0.4 MB

V] %Té(giﬂ;E:M;néuJ(mf‘jf‘"jﬂj':*-fIE'jLH’_’b'f‘ HDPHEE 0.2 MB

! 2

B Trxtyrec (tyrec D ERET —AF ICEY HETELLSCTE) 0.3 MB
BEORRF B E 17.0 M8 OT A0S $ERE LB LET .

IOEERD Fvotll
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9) "Tera Term”D>a—KMNAY NEFTILY ) v I LTFIL.

=

Tera Term 5

10)IE0DHARRENEINT DI EZHELTTFIW. LIET, Tera
Term DA VA M—=JLITIRT TT. 78, mbed % USB TIEHRT &, &
DFZIR—bENL T, mbed EBETEBLIICRYFET.

2L, D& DICCOMR— NDFEIRREDEENNRETT.

Tera Term: L LVEE#T

O TCRAR myhost exarple.com
E2Ui0)
Telnet

55H S5H2
M

22

AUTO

O 2 UFIAE) R—k(R) |COM3: Intel(R) Active Management T ~

Technology — SOL (COMS)
nk Virtual COM Port (COME)
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3. 4 Yo7 rassSLnFyrao— K EEERSR

AEBCHERAT ZHELERKIE, CORBOLDICHBICHARELALLD
TY. F, ARELPTVLIDICHBEDOSAI TS YEABLTVEY.
ZITR, ¥ 7orssad o vo—RLTaEAERLET.

1) manaba £ L <& GitHub MSLUTRESF U O— R LTI,
adrobo_template uvision6 nucleo f303k8.zip

GitHub: https://github. com/yasuohayashibara/control board
SR&MAYSAAVIRA STHERLILWSGE, LTFO7 KL RIS
AKD7 74 ATy TO—RIhTWET.

https://o0s. mbed. com/teams/adrobo/code/adrobo template/

2) EMET7 74 ILDERR
[E#E7 7 1 )L adrobo template uvision6 nucleo f303k8.zip Z#EREIL

THRIW,

EE
#=25 B | ERIALY- V- o
1§ > adrobo_template_uvisioné_nuclec_f303k8.zip v O adrobo_te.. R
¥ Downloads £ B8
< ScanSnap Foldt adrobo_template JrA L TANA -

= F¥1AVE
= EoFy
M =

>
1 E0EE =

3) BRALLEZ 7ML EHRLET. Fk, UTO774VESTILY
Dy LET.

[adrobo template.uvprojx]

23
M-l #H  F=T (7]

=]
= & ) - =] kA -
B2 L] o eBwn- Xmm- n- v - H
495 THEA IP- BEUAHE &y o FLLY Foi871 EiR
: , A¥-%c -~ =) ZRIDEE 5 - -
CEvEnTa - = A ®
Uy TRk EiE FiE =14
« v 1 <« adrobo_template_uvisionb_nu.. * adrobo_template v O | adrobo_te.. P
L BEIEAY ~ &E & "
w AF-hAZ2- B adrobollib 2020/04/20 18:19 Ot
& FFaAvE [ adrobo_template.uopix 2020/04/20 18:19 n
= E7Fe M4 adrobo_template.uvprojx 2020/04/20 18:19 v
B 7 € GettingStarted.htmi 2020/04/20 18:19 Ch
D oz1-sys main.cpp 2020/04/20 18:19 C3E
W
' IJ‘}‘? o ( 1o _aLra AANAIA A VA AnAn ;
10EDES 1 EOEEESER 109 KB =
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BAEMITNAD FLLTE
TWwhweEREEsLAWw
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4) KEILAEFHLZT.

1 BB & Pack Installer EEFLF T DT, RERREAMI VA M—IL

LTI

@ Pack Installer - C¥Keil v5¥ARM¥PACK s O X
File Packs Window Help
| Device: Missing Device Information x
14 Devices  Boards b
Search: - X E The following Device Family Pack(s) are required by the project: Description
Device /| Summary Keil:STM32F 3xx_DFP:2.1.0 No device se «
=% All Devices | 6912 Devices 1
¥ @ ABOVS... |20 Devices AliOS Thinge
W # Active-S...| 17 Devices OASIS PKCS
¥ @ Ambiq.. 10 Devices Unit Testing
#- ¥ Amiccom |5 Devices Software cot
# @ Analog... |15 Devi CMSIS (Cort
[+ ¥ APEXMIC |14 Devices CMSIS Drive
#- @ ARM 55 Devices CMSIS-Drive
@ AutoChi..| 26 Devices _conel | Bundle of Fr
- @ Cypress | 507 Devices e -"'"'"IJ?L CMSIS-RTOS
- DislogS... [15 Devices ® ARM:mbedClient  |& Install | ARMmbed~|
W @ C4aram | 3INaicer _'.] | Ii2 |
Qutput o x
Refresh Pack descriptions
Update available for ARM:CMSIS (installed: 5.6.0, available: 5.7.0)
Update available for ARM::CMSIS-Driver (installed: 2.4.1, available: 2.5.0)
Update available for Keil::STM32F7xx_DFP (installed: 2.9.0, available: 2.12.0)
Completed requested actions |lonumE

5) V—ROA—RZimETETHREICAY FT. UTFO[Buildl71a>
Z7Vv 095D, [FI1ZLTENLRLTSEIW.

ﬂ C:¥Users¥haya¥Desktop¥adrobo_template_uvision6_nucleo_f303k8¥adrobo_template¥adrobo_template.u... — O X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NE A ﬁ| s = ﬁ‘ | ‘ " = JE ff:;‘ # target_torque_Nm v 2 f“
& I:%Iﬁl 2 - | %8| adrobo_template v x\| F R ]
Project % | v X
2% P Build target files 1de "mbed.h"
= &% adrobo_template "adrobo.h"
3 adrobo
. BusOut led(LED1,LED2,LED3,LED4,LEDS,LED):;
= L adrobo_template
] main.cpp Hint main() {
1 mbed_config.h int no = 0;
(3 mbed while (1) {
led = 1 << no;
no = (no > 5) 20 : (no + 1):
wait (0.5):
}
}
Kl | )
Eer.. [@e.. | }r. [0, < >
Build Qutput L3 x |
Build target files ST-Link Deb
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6)dvE1—4% & mbed % USB 7 — 7L TSR L TTF XL\, mbed & LED
SYTHNEITTEIEEHERELTLLEIL,

7) LA FD[Download] 743>V %& 2 1) v LTHRILN.

KA C:\Users\haya\Desktop\adrobo_template\adrobo_template.uvprojx - pVision [Non-Commerci.. = O X

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

== N- 1 @ | | ™ == ® re3
& E e L&‘E adrobo_template v ai.\| & & @
Project L > | 1 main.cop v X
LOAD
= ‘% Project: adrobo_temp| 3 Download (F8) bed.h"

- 4 adrobo_template Download code to flash memory |qrobo . h™

# [ adrobo
N 4 BusOut led(LED1,LED2,LED3,LED4,LED5,LED);
- &3 adrobo_template 5
# ] main.cpp 6 Hint main() {
i | int no = 0;
8 = while (1) {

_] mbed_config.h
# [ mbed-dev

9 led = 1 << no;

10 no = (no >5) 2 0: (no + 1):
11 | wait(0.5) 2

12 }

|
a | 13 |}
@Eer.. [@s.. |{)F. 0,7 —

Build Output L3 x |

*#% Using Compiler 'V6.19', folder: 'C:\Keil vS\ARM\ARMCLANG\Bin'
Build target 'adrobo_template’

".\BUILD\adrobo_template.axf” - 0 Error(s), 0 Warning(s).

Build Time Elapsed: 00:00:03

Download code to flash memory

8) mbed M LED ALIXS K L FT. mmARb 3 &, HIEEKELE
D LED A EFBICRRT 2EFHARONET.

9) KHICL>TIREZADARWZ EEHY FT. ZDIFEAIE, mbed

DNVEY NRYVERLEHNSEZRAAT, VEY NRY VAL TE
ZALEEZADBIEIHYET.
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3. 5

v D A (7= A (1)

B TE

Ko

34 vAVRAZEFARY MIBREBTRHIYFEALIEA
B, ERTIDT, REDAEEBEICLLTICRLTEEIT.

1) £, nbed DY T TR—JIIT7H+EZLT, [Signuplas Yy

7 LTSI,

mbed M7 KL X https://os. mbed. com/

@ Free open source 0T OS and dew X +

& os.mbed.com

< c

Mbed

Rapid loT device development

Mbed gives you a free open source loT operating system
with connectivity, security, storage, device management
and machine learning. Build your next product with free
development tools, thousands of code examples and
support for hundreds of microcontroller development

boards.

Signup for fred?

https://os.mbed.com/account/signup

2) Log in DEmEAHETE/RS, [Create an account]DY Vo & H )

v
New to Mbed? Create sﬂn account
3) [Signuplzo vy

Log In

New to Mbed? Sign]‘up
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4) BEICEELT, [Signuplzo ) vy

5) ALm[Keil Studio Cloud]x4 Y v

BB Free open source IoTOSandder X +

< C @ osmbed.com

Mbed

Rapid loT device development

Mbed gives you a free open source |oT operating system

with connectivity, security, storage, device management

and machine learning. Build your next product with free

development tools, thousands of code examples and

support for hundreds of microcontroller development

boards.

Sign up for free
https://studio.keil.arm.com

6) AARRENESHLIT.

CHELEFRALTY I NI 7DREEITIEETEEY. L,

HARIAD—FICRY NTD—DICTIERTDE, BIEIEL LY
RAEREICR2TY T B8, RAMICIEIZ 754 VORRREAFERAT

BEDICLTLEEILW

Keil Studio Cloud x ar
< C @ studiokeil.arm.com
File Edit Selection View Go

Active project
® No project selected

Build target
D No target selected

Connected device
No hardware selected

zdp & € &

Help

Start your next project
Create a new project from an example, or import
from a Git hosting service or the Mbed website

~+ New project

B Clone

L) Import projects from Mbed Online

Compiler

Getting Started x
Your Keil Studio IDE

Let's get started

4 New project
Create a new project from a list of examples.

Output x <& Mbed Libraries Notifications

26
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7) 7S LDA4VR—b
AT LETMHAAT, AVIRLILLTHELLD.

v — ] X
Keil Studio Cloud x +

< c @ studiokeil.arm.com

File Edit Selection View Go
Active project

(D No project selected

Build target
NUCLEO-F303K8

Connected device
No hardware selected

Zib B (@ &S

Start your next project
Create a new project from an example, or import
from a Git hosting service or the Mbed website

+ New project Output x <> Mbed Libraries adrobo_template
link adrobo_template.NUCLEO F303K8
B Clone (.mnpi}e main.cpp
L] elf2bin adrobo_template.NUCLEQ_F3@3K8

Build succeeded
L) Import projects from Mbed Online

Compiler
@0A0D cdangd:idle

8) RLALAVR—KT 3B
FEDTVITL—MDUTICHY EFTDT, 1 VR—FLTLEIL,
https://o0s. mbed. com/teams/adrobo/code/adrobo template/

v = m] X
Keil Studio Cloud x Bk

< C @ studiokeilarm.com

Clone X

You can clone projects from or a Git hosting service
like GitHub by entering the full HTTPS or SSH URL of the project. To
learn more, see the documentation for or for

URL
https://os.mbed.com/teams/adrobo/code/adrobo_template/|
Project name

adrobo_template

¥ Make this the active project

Cancel Add prejyct
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9) Build target % NUCLEO-F3030K8 IC ¥ %.

Keil Studio Cloud x  +
< C & studiokeilarm.com = w O ‘ H
File Edit Selection View Go Help
Active project

lo project selected

Build target
NUCLEO-F303K8

Q, [Search targets

NUCLEO-FO91RC

NUCLEO-F103RB

NUCLEO-F207ZG

NUCLEO-F301K8

NUCLEO-F302R8

NUCLEO-F303K8
o] NUCLEO-F303RE SRR Narl Output x < Mbed Libraries adrobo_template

NUCLEO-F303ZE 1nk adrobo_template.NUCLEO F303K8

o Platform Name: NUCLEO-F303K8 KOS PETre

% :32&3-:!2‘:2? E‘Ax ;i‘g EZ lebin adr‘nbuﬁiemplate.NUCLEOﬁF}BBKB
a NUCLEO-F410RB Build succeeded

NUCLEO-F411RE
®0A0 clangd: idle

10) AV ILT 5.
AVNAIWDRITBERT I 7AYo O—RKRINET.

Keil Studio Cloud x  +

< C @ studiokeilarm.com e % 0O ‘ H
File Edit Selection View Go

Active project

o main.cpp X
adrobo_template

adrobo_temg > main.cpp
1 #include

Build target -
B #include

NUCLEO-F303K8

BusOut led(LED1,LED2,LED3,LED4,LEDS,LED);
Connected device

No hardware selected

main() {

no = 0;

while(1) {
% ~ |> ﬁ& b led = 1 << no;

C e e no = (no >=5) 2 @ : (no + 1);
> BUILD X wait(e.s);

> & mbed

Qutput X <& Mbed Libraries adrobo_template
& _hgignore )
& mbed llnk_adrobc_)_template.NUCLEO_F}OBKE
drobolib compile main.cpp
[ adrobo elf2bin adrobo template.NUCLEO F303K8
2 compile_commands.json Build succeeded
G+ main.cpp

L] adrobo_template....bin ~ FRTERT X

28



1 1) mbed ICEX5AH

mbed % USB 7 — 7L CPCICHEMT 2 & USBXEY & LTERHINZET.
o vAa—KLE7Z7 )L nbed DF 4 LY KN)ICOAE—TFTBIET
ERRLIZRT 77 ANV EEZRADIENTEET.

Keil Studio Cloud x  +

@ studio.keil.arm.com

c

File Edit Selection View Go Help

Active project '@ main.cpp X =
adrobo_template ¥547 -1l (7]
adrob o 17 Y-

&)

Build target Z . 20 3
p NUCLEO-F303K8 T == R ’
w8 BC ER
BusOut led(LED1,LED2,LED3,LEDA4,LEDS,LED);
Connected device o
I Nohardware selected =) G 2
no = o; v o 0
while(1) {
S @D @ -
adrobo t . E (= D &) DETAILSTXT
v e o0 = B e @ MBEDHTM
> @ adrol
3 BUILD Output X <& Mbed Libraries  adrobo_template
s{é > & mbed link adrobo_template.NUCLEO_F303k8 ~”‘%—‘:N ate
& hgignore compile main.cpp
o & .mbed elfabin adrobo_template.NUCLEO F303K8
=] o adrobolb Build succeeded
>
IRTERE X =

adrobo_template.....bin ~
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3. 6 FAQ

LT, MEINL<HBHM[ETY.

1) KEIL 55 Nucleo (< Download 9 % & 28R{E 1k
Bluetooth % OFF ICT 2 EWNET B EHYET.

2) KEIL CREDNKES TEZIAATELRVWEDA Y E—UDHA
a4 )LD -0s balanced %EIRT 3.

‘ K options fo drobo_template X .

Device | Target | Output } Listing | User G/C++ (ACEH) | Asm | Linker | Debue | Utilities |

Preprocessor Symbols
Define: |DEVICE_PORTIN:1 TOOLCHAIN_ARMC6E __ASSERT_MSG DEVICE_ANALOGIN=1 TARGET_CORTE

Undefine: |

Language / Code Generation

[~ Execute-only Code Wamings: |<unspecfied> v Language C: |gnul1 -
Optimization: |-Os balanced *| [T Tum Wamings into Erors Language C++: [gnus+14 -

[ Link-Time Optimization I” Plain Charis Signed ¥ Short enums/wchar
I~ Split Load and Store Muttiple [~ Read-Only Posttion Independent [~ useRTTI
[V One ELF Section per Function [~ Read-Write Posttion Independent [~ No Auto Includes
hg;ie |;Iusr.fsmr‘mbed45dk;adroho‘admbc/QE\;admbo/SoﬂwafePWM;mbed-dev;mbed-devfcmsis;mbeddev J
5
Corm;: |17-|ﬂoatdm=hard < -Wno+eserved-userdefinedditeral fdata-sections -Wno-amcc-pragma-anon-unions fnc

Compiler [ -std=gnu11 —target=am-am-none-eabi mcpu=cortex-m4 mipu=fpv4-spd16 mfloat-abi=shard ¢ A
C:t?' fno-tti funsigned-char fshort-enums fshort-wchar
a v

i ok | cancel |  Defaults Help

3) KEIL A% Nucleo (C Download T XA\
add device /5 STLink A3#A TT /31 R &k
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4, Yo7 ss A

aAvEa—470733071F, B LYEBREANRVWEZ2HH
YEFTOT, Y FNTOTSL5AALRNS, BEERERL TV
ENEBEBADREERYEYT. TITE, BEXERZYTIT0OT
SLERLANS, HIHCIBOEEAHIELTVEZELLD.

4. 1 LEDORM

F9UE, LEDORTOY Y I TOTSLTY.

finclude "mbed.h”
BusOut Lled(D13);
int main() {

led = 1;
wait(10);

}

TOTSL1-1 DVUR—ROvEa1—4®LED YT

DUR—RAVELI—9DLED AT LAERWVWET. TIX, JRICH
IEIEED LED 2 RUTIHTHFEL &£ .

ffinclude "mbed. h”
BusOut Lled( D2,D4,D5,D7,D8);
int main() {

led = 1;
wait(10);

}

7075 L 1-2 FEEEEO LED AT (k&)
HIFEEERICEN Y T2 DDLEDD 1 DAARIT LI2EBWE T, TlE,

WRICHED LED 2 T THZE L & 5. LED A° 2 EE T ON/OFF AR I 1
2 EIERLANS, LEDEEHRICRITTESLDICLELLD.
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4. 2 BFFEICE

HITATEREDS, RIIEEICE>TERTZ IO/ S LA EUET.
0.5 FFICLED D ON & OFF ##&VY5R LITWE .

ftinclude "mbed.h”

BusOut Lled(D2,D4,D5,D7,D8);

int main() {
while(1){
led = 1;
wait(0.5);
led = 0;
wait(0.5);

7045 A 2-1 LED &R

0.5F3D{EIE LT, LEDDON & OFF ##YiRLET. TDLDHIZ, BF
faEFEHEE@BICTEET.

DPLELWHFEEZTN TV, IRFICLED ZREIE2T70Y
SLELTFICRLET.

ffinclude "mbed. h”

BusOut Lled(D2,D4,D5,D7,D8,D13);

int main() {
int no = 0;
while(1) {
led = 1 << no;
no = (no >=5)?0: (no+1);

wait(0.5);

70735 L 2-2 EFIC LED % %
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4, 3 RAYFDAA

ZAYFDOANICEY LED AEBI T THETL LD,

ftinclude "mbed.h”

BusOut led(D2,D4,D5,D7,D8,D13);
BusIn sw(D3, D6);

int main() {
sw. mode (Pul LUp);
while(1) {
led = sw;

}

IOYS5L3-1 R4 vFITL B LED D FIT - SHIT

24 Y FDAADON/OFFICLY LED A FUTIHTVET. 2D E X,
AAYFERMIERILT, MY EEITTHIENTNBERVET.

F(d mbeddadrobo DEMR ED XA v F I 2 WBEA High(1) T, ##
LTWBEEALow(0)ICRY Y. CThIFEFOREZRE X ICHE
RERLETH, TEROBEEIEHICRZIEEEITEVTTIW,

BE, INEEETHDTYD,

sw. mode (Pul LUp);

EWDTHEHYET. AAM vy FEMILVEIZIX+ERICEI 23RS
(PullUp) E—RAFBELTWEY. ORry NEFOETEMICEAL T
SR LETH, CHIERAM vy FEBLTLWAWEIZ, ANHNERIC

High Il B £ D ICT 27=DICRELRSHERYET.

Ev hOBREICEHLTHEETZE, ZM Y FOANEHAESDME
I T ORERAHY 7.

R Ay FOREIINHTZAVE1—-5DIE (2EH)

SW1
ON OFF
iz ON 00 (=0) 2 #EF 01 (=1)
OFF 10 (=2) 2HEH 11 (=3)

ORIE 10 EHERT
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RIT, SN AT & LEDI AT T 55 ICLEL &S, TDEE, SI
NONICARBE 0 ERBRD, UTFOL D KRHESBEA S ERERVN &
ARMYET. SN2 EFEALAVESIKA>TVWBIEIKEEDIFTK
I,

ftinclude "mbed.h”

BusOut Lled(D2,D4,D5,D7,D8,D13);
BusIn sw(D3);

int main() {
sw. mode (Pul LUp) ;
while(1){
led=sw==071":0;
}
}

TOYTS5L3-2 R4 YFITE B LED DFIT - SHIT

DL, HIFERBIERLEITTERDL I EWEFSIADYET. YT
L7005 L%EIC, LED ERM vy FAEFERALAZTOTSLEWVNS DD
E>THFELLD.

(FReE)

SWI g EDDEN, SR 2T AN SEA LED OXAFHN S &
2BTATILEEOTHEL & .
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4. 4 USBZNMLET)TIVER

AvE—UERRFLTHELLD. ThoIE, USB ZBLAES ) T
BEICELY, XFINT—9%EREITEHIETHTVEY.

ftinclude "mbed.h”
BusOut Lled(D2,D4,D5,D7,D8,D13);

int main() {
while(1) {
printf("Hello Wor ld¥r¥n”);
wait(0.5);
}
}

TOTSL 41 AyvE—IDEE

5RHIC, EROTOTSLTIE, LED ZEVWFEHAD, MHRES
ToTVWET. FHLAVWRTHIHEEREZ LAV & FEFimIC LED AR
I 2REBMBIEETZEEDNHYETOT, AY T34
TREICBREEITILIICLET.

Awt—Id Teraterm R ETRBZZENATEZET. BENEE> TV

TWbE, RO oL YBEEXFENMEAINDE I EREDHY
7.
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ZThT, ThuaISELT, R4 Y FOREARTITEEDICLTHE
L&,

ftinclude "mbed.h”

BusOut Lled(D2,D4,D5,D7,D8,D13);
BusIn sw(D3, D6);

int main() {

int state = -1;

sw. mode (Pul LUp) ;

while(1) {

if (state I= sw) {

if (sw & 0x01) printf(”SW1 OFF ”);
else printf("SW1 ON ”);
if (sw & 0x02) printf(”SW2 OFF¥r¥n”);
else printf(”SW2 ON¥r¥n”);
state = sw;

TOTS L 42 24y FOREDRT

IS, AVY—IHGSAALEXyE—VBI—TNy I IHETH
FL&D. (XRAEADLTEnter 2T ERRTINET.)

ffinclude "mbed. h”
BusOut led(D2,D4,D5,D7,D8,D13);

int main() {
char buf[100];
while(1) {
scanf(”%s”, buf);
printf("Return Message: %s¥r¥n”, buf);

}

}

7OU75L43 ZELEAYE-VDEE W—FRv D)

EITLTHEADLEXENIRTINDEFERIDE LI EAD,

—E mbed (CELNTHS, TRATA—NY IV INTHRRINTVET.
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IS, AVY—IDSAANLEBETLED 2RI ETHELLD.

ftinclude "mbed.h”

BusOut Lled(D2,D4,D5,D7,D8,D13);

int main() {
char buf[100];
while(1) {
scanf("%s”, buf);
printf(”LED ON: %s¥r¥n”, buf);
int n = atoi(buf);

if (n>0) led=1led ™ (1<K (n-1));
}

}

TOT5 544 ZIELIET—HICL S LED DRLT - SHLT

155 FTORFEAEAND E, FNICHIGNT 5 LED A5=4T, HEITL
F9. TDLDIT, USB #N L GEBRIRFEEITICEHTEEY. 2D
BRIBEOAZEIEX, FOFEEORY NOEBREICEFETZIENT
xX9.
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4. 5 FT—HOHIME

E—YDHEIEZITWET. Nl DIRFICE—FZ2HEBLTTI W, &
B, FHTINTOTILND, BEBDLDICE—FREDHN T DER
mAMEELRY XY,

ftinclude "mbed.h”
ftinclude "Motor.h”

BusOut Lled(D2,D4,D5,D7,D8,D13);
Motor motor1(Al1, A2);

int main() {

float delta = 0.1f, i = 0.0f;

while(1) {
i += delta;
if (fabs(i) >= 1.0f) delta x= -1.0f;
printf("%f¥r¥n”, i);
motor1 = i;
wait(0.5);

IO4 S5 A 5-1 E—4 D&M

2B, Motor 7 S ATIE, A (motor = 1 DEF) THEBIRD 25%5 L
MEALABVWEEICR>TWETY. ThEaZTET B0,

setMaxRatio(float max_ratio)
ratio: 71 —7 4 LbDRAE(0.0 55 1.0, FEIEEE 0.5)

EWI AV Y FEHYETH, BELVZEETOEIMEALTILS
(A

0H, 2EHLDE—YZFERT 255,
Motor motor2(D11, D12);
EEZLTTIL.
(Z# & motor2 (FEHICERE L TIHWTHBWEEA)
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4. $VFNTRIS L
4. 6 Y—RE—HOHIH

SERVO ICH—RE—49 %KL CEMF2HEELET. Y—HRE—YD
MHEIREICREARY FITDT, BESEICHEELTTRILL.

ftinclude "mbed.h”
ftinclude "SoftwarePWM. h”

BusOut Lled(D2,D4,D5,D7,D8,D13);
PwmOut servo@(D9), servol(D1), servo2(DO);
SoftwarePWM servo3(D10);

int main() {
servod. period ms(20);
servol.period ms(20);
servo2. period ms(20);
servo3. Enable(0,20000);
while(1) {
for(int i = 400; i <= 2000; i += 100){
servol. pulsewidth us(i);
servol.pulsewidth us(i);
servo2, pulsewidth us(i);
servo3. SetPosition(i);
wait(0.5);

7O7 35 AL 6-1 H—KRE—4 DI
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RICHEAMIBEDARE ZRY V& FE> TANTHEL £ 9.

ftinclude "mbed.h”

BusOut Lled(D2,D4,D5,D7,D8,D13);
BusIn sw(D3, D6);
PwmOut servol1(D9);

int main() {
int val = 1500, val0 = 0;
servol.period ms(20);
sw. mode (Pul LUp);
while(1) {
if (1(sw & 1)) val += 10;
if (1(sw & 2)) val -= 10;
if (val != val0){
servol, pulsewidth us(val);
printf("%dlus]¥r¥n”, val);
val@ = val;
}
wait(0.02);
}
}

TOYUZ L 6-2 Y—RE—S OHBALEDRE
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4. 7 ADZEMICLZEVHEOINE

PTATJANDEZRF/LEL & 5. PODEREEV YR EEZHE KL T,
EDELZREL THFIL.

ftinclude "mbed.h”

BusOut Lled(D2,D4,D5,D7,D8,D13);
AnalogIn ad[] = {AQ};

int main() {
while(1) {
printf("%f¥r¥n”, ad[0].read());
wait(0.2);
}
}

7O75 AL 7-1 A/DEBROERORT

PSD PRt v H & E— Y HIHOEAEDLE T, HZH—EHEEHAHFER>DO
Ry MIRYET. UTICY Y0y 565Rm0FT.

ftinclude "mbed.h”
#include "Motor.h”

BusOut led(D2,D4,D5,D7,D8,D13);
AnalogIn ad[] = {AQ};

Motor motor1(A1, A2);

Motor motor2(D11, D12);

int main() {
while(1) {

float val = ad[0]. read();
printf("%f¥r¥n”, val);
float i = (0.6 - val) * 3.0f;
motorl = i;
motor2 = -i;
wait(0.5);

054 7-2 PSDEEREE VY A RAWT—EERAZFRDORY b

b, BEINE22®H TE—YIXERARATHOEETZELTWET.
ARy NOFRPE—YDOEEDORIICLY, TOTVSLEBETSRZ
ENRBERYET.
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4. 8 GPIO%ZfERLEAHA

GPI0 AL TEXRAEEELTHZF L & 5. GPI0 @ 1 HEBEDiHF (D3)
ICEEAF—H5EHKELT, UTFTOH >S5 TLEL &
5. A4y F(SW) AT & LED AR L AL S, ZARNET.

ftinclude "mbed.h”
ftinclude ”Sound.h”

BusOut Lled(D4,D5,D7,D8,D13);
BusIn sw(D3);
Sound sound(D2);

int sound data[] = {M C4, M D4, M E4, M F4, M G4, M A4, M B4,
M C5};

int main() {
sw, mode (Pul LUp);
while(1){
led = 0;
while(sw);
for(int i =0; i < (sizeof(sound data)/sizeof(int)); i ++){
led = 1 << (i & 3);
sound = sound datali];
wait(0.4);
sound = 0;
wait(0.1);

70735 L4 8-1 GPI0 2 L - BEDES
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RICPSD &EENIH T, BEEICIHECTEE LED A ELT2EEDY VT
n7ovssxrRLET.

ftinclude "mbed.h”
ftinclude ”Sound.h”

BusOut Lled(D4,D5,D7,D8,D13);
AnalogIn ad[] = {A0};
Sound sound(D2);

int main() {
while(1) {
float val = ad[0]. read();
printf("%f¥r¥n”, val);
led = 0x0f >> (int)((0.9f - val) x 4);
sound = 880 * val;
wait(0.2);

7073 L 8-2 BEEEICIE U CRIREAEL
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4. 9 pO—4YxTrva—-4~¥ohyvh

A—4%)ITvd—4% (BEAEEVY) #HAHMYELL LS. GPIO
DND1BFBE2FOHRFICO—H YT ya—YOHEA%=EHRLT, UTDY
YINTATSLEEFTLELLD. E—YEEEIEZEO0—4)T
vA—4®D A, BHEHOHNESH LED DB THERTEEY. £,

— I FIVICEEREFICEHR L2/ L ABAHAINET.

ftinclude "mbed.h”
ffinclude "QEI.h”

BusIn in(D2, D4, D5, D7);
QEI qeil(D2, D4, NC, 48, QEI::X4 ENCODING);
QEI qei2(D5, D7, NC, 48, QEI::X4 ENCODING);

int main() {
in. mode (Pul LUp);
while(1) {
printf("%d, %d¥r¥n”, qeil.getPulses(), qei2.getPulses());
wait(0.5);
}

}

7O754L9-1 O0—4%YTva—-4¥Dhov b

CIT, EWRBEIZ—=v I ERHYET. RTICIEEE
PEWOTEZEDEFETEEBVWEFEAD, TETZHBEITT—=VIHRK
RINTWBEEZD%, LTDLIICERLTTFIL.

channelA .rise(this, &EI::encode);

)
channelA . rise(callback(this, &QEI::encode));
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4. 10 EBEFzv /B OVSA

ftinclude "mbed.h”
ftinclude "Motor.h”

BusOut Lled(D8,D13);

BusIn sw(D3,D6);

BusIn in(D2, D4, D5, D7);
Motor motor1(Al, A2);
Motor motor2(D11, D12);

int main() {

in. mode (Pul LUp);

sw, mode (Pul LUp);

while(1) {
motor1 = Isw[0];
motor2 = Isw[1];
wait(0.001);

}

TATSAL10-1 E=IDEMET B ETF v ITBRTATIA
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4. 11 ZEEFHE

E—YDOPWHIEHEO—9 Y Ty IA—4F452EAEHOETREDOHEE
TWELLD. PIFHAFERALT, E—YDEREEZ—EICFEBET.

#include "mbed.h”
#include "adrobo.h”
#include "Motor.h”
#include ”QEI.h”

BusOut led(LED);

Ticker control;

Motor motor left(MOTOR11, MOTOR12);

Motor motor right(MOTOR21, MOTOR22);

BusIn in(GPIO1, GPIO2, GPIO3, GPIO4, GPIO5);

QEI gei left(GPIOT, GPI0O2, NC, 48, QEI::X4 ENCODING);
QEI gei right(GPI0O3, GPIO4, NC, 48, QEI::X4 ENCODING);

double speed left ref = 0.2, speed right ref = 0.2;
double speed left Lpf = 0.0, speed right_Lpf = 0.0;
const double sampling time = 0.020;

const double move per pulse = 0.0005;

double i_left = 0.0, i_right = 0.0;
const double ki = 10.0, kp = 1.0;

double low pass filter(double val, double pre val, double gamma) {
return gamma * pre val + (1.0 - gamma) * val;

}

void control handler() {
int enc_left = gei left.getPulses();
int enc right = gei right.getPulses();
gei_left.reset();
gei_right.reset();
double speed left = -move per pulse * enc left / sampling time;
double speed right = move per pulse * enc right / sampling time;
speed left lpf = low pass filter(speed left, speed left lpf, 0.4);
speed right lpf = low pass filter(speed right, speed right lpf, 0.4);
double delta speed left = speed left ref - speed left Lpf;
double delta speed right = speed right ref - speed right Llpf;
i left += delta speed left * sampling time;
i_right += delta speed right * sampling time;
motor_left = kp * delta_speed left + ki * i_left;
motor right = kp * delta speed right + ki * i right;

int main() {
in.mode(Pul LUp);
motor left.setMaxRatio(1.0);
motor right.setMaxRatio(1.0);
control.attach(&control handler, sampling time);
led = 1;
while(1){
led = led ~ 1;
wait(0.5);
}
}

7075 4L 11-1 FEEHIE
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5. &x&IC

IVE1—9FHOEREZFZATWEEZEZLEDN, WHANTLAT
L&dD. RAGHRICETHERERIETE S, ERLEADZVDOTHE
BRWTLELOD. |/E, JVE2—YHHOERIIEAEAELLTS
Y, FURTWVY—)LHBHOFICEAEAEFAHEINTVWET. T
TE mbed [FEFEDORKRIET, BHRPY T T7OT S LS HFEL
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