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® ARM GCC compiler 10.3-2021.10
® (CMake 3.22.0

® Visual Studio 2019 16.11.7

® Python 3.9 3.9.9

® Git 2.34.1

Visual Studio 2019 1FBEIZ A v A h— B ([CH+HZ L BT A7 b 7BA% ) & TC++1Z X 5 Linux BA3E)
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[CHHIZ L BT AT by 7B IOBEIRL TA VA =TT LW EBnES, X, FIZ/R L7 Visual
Studio 2019 LISt DY — )L D/ N— 3 2 (2021/11/30 HiAF) %A A h—/L LT, 7 LE )L K9
HERMT DA, UFTONR—Yarwf A=V LZE LT,

ARM GCC compiler 10-2020-q4-major
CMake 3.19.4

Python 3.9 3.9.2

Git 2.34.1

FEIL Getting started withRaspberry Pi Pico DFE#E Y T2, UTOEICEE LTI ¥4
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5.1

5.2

ARM GCC compiler @1 > A »— V(58 T ) T, [Add path to environment variable] {ZF =
VE YN IR

CMake ® 4 A h—/L(Install Options 3% E M) T, [Add CMake Tto the system PATH for all
users| (CF = v 7 & AN D,

Visual Studio 2019 DIC++IZ L D7 A7~y 7RSI & A A b= 7 5355 [Windows10 SDK |
N lr—DF = v 7 LTI 5720, (SDK @ pioasm 3 KO8 elf2uf2 7 —/ /L@ B /L REEZ
W)

Python 3.9 O A > A b — /L WD) T, [Install launcher for all users] & [Add Python 3.9 to
PATH/\ZF = v 7 & ANIvD, A A h—/ V58 THHE TIMAX_PATH length limit) A #E&hIZ5% &3
Do

Git DA > A h—/)b

Adjusting your PATH enviroment O E M C, [Git from the command line and also from
3rd-party software] &R 3 5,

Configuring the line ending conversions O EE [ T, [Checkout as-is,commont as-is] & 3
RS %,

5.3 Configuring the terminal emulator to use with Git Bash ®% E i T, [Use Windows’ default

console window | ZiEiR ¥ 5,

5.4 Configuring experimental options ®O&% & T, [Enable experimental support for pseudo

consoles. [ IZF = v 7 W5,
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[(Raspberry PiPico SDK &4 > 7))L a— FOEE

Git Bash ##E#E)¥ 5%,

cd/ K7 A 7/~ (Raspberry Pi Pico B H/L— K~ 7 1 L2 MU Z{EKT 57 1 L7 hUICEE))
mkdir pico (Raspberry Pi Pico FIFH/LV—F 74 L2 b U 2B

cd pico

git clone -b master https://github.com/raspberrypi/pico-sdk.git

cd pico-sdk

git submodule update --init

cd ..

git clone -b master https://github.com/raspberrypi/pico-examples.git
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(A< R SAUh6DY2 T a—KDEIL K]

Visual Studio 2019 @ Developer Command Prompt for VS 2019 # L7 %,
Raspberry Pi Pico BA%H/LV— b T« L7 MU IZBEIT 5,
setx PICO_SDK_PATH "..¥. ¥pico-sdk"
Visual Studio 2019 ® Developer Command Prompt for VS 2019 Z#F U %,
Visual Studio 2019 ® Developer Command Prompt for VS 2019 # iL#&h7 %,
Raspberry Pi Pico B/ —F T4 L7 N VIZBET 5,
cd pico-examples
mkdir build
cd build
cmake -G "NMake Makefiles" ..
nmake
build 7« L2 K UIZ blink, hellow_world D%~ 7 ¢ L7 U RERLS, ENHDOT 4 L7 b
Y NIZ ELF, bin, uf2 BRXDOET =2 — R3S s,

© 00 3 & Ot B~ W N =

=
= O

(LED SR 70T 5 LDEEAH L ENERER

BOOTSEL 7~ % L7223 5 Raspberry Pi Pico & PC % USB T##ie 7 5,

2 Pico?lmUSBA ML —2E LTk SND, =7 A7 B —F72E T Pico A hL—U|Z
x:~¥pico¥pico-examples¥build¥blink¥blink.uf2 # K7 v 7& Ku v 74 5%,
Pico NHENIZY 7— h LT, blink 717 Z ANRFEITIN5, (Pico® USB A L —Y L LTDH
Pt 1 3fRPR S 4v, Pico ® LED O sl Z B TE 5,)
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(“Hellow World"%&’x 70 5 5 L(USB R COM 7/R— FhR)DE EF A A & BIERERR

1  BOOTSEL R % i L7253 5 Raspberry Pi Pico & PC % USB Tk 9 5.

2 PicoMUSBA ML —P L LTRMIND, =7 A7 0 —F72ETPico A hL—IC
x‘~¥pico¥pico-examples¥build¥hello_world¥usb¥hello_usb.uf2 # K7 v 7& Ko v 745,
Pico 2AAHBIZ Y 7 — K LT, Pico ® USB A k L— & L COERDMER SN D,

Tera Term Z #1325, LV 74 KAE COM AR — FZFEET 5,)
5 RA=a—DIREVTIVAR—KM T TFTOBEREZITI.

AE— K : 115200 ANy 7 Ev b : 1bit
T : 8 bit 7 v —{fil4HE : none
NUT 4 : none

Tera Term T”Hello, world!”7’ 1 ¥EIZZE SN D 2 LR TE D,

(Visual Studio Code s> ®DH > 7L a— KD EJL K]

1 ~A 7wV 7 ®Visual Studio ®<— 75 Visual Studio Code &4 V> a— KL T, £ Ak

—T 5,

2 #IC Visual Studio Code Z 8N 5 &, HARGE LN 7 —Y DA VA =L ZRT A vE—IN

FoRrEND, BRELLLIEWGAEETA VA F—1T 5,
Visual Studio Code ##4 179 5,
Visual Studio 2019 ® Developer Command Prompt for VS 2019 # L&) 7 %,

EEIL7-222 Y —)L T, "code’™+ VU X —> F—% AJJ3 5, (Visual Studio 2019 DERBLA 5] Z fku>

77 Visual Studio Code 23E&E) X 315,)

6  Visual Studio Code DE[HEI D LMD NN—IZHDH Ty 7 DT A a% 7V v LT, HAIOYLERE

BEE = — CHERILEMELZ A VA M—1T 5,

K JMue ££E =ERG =TV BI¥G =FR SO ATE) ESEMEESE - Visual Studio Code = ] X
( TEEE Y U ) o) EEDSE X &, -
Z ZITHEIRIEREA A AT D L. FIClEA
B S .
[ ] YA MRFRSND, YT D IRMED
- {VAM-NiEH @ A LAR—)V RE TS,

C/C++ IntelliSense,

# Microsoft

ebug,gmg and code browsing. , Visual StUdIO Code
| co=onuE

(Ciiake Tools) | s= HELiiRE
A’ Extended CMake support in Visual Studio Code
B:? &Mic @& - Fa-RUTI
EETN F1—RUTIL
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7  Visual Studio Code # FHiLd#h4 %,
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/C++ IntelliSense, debugging, ... ) ,

& Microsoft & = Cmake: Configure E

CMake Tools ' BALEI CMake [

Af. Extended CMake support in Vis...
soft &

B:? HE {1
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X 3 Visual Studio Code DHLIRMERERE L = —

8.1 Cmake: Configure Environment
HEBEBMARZ &=L T, HE4 : PICO_SDK_PATH, f# : .. ¥.¥pico-sdk #BIN9 %,
8.2 Cmake: Generator |Z[NMake Makefiles | % &
8.3 Cmake: Output Log Encoding (Z [utf8) % 5% /&
9 A=a—0DIT77A M7 NV —%H< |23 L T, x\~¥pico¥pico-examples 5 ET 5,
10 vy =7 FOHREITHI NE 57D (Would you like to configure project ‘pico-examples ?°) % fif
BT DA vE—URERFRENDLDOT, NT(Yes)) Z&EIRT 2,
Bz, 325231 F12"GCC for arm-none-eabi" % 8 E 3 5,
11 ARhA N—ZHDHEHET A 2 DN Bulld) RN Y 2 T35, (B RB3BHEGSET,)
REL R—IZHDHRY U TENLN ROBREEETE D,

[enk 7ok EAF =5y b
/ /
P master* < @0A0 (@ CMake: [Release]: Ready 3 [GCC 1021 amm-none-eabi] &3 Buid [@I] £ [

4 Visual Studio Code DR k& 73—

/LR NU T MEIRA Z 2 Release/Debug 72 EDOEI ) B 2 23w HE
LR Z—4y RMEIRAR # > ¢ all/blink/hellow_world 72 & DY) W # 2 73 7] §E
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(OpenOCD MEJL K]

8.1
8.2
8.3
8.4
8.5

MSYS2 OH A r7x6 MSYS2 DA VA b =T & XU rm— LT, A XA =1L T 2,

A VA MU TIREIZ TMSYS2 64Bit # BN T2 11T = v 7 & A b,

WDA~y RCRyr—=2LaT VAT LADT—H N—AZHEHT 5,

pacman -Syu

MSYS2 23 U= 56 1%. FEEI(64Bit N— = )T 5,

WDz~ NTHEHFETET T 5,

pacman —Su

ROA~ Y RTHER Y T MY =T =% A A =175,

pacman -S mingw-w64-x86_64-toolchain git make libtool pkg-config autoconf automake texinfo
mingw-w64-x86_64-libusb

BRU X IRRRINTED, VE—2 F—OHANNTDH, (TXTA A —EIN5,)
2021/11/30 BLED mingw-w64-x86_64-libusb M/3— 5 1% 1.0.24-4 72O T2, ZHTENL R
L7z OpenOCD ¥ = —/L T A b & PicoProbe #8575 &, B AT —vary 77—/ b
DIELET, 5~7T DFINETIH/A— 3 D mingw-w64-x86_64-libusb %A1 > A fh—/L L E£7,
RHERTT A, 4 DFNED 2~ FT "mingw-w64-x86_64-libusb” % &/ 45 Z L T 5 & Fwn
7, ZOGAIEL. 6 ITEAET,

R <> R T mingw-w64-x86_64-libusb Ver 1.0.24-4 27 >4 ' A h—)L T 5,

pacman -R mingw-w64-x86_64-libusb
https://www.msys2.org/ |27 7 & A4, [Package Index| % EK L T, MSYS2 Packages |Zf58)9
%, [Repos| %R L C, mingw64 ® URL 27 U v 735,
Index of /mingw/mingw64/ ?O-~<—"Tllibusb] Z % L T, "mingw-w64-x86 64-libusb-1.0.23-1-
any.pkg.tarxz’% 7 U v 7 L CH¥ 7 u— K25,
WD a2 T, mingww64-x86_64-libusb Ver 1.0.23-1 A > A h—/L T 5,
pacman -U mingw-w64-x86_64-libusb-1.0.23-1-any.pkg.tar.xz
MSYS2 #FH U T, MSYS2 MinGW x64 L& LT, / KT A 7 /~lpico IZBEH%, kDa~r K%
FATT %,
git clone https://github.com/raspberrypi/openocd.git --branch rp2040 --depth=1
cd openocd
Jbootstrap
Jconfigure --enable-picoprobe --disable-werror
make -j4
WD~ KT, AR SN OpenOCD £V = — VN EEITE 5 0RT 5, (A7 v afaEl
RNDT, =T =L ET,)
src/openocd.exe
<HEATHI>
Open On-Chip Debugger 0.11.0-gdf76ec7 (XXxXX-XX-XX-XX'XX)
Licensed under GNU GPL v2
For bug reports, read

http://openocd.org/doc/doxygen/bugs.html
embedded:startup.tcl:26: Error: Can't find openocd.cfg
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https://www.msys2.org/
https://repo.msys2.org/mingw/mingw64/mingw-w64-x86_64-libusb-1.0.23-1-any.pkg.tar.xz
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in procedure 'script'

at file "embedded:startup.tcl", line 26

Info : Listening on port 6666 for tcl connections

Info : Listening on port 4444 for telnet connections

Error: Debug Adapter has to be specified, see "adapter driver" command
embedded:startup.tcl:26: Error:

in procedure 'script'

at file "embedded:startup.tcl", line 26

(PicoProbe MEJL K&EEZEZAHA]

N

4.2
4.3 cd build
4.4 cmake -G "NMake Makefiles" ..

4.5 nmake

Git Bash Z##) L T, /K7 A 7/~Ipico I[ZBHT 5,
git clone https:/github.com/raspberrypi/picoprobe.git
Visual Studio 2019 @ Developer Command Prompt for VS 2019 % L7 %,
I RZ A 7/~Ipico \IZBENR, ROa~ REFEITT 5,
cd picoprobe
mkdir build

BOOTSEL R % 4 L 72723 & Raspberry Pi Pico & PC % USB T#kid 5,

Pico A USB A h L= & LGRS D, =7 AT R —T /2T Pico A b L—VIC
x:~¥pico¥picoprobe¥build¥picoprobe.uf2 # K7 v 7 & Ku v 7425,

Pico 2AHENWIZ Y 7 — kh LT, picoprobe 7' 1 7' 7 ANFEIT XN D,

PC & Raspberry Pi Pico ##fit L T\ % USB 7 —7 L&k <,

PI#% . Z @ Raspberry Pi Pico i£ PC & USB 7 —7 /L CE& < & HEIRIIZ PicoProbe 12720 £,

(PicoProbe & T /3y J XM Pico MiEHE)

512779 & 912 PicoProbe & 7 /Ny 7 x45: D Raspberry Pi Pico #8267 5,

sssssssssEmEnl
ssssssssmssmsms

it
I

[ 5 PicoProbe &7 /3N 758D Raspberry Pi Pico DR
(Getting started withRaspberry Pi Pico.pdf X v 3| )
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(PicoProbe A USB K54 /\—D A VX k—)L]

1 Zadig %A M7 Z7EALT, USBDriver f ¥ A h—/b Y—)L & Xy u— KR35,
(2021/11/30 BAE D/ S— 2 2 13 2.7)

2 PicoProbe fi® Raspberry Pi & PC % USB 77— 7 /L T+ 5,
Aryom— R LT, zadig-2.7.exe ZiLEI1 5,
6 DIEDEENERIND, (Picoprobe (Interface2) 7NEIXIL7IRFEIZ/RHETT,)
HAPDar R U ART libusb-wind2(V1.2.6.0) #3875,
lnstall Driver| AN % 2 95, (4 A M—RBEIND,)
WLTDERETAYE—VBRERIN, K6DLEDFERERD,

Ed Zadig - X Ed Zadig - X
Device Options  Help Device Options  Help
[ Picoprobe (Interface 2) ~ l:lEdlt Picoprobe (Interface 2) ~ | [Jedt
Driver [ (NONE) | :;”wmusbwinsz w260  |% ] fore Informatign Driver |[lbusb0 (v1.2.6.0) |]|:(} [lbusb-winzz 12600 |2 fore Informatign
WinUSB (libush! WinUSB (ibush!
USBID 0004 b libush-in32 UsB ID 0004 b libush-win32
i Install Driver - libusbk U libusbK
WCID £ E WinUSB (Mirosof i WCID £ E WinUSB (Microsoft]
No new version of Zadig was found Driver Installation: SUCCESS

& 6 Zadig USB K7 A /N A X h—)VHEIH
(LED A 79SS LDT/INyTHEI K]

1 Visual Studio 2019 ® Developer Command Prompt for VS 2019 % iL#h7 %,
2  7code” +U #— > F—"C Visual Studio Code % L&) 95, (pico-examples |LBHH 7= IRHE
3 Visual Studio Code D[ DM DN —D—F FIZFIRSNTWDIWHEDOT A 2227 ) v 7 LT
A= a—OIRE]ZRRE, HAUOREE 2—T 3.1~3.2 DREL EMT 5,
3.1 Cmake: Configure Args |Z [-DPICO_DEOPTIMIZED_DEBUG:BOOL=on] % B/
3.2 Cmake: Configure On Open % ON (F= v 7 Z AND) ITRE
4 REA AN=IZHDHENLE Z—5 > FTlblink] #&#IRL, BV K AU 7T M TlDebug) 3R L
C. Visual Studio Code ##4& 1795,
5 | K7 A 7/~Ipico/pico-examples/build 7 1 L' 7 kU ZHIBr# . Visual Studio Code # #1795,
6 [Buildl AR 2 F3 5, (xi~¥pico¥pico-examples¥bluild¥blink (Z blink.elf 4K & 5,)

[erk sy7ot | [enk |[erk =5t ]
/ ~ /

P master O ®0A0 O CMake: [Debugl:Ready ¥ [GCC 1021 arm-none-eabi] &} Build [blink & D winiz & 0

X 7 Visual Studio Code D78 k A /83—
(Debug &— K & blink #—4' v b #&R)
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(gdb IZ& BT /\y JH4acRERR)

W N =

PicoProbe JH® Raspberry Pi & PC % USB 7 — 7 /L T 4 5,
MSYS2 MinGW x64 ZEL#E)7 %,

| K< A 7I~Ipicolopenocd \Z &9 5,

WD =a< 2 KT OpenOCD % iiENIT 5,

src/openocd -f interface/picoprobe.cfg -f target/rp2040.cfg -s tcl

<GTHI>
$ src/openocd -f interface/picoprobe.cfg -f target/rp2040.cfg -s tel
Open On-Chip Debugger 0.11.0-gdf76ec7 (2021-12-03-12:08)
Licensed under GNU GPL v2
For bug reports, read
http://openocd.org/doc/doxygen/bugs.html
Info : only one transport option; autoselect 'swd'
adapter speed: 5000 kHz

Info : Hardware thread awareness created

Info : Hardware thread awareness created

Info : RP2040 Flash Bank Command

Info : Listening on port 6666 for tcl connections

Info : Listening on port 4444 for telnet connections

Info : clock speed 5000 kHz

Info : SWD DPIDR 0x0bc12477

Info : SWD DLPIDR 0x00000001

Info : SWD DPIDR 0x0bc12477

Info : SWD DLPIDR 0x10000001

Info : rp2040.core0: hardware has 4 breakpoints, 2 watchpoints
Info : rp2040.corel: hardware has 4 breakpoints, 2 watchpoints
Info : starting gdb server for rp2040.core0 on 3333

Info : Listening on port 3333 for gdb connections

PC & PicoProbe 23 K455t D551, Info : DAP init failed 23 &~ 3415,
5D MSYS2 MinGW x64 # f#E3 %,

| B Z A 7' |~Ipicolpico-examples/build/blink |Z&E7 %,

WDz~ RTgdb ZEENT 5,

gdb-multiarch blink.elf

< FEATHI >

GNU gdb (GDB) 11.1

Copyright (C) 2021 Free Software Foundation, Inc.

License GPLv3+: GNU GPL version 3 or later <http://gnu.org/licenses/gpl.html>

This is free software: you are free to change and redistribute it.

There is NO WARRANTY, to the extent permitted by law.

Type "show copying" and "show warranty" for details.

This GDB was configured as "x86_64-w64-mingw32".

Type "show configuration" for configuration details.

For bug reporting instructions, please see:

<https://www.gnu.org/software/gdb/bugs/>.

Find the GDB manual and other documentation resources online at:
<http!//www.gnu.org/software/gdb/documentation/>.

For help, type "help".
Type "apropos word" to search for commands related to "word"...

warning: A handler for the OS ABI "Windows" is not built into this configuration
of GDB. Attempting to continue with the default armv6s-m settings.

Reading symbols from blink.elf...
(gdb)
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10

WD < KT openOCD (2863 5,
target remote localhost:3333

< FATH >

gdb ZifL#E) L 72 MSYS2 MinGW x64 DR~

(gdb) target remote localhost:3333

Remote debugging using localhost:3333

warning: A handler for the OS ABI "Windows" is not built into this configuration
of GDB. Attempting to continue with the default armv6s-m settings.

(gdb)
openOCD & #) L 7= MSYS2 MinGW x64 DK/~

Info : accepting 'gdb' connection on tcp/3333

target halted due to debug-request, current mode: Thread

xPSR: 0x01000000 pc: 0x00000178 msp: 0x20041f00

target halted due to debug-request, current mode: Thread

xPSR: 0x61000000 pc: 0x10001670 msp: 0x20041f60

Info : RP2040 BO Flash Probe: 2097152 bytes @10000000, in 512 sectors

Info : New GDB Connection: 1, Target rp2040.core0, state: halted
Warn : Prefer GDB command "target extended-remote 3333" instead of "target remote 3333"

WDz~ KT blink.elf 7 /N> 7 %5 ® Raspberry Pi Pico D7 7 v v =2 ([ZE X iATe,
load

<FATHI >

(gdb) load

Loading section .boot2, size 0x100 Ima 0x10000000

Loading section .text, size 0x3fc8 Ima 0x10000100

Loading section .rodata, size Oxe44 Ima 0x100040c8

Loading section .binary_info, size 0x20 Ima 0x10004f0Oc

Loading section .data, size Oxlac Ima 0x10004f2c

Start address 0x100001e8, load size 20696

Transfer rate: 7 KB/sec, 3449 bytes/write.
(gdb)

K OHEAET blink.elf © main BIOKFICT L —27 KA v MERE LG, AT v TEITT D,
monitor reset init

b main

continue

n

n

quit

‘NWCTAT v T FITEED D L, T3y 75D Raspberry Pi Pico @ LED O k% il TX 5,
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(Visual Studio Code IZ& B ) E—F TNy 5]

1  MSYS2 MinGW x64 % iL#h3 %,
2 | K7 A 7/~Ipicolpico-examples (ZBEI LT, LTz~ REFEITT 5,
2.1 mkdir .vscode
2.2 curl https://raw.githubusercontent.com/raspberrypi/pico-examples/master/ide/vscode/launch-
remote-openocd.json -o .vscode/launch.json
2.3 curl https://raw.githubusercontent.com/raspberrypi/pico-

examples/master/ide/vscode/settings.json -0 .vscode/settings.json
3  MSYS2 MinGW x64 % [ U, .vscode/launch.json % 5|2 A O TEIET 5,

<fEEH]>
{
"version": "0.2.0",
"configurations": [
{

"name": "Pico Debug",
"type":"cortex-debug",
"ewd": "${workspaceRoot}",
/I"executable": "${command:cmake.launchTargetPath}",
"executable": "${workspaceRoot}/build/blink/blink.elf",
"request": "launch",
"servertype": "external",
/I This may need to be arm-none-eabi-gdb depending on your system
"gdbPath" : "gdb-multiarch.exe ® 7 /L. /X A"
/I Connect to an already running OpenOCD instance
"gdbTarget": "localhost:3333",
"svdFile": "${workspaceRoot}/build/${env:PICO_SDK_PATH}/src/rp2040/hardware_regs/rp2040.svd",
"runToMain": true,
/I Work around for stopping at main on restart
"postRestartCommands": [
"break main",
"continue"

ZZETIEH BV ET— K T T ERE T HROHDFIATT,

PicoProbe H ® Raspberry Pi & PC % USB 77— 7 )V CHfc 35,

MSYS2 MinGW x64 % iEZ#Ei4 5,

| K< A 7' |~Ipicolopenocd ([Z B ET 5,

WD <> T O0penOCD % EL#E#T 5,

src/openocd -f interface/picoprobe.cfg -f target/rp2040.cfg -s tel

8  Visual Studio 2019 @ Developer Command Prompt for VS 2019 % &7 %,

9 ”code”+V Z—> F—C Visual Studio Code # iLH) 7 %, (pico-examples IZBIN L7 IKAE
10 F5%—TTF v 7 ZMiad %,

S I BTN

ZH T, Visual Studio & [F] U & 5 2R ERETT Ny ZNATREIZ /8 W £ LTz,
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AElE, BECA VA = NEBLDY) T N7 2T ~DEEEZ, —4EA A N—VHDAZ V7 N &FH
Lotz YAIVTHE9RTFIEEZEE 2T ER Y FHATLE o Y 7 "B EZ T,
oY 7 NMEEBLEE 2 /W ARZ A RFHDF—IL « £« DU IDERLEENDHDOTIERWNE KT
F L7, (R, MADMERR LTS 7O e RIS 5 D724 9 2 L2 5 2 &1k, WREE O MEER
<9,)
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