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TECHNICAL AND RELIABILITY DATA FOR RASPBERRY PI PRODUCTS (INCLUDING DATASHEETS) AS MODIFIED FROM TIME
TOTIME ( “RESOURCES” ) ARE PROVIDED BY RASPBERRY PILTD ( “RPL” ) "ASIS" AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW IN NO EVENT
SHALL RPL BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE
USE OF THE RESOURCES, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

RPL reserves the right to make any enhancements, improvements, corrections or any other modifications to the
RESOURCES or any products described in them at any time and without further notice.

The RESOURCES are intended for skilled users with suitable levels of design knowledge. Users are solely responsible for
their selection and use of the RESOURCES and any application of the products described in them. User agrees to
indemnify and hold RPL harmless against all liabilities, costs, damages or other losses arising out of their use of the
RESOURCES.

RPL grants users permission to use the RESOURCES solely in conjunction with the Raspberry Pi products. All other use of
the RESOURCES is prohibited. No licence is granted to any other RPL or other third party intellectual property right.

HIGH RISK ACTIVITIES. Raspberry Pi products are not designed, manufactured or intended for use in hazardous
environments requiring fail safe performance, such as in the operation of nuclear facilities, aircraft navigation or
communication systems, air traffic control, weapons systems or safety-critical applications (including life support
systems and other medical devices), in which the failure of the products could lead directly to death, personal injury or
severe physical or environmental damage ( “High Risk Activities” ). RPL specifically disclaims any express or implied
warranty of fitness for High Risk Activities and accepts no liability for use or inclusions of Raspberry Pi products in High
Risk Activities.

Raspberry Pi products are provided subject to RPL’ s Standard Terms. RPL s provision of the RESOURCES does not
expand or otherwise modify RPL’ s Standard Terms including but not limited to the disclaimers and warranties
expressed in them.
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Raspberry Pi 4B & 7213 Raspberry Pi 400 T Raspberry Pi Pico DBEREIEEE T OBAIG. Ty TP v P20 U T S HET
B CONFIAARICEE TN TVE T VAN —ILFIBDIZFCACEEBE TN TEET,

i IR

DY RTY IR T ERTTDHICIE. SDA—REICH25GBDES T 4 X VBEHRIFTIULHRD £ A
THRREEREN DS CEZERLTH S RVUTPRERTL TSV, df -h OV RT. T4 AVDEEFA
EEERTHENTEELET,

A—ZFIITUTOOARYRZETITAE. COEY Ty TRV TR ZEEB T A TEET,

$ wget https://raw.githubusercontent.com/raspberrypi/pico-setup/master/pico_setup.sh @

Luget D1 V2 b =)L ENTUVRWVESIE. SHIC sudo apt install wget A< REERTTZMNELHD £7,

RIS LTOOAVY REZRFTL T R P EEERIEIRREEIC L £ 9,

$ chmod +x pico_setup.sh

IS UFOOARY REETL TRV U I AR L £7,

$ ./pico_setup.sh

CORTI)TFHCED. UTOMBAETEINET T,
* pico VST LI NUDMERISNE T,
¢ WELKREBEFRERDS VI INET,
® pico-sdk. pico-examples. pico-extras. pico-playground & W\\D URI FUAA T Y O—RENET,

® ~/.bashrc 7 7 - JLPAIZ. PICO_SDK_PATH. PICO_EXAMPLES_PATH. PICO_EXTRAS_PATH. PICO_PLAYGROUND PATH /\iE 2 S 41
ER

* HYTFILDblink Y T A E hello_world P14 LAHN pico-examples/build/blink 7 =+ JLX —H & pico-
examples/build/hello_world 7 # )L X —RICIER S E T,

® picotool ((NiF B ABR) DA T v O— R EJLRANIITI NG Jusr/local/bin 7 F LA —ICOAE =S F 7,
®  picoprobe (5 A ZEH) DAV YO—REEILRAEITEINE T,

* OpenOCD MDA T Y O—REDVNAIIHRTEINET (/0 T H)s

¢ ROATYAO—REAYZM—IILPETINET: Visual Studio Code

* Visual Studio Code DMEIRRIEEEN 1 > X h—ILENET (BE= T22R).

* Raspberry Pi Pico T#EATE % & 51 Raspberry Pi @ UART N&RE SN E T,

L ———
BB PicoDIAwvItzy T v/ 5


https://code.visualstudio.com/Download
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pico 7 LU ~UUIEL pico_setup.sh RU ) b FHITLIc 7 A ILA —RICER SN E T,

ORIV T EERTLIES. LFOIOX Y R T Raspberry Pi £ BB 20BN H D £7,

$ sudo reboot

CHUZE D UART ODRFEARABHBMICIRD £, Raspberry Pi #BEE LS. POJTI>J ) AZa—T
Visual Studio Code #Bi . Section 72 ICEEEH N TV R FIEBEETLE T,

.|
EZ 1 PicoDuA v Ity RTY S 6
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CDONZaTILIEHE SN TV S54B8IE. Raspberry PiPico # @92 Z C #aiiEE L TWLWE o RP2040 R— 2D
R—RZMEAETIHEIE. @ADPVRPVWCODNERZHEED DD £d, £/ RaspberryPi4 ETHEE T2
Raspberry PiOS (5 WMd. BIOF 5w b7 — L ETHEET % Debian X—XDEED Linux 7+ A M Ea—
IV EFERTZCERIECE L TVWET, COVZ a7)LICIE. Linux D1 D (C Microsoft Windows (Section 9.2
wZH8) F713 Apple macOS (Section 9.1 # Z28) #EHE T 255 OFHBLEEH SN TV ET,

Raspberry Pi Pico (&, Raspberry Pi BICEREH SN RP2040 V1 70D FO—Z—ZR—AE L THESINTVLE
o R— R ETORREMEEIE. C/C+ SDK ¥ 2 MicroPython R— OB A TREICHR—FINTWVWET, AET
ld. SDKDERATEE . SDKY —ILF = — > DI E. > X =LA, BIFFAEICDOVWTEHRAL £9,

@ .

AT MicroPython AR— - @FFMIC DWW TIE.  TRaspberry Pi Pico Python SDK1 & TGet started with MicroPython on
Raspberry Pi Picoy (Hhg#t: Raspberry Pi Press. Z%&: Gareth Halfacree. Ben Everard) #28 L T{ /S L,

@ .

C/C++ SDK DFEARIC DWW TIdE. APILARJLD R 2 X > & TRaspberry PiPico C/C++ SDK) #BRRLTLI2E 0,

21L.SDK &> FILDANF

pico-examples ') 7R kU (Pico Examples) (Z1&. pico-sdk 7R kU (SDK) Z(EA L THRESNc—EDOY Y FILT7 U
T a3 hBEINTVET. CNoDURY M ZERT 2IBEIE. |IICpicoT + Lo MU ZIERLL. pico |l
BETHINTDA TP b Z DT LI FUICREL TSRSV, UTOONY RZEITTDH L. picoT L
2 =1 HY /home/pi/pico |ICFERR SN E T,

$cd~/
$ mkdir pico
$ cd pico

RIS LLFOOY Y RZEFRITL T 22D Git URT b1 (pico-sdk & pico-examples #ER L £ 9,

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

$ cd pico-sdk
$ git submodule update --init
$ad ..

$ git clone https://github.com/raspberrypi/pico-examples.git --branch master

21.SDK & > FILDNF /



https://datasheets.raspberrypi.com/pico/raspberry-pi-pico-python-sdk.pdf
https://hsmag.cc/picobook
https://hsmag.cc/picobook
https://datasheets.raspberrypi.com/pico/raspberry-pi-pico-c-sdk.pdf
https://github.com/raspberrypi/pico-examples
https://github.com/raspberrypi/pico-sdk
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52D git submodule update --init I > RZST LA o /2HE tinyush TV 2 —ILAYURI FURICERES NG
Woohe USBHEEEN'SDKINTOAV/NNAIILEND ZClEd D £t A TDIctd. USBTUTILEIZL® T 5 USB
HEEPH > LD — RIFHEEL £E Ao

i I

CDIEMITH. Pico Extras VAR b1 & Pico Playground URY b UNH D £,

22.V—=ILFT—>D1 A =)L

pico-examples U RIS N URDT T r—> 3 EE)LRTBICIFE. WCDOHDY—I)LEA VA =)L 2NENHD =
To AT O RZEIIRTBICIE VI DT T7EEIILRTBZI20OD CMake EtWHIVAX T Ty b T4 —LY—)L
¢« GNU Embedded Toolchain for Arm & WS Y —LAREBIZAD £d, WINOY—)LH. AV RT4 > Tapt O
TURERTGLTCA VAN =INTBIENTEETRT, apt AV REFITLTH, ITICA VA M=ILTNTVLEY—
JUCITEEL FE Ao

$ sudo apt update
$ sudo apt install cmake gcc-arm-none-eabi Libnewlib-arm-none-eabi build-essential @

L pioasm & elf2uf2 & 3> /81 LF BI1d. gee & g+ B ETT,

0.

Ubuntu & 7z13 Debian A L TL\ 25 & (3. libstde++-arm-none-eabi-newlib H -7 > 2 & — )L L7 F 41137 5720 a]
BEMEN DD £,

2.3.SDK D &EHT

HLOUN—=3 >0 SDKAY ) —RESNTBE. SDKODE—%ZFH I 2MENHD £9d, CNAETOICIE. SDKD
AP—PMRE SN TLD pico-sdk T L7 FUICEEIL T, LTFOIOXY REETLED,

$ cd pico-sdk
$ git pull
$ git submodule update

22V —=I)ILFx—>DA > A=)l 8



https://github.com/raspberrypi/pico-extras
https://github.com/raspberrypi/pico-playground
https://cmake.org/
https://developer.arm.com/tools-and-software/open-source-software/developer-tools/gnu-toolchain/gnu-rm/downloads
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pico-sdk VRS FUTHRARZ LT v FEFRET A LW U —XOBMZZ TS N TS FET, N
F75121F. https://github.com/raspberrypi/pico-sdk IC7 27t Z L. TWatch) — lCustomJ) — [Releases) DIEIC
BERLF T, ZAUSED. FILWLSDKA U —REINBTIC. X— )L TBHIMEEINDLSICHDFT,
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https://github.com/raspberrypi/pico-sdk
https://github.com/raspberrypi/pico-sdk
https://github.com/raspberrypi/pico-sdk
https://github.com/raspberrypi/pico-sdk
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FE3ICEBCLED ZRBE

FLWIOISIVIRIETN—RIZTHEOY 7 FU T TABEET 225G, BEIE. LED OSMT. BT, BRIT%T
STOUSLERYNCMERLE T, LED ODREAE TOJ S LTHIET 25272 BR T2 20BOTOT 73
JOERICZIED £9, Z I TIE RP2040 D> 25 IZHEHT ST ULV 5 Raspberry PiPico R— R D LED & Ul S & T

ES I
Pico Examples: https://github.com/raspberrypi/pico-examples/blob/master/blink/blink.c Lines 9-23
9 int main() {

10 #ifndef PICO_DEFAULT_LED_PIN

11 #warning blink example requires a board with a regular LED
12 #else

13 const uint LED_PIN = PICO_DEFAULT_LED_PIN;

14 gpio_init(LED_PIN);

15 gpio_set_dir(LED_PIN, GPIO_OUT);

16 while (true) {

17 gpio_put(LED_PIN, 1);
18 sleep_ms(250);

19 gpio_put(LED_PIN, 0);
20 sleep_ms(250);

21 }

22 #endif

23 }

3L B A—T « >0

SIFEVERL L 7o pico 7« L b UDMS pico-examples RS U ICHEENL (cd DX > R). build 7« L7 ~UEERL
£,

$ cd pico-examples
$ mkdir build
$ cd build

RIS LT DO~ > REEITL TPICOSK PATH ZERE L £ 96 — C Tl pico-sdk J7RY 1 & pico-examples |J 7R
BT LI FURICEETNTVS EVSFHRICHR > TWVWETD,

$ export PICO_SDK_PATH=../../pico-sdk

.

AZTIE. /. /pico-sdk) & WDHEXT/ SR ZfEHE LTy PICO_SDK PATHICXF L TSDKEF T w o 7T LET, /o
L. FTv o7 RDBTICEL > TE. T OMEXS/S2 % [/home/pi/pico/pico-sdk ] 7k & DA/ ST E FHZ 72
ITNUER S RWVEENH D £,

emake .. IV RAERITL T, cmakebuilld 7+ Lo FUEZEEL £,

3L Emoa—7 1 >4 10


https://github.com/raspberrypi/pico-examples/blob/master/blink/blink.c#L9-L23
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$ cmake ..
Using PICO_SDK_PATH from environment ('../../pico-sdk')
PICO_SDK_PATH is /home/pi/pico/pico-sdk

-- Build files have been written to: /home/pi/pico/pico-examples/build

0 7

V8T = DB HEEN BN R > TWT, TNV IIEBRMNBFRESN TV SIREET emake 1Y > REFEITT 5
Y. T 7 AN TRelease EJL RAMER SN E T, T/Nw I HDE L REIER T 255 4. cmake
-DCMAKE_BUILD_TYPE=Debug .. I > RAEETL£d, TNICDWTIE Section6.] TeEL <AL £96

CMake IZ&L D\ pico-examples 'V U —FADE L REHAMER I NE LTce CDWEF Tmake CASJT B CITLD A
TOY Y TIINTTITr—23 >R BN TEET, 7cfele TITEIRTZDIEblink 7 U r—2 3>
I TH B0, blink T+ LU R UICBEIL TH S make E ANSTL £ T,

A F T VEIEEL Tnake IW Y RAERITT 5. 4 DD make ¥ 3 IHBERFICERTS N I, WEREN £
MO ET, Raspberry Pi4ICIE4 DDOATHN D BT, -j4F T AV HEIBET S ZHEOLET,

$ cd blink

$ make -j4

Scanning dependencies of target ELF2UF2Build
Scanning dependencies of target boot_stage2 original
[ 0%] Creating directories for 'ELF2UF2Build’

[100%] Linking CXX executable blink.elf
[100%] Built target blink

i RO E—Ty T AILDMER SN E T,

* blink.elf: COT 7AILIE TNV H—IZL > TERINET,

® blink.uf2: CDT 71 IJLIE RP204A0USBYARXA ML —IFNAREICRS YT T B ENTEET,
CNBEDNAF T F7AILUSK D RP2040 D GPIO25 (CH4T 11T L)% Raspberry Pi Pico AR— R @ LED A s L &
ER

H > 7L 0— R OFBERONFRE

AETIE. VI T T7%EJLR LT Raspberry Pi Pico ICFEAAD H7AICDWTERL £
To blink 7 U —> 3 N 1) FOT T LICEIRENS £TICS £ FRNIEH T
INEIH FFLWAEAIC DN TIE TRaspberry PiPico C/C++ SDKJ ICERHE TN TWLWE T,
CCTHR FEFLVEEAICOVWTIERT 20 ZIEB VIO, COXRIEEZHAHED TS

72EL,

3L EEOD—TF 1 > 11


https://datasheets.raspberrypi.com/pico/raspberry-pi-pico-c-sdk.pdf
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32.blink 7 U7 —2 3 > DOFialH & FEIT

RP2040 X=X DR — RIZHIOTY 7 b U 2 7V ZgnATHE. USBYAX ML= NARELTRT Y R 500
BOBERFEATCT, COMAIED. J7MILER—REICRZ I LTI Sy ax AT II VT TEENT
FET, BOOTSELRAX > (M1 A#B) LA 5. Micro USB 7 — JILAER L C. Raspberry Pi Pico # Raspberry Pi
ICEHIL £9. CHICKD. BIINICUSBY R ML —UE—RICTIDBDD £,

32L. 7 XU b P ETOFE

Raspberry Pi Desktop h'#@) L TL\ 254, Raspberry Pi Pico NEEIMICUSB YA A ML —JFNA 2 L TR
TNFET, YTV FEINES. blinkuf2 77 AILEZ XY RANL—UFTNA IRV I TR ROy TLET,

RP2040 WBHEEEI L. X RARX ML —UFNA DRI Y ARSI, 75wy athicd—ROETHFEBINET (
M 1 %= &8).

1. Raspberry Pi
Pico R—F® LED
DRl ET. N
ADOERENE. R—
FEDLED &
BOOTSEL R4 > %
TnenRL Ty
F£9,

322 RV RZA>DER

. .

picotool Z B L T UF2 /N« 1) FO4 5 L% Raspberry PiPico (CFEAAD C E N TE X (152 B 258,

sshRCZMALTAOJ MY LTVEAEE. XAAML—IUTNA RZFETYI Y FLAITFNUI ALV NS D
9,

$ dmesg | tail

[ 371.973555] sd 0:0:0:0: [sda] Attached SCSI removable disk
$ sudo mkdir -p /mnt/pico

$ sudo mount /dev/sdal /mnt/pico

/mt/pico 7 AINA —IZ T 7 AIIBFRREINNUE. USBYRARA ML —=FNAIAELLYT Y RTNTVETY,

_________________________________________________________________________________________________________________________________________________________|
3.2.blink 7 27U —> 3 > DFidad 4 & F=IT 12
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$ Ls /mnt/pico/
INDEX.HTM INFO_UF2.TXT

blink.uf2 7 7 J)L%& RP2040 (C O — L & J,

$ sudo cp blink.uf2 /mnt/pico
$ sudo sync

RP2040 [F. USBYRRA ML= FNA R LTETTICT SN TVETA. D7z IO IX > R T /mt/pico
DT> b=ZEBRLET,

$ sudo umount /mnt/pico

0

R—ROBRZEELTH. D—RDHBREINEZCEHDEEA. R—FOERZANS C. BREZEC THIIC
TAAAL D= RS —EFRTINET HLLWI—RER-—RIITYyTO-RIEHHF (R—RFEOI—F%
FEFI255). BOOTSELRA YV ZBLANSERTANT. R—REZXXAANL—VE—RIZUIDEZ XY,

323. 2ZBW cOMDAR— R

Raspberry Pi Pico Wb DR— R TlE. BOOTSEL RAEZ Y (M1 #Z8) i WEELH D £79, #DIFEIE. €DHR—R
DIRMITHIEET B2 HETCI— REFRAADL ENTEFT,

¢ IBEACDR—RIZCSWD A >R =T 24 X (B8 522R) MIBLTVS D, REVZERT B IR—RD
Uy bR D= ROFTHAAAETO CEDTEET,

¢ WODDFET. 75v>aCSEYE FIATYTEHHENHD £ (TNid. BOOTSELRE V7%
Raspberry Pi Pico THEESH2BE R T ) /o U IO v o N—EVZFHESE S, BREDFET
@70

¢ Uty hREVIEHZHD BOOTSELRZ VIHBVWEWVWSR—REBHBDET, COLIR—FDHFE. I-Rz275
VY allHAAA T Y FRZO2ERLZBRIML. J—rO0—H4—ZEHIT L CH TS EI,

WINDBETH>TH. ERETLIR—RFORFaXYrZZRL. €DOR—RIZT7— LV T T ZHRHAADCDHDE
WRFEEFITT2RENDHD £,

324 BFBEH N\ AT =TSy a ATV

Raspberry Pi Pico T BOOTSEL E— RIZBITL. USBHS O— RZgis AT ICid. BOOTSEL R A > Z LN 5. 7
SHDFECR—RE)ZY b T 2HMEDNHD &0 CNEITIICIE USBARI X —ZEDINLTH 5D S5 —E#
I 2P RUNEZZE RS2 DIMNBRE > ZBIML £ T,

oo WD R—F (EE522R) 2EALTR—FzUty by I-RZHAAATTOCY T —OEFERET
BILDHTEERY e COREIF. =PV Sy aLIBETHRET DO, FHTR—FEUEZY LD W
TNHDORIVERLIEDT2HBEHD EEA. TOATTLZEILRTEODEBDIANTEN, EE4TH T
JL®D THelloWorld) A7 S L%EETLIcS XDRTY T LTSWDDREETOCCxBEIDOLE T,
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Raspberry Pi D&, pico-setup 27 1) P hEETL (BZ 12 28). FE5DL DI P & Pico & 3ARKD T 1 v T4
THIE. SWDDREZITOZENTEE T, USBE SWD E OB T N\w I 7O—J&2ERATZ2ICHTEET, [iF
ATIE 22D Picoz@EAL T, 1 DE®D Pico DUSBR—FEFAL T2 2EDPico® SWDR—KMIT7IERT23
FAICDWTEEL TWE T,

.|
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F£E 4. C=3E7T IHelloWorld] W5
TX¥RANTERRT D

BIOETIE. LED ZflS €82 SO0 S LEER L £ LTce COETIE. > U T7ILAR—rEERL T MHello World]
EWSTERANERRSEZ O S LEERLE T,

Pico Examples: https://github.com/raspberrypi/pico-examples/blob/master/hello_world/serial/hello_serial.c Lines 10- 17

10 int main() {
11 stdio_init_all();
12 while (true) {

13 printf("Hello, world!\n");
14 sleep_ms(1000);

15 }

16 return 0;

17 }

4.1. Raspberry PiPico TD> 1 ZILANS &> 7 )L

TILATT (stdin) &> 1) 7 ILHTT (stdout) Ide < 7L UART ICEIF THT5 &6 USBCDC (USB =1 T77)L) IZmEiF
TS CHTEET, L. T7 4 FREDBE. stdio & printf DX RIE. 77 7L ;D Raspberry Pi Pico
UARTO 272D F 9

T 7 4L D UARTO | 3R> | GPIO >
GND 3 N/A
UARTO_TX 1 GPO
UARTO_RX 2 GP1
0:==

7 7 # )L k@ Raspberry Pi Pico UART TX &> (Raspberry Pi Pico h 5t 73) 1§ > GPO T 7 7 #JL b D UART RX &2
> (Raspberry PiPicO ICAIN IEE Y GP1 TT o T 74 D UART Eid. R— R T 77L& ERAL TR—

CICEE L £, Raspberry Pi Pico DIERGIE. https://g\'thub.com/raspberryp\'/picofsdk/btob/master/src/boards/
include/boards/picoh TERRT 2 N TETET, BIOR—RAFEESINTVAWLES. SDK Tld Raspberry Pi
Pico C WOR—RENT T 4L b THEAINET,

SDK Tl CMake ZEELTEIL R R T LADFIHEINE T (FEZ8 7 2MR), F7o. picostdlib 1 > Z—T T4 RT
1S URBRLTHUERY —RT7 71 ILHEHNEN. BEOBENEHINE T,

Pico Examples: https://github.com/raspberrypi/pico-examples/blob/master/hello_world/serial/CMakeLists.txt

1 add_executable(hello_serial

2 hello_serial.c

3 )

4

5 # pull in common dependencies

6 target_Link_Llibraries(hello_serial pico_stdlib)
7

8 # create map/bin/hex/uf2 file etc.
9 pico_add_extra_outputs(hello_serial)

I —
4.1. Raspberry PiPico TDO> U ZILANFIE > U 7 ILHER 15
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Raspberry PiPicoztzw 7w L&D
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10
11 # add url via pico_set_program_url
12 example_auto_set_url(hello_serial)

stdout DHEJIFEIE. CMake AR Y R TEBET S A TETE T, W% e LT UART F/cld USB CDC (5 WMEZ D
MmA) ZIEET SN TETEHT,

pico_enable_stdio_usb(hello_world 1) @
pico_enable_stdio_uart(hello_world 0) @

1. USBCDC (USB U 77 )L) 2T D printf DL 7= AWML £ 9%
2. UART BT printf DR EEMICL £ 9,

CNUCED. CERBDY —RA—REZFETZ < stdio DEIIHEE UARTH S USBICEE T3 N TEE

ER
Pico Examples: https://github.com/raspberrypi/pico-examples/blob/master/hello_world/usb/CMakeLists.txt
1 if (TARGET tinyusb_device)
2 add_executable(hello_usb
3 hello_usb.c
4 )
5
6 # pull in common dependencies
7 target_Link_Llibraries(hello_ush pico_stdlib)
8

9 # enable usb output, disable uart output
10 pico_enable_stdio_usbh(hello_usb 1)
11 pico_enable_stdio_uart(hello_ush 0)

13 # create map/bin/hex/uf2 file etc.
14 pico_add_extra_outputs(hello_ush)

15
16 # add url via pico_set_program_url
17 examp le_auto_set_urL(hello_ush)

18 elseif(PICO_ON_DEVICE)
19 message (WARNING "not building hello_usb because TinyUSB submodule is not initialized in the SDK")
20 endif()

472. THelloWorld) 704 =2 LDIERK

[Blink) 7002 LDFBELEIL LSIC. pico-examples/build VY ') — D hello_world 7+ L7 b U IZFE) L T make
NYREETLET,

$ cd hello_world

$ make -j4

Scanning dependencies of target ELF2UF2Build
[ 0%] Creating directories for "ELF2UF2Build’

[ 33%] Linking CXX executable hello_usb.elf
[ 33%] Built target hello_usb

[100%] Linking CXX executable hello_serial.elf
[100%] Built target hello_serial

L ———
42. THelloWorld) 7?04 2 LDOTERY 16


https://github.com/raspberrypi/pico-examples/blob/master/hello_world/usb/CMakeLists.txt
https://github.com/raspberrypi/pico-examples/blob/master/hello_world/usb/CMakeLists.txt
https://github.com/raspberrypi/pico-examples/blob/master/hello_world/usb/CMakeLists.txt
https://github.com/raspberrypi/pico-examples/blob/master/hello_world/usb/CMakeLists.txt
https://github.com/raspberrypi/pico-examples/blob/master/hello_world/usb/CMakeLists.txt
https://github.com/raspberrypi/pico-examples/blob/master/hello_world/usb/CMakeLists.txt
https://github.com/raspberrypi/pico-examples/blob/master/hello_world/usb/CMakeLists.txt
https://github.com/raspberrypi/pico-examples/blob/master/hello_world/usb/CMakeLists.txt
https://github.com/raspberrypi/pico-examples/blob/master/hello_world/usb/CMakeLists.txt
https://github.com/raspberrypi/pico-examples/blob/master/hello_world/usb/CMakeLists.txt
https://github.com/raspberrypi/pico-examples/blob/master/hello_world/usb/CMakeLists.txt
https://github.com/raspberrypi/pico-examples/blob/master/hello_world/usb/CMakeLists.txt
https://github.com/raspberrypi/pico-examples/blob/master/hello_world/usb/CMakeLists.txt
https://github.com/raspberrypi/pico-examples/blob/master/hello_world/usb/CMakeLists.txt
https://github.com/raspberrypi/pico-examples/blob/master/hello_world/usb/CMakeLists.txt

Raspberry PiPicoxtzw b 7w L &S

CHUCE DL hello_world/serial/ 7« L7 k1) & hello_world/usb/ 7« Lo N UNIC 2 DDH > FIL AT T LHYWER
SNEI.

¥lel UFOR—7w h 771 IILHDMERSNE T,
* serial/hello_serial.elf: CD T 71 JLIF. TNV AH—ICK o> TERINET,

serial/hello_serial.uf2: C D7 77 JLI&E. RP2040USB W R A kL —2 5 /N1 Z (UART > U ZJLNA 5 1)) EICR
SWITBEENTEFET,

® usb/hello_usb.elf: CDO T 71 J)Lid. TNV H—ICE>TERASNE T,

usb/hello_usb.uf2: D7 77 JLIdE. RP2040USB YR RA R L —UF /N Z(USB U 7L 1)) BEICRZvId
B5ENTEFT,

hello_serial MIFE(E. 2> GPO & > GP1 _ED UARTO IC stdio AYNE1E 41, hello_usb DFE . USBCDC > 7))L
IC stdio NMEETNE T,

© zxs

pico-sdk F T w2 7 FAD tinyusb B T EY 2 — )LAWEBL SN T VAR WEA. SDKICIE USBIEEEN & N T WL
BWes. T FILD USBCDC > U ZILISHEE L £ Ao

43. THelloWorld) 7O 2 LD 7 2w a e ET

BOOTSEL 7R 2 > A L 4HY 5. Micro USB 7 — 7 L&A L T, Raspberry PiPico & Raspberry Pi (CH#t L £ Z4LIC
LD BHEBUCUSBYZARA L —JFE—RICTIDBDOD 9, HFHI N5 BOTSEL N2 > Z kL £9, Raspberry
Pi Desktop 7'%5@) L T\ 335, Raspberry PiPico EEIBIC USB VA ML —IF N AL LTYT Y hEnE

o CDIRAET. hello_serial.uf2 7 7 7 JLF /clE hello_usb.uf2 7 7 1 )L%E. YRA ML —U T NAREICR T VI
B5UNTEET,
RP2040 BB L. YRR L=V TNRARDORTY SHBEREN. 72> aNcd— RORTHRIBEINE
ER

MHelloWorld) 700 5 AEEITINTVETA. TORETIE. £72 THelloWorldy & WS FF X MIFRINF
Pho THFALEFRIRT BICIE. KA D> 2 —42% Raspberry Pi Pico @7 stdio 1 >4 — 7 = AIZEL T 3
MENHD FET,

44.USB T THelloWorld] %X bEERRT S

hello_usb.uf2 /N U T 7 J)LE USBICR S w7 RRrOvFd25 e, THelloWorld) 7F X bAYUSB =1 FILIC
EEINET,

43. THelloWorld) 70072 LD7 2wy a X247 17
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2.USB#EMT
Raspberry Pi %
Raspberry Pi Pico
IC86TY B

USB % {2F8 L T Raspberry Pi Pico & Raspberry Pi ICE#Z#E# L (M2 2Z8). XRICUTO XY RZ%ETL Tninicon
A A —=ILLET,

$ sudo apt install minicom
PUIFOOAT Y REFRITLT SUTIILAR—bEREET,
$ minicom -b 115200 -0 -D /dev/ttyACMO

CHUCEDC THello, world!) 7F X AT VY —JLICERREINE T,

| SNEEVA

minicom Z# 7 9 51213, CTRL+ AF—ZIRL THh L X F—Z|L £d,

0

SWDEERLTT N v I ZT558I3 (55 6 228). UARTR—XO> ) TIILEGZER T 20BN DD £7,
CHUE TN T HRIZRP2040 A T7HMRIET 5 & USB REw OHW—BFRIE L. €DERE L CUSB T /31 A WkT
SNTLEDEHTT,

45 UART T THelloWorld) T+ X bZ&RRT S

hello_serial.uf2 N7+ U7 74 )L&Z USBICR DI 7Y RROY I35 THeloWorld) 72X ~AN > GPO &
> GP1 D UARTOICIEECNE T COTFRMEFRRT BHICIE. &I Raspberry Pi DR T UART & U 77)Li8
EEBEMCTZRELRHD T, TNETTDICIE raspi-config IV RAFRTLE T,

4.5.UART T THelloWorld] 7+ X +EFRRT S 18
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$ sudo raspi-config

RIZ.  Tlnterfacing Options) — [Serial) IZHEENL. ['Would you like a login shell to be accessible over serial?) H'3&
RENTEEIE TNoy Z#FEIRL.  TWould you like the serial port hardware to be enabled? ) AFRR SN /I5E
(& es) ZBIRLE T, CHICED. M3DLSBBEEDSRAINET,

[ 3. Raspberry Pi

Traspi-config  File Edit Tabs Help
ARV RERTL

pi@raspberrypi: ~

CTUART > U7 L

The serial login shell is disabled
The serial interface is enabled

COBEMET TOK) =#RL T Raspberry Pi z BfCEI 9 2 &0 S U TIILR— SHABEMCHRD EF,

RICC LUF DY w B> IZHEL. Raspberry Pi & Raspberry Pi Pico #3254t 9 2 BN H 0D £7,

Raspberry Pi Raspberry Pi Pico

GND (E> 14) GND (E>3)

GPIO15 (UART_RX0. £ 10) GPO (UARTO_TX. E>1)
GPIO14 (UART_TX0. E£>8) GP1 (UARTO_RX. E>2)

M4 7zBRLTIEE W,

4. UARTO %= {&F3
L . Raspberry Pi
4 ¥ Raspberry Pi

Pico Z Bt d
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X 5.GPIO &> 721F
AL

T. Raspberry Pi &
Raspberry Pi Pico
T D

BEHGONRT LS. LFOOYY R TainicomZE 1 > A —)LLET (ERLT VA F—ILENTVAEVES),

$ sudo apt install minicom

UTFOATY RZEETLT YU TPIIR—bZzRETET,

$ minicom -b 115200 -o -D /dev/serial0

CHUCEDC THello, world!) 7 F X ATV —JLICERREINE T,
("

LA

minicom T4 7 9 51213, CTRL+ AF—ZIRL THh L X F—Z|L £d,

46. R— R DERZT NS

USB H5 Raspberry Pi Pico #EXD I L. &+ 7 — REZEH T Raspberry Pi @ 5V £ > 7% Raspberry Pi Pico @ VSYS £ (2
BT s0. R—ROBRIF VICHBODEY (M5E28R), a3y bhF—AaF - FaERAT czs8HLFd,

+
L 1

Raspberry Pi @ 5V £ > % Raspberry Pi Pico @ VBUS BV IZ3E%id 2 C U TET £ IHN JHUIEED L ETA. 5V L
— I ZRETED . Micro USBOMERTE 2 <R0D EJ, /o2 L. Raspberry PiPico # USB/RZA FE—RTHERT S
SEIEFIINTT. CDOFEIE VBUS BT EVEERT 2MBENH O £,

3.3V Eid. Raspberry PiPico DI > Td. COE>ZHEAEL T Raspberry PiPico (CEBREHIGET S CIFTER
Wicoh, COEYZBRICEARLBWVTLIET L,

Raspberry Pi Pico DEIRICDOWTEEL <&, TRP2040 A L 7c/N\— RO IT7EST) @ TPowery €272 3> a2
LTLIEEL,

46. R—RDBRZAND 20
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SUTILDAY—F/Nw T (SWD) 1E. Cortex-M R—ZDN 1 VHAY FO—2—DIZFEA V2 —T (AT, I—
FREEADOYY Y (ERIE R cLWET) ZFEEL T A—RFOUEY b 72y and— ROFAl
Ho A= REFTOREZITO A TEF £, Raspberry PiPico Tld. R— R MHED 3 DO E > &AL TRP2040
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O FHETHAR—REULy bLIcD. BOOTSELARR > EFL LIED I 2MEIEHD FH A,

'
BEE5 WO ZEAL TSy aFardsI v I%115 21



Raspberry Pi Pico %

Ty Ty ILED

X6. CnX
&, PicooE2>d
EEzrLTVWE
o CORDRT
EZBIZdp B DH SWD
R—=FTT, KR
k& PicoBDES
D@E (7 FILA1
YTIUTa)ER
WFRIRREICRDIC
&, 7—2 (GND)
BRTSMEN
HOHFT. SWDIO
Eyic&
D RP2040 ¥ 7R R
DB TWAE
DTINYIT ~ZT
1V ONREEIN
FT, SWCLKEE>
IZE D, EHORE
BENBERINE
T, oDy
I&. RP2040 DEHA
SWD -« >&—T 1
ZCERENT
Wa 7. SWD R
—~EFEALTD
GPIO ICEZT 5
CIEHD EE Ao

(52d9) a31

UART1 RX | 12C0 SCL 12
13

by cp22 |
%

1 40 B Pover
UARTO RX § 12C0 SCL § SPIO CSn GP1 2 39 VSYS
W cround
3 = Bl UART/UART (default)
4 37 O] Sermcmm
5 % e
[ ] C
6 35 A0
7 34 B sPi/sP (defauly)
8 : £ B 120 /12C (defautt)
9 o 2
e S = B oo
n ”@ = 30 -
°
" b 27 12C0 SCL
15 2
UARTOTX 16 % 1201 SCL
7 u

[_cno R
[J2cisoa Jseiisck I cpia Wi
[ i2ciscL ] sPinx §cpis Rl

2 ST
ez P17 | spiocsn | 12c0sclJUARTORX ]
el cPis | spiorx I 12c0SDA JUARTOTX |

Raspberry Pi Tld. Pico @ SWD 7R— ~IZ Pi D GPIO Z B##E St L. € Do I—RERALAL I ENTEET. €D
MO > TlE RA TS Y EDOEGE (USBR— h73 ) & Pico LD SWD EVHEET 2OD/N\N—RTT7 (7
Ny T7A—=)HWEBIZHED £, CNTTORODRDLMATED 1 DIE. BlD Picow7/\wI F7O—T LT
BARTHEWVWSHETT, CAICDWVWTIE [TEFATHBLED,

CDETIF. Y > % Raspberry Pi Pico @ SWD 7R —
TAATET TS HAICOVTHAL X,

MIEGIL. COXRYVEBALTCI v alc PO o L0588

B>k

Visual Studio Code (5= 7) 2 ¥ D IDE AT 2BE. Nv o957 RTEFMICSWD Z BT 2L ICHET
TElcH. BEREZ>H V) v U2 BOONY Y TXxA T4 - RERFTIZHBECERELDICTI—RA
ETTNET.

i

Floe WD AEFEALT. TL—2URAVFDORE. 1ITTCCDI—RETIOLIRAE—ADTILRABE (>
BT TRTNYTIREATITET N TEE T, CNEDIREIR. XUV SEERTIAZ N TEE
T RP2040 DY 7 b DT 7%HERN T 2MNEBIEH D F Ao CNICDVWTIE. FZ6THEAL £,

5.1. 0penOCD D -1 > X ~—JL

A0 A= —DOSWDR—FITIERTEHITNE KA Y EIC TNV IV AL—82—] W05
TOUSLEAVAL—IIUNTIRENHD FT, COTATTAICED. SWD O RDARBHIN. <7 2AOT Y
FO—5—Ro POt v — (RP2040 DFEIE 2 DD Cortex-MO+) WIS N E T, Fiow SWDR— MIEHKINATY
27N\ TO—TEDBEREE. TNAZALEDT v adTO7 S VI HEFbRBAINE T,

SOOI 3> TIE OpenOCD L WS TNV T IV RL—R—0D+ VX = )LAEICDWTEHRBLET,

5.1.0penOCD D1 > X b—JL 22
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.

Raspberry Pi =T pico-setup 27 1) P+ & EITT 5 & (BE 158 B8). OpenOCD A YR ~—JLENFET, I TIC
AR R=)ILTNTWVBERIF. ADOTZ T 3 VIEATLIET L,

0
Z Dt 3> TlEL /home/pi/pico/openoed T L ~1JAIC OpenOCD =1 > A b —JLd 5 & LD EIFRICA 5 TLY
35?0
$ cd ~/pico

$ sudo apt install automake autoconf build-essential texinfo Libtool Libftdi-dev Libusb-1.0-0-dev
$ git clone https://github.com/raspberrypi/openocd.git --branch rp2040 --recursive --depth=1

$ cd openocd

$ ./bootstrap

$ ./configure --enable-ftdi --enable-sysfsgpio --enable-bcm2835gpio

$ make -j4

$ sudo make install

A—=F )L Topenoed & LTZDARY RZEITT S . OpenOCD A > X b —JLE &,

0

macOS OFE. Homebrew ZEA L T texinfo DF L WA= 3 0% 4 VX b—)LLARITNIERSBEWVEELHD
ESI

5.2.SWD 7R — b DEAZ

SWDAZHTRP2040 D1 — R TOJ ST LTERTI 2. SWDR— MIDA Vi d 2UWEDL DD F9,

I
52.SWD R— ~ DFc#g 23
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7. 20X

I&. UART & SWD
R—bDEEHIN
/= Raspberry Pi4 &
Raspberry Pi Pico
DA VTEGL
TOREER LTV
Fd, TLwRR
—RzE®ATS5C
¢ 75 <. Raspberry
Pi4 ¥ Raspberry Pi
Pico h' BT &
NTVWEI, SWD
ANDT 72T
EIIBn5DIF T
BD3IARDT AV
T, 77>
EPZna:
DIERDTA VT
Pi DUART % ##51
L. Picom> )7
IR—~ICEET
PA SR tuRats]
TEFET,

20
20
20
20
20
20
20
20
20
20
20
20}

T 7 )L MEREDIGE. PI D GPIO 24 12 SWDIO. GPIO25 I SWCLK AEEE S NE T, LLTDOY v E VT ICHE
L\ Raspberry Pi % Raspberry Pi Pico ICER4R T 2 Z E M TE £,

Raspberry Pi Raspberry Pi Pico
GND (E> 20) SWD GND
GPI024 (£ 18) SWDIO

GPIO25 (£>22) SWCLK

MresRLTIIEEW

@ .

Picoprobe (i A ZBMR) R D7 /\w o TO—T %= @EET 255, €D FO—TDGND 2> SWCLK &
>. SWDIO £ > % Raspberry Pi Pico (F7z1d. BID RP2040 X— 2 DR — R) FOMRT 2V IEGT 20BN D
DEI,

PIEETHALIE. RaspberryPiz SWD R— MIBEREM IS vz bBOLFET, Tl v RAR—RACOBENRAZE
TSWDR—FZEEEFET D, T FIA>T 7T BNRBICET L. O— ROFAAAENTLEICHR >TD.
FAAANKBLIZD THE6EMD B D £, €D Raspberry Pi ¥ SWDR— b & 7 —X T4 (Ov) TEEZEEHTY
BENEETY,

TN I ETSHEIE. USB 7R Z A L T Raspberry Pi Pico ICHEREMAT 20BN DD £J, YILF ROV
SWD ZH#BES 51C1d. OpenOCD 75 > FHZEIILRT2MENDHD £7,

5.3. 7070 T L DFtd» N 4

OpenOCD AT 2FIIREZMHC LT, TOY LD+ T 71 LA BOOTSEL E— RTHEAIND wf2 771 L
R TIEA L elf 77 1T (U > O alBe R ETRIRE D 7 A LER) IC > TV 2R ENH D £ 9. SDKTIF. M@
FOT77AIERDT 74 ETEILREINETH. ChoD 7 7MILERZ RIS ELRVWIENEETY,

EEIOFIBICK > TH Y FILD blink 7O T LAEIL R TN TWVEEE. UTOIT Y RIZLD. SWDEZHET .elf
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TrAINETOATSI VI LTERTTEENTEED,

$ openocd -f interface/raspberrypi-swd.cfg -f target/rp2040.cfg -c "program blink/blink.elf verify reset exit"

COOAXY RICIFZLL DFIEAEE SN TVE . TNENOSIBICDOWTEHRBLET,

-f interface/raspberrypi-sud.cfg C4UE. Raspberry Pi D GPIO £ > & BB L TSWD R— RCTF o2 2T 57
HDEET T, Picoprobe ((1iF A ZER) 72 & DIMNE USB—SWD 70— T %
FERT25aIE. TOTO—T% Z D interface 5|8 TIBE T 2MNENLH D
=9,

-f target/rp2040.cfg T RP2040 R—Z DR — RICHEET 270D T, D .cfg 7 7
TILICIE. 7Oty —0EE (Cortex-M0H) 7 T W a XTI —ADT Y
T RFFEBE. OpenOCD ICEE S 2IEHMMRE SN TVE T,

-c CHUE ARV RISA VAN Lc—EDIOT Y R% OpenOCD ICEEE T
Te®H D5 T T, OpenOCD ICIFWFFEHD R —IFIL1 > E—T 4 2B
BLTWAH. ARYRSA Y TRABCA—IFINA VX =TT
NYREANNTEHCHTETET, BHETSHIATVVRIE. XDCEDTT:

program blink/blink.elf COBIMERET D . elf 77 AIH TSy allEFTNEN. KBTS
CTEMICT Ty ani—"y MEFEAEESNE T, .elf 77 1J)LIC
I&. OpenOCD D&/ N —"Y Z Gt ATHATP. eNHD/N—Y DO+ Ik
CICEAT ABERIMRETNTVET,

verify CHUd. OV SIIBICT Sy ans T —REGIAED. O 5=
VODEBICETSNINE S D 2R T 2720 D5E T,

reset CD5IEIF. RP2040 = BRENEBROREICHEAK L T I— FOETE
BEEZDHDOIETT,

exit CHUEL RP2040 15 1557 fiRbR L CHLIBA IR T 9 272 D51
o OpenOCD ZHIMT S 2 &. TOJ T VI ENfcO— RAEITEINE
670
@ o
OpenOCD ASWD 1 > 2 —7 =4 2 LD RP2040 =R CETRH > 1o lnfo: DAP init failed) 72X (DT

-
—HERRINET, COTT—DED—MPLRRAE LTE USBT—JILREEFERL TR— RICERMIG T
NTWLZRL, SWD OFEENIE L <RV (77— DA VHEG SN CTLZRL. SWDIO & SWCLK OfIEAEIZ72 > T
WBRE)N PN —TAVOERIPEADRRTS T HILA T )T ICASHDDOBBENEEL TLE. BRY
NEZSNFET,

BEBD IO S LNELLGHAAENTVEZHE DD EERT BICIE. blink/blink.c Z L FD K SICEEL TLED
DRBREZ LIF. 20BTOT T LDOBEIL RZITUL. EEED openoed IV Y R H 5 —EFTLE T,

int main() {

const uint LED_PIN = 25;

gpio_init(LED_PIN);

gpio_set_dir(LED_PIN, GPIO_OUT);

while (true) {
gpio_put(LED_PIN, 1);
// Blink faster! (this is the only line that's modified)
sleep_ms(25);

I
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gpio_put(LED_PIN, 0);
sleep_ms(250);

WICe UFOAR Y REERTLET,

$ cd pico-examples/build

$ make blink

# (the application is rebuilt)

$ openocd -f interface/raspberrypi-swd.cfg -f target/rp2040.cfg -c "program blink/blink.elf verify reset exit"

I
53. 7O 5 LDFiHAH 26
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FEO6.SWDEERL TT Ny I 7T

RP2040 X— X DR — I (Raspberry PiPico 72 ) TSWD R— b EFERT 2. R—RD Uty b I— FDFAAA
= ROFETRLITTHRL. FIARARLTOAT S LZW@ARNTT NI T2 b TEET, UTFOL S BT Nv I
EEETIBENTEET,

* O—RAICIL—URA >V EHRETD
¢ O—Rzm11392FRTLTVL
¢ OIS LROTEIERMUEB CEHDERERT S

BE 5T OpenOCD # 7 > 2 ~—JL L T Raspberry PiPico ® SWD R— ~MIT7 VR T25HEICDOVWTERBLEL
foo WEEARTIA—RZT/NYIT2IC1E FBANZRCONU TNy H—TH2 CDBREDT /Ny H—DWMEICRD £
ED

SDK Tld. sHRICRBEH SN TOT S LT I I TEIIREINETHN. COTOT I LIEHFHE Y O—>7—&
TO-DORICEVWT, BAICERLETOT S LCIERECEA>TVWSHENHD F T, T0icd. MeEFTca—
RZzRTyTTEICETLESE T2 RELTDAEMNDD T, COLSAFEIE. TNEICRBERKINTULA
WFNYTBOTO0 S LZER L. EEOT A A EOFIH7O0—%2Y —XA— R EOHIB Y O—IOEDF 5 %
BEIDOLFET,

6.1. HelloWorldy OO0 2 LDT7 Ny IRz EILRET S
@ =

=K

SWDEEREL TT N v I ZT5BEIE0 UARTR—D> 1 FILEG (FE 42 2R) #EE T 2mEN DD £9,
CHUFE. TN IHRICRP2040 D7 HMEIET B & USB R 2w D —BHZIE L. £ DR L TUSB 7 /81 AT
INTLESTDHTT, 7/NvIHIE USBCDC D2 U 7IILEGEERT 5 CIETEEL Ao

LU D & S 1C CMAKE_BUILD_TYPE=Debug ZEET 5 — K ICk D, [HelloWorld) 700 5 LDF Ny IhAEEILRT 5
ENTEET,

$ cd ~/pico/pico-examples/

$ rm -rf build

$ mkdir build

$ cd build

$ export PICO_SDK_PATH=../../pico-sdk
$ cmake -DCMAKE_BUILD_TYPE=Debug ..

$ cd hello_world/serial

$ make -j4

0.2.GDB D1 > X ~—JL

PLFDOY > RAEEITL T gdb-multiarch &1 > XA ~—)LL £,

6.1.

MHelloWorldy 7045 LDOT NV IEEILRT S 27
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$ sudo apt install gdb-multiarch

6.3. GDB & OpenOCD #f£F L T HelloWorld 707 5 L&
TNYIT TS

Raspberry Pi 4 & Raspberry Pi Pico A'IE L < B2AR S LT WWLIEL raspberrypi-swd 7 > X — 7 T4 X &FEHL
T. OpenOCD Z#F v FICE#id 2 e D TE£J,

$ openocd -f interface/raspberrypi-sud.cfg -f target/rp2040.cfg

LEOANY RERTITHE. UFOLSBEADRREINE T,

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

©uy

R

Il

lnfo : DAP init failed) & DT T —HFRSNTHBE. Raspberry PiPico DERMIN TV S, E4EHEL <A
W ST HNA YT I TA ICBEDN®D S BREDRERANEZ 5NET, COLDBRIT—NRRINIHESIE
D GPIO Vv >N —=r =TI EERL TV,

AT % OpenOCD #— = FJLId. BEREOXFICL THEIRELHD £, R, JlOR—IF )Lz s
L. OpenOCD (Z gdb 1 > X2 > 2w £d6 HelloWorld 700 5 LDF > FILI—RICBEHL. AV RS
> Tgdb HECENL F 9,

$ cd ~/pico/pico-examples/build/hello_world/serial
$ gdb-multiarch hello_serial.elf

GDB # OpenQCD ICiE&: L £ 9,

(gdb) target remote localhost:3333

I ——
6.3.GDB & OpenOCD = #AE L T HelloWorld 700 S Lm 7 /\w I35 28
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.

.gdbinit 7 71 JLAEVEAL I NUE. £[O] target remote localhost:3333) © ANJJ9 2MBIEHD £t A, DT 7L
wAER S B IZ1E. echo "target remote localhost:3333" > ~/.gdbinit XV RAEETLET, clol. CDT7 71 I)L%x
{ERL 9 % & VSCode TOT Ny I (EZ 122R) ICRELFd,

hello_serial.elf 7 71 L% Falsh [C5t\ A E 96

(gdb) Load

Loading section .boot2, size 0x100 Lma 0x10000000
Loading section .text, size 0x22d0 lma 0x10000100
Loading section .rodata, size Ox4a0 lma 0x100023d0
Loading section .ARM.exidx, size 0x8 lma 0x10002870
Loading section .data, size 0xb94 lma 0x10002878
Start address 0x10000104, load size 13324

Transfer rate: 31 KB/sec, 2664 bytes/write.

FAAATE T 7 AN EeFITLET,

(gdb) monitor reset init
(gdb) continue

0:==

OpenOCD #H T Raspberry Pi Pico (C/N1 F U ZFiAAD 5 & L7 FIC0 TError finishing flash operation

%> TError erasing flash with vFlashErase packet| 7% (DT = —7H GDB THRR S N7-iFE L. Raspberry Pi &
Raspberry Pi Pico & DD LT F )1 > 77U T« BMET L TV S RIEEMED $ D &9 Pi & Pico @ SWD h'E#e=
MEINTVWAWNSSId. BEEGRL TV ([T 258), £/2ld P PicoBNELEHRIND F

C. raspberrypi-swd.cfg 5RE 7 7 -1 )LD adapter_khz DIEHE F R L THT LT L A—REDE Y N YF T
ICBWTE, 1220 K0B2 T FINA VT IT )T DANEETT, ST FINA VT TsMET T2
Io—DRETSAEMNEADET,

TR T 7L EEIT T BEIIC. main() TTL—ORA > FZRET2EEIE. ULTFTOLDICATILET,

(gdb) monitor reset init
(gdb) b main
(gdb) continue

Thread 1 hit Breakpoint 1, main () at /home/pi/pico/pico-examples/hello_world/serial/hello_serial.c:11
11 stdio_init_all();

TL—=URAVNIEET B, TATSLMMRIELE T, OV S LZHTTBHICIE. LWTFDOELSICATILET,

(gdb) continue

gdb AT T BHICIE. LLTFDKDICATILF T,

(gdb) quit

]
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gdb DEE L WEAAAICDWVWTIE. https://www.gnu.org/software/gdb/documentation/ 2 2B L T2 S L,

e ——
6.3.GDB & OpenOCD %/ L T HelloWorld 7040 2 L& 7N\ w9 % 30
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$£= 7. Visual Studio Code AR T %

Visual Studio Code (VSCode) (&, Microsoft "BFE L/cd — >V —X T 74 X—TC. ZLOA—F—DMERL TV E
¥, VSCode |F. Raspberry Pi4 OERFEFIFHIRE (IDE) T T 74 AIRA VA =T 20 A LTI~ ROEED
TNy I ETOEEIE. VSCode AT 5 c A BEID L F7,

7.1.Visual StudioCode w1 > X ~—JL 9 5

0:==

DIRICEH SN TVWS A VA M—ILFIBIE. AV RIA VY —IILFI—DEIVO—REA VA R—ILDTT
LTWB I X (BZ3%20). OpenOCD #FEAL TAR—RASWDICEHFINTVWR Y (FE5%281). av R
SAYVTOTNYIRBICGDBA Y b 7w PENTWE I X (£5% 6228) i aHREMEIC 2> TLWET,

Raspberry Pi B ® Visual Studio Code M ARM /N—<0 5 (& https://code.visualstudio.com/Download h 54 7 > O —
RTBZZEHNTEET, 328w D OS (Raspberry Pi D7 7 o)L b 0S 72 ) R L TV 5B E (1. ARM .deb 7 7
WERATO=RL. 642y RO OS ZEAEL TLWAHEIE. ARM 64 .deb 7 7 LEX TV AO—RLTLIEE W X
UYO—RMNET LIS deb Xy = ATV Yo L. BEROERIE ST YA M—)LERTLTIRLT
Lo

ONYRIAVERMALT. A0 >O—RFLic.deb /Sy 7 —DF A2 b—)LLET, CNETOICIE d XK
HERITLT, deb N\w =% A0 O—RLIETANA—ICBE L. dpkg -1 <IYO—RUREDT 71 IL&.deb> & N SJ
LTAYRAN—ILEEITLET,

1A R—=ILHSET LTc5. Raspberry PiPico TDT /Ny 7 ICABRYRRIEEER 7 > A h—JLL £,

$ code --install-extension marus25.cortex-debug
$ code --install-extension ms-vscode.cmake-tools
$ code --install-extension ms-vscode.cpptools

BBIC. =7 )L« > RIH 5 Visual Studio Code BN L £ 7,

$ export PICO_SDK_PATH=/home/pi/pico/pico-sdk
$ code

Visual Studio Code T SDK #5B: T =X 3 & D12, PICO_SDK_PATHIRIBA M ZRTE T Z2MNENHD £,

7.1.Visual Studio Code =1 > X b —JL T % 31
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Raspberry Pi Pico &

M8 7Oz k

PICO_SDK_PATHIRIZZ A Y TILIRIENTT 7 # )L FERESN TV AWEEIE. fILWA—=FILT1 > RU%REC
TENC C DEHZHRE L T VSCode LN T 5 BN H D £9 (F/cld. X Za—n5 VSCode # iLEd 57T
IC. COEMERES BD2HNENDHD £9)s TDTcD. T DIRIBELE % profile 7 7 7 JLETzIE bashre 7 71 JLIC
BMLTEL A BEOLF T,

0 pas=

View] > 'Command Palette) > I'C/C++: Change Configuration Provider---J > TCMake Tools) T /81 & —
JIDEX 25 CIC&D. CMake I > RA® IntelliSense #EEA XTI 2 e N TEE T,

72. 770 0 b EsiAAD

TORXTA—Z—DY—)L/N— (Ctrl + Shift + E) T [ T A )LA—%F< ) ZFERL. T 77ILORY F7 v J@E T
/home/pi/pico/pico-examples |Z#5E] L T, pico-examples 7 AL A —%ZFET £ 9, XIC TOK) #oUwo LT ZD7 =
JLAE —% VSCode ICFAAHE T,

[STORIEEED 1 VX b — LN TWAIFA. 1~ 2#&IC. VSCode U > RUDA IR Y T7 v IHE
TNEJ,

Wes) T . POV MRESNE T, D%, IV /1 Z7—DOBRBANFRINET (W8 EBR),

Welcome - pico-examples - Code - OSS (headmelted)
File Edit Selection View Go Run Terminal Help

Customize

interp

Recent

Learn

Find ar

> OUTLINE
TIMELINE
fopre release & ®0/0 (D CMake: [Debug): Ready 3% No Kit Selected {3 Build [l [>

ROwFPA T A= a3—7T. [6CC for arm-none-eabi| #IBINRT ZMEHNHD £,
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e .

CORY TITYIE BB T2 EERRICADET, CORY 7w THEREHRLIZIFEEIL. VSCode U+ >~
DREDOEWN—ICHD [NoKitSelected) #20Uwod2E. AV/INA Z7—OFRBEANERRINET,

RIC T Y RITFEHOBFTWN—ICH D [Build) REZ>%E21) w2 LT pico-examples 7 A LA —ADTRTDH > S
WzEILRT2HD BWNA—0D Mallly OoFRZEI7UvILET. TOPTT BRI 270D ROy TH T DK
IRENET, ZZTlE Thello_usb) A L. THelloUSBy E WSSRITHIEEY 7 M ILEEIRL £9, D5
A, VSCode ICL > T THelloUSB) e WSH Y FILTEIHAEIIL RSN E /. D2/ LA REESNF T,

Y Y ROTFEDBL/N—T [CMake: [Debugl:Ready) #27Uw o325 EILRTEZRTT71ILE L
T Debug) ¥ TRelease) ZHIDER 5N TEET, 7 72 FREDFE. SWD 7 /Ny T IZHIG L
7z TDebug) ET 7 7 1ILAEILREINET,

D ROTEOBFWNNN—ICHD [Buld) RE Y (EEIMTWTWBREV) 20w LET, CHUICED. EILR
T4 L7 RUDMER SN, EJL RAEEIT BHIIC. 1 TFFHTET LI CMake I RABEEFMNICETIN
9 (M9 =5,

(N

[ 9. Visual Studio Welcome - pico-examples - Code - OSS (headmelted)
Code T pico- File Edit Selection View Go Run Terminal Help
IE welcome x
examples 7> @
¥ OPEN EDITORS
TORZEEJ)RT e Start Customize

)

Recent

Learn

Find and run a

.dir/home/

> OUTLINE Cancel

TIMELINE

o pre release & ®0/A0 (D CMake: [Debug): Building 3 [GCC for arm-none-eabi 7.3.1] X Stop [al] [

A
Flo. ARV RSAVEFRALIEBECERKRIC. LTFTOX—7T Yy T 71 IILHAMERI SN E T,
* hello_usb.elf: ZDT7 71 ILId. TNV H—ICL > TEREINE T,

* hello_usb.uf2: CD 7 7 JLIE. RP204A0 D USBVY XA ML —UFNA A EICR TSI T2 N TEET,

13.700 0 FOTN\Nw I EITD




Raspberry PiPicozzw 7w L&D
C

pico-examples JRY b UICIE. Y FPILDT Ny IREBRMRE SN TVET, COREBERICELD. OpenOCD
HEEEN L TGDBHMMEH TS M. CMake [C Ko TEILRENE T U T —2 3 UHNEE L £ 96 launch-raspberrypi-
swd.json 7 77 -1 )LD A —7% launch.json & L\ DS 7 7+ JLZTIER L. pico-examples/.vscode 7 L 77 ~ JIZHRF L T <
72T W FTc. settings.json 7 7 AIILHAE—F 2 BENOLET, D settings.json 7 71 ILICK D, BELT B
AIEEMEDH A T3> ((RRA M ETPicoNAFUERTLED &I BB LT TDebug) R4 > TRun) A& 7%
) CMake S04 U h BHIBRENE T,

$ cd ~/pico/pico-examples

$ mkdir .vscode

$ cp ide/vscode/launch-raspberrypi-swd.json .vscode/launch.json
$ cp ide/vscode/settings.json .vscode/settings.json

Pico Examples: https://github.com/raspberrypi/pico-examples/blob/master/ide/vscode/launch-raspberrypi-swd.json
1{
2 "version": "0.2.0",
3 "configurations": [
4 {
5 "name": "Pico Debug",
6 "cwd": "${workspaceRoot}",
7 "executable": "${command:cmake. launchTargetPath}",
8 "request": "launch",
9 "type": "cortex-debug",
10 "servertype": "openocd",
11 // This may need to be arm-none-eabi-gdb depending on your system
12 "gdbPath" : "gdb-multiarch",
13 "device": "RP2040",
14 "configFiles": [
15 "interface/raspberrypi-swd.cfg",
16 "target/rp2040.cfg"
17 P
18 "svdFile": "${env:PICO_SDK_PATH}/src/rp2040/hardware_regs/rp2040.svd",
19 "runToMain": true,
20 // Work around for stopping at main on restart
21 "postRestartCommands": [
22 "break main",
23 "continue"
24 ]
25 }
26
27 }

i

gdb-multiarch DA D [ arm-none-eabi-gdb & L\ 5 gdb # AT 535Fald. launchjson 7 7 1 JLIA®D gdbPath = (E1E
LARITIISHS BV EAHD £,

Pico Examples: https://github.com/raspberrypi/pico-examples/blob/master/ide/vscode/settings.json
1{
2 // These settings tweaks to the cmake plugin will ensure
3 // that you debug using cortex-debug instead of trying to launch
4 // a Pico binary on the host
5 "cmake. statushar.advanced": {
6 "debug": {
7 "visibility": "hidden"
8 I
9 "launch": {
10 "visibility": "hidden"
11 i
12 "build": {
13 "visibility": "hidden"
14 i
15 "bui ldTarget": {

_________________________________________________________________________________________________________________________________________________________|
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16 "visibility": "hidden"

17 1

18 be

19 "cmake.buildBeforeRun": true,

20 "C_Cpp.default.configurationProvider": "ms-vscode.cmake-tools"
21}

7.3.1. Raspberry Pi Pico T lHelloUSB) 7O 5 L%=ETT 3
0 52

7LD THelloUSB) OA—RAFTNYINAFUELTEILREINTVWS Z CHERLTLETW
(CMAKE_BUILD_TYPE=Debug)o

TN I = JLN—=IZTF 74 Z L (Ctrl + Shift + D). ZZAID T ¢ > RO > D EEICH /NS RERDKREN (BERA
V)% 1) w7 F B Raspberry PiPico [CO— RAFEAAEN. TN\ IHBEBINE T,

[¥ 10. Visual Studio hello_world.c - pico-examples - Code - OSS (headmelted) v oA %

Code T lHello Al 1St Seiasien it ok =
o -

USBI N1 FU%E © vaRABLES
FTNvITT3 ~ Local
TERMINAL 1: minicom
e
}vprefnd:;TH‘;E()gz'Zu I Cortex Debug (pico-examples) Ln12,Coll Spacessd UTF8 LF C & 0Q

J— RHYRaspberry Pi Pico ICERAAEND & T4 Y RTUBFEDAA >+ (2 THelloUSB) ®Y —X 01— RAERR

SINET RO TL—URA Y MIIETSHET, I—RAERGTINET, JL—2UR 7> ~E launch.json 7 7 1L

AD runToMain 7+« LU T« ZICE 2 TEMCAD £, V—RAOA—RDXA VT4V R ESNCH 2/ BB VKED(

BEREV) Zo)wod5de, - ROETHEBRINET FBFF—ZRLTENFVEEA)
|
/3 A 1~ T DT\ Y 7% '/’7\ D) 35
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I —

.

hello_usb.c I— RO TFIZH D [Terminaly X TICUIDE R 2 & (B FD27 >). VSCode AT minicom L TLLT
DESIIANTTEZ LD THelloUSB) H> FILDO UARTHE AR RS D CDTEET,

$ minicom -b 115200 -0 -D /dev/ttyACMO

ARV RIE. TNETEERRICA—IFIL IOV TR TASILET (Section 4.4 % E8),

1
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E£E8 OV T MEVERLT D

pico-sdk T LU R B, TR IOV TV RN ERET ST LY B EERLL £9,

$ls-la
total 16
drwxr-xr-x 7 aa staff 224 6 Apr 10:41 ./
drwx------ @ 27 aa staff 864 6 Apr 10:41 ../

drwxr-xr-x 10 aa staff 320 6 Apr 09:29 pico-examples/
drwxr-xr-x 13 aa staff 416 6 Apr 09:22 pico-sdk/

$ mkdir test

$ cd test

TS TDT o LU BRI test.e 771 IILETEBL L £9 6

1 #include <stdio.h>

2 #include "pico/stdlib.h"

3 #include "hardware/gpio.h"

4 #include "pico/binary_info.h"

5
6 const uint LED_PIN = 25;
7
8 int main() {
D cnsofy 9
Ik 10 bi_decl(bi_program_description("This is a test binary."));®

b. picotoo E bi_decl(bi_lpin_with_name(LED_PIN, "On-board LED"));

1AEARLT 13 stdio_init_all();

e 14
I 15 gpio_init(LED_PIN);
A48 16 gpio_set_dir(LED_PIN, GPIO_OUT);
. 17 while (1) {
men®s (- iy gpio_put(LED_PIN, 0);
FiF B &% 19 sleep_ms(250);
#)o 20 gpio_put(LED_PIN, 1);
21 puts("Hello World\n");
22 sleep_ms(1000);
23
24 }

JRIC. CMakelists.txt 7 77 L& VERL L £ 95

cmake_minimum_required(VERSION 3.13)
include(pico_sdk_import.cmake)
project(test_project C CXX ASM)
set(CMAKE_C_STANDARD 11)
set (CMAKE_CXX_STANDARD 17)
pico_sdk_init()
add_executable(test

test.c
)
pico_enable_stdio_usb(test 1)@
pico_enable_stdio_uart(test 1)@
pico_add_extra_outputs(test)

target_Link_Llibraries(test pico_stdlib)

LZhic&n. USBEATOY U ZILHANEMICERD 27,

_________________________________________________________________________________________________________________________________________________________|
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2 ZHUICED. UARTEBETOY Y ZILEAREMIZ R D £7,

JRIC. pico_sdk_import.cmake 7 77 7 JL% pico-sdk -7 > X b — JLIRIBED external 7 A )A =D 6T AR TOV T T 7
A== LFd,

$ cp ../pico-sdk/external/pico_sdk_import.cmake .

URDESBENDRTEINE T,

$ls -la

total 24

drwxr-xr-x 5 aa staff 160 6 Apr 10:46 ./

drwxr-xr-x 7 aa staff 224 6 Apr 10:41 ../

-rw-r--r--@ 1 aa staff 394 6 Apr 10:37 CMakeLists.txt
-rw-r--r-- 1 aa staff 2744 6 Apr 10:40 pico_sdk_import.cmake
-rw-r--r-- 1 aa staff 383 6 Apr 10:37 test.c

Y2 TN A= D THelloWorld) OBECERRICEIL R T2 A TEERT,

$ mkdir build

$ cd build

$ export PICO_SDK_PATH=../../pico-sdk
$ cmake ..

$ make

make 7O ZICL D, THEEFAT7AABMERCNE T, UTORIC. EEA V7ML emLET,

7 71 IHRRT tEA

bin TOYSLAA—RETF—EDORMINAF VLY FHRETEODT 71 )L

elf TOTSLDITNTOEN (FNYIBEERBE) 2 RET 27007 71 )L

uf2 URFEROTAISLT-RETFT—2E2RET 5007 71 (URFEROTOTS

LO—REF—AE USB RS TELTRYY FEhiz P40 R— RICR 5w 7
VRROYTTB N TEET

dis AVNSAINENENAFUDE Ty T T —2ERET DD T 71l

.hex OAVINAILENTENA T UD I ERE Y THRET 20D T 71 )L

.map UYA—ICEBXAEU—NTOEIT XY hEEES RSN ell 771 LICHHET 2 <
w7

i

UF2 (USB Flashing Format) (&, Microsoft A% L 7o USBBEHRTRP2040 R—RET7S5w>ad2/c0D 7 71
R T, EMICOVWTIE. RD > I =B L TLET L Microsoft UF2 OE#k

BE8 SOV Y FEERT S 38
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0

TS5 waXEY—TIEARSRAM TEIMET /N1 7 Uz EJL R E 235 E1d. -DPICO_NO_FLASH=1 Z {855 L T cmake £
JLRESRET S CH. pico_set_binary_type(TARGET_NAME no_flash) Z# 1B/1L T. CMakelists.txt 7 7 -1 )L C/\+1 1
CCICHT A Db TEET, UREZBHET. RAMNAFUZRP2040ICH T YO—REZ N TEET, 7t
AlE R=RECT7Zv S aFvIARWEA 74N EBRTA5MO7 RLIZEET S UREZFEBLT. 7
VT EDORAM TEIET ANA T VAL T VO—RTEHENTEFET, AT VA— R TE2DIERAM & FLASH O
WINHA—FTEITT. MAZA T YO—RIEHZCIFTEERE Ao

81. OO DTN

INYRIAVEREALTIOY Y b T /N v I d2574Ed Section 6.3 TEBAL 7z THelloWorld) 4> 7Lz 7
NI E5F%CEILTY, 11 DKSIZ. Raspberry Pi & Raspberry PiPico 4t L 96

M1l CoN

|&. UART & SWD
7\ A Rt
BEINn

Raspberry Pi4 &
Raspberry Pi Pico
R L TORRE
~LTVWES, 7
Ly RR— Rz
By ek

<. Raspberry Pi4
¥ Raspberry Pi

20]
20
20
20
20
20
20
20]
20
20
20]
20

Pico ' B &k &
NTVWET,

JRIC. CMAKE_BUILD_TYPE=Debug # LA F DK SICIEEL T 7OV DTNy IREEILR LE T,

$ cd ~/pico/test

$ rmdir build

S mkdir build

$ cd build

$ export PICO_SDK_PATH=../../pico-sdk
$ cmake -DCMAKE_BUILD_TYPE=Debug ..

$ make

IS B=ZF N0 > RUKERE raspberrypi-swd 1 > &2 —7 T4 2% L T OpenOCD ##&4t L £9,

$ openocd -f interface/raspberrypi-sud.cfg -f target/rp2040.cfg

AT 2 0penOCD Z— = FJ/LIF. BEREDTRICLTHEIBELNDD T, BIOZ—FILT1 >V ROZRAS. L
TDOESIZATIL T gdb-multiarch ZFAE L £,

8170z bdF /N 39
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$ cd ~/pico/test/build
$ gdb-multiarch test.elf

GDB # OpenOCD (L4 L. test.elf N1 F U AT T vy allfidAHF T,

(gdb) target remote localhost:3333
(gdb) Load

FAAATENA T U EETLET,

(gdb) monitor reset init
(gdb) continue

8.2. Visual Studio Code T ig/E

IR YR > TlEAR < Visual Studio Code ZERB L TEEZT OHAOFIRICOVWTCIE. FEZ2RLTEE
Vo BIBOBEREE. ILLWIOY T7 b EREEBEBICFAAMATCI—RELIILRIZHENRBHINTLET,

Visual Studio Code #EA L T /N v J & RITL. J— R%& Raspberry Pi Pico ICgAATHEIE. 7AY I FHCL
“Claunch.json 7 7 T ILEAER T 2 BN B D F9, £DEIC. H > FILD launch-raspberrypi-swd.json 7 7 1 JL %
TEHEENTETET (BEET2ZR), CDO7 77 )LDOIE—% .vscode/launch.json &L\ D 7 71 JLEZTIERL L. Y
TORTA LN VICRETINEN DD £,

83. 7O U ~MERLD BEI,

Pico 7OV T MERBEEICED. OV T0 FOERICKERINTOT 7Ll edll 1247y 7Oy
FAOBENICEREINE . CNETOICIE. IOV TT MERR I U T b Git UARD R UDSERT ZHENHD
EE

$ git clone https://github.com/raspberrypi/pico-project-generator.git --branch master
DRIV TE T4 WILE—RTERITTEHUENTEET,

$ cd pico-project-generator
$ ./pico_project.py --gui

TST74AINE—RDBE. ATV MERETZIRODGCUI 7 VX —T T4 ANKRINET (M 12 #28),
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M12.757100 B Raspberry Pi Pico Project Generator -ox
JOV o ~MER
V—LEBALT

N ' Raspberry Pi

Project Name : [ProjectName

Location : |fhomefiamestmiects{gitlabfpico_proiect Browse

~Library Options

" SPI [ PIO interface

[ I12C interface " HW interpolation " HW watchdog
; P " HW clocks

[ DMA support [~ HW timer

~Console Options
W Console over UART [ Console over USB (Disables other USB use)

~Code Options
[ Add examples for Pico library [ Run from RAM [ Generate C++ Advanced...
[ Enable C++ exceptions [ Enable C++ RTTI

~Build Options
[~ Run build after generation ™ Overwrite project if it already exists

~IDE Options
[ Create VSCode project Debugger: |SWD J

Quit oK

GUIDF T v IRy I XA TREDHEEEZ IR L. OMEX 7OV T I MIBMNT AN TEET, #Egxr 7Oy T
TRICBMNT2E. EILRSRATAICE > TGEYARI—RAEILRICBMNSN. TOEEDER A EE R BmERT >
TIA—=RATOD T MBS ED,

URICRT A T3> ABEEINTUVE T,

A = B!

Console over UART UART BETS U 7LAYY —LEBRT 5 e TEEd, TN FI7
LOF TS 3T,

Console over USB USBRHARTOYVY —ILEMBRTZ N TEET, 7/N1 AN USBUTIL
R—hreLTHELET, COFF>avid. [Consoleover UART) # F
IV CHHBEDY TERT 2 rh. [Console over UART) 7 77> 3 > 1
DOICERITAZCHTETETN. COAF T2 a>yzBMICTDH L. D
USBISEENMER TET A< 2 ZCITFERL TLIET LY,

dA—RA S>3 Bl

Add examples for Pico library —ERDIEES « 7S 1 HEE (UART 78— RSAED HW 9 EaE72 &) 1 L T
T OA—RPERINE T, CNOSDHEEEIE. 77 4L ETEJLRICE
DAENFT,

Run from RAM BE, TV YaAXEY LAY AR —ILEINENT FUAER S E T,

CHUSED. NAFUDRAM DS BERITEINE T,

Generate C++ CHICHIS LY =2 771D ER SN E T,

|
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Enable C++ exceptions Ct+t RIS BINCHRD £F, BREIF. I—RIR—IAZHHOT S0, C
DA T a3 >Hm WML FET,

Enable C++ RTTI CHt SR A LA TERIEMCHD T4, BEIE. I— R 22— %
KT BImD. COF TV EEMCLET,

Advanced BEDOR—REILRF T a>EZRRIZLDDT—TINHRREINE T,
COF T EFRTZE. BEOHEOIENEE NS 7H. ETEL
TERTZEEN DD F9,

Run Build FEEEATOY T2 FAEILRENET, €DK, Raspberry PiPico (24 ™
YO—RE37 71 ILBMERSNET,

Overwrite Project BELLE7ZAZ—RICTAD TV T TICHFET B8, T 70T
JEPHLWIOY IO Mok o TEBSEENET, TOV TV FOEER
BLINTEBESNET,

Create VSCode Project CMake 7 7 )L ¥ E#IC. #E)7: Visual Studio Code 7OV T L7 7+ )L
HERR SN E T,

Debugger VSCode /8w 'S 257 LTEA I NS Pico TNy A—ZBIRT 5 - L H'C
ETET. TIAIL DTNy H—IF Serial Wire Debug T,

831l ANVRIAVAEFRALTO TV MEERT S

UTFDOESICANT B CICED. ANV ROV hEER T2 N TEET,

$ export PICO_SDK_PATH="/home/pi/pico/pico-sdk"
$ ./pico_project.py --feature spi --feature i2c --project vscode test

--feature 7 /> 3 VA AL CREDKEZIEE T 2. BYIAR T2 I—RAEILRIZBINSN. TOHED
BAMRERAEERTT Y FILO— RABINEINET, RP2040 DX T —HIRICET 2 £ T, EHDOWAELBINT
BENTEET, -list T S22V aBET S L. FAUELIRNTOREN—BRTINET, L8O TILX
I TETIE RCAYE—=TTARESPIA >R —T T4 AT R— MEEEZBML TLET,

--project A T 3 VHIBET D . CMake 7O U~ T 71 JLDIEN I, .vscode/launch.json 7 7 -
JL< .vscode/c_cpp_properties.json 7 77 -1 JL. .vscode/settings.json 7 7 1 LHOMERL SN E T,

OO FOERZRIE. ANV Y RIAVHOBEDHETCED IOV T M EEIR TN TEE T,

$ cd test/build
$ cmake ..
$ make

Visual StudioCode "B E IR T B EHTEE T,
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I —

help A 73> BRI BHOAN RS USEREST 2 ENTEEI. V774 NILE-—RZ2ERT
2BED. CNSDIHMBARINE T,

FHHERDVVELRS

AREIZIE. Raspberry PiPico DERAERIAT 5O DBERMNEH SN TWETH. —ZpDT 7
AR D—=RIDVWTHLEHLADTEVWEB S LNFERA. TDHFA
I&.  TRaspberry PiPico C/C++SDKJ ZBRBL TL7ZT WV, CORFaX>MIIF, POV
TREDEDICEILREINZDH Makelists.txt 7 7 17 JLRADITH SDK DIBIEICE DL DI
BARLTLVIZDONBRICDONT, ELLERA RS IN TV ET,

1
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EZ9RDOD STy RN TH—LETEI
REITS

RP2040 MBIE TEICHERINS S Z v k7 4 —LlE Raspberry Pi T4 % Apple macOS % Microsoft Windows 72 &'
MOTZw D4 —LZFRETAHCHTETET,

9.1. Apple macOS ETDOEJL R

macOS ETRP2040 D A— Rz EIL R T 275EIE. Linux DIZECIFBICEBTVET,

1L Y—=ILFz—>D1 VA=)l

VIl FT—>% A YA S—)LTBICIE Homebrew BAAEIC/RD £9, Homebrew A1 > X b —JL TN TLRLE
Bl 7TV AR=ILL TS L,

$ /bin/bash -c "$(curl -fsSL https://raw.githubusercontent.com/Homebrew/install/master/install.sh)"
RIS Y=L Fz—>Hm1 VA R—=)LLET,

$ brew install cmake
$ brew tap ArmMbed/homebrew-formulae
$ brew install arm-none-eabi-gcc

Raspberry Pi OFJBICHELN. RP2040 D I—REZEIJLRT 2D TEFRT, V—ILFT—>D1 VA ~—)LE
ld. macOS ¥ Linux TOFIBISEWEH D £ Ao Section 2.1 DFIBICHE>TSDKEANF L. [Blinky > 7ILEE
JLRLTLIES L,

9.1.2. Visual Studio Code #fEH T %
Visual Studio Code (VSCode) (. macOS. Linux. Microsoft Windows IZ¥f5 L TWET, macOSEX T >O— KL
THRE L. Applications 74 )LA—ICRZwJ LT T W,

Applications 7 # LA —IZBEIL TP a>%& 2 w95 . Visual Studio Code HY2Eh L £ 9

9.13.CMake Tools Ic&L B EJL B

Visual Studio Code Zi#Z&1 L 7= 5. CMake Tools & WS IRRIEEER 1 > R =L 2MENH D £, ALBIDY—ILN
—OISRHEET 1 D& U w2 L (F7z1. Cnd + Shift + X F—%3FL). [CMakeTools)] Z#EEL £9, B
D'JZARRT ICMakeToolsy) Z0)w oL, YA =ILARE>ED ) v ILET,

C ZC. PICO_SDK_PATHIRIZEZ M ZRTE T 2MENH D £, pico-examples 7+ L7+ JITHEEIL T .vscode T L7 b

]
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http://brew.sh
https://code.visualstudio.com/download
https://code.visualstudio.com/download
https://code.visualstudio.com/download
https://marketplace.visualstudio.com/items?itemName=ms-vscode.cmake-tools

Z
§

YERL L. settings.json & WD 7 7 JL@IBAL £T, CHUISKD CMake Tools 1' SDK DIZFT# 588 T = 5

Ul

IC720 £9, F/. CMake Tools T Visual Studio ZIEE T 2MENH D £,

"cmake.environment": {
"PICO_SDK_PATH":"../../pico-sdk"
I

A=A REBDOFIET =2 3 N—TENCHBWET A I1>&m 0w L. [Settings) Z2RLET, X

IZ. TSettings) ~-7 > T lExtensions) > CMake Tools configurationy &2 J w2 L&Ed, KIC.
Generator] £TRIO—ILAT> L. Ry o ZWIC TUnix Makefiles] & AL &9

0 T

[Cmake:

—HIILRIETOREARIC 5

&, CMake ¥ L —42—%FFHT TUnix Makefiles) ICHRET 2HEN D LI

£oT
GHDHOFITLIE L. COFHREZTHOAD > HA. Visual Studio 15 make Tl
L. GCC |Z ninja NIRRT =22 LB TR

I < ninjam T 7 # )L~ TERA
YD ET,

)9 57D EILRA

C DIRIBAH A FHTRET 2H 1L, settings.json 7 71 JLICITHIBI L T CMake Tools T Visual Studio ZF3
THICERE LA TNIEERSHEWVWI eRHD £9,

"cmake.environment": {
"PICO_SDK_PATH": "../../pico-sdk"
I8

"C_Cpp.default.configurationProvider": "ms-vscode.cmake-tools"

. TRile) X=Za—IC 72+t 2 LT TAdd Folder to Workspace:--1 %2 1) w7 L. pico-examples J7R I~ 1) [CFEE)
LT lMOkayy #27)w o LET, TODTT FAFARAFN. MI3OLSBI /N0 S —BREBENKRINET (
BRENABVWEEDLHD FT), T TlE. TGCCforarm-none-eabi] I /5175 —%BIRL T,

M13. 7OV v

o o N L X J Settings — Untitled (Workspace)
ICBLO> /A

EXTENSIONS [select a Kit for pic

VSR IRE
7 OERE [Scan for kits] Searc
[Unspecified]
Clang 11.03 L

Search Extensions in Ma
v ENABLED
CMake Tools 1.4.1
Extended CMake support
Microsoft & Commonly Used
Text Editor
Workbench

GCC for arm-none-eabi

Cmake: Build Args
Additional arguments to pass to CMake when building

Window Add Item
Features.

Explorer Cmake: Build Before Run

Search / Build the target before running it.

Debug

scum

Extensions Crmake: Build Directory

Terminal The directory where CMake b files will go.
= ${workspaceFolder}/build
Problems

Output

No extensions found. CRTTETES Cmake: Build Environment

RECOMMENDED

Environment variables to pass to CMake during build
Remote

Timeline Item Value
Notebook
Application

Add Item

Extensions )

Cmake: Build Task
CMake Tools conf... -
s Build using tasks.json instead of interal process.

Emmet
[ Cmake: Build Tool Args
GitHub

Grunt
DISABLED 0 — Add ltem
fomaster O ®0/AO0 ( CMake: [Debug]: Ready 3¢ NoKit Selected &3 Build [all] [

Additional arguments to pass to the underlying build tool when building

T4V RITFEHOEWA—IZH S [Build) RE> (BEMIVWTWERZ) ZI U YT LET, CNICED. EJLR
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]

T LU RUDMER S . EIL RAEB) S BFIIC. Section 3.1 TFEITEITL/c CMake AT Y RAEFNICETS
nE9 (M9 =R,

=y R TrAIILE LT elf 774 )b bin T 70 )b R 771 IILHERSNE T, CNH5D T 71 )LIdE 3L <
ERR S N7z build 7 L7 B U AD hello_world/serial 7 L 27 & 1J & hello_world/usb 7« L7 ~UICRFEINE

T UR2NAF Ul USBTOVE 2 —2—(CEESNIRP2040R—RICEER VI TV RROYTTEZZENT
TFEJ,

9.14. THelloWorld) 7047 2 LOHEHDER

BEATHPALILE SIS, stdio 2> GPO & 2> GP1 @ USBCDC (U 7)) 7213 UARTO ICIXfE LT THello
Worldy B> FIINTOT S LTI RTZENTEET, USBCDCEX—7w D LTEIILRT2HEIE. USB
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Manage
Home Share View Application Tools
~ 2 & > ThisPC > Downloads Search Downloads
Name Date modified Type
s Quick access
[ Desktop
& Downloads

1 cmake-3.17.0-win64-x64msi /¢ 56 A Windows Installer ..
(& gec-arm-none-eabi-9-2019-g4-major-wi... 5 Application

% python-3.7.7-amd64.exe / Application

5] Documents b4 vs_buildtools_732182721.1586263741.exe 8 M Application

[&=] Pictures 04 vs_community_732182721.1586263741.exe  4/8/2020 2:02 Application

b Music

(5 GNU Tools for Arm Embedded Processors 9-2019-q4-major -

Completing the GNU Tools for Arm
Embedded Processors
9-2019-g4-major 9 2019 Setup

GNU Tools for Arm Embedded Processors §-2019-g4-major
2019 has been installed on your computer.

Click Finish to dose this wizard.

Show Readme

Launch gecvar.bat

|4 Add path to environment variable
‘Add registry information

Cancel

o Type here to search
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9.2.1.2.CMake -1 > X b—)L

AN OY P rEEPRTINES. IRTOI—F—I2DL T, CMake # PATH & 2 7 LIBIEZ #1218
mLEd.

9.2.1.3. Build Tools for Visual Studio 2019 @1 > 2 ~—JL

16. Build Tools
for Visual Studio

2019%F 1 YA b—

MSEdge - Win10 (First Boot) [Running]

ILET, Installing — Visual Studio Build Tools 2019 — 16.5.3

Workloads Individual components Language packs Installation locations

Desktop & Mobile (4) Installation details

> MSBuild Tools
v C++ build tools
Included
v C++ Build Tools core features

F+—] C++ build tools
Build Windows desktop applications using the Microsoft
Ce+ toolset, ATL, or MFC.

v C++ 2019 Redistributable Update

Mobile Development with .NET
Tools for building cross-platform applications for i0S,
Android and Windows using C# and F2,

Optional
MSVC v142 - VS 2019 C++ X64/x86 build ool (...
Windows 10 SDK (10.0.18362.0)
C++ CMake tools for Windows
NET desktop build tools Testing tools core features - Build Tools
Tools for building WPF, Windows Forms, and console C++ AddressSanitizer (Experimental)
applications using C#, Visual Basic, and F: C++ ATL for latest v142 build tools (x86 & x64)
C++ MFC for latest v142 build tools (x6 & x64)
C++/CLI support for v142 build tools (14.25)
MMl Universal Windows Platform build tools C++ Modules for v142 build tools (x64/x86 — ex...
MM Provides the tools required to build Universal Windows C++ Clang tools for Windows (9.0.0 - x64/x86)

Platform applications. Windows 10 SDK (10.0.17763.0)

Windows 10 SDK (10.0.17134.0)
Windows 10 SDK (10.0.16299.0)

Web & Cloud (4)
2 MSVC v141 - VS 2017 C++ x64/x86 build tools (...

Location
Ci\Program Files (x86)\Microsoft Visual Studio\2019\BuildTools  Change...
By continuing, you agree to the license for the Visual Studio edition you selected. We also offer the ability to download other Total space required 474 GB

software with Visual Studio. This software is licensed separately, as set out in the 3rd Party, Notices or in its accompanying
license. By continuing, you also agree to those licenses, install

O Type here to search

B EHEUG Lt

A YRAN—IUBICTOY T FBESRREINCHEEIE. CHEILRY =T Z A YR N—ILT 20BN H D XT,

0.

SDK Tld. pioasm 'Y —JL & elfuf2 V—ILEO—HILTEIL R T 2HNENH 5 T=tD. Windows 10 SDK DT )L/ 4
—VEA VAT EIRENDDFT, 1A F—IILENTVSEEDOD—EH S NZHIFRT 2 . Raspberry Pi
PicodNAF U EEIRTERLARDET,

9.2.14.Python3.9 -1 > X b —)L

AV =B 7OY P hBEDSRIINES. IRTOI—F—IZ3 LT Python3.9 %1 > X ~—JL L. Python
39%F PATHY X T LIBEBIAEICEBMNLET, 7 VA S—IILOSRICTOY T SBENER S NIEE L. NAX_PATH 2%
DESHIREZENCT ENENH D FT,
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17. TAdd
Python 3.9 to
PATHJ Rw o X%
B4R LT Python
391 A =)L
L&Ed.

8.GitD-1 X

~—JL

Host Name:

Home  Share

v 2 &> This

MSEDGEWIN10
Manage

View | Application Tools

PC > Downloads v &  Search Downloads

@ Python 3.9.2 (64-bit) Setup

L Ee-nmem®

python

for
windows

Install Python 3.9.2 (64-bit)

Select Install Now to install Python with default settings, or choose

Customize to enable or disable features.

§ Install Now
C:\Users\|EUser\ AppData\Local\Prog

Includes IDLE, pip and documentation
Creates shortcuts and file associations

—> Customize installation
Choose location and features

Install launcher for all users (recommended)
Add Python 3.9 to PATH

x

Gitems  1item selected 260 MB

O Type here to search

9215.GitD1T XA =)L

()

Host Name:

MSEDGEWIN10

Manage

Home  Share  View  Application Tools

« 2 & > ThisPC > Downloads »

s Quick access
[ Desktop
¥ Downloads

Git 2.27.0 Setup

Choosing the default editor used by Git
Which editor would you like Git to use?

X

[£ Documents

&) Pictures
D Music
B videos
@ OneDrive
[ This PC
B 3D Objects
B Desktop
[& Documents
¥ Downloads
D Music

[&] Pictures

Use Vi (the ubiquitous text editor) as Git's default editor

may set it to some ofher editor of your choice.

{gitforwindows, org/

1B Videos

i Windows 10 (C)

& Network

Sitems  1item selected 456 MB

O Type here to search

Build 1
fm 71 o

Search Downloads

Size

ge

= & 3 © 3 Left ¢

655 AM

tEA VA= BBEIE TIAIN DI T Z—Zvin MDD LT 4+ A —ICEF T 2MENHD FT (M 18 %

P—RN—F 7 —BY - L TCItZERBT2ODF TV IRy I REHERLET, /oo Git D > X b—)LEFIC
(. FRZERN 2 VRO
window] ¢ TEnable experimental support for pseudo consoles | #ERT 52BN H D £7,

. [Checkoutasis,commitas-is) Ko 2%#IR L. [Use Windows' default console
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922.SDK &> FILDNF

C:\Users\pico\Downloads> git clone https://github.com/raspberrypi/pico-sdk.git --branch master
C:\Users\pico\Downloads> cd pico-sdk

C:\Users\pico\Downloads\pico-sdk> git submodule update --init

C:\Users\pico\Downloads\pico-sdk> cd ..

C:\Users\pico\Downloads> git clone https://github.com/raspberrypi/pico-examples.git --branch master

923. AY Y RZ+14 >&FERAL T lHelloWorld) 7O 2 L% EJLRT S
X Z 72 —"C Windows > Visual Studio 2019 > Developer Command Prompt Z iR L. ANV ROV hD oy V ROUZRTE
—370

RIS SDKDONSZZUATFDESICREL £J,

C:\Users\pico\Downloads> setx PICO_SDK_PATH "..\..\pico-sdk"

FHOWTLWAAXY Y RTIOY TR YROEET L ILLWIAYY ROV D0 Y ROZEETE T, JHICK
D. PICO_SDK_PATHIRIEE#MA EL < RESINF T,

pico-examples 7 F )L X —ICHEFH L. LLFDLSIC MHelloWorld) ¥ > I 7O L% EILRLEY,

C:\Users\pico\Downloads> cd pico-examples
C:\Users\pico\Downloads\pico-examples> mkdir bui ld
C:\Users\pico\Downloads\pico-examples> cd bui ld
C:\Users\pico\Downloads\pico-examples\build> cmake -G "NMake Makefiles" ..
C:\Users\pico\Downloads\pico-examples\build> nmake

CHUCED. B—=T v T7AIILE LT ef 770 bin 77 A1) w2 77 AIILDERSNFE T, DT 7+
JUIEL build 7« L7 & U ND hello_world/serial 7« L2/ & 1J & hello_world/usb 7« Lo MU ICFREFESNE T, U2 /N
AFIEC USB COAVE 2 — 42— |[CEGCNIERP240 R —RICEERZVYI T URROY ST N TEET,

9.2.4. Visual Studio Code ZER L T THelloWorld) 7O40 2 L% EIL RT3
V=I)LF T =D VA=) T L7z5. Visual Studio Code & > X b —JL L F£9, Visual Studio Code %4
5. WEDEEBEATIOV IV hAEIIRIZENTEES, AV RIA VAEFERITIMNEIZHD £HF A

Windows FE® Visual Studio Code & #0 > O— R LTA YR b—)LLET, 71V RA—JLATET LIcH. XZa—7T
Windows > Visual Studio 2019 > Developer Command Prompt Z EIR L. ANV ROV DUy Y ROUZEETET, IV
RO FRT UTOESICATILFT,

C:> code
CHUCE D IRNTOIRIBEMHIE L RE SNTARRET Visual Studio Code pEEEI L. WV —IILF T — 2D ELCERE

ENFEI,

L
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TRy TFOT A% 1) w2 LT Visual Studio Code B L 123580 XX — h X Za—H 5 EHE Visual
Studio Code wieEN L /cima. EILREBRITTELIEREINELA S, BEEHORTIL. BT [CMake Tools
Settings) & 7> 3> #FEHALTFENTIIO o b TEEIHN Visual Studio Code DIREX HET 2R HEER A
VEIGS OV RTOYF T > RUTVisual Studio Code #RI< C WO HET T, IRV RTAY TSI 0 VR
T Visual Studio Code #2819 27217 T, INTORBEEZHNELRESNE T,

RIC. CMake Tools & WO IRSRIEEER 1 > A b — LT 2MEHH D £, ARIDY —IL/N—DIRRIEE T+ 1> &~
w2 L (E7zlF ctrl + Shift + X F—Z3FL). [CMakeTools] ZEEL £d, EEREERD ) X AT CMake
Tools) #2OwolL. A 2AN—=ILARE>ETI) YT LET,

AR =Tz AZEROFET =23 N—TEICHZ2EET >0 ) w7 L. TSettings) ZEIRLEd, X

[

IZ. TSettings) 72+ > T TExtensions) > CMake Tools configurationy =2 U w2 L£d, RIZ. TCmake:
Configure Environment) £ TR HO—JLAZ D> L. TAddItem) % 2 1) w2 LT, PICO_SDK_PATHERIE L4 DB

% [\ \pico-sdk] ICERE L £9 (M 19 #&0),

¥ 19. CMake ¥13&

- = s X
6 Setting:

ik

PICO_SDK_PATH %

L P

ERET D

cmake

Cmake: Configure Args

Add Item

oK Cancel

€make: Configure On Open

Cmake: Configure Sef

Cmake: Copy Compile Commands

[Cmake: Generator] £ TRV O—IILA DT> L. Rwv 2 ZXNIC TNMake Makefiles] E AFTLE T,

0=

[Cmake: Generator] ZZ & L7ah o755, Visual Studio & ninja =7 7 # )L b THEA L. GCC & ninja KRR T
FRVERTIREEIBIRE BT 270, EILRAEHT 20/8EEN B D £79,

lSettings) —%#7T LT lFiley X=a2—|Z%&1L. [OpenFolder) #21) w2 LT pico-examples J R U
BEL. lOkayl #0)w o LEd, CHICED. 7OV TV FOREEEHNFTRSNET (M20%52281), CZT
I&.  TGCCforarm-none-eabiy J>/8 5 —ZEIRL £,


https://marketplace.visualstudio.com/items?itemName=ms-vscode.cmake-tools

20. Visual Studio
Code O o R Welcome X
> OPEN EDITORS

52 7E EIH v PICO_EXAMPLES

come page on startup

oo
5

OUTLINE Yes  Notnow

> TIMELINE
®0A0 @ CMake: [Debugl: Ready 3 No Kit Selected @ Build [l [c3

T4 Y RITFEOBEWA—ICH S [Buildl A2 (BEMIVWTWERZV) 2Oy ILET, CNICED. EJLR
Fo LU BUDMERR TN T CMake HEEEI L. THelloWorld) U > 7L OV o AEILR TN ET,

BTy b T AN LT elf 770 bin 77 A uf2 7 7 AIIDERINE T, CNSDT 7l #FLL
ERY 47z build T« L 27 U PAD hello_world/serial =« L2 1J & hello_world/usb 7~ L 27 kU ICREFESNE

o URZNAFUIE USBTOYE 2 —R—ICEHISNIERP2040 R — RICEER SV I T Y RROY ITEH5 DT
EEEE

9.25. THelloWorldy YO0 5 LD 72wy a1 ET

BOOTSEL R4 > 7% #f L Zah 5. Micro USB 7 — 7 L% A L T Raspberry PiPico % Raspberry Pi [ICIEHTL £ 9o T
LD BFBNUCUSBRY AR L =Y FE—RICTIDBEODDET, R—RIF. BEBNICIMIT RS T LTERRSNE
To CORRET. URNAFTUEIMITRSA TICRIVI T Y RROYFIETEHENTEET,

Raspberry Pi Pico "BICEN L. IMTIT R4 T LTOY T Y RHEBRESN. 7o vy asnNicd— ROKRTHEERS
nExd,

FEATRIELIELDIC, stdio T > GPO & 2> GP1 @ USBCDC (1) 77JL) £7=1& UARTO I35 LT Hello
Worldy >IN TOTSLZEILRTEHIENTEFET, USBCDCZZ—7 v M LTEILRT25%BEE USB
COCH O ZRAVTZAT Y T NA IR BTcD. RTIAN—Z"A VA M—ILT2NEILHD £ A

9.2.5.1. UART H/7

Raspberry Pi Pico MAR4E UART (CHGt L THN%ZERT I 5FE 1S USB-UART > 7))L > /N—4— (SparkFun FTD

>
Basic R — R72 ) % L T Raspberry PiPico # A E 21— X —(CEH T I2HELH D £9 (21 #2H),



https://www.sparkfun.com/products/9873
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21. Sparkfun
FTDI Basic 74 74
—7% Raspberry Pi
Pico ICEET T B

Windows 10 DFT L WN—U 3 V2 @BE LTV BRI BYBRSAN—AT TICHARAENTVET, RS /N—
HFEHAENTOARWESE. FTDIChip R 51 /1— O WebH+ FAEBBL T T L,

RSAN=—DA VA F—=ILENTVARVWEEIF. PUTTYZX T YO—RLTA YA M—=JLLTZE 0, RICC 2D
RSAN—=%FTLT MSerialy #FIRL. R—L—h~e LT M115200) £WS1E% [Speed) Rw o XIZAS

L. UART OV N—R2—TFBEINTWA U TILR— b2 ANNDLET. COVUT7ILR— O 573 0ES

I&. chgport AX Y RTHRT 5 N TETET,

C:> chgport
COM4 = \Device\ProlificSeriall0
COM5 = \Device\VCPO

CHUCED 7OT 0 T2 ) T7IIR— b —BRRINET, ZZTld USB-UART = U 77)L 3> /\—%—{d comMs
ICEEESINTVE T,

0

O TILTINA ZDSE. ENHUART-USB > U 7LDV NN—X—HOhhh5HRWEEIF. 7—TILEk
WTH S chgport IX Y RARTL T, EDCOMAR— A Iy REDICER RSN AL BdhElR LTI
Lo

BRECR— Rz ANSILTH S TOpeny RE>% 21w 2. Raspberry PiPico h5 D UART AW R — =+ )L™
4 Y RIICRREINET,
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BT OERGSFIFIRIE (IDE) (& Visual Studio Code TT (5% 12 28), 7o7/2 L. RP2040 & Raspberry PiPico THID
BEAERILZ_CHTTFED,

10.1. Eclipse = AT %

Eclipse (&, WILF T v kT 7 — LDHAFFRIRIE (IDE) T. x86 Linux. Windows. Mac ICXfELTWET, £/o &
HARD IDE (£64 2w FDARM ¥ 27 LICHIIS L. 64 B b OS HYHE#H, S 1 Raspberry Pi4/400 > 1) — X (4GB L4
) THBEE<EELE T, T Tld Raspberry PiPico TERTE 2 & SIS0 Linux 7 /31 X T Eclipse 2w b7
v T FBFEICDOVTHRBL T, Raspberry Pi Pico N\DEGITEIFERD £IHL (EHDDTXT LICDVWTHIFIEFE
CFIBICARD £96 Linux IND T T w k74— LICDWTIE Section 9.2 ¥ Section 9.1 #BB L T 12T L,

10.1.1. Linux ¥ > > T Pico %& Eclipse Blctzwy 7w 9%

AR5t
* 4GB LI ED RAM A RBE S NIcRM/N—23 > O Linux HB8IES 27 /81 R
C MU EYRDARL =T VTV RT A
¢ N=23 > 311 LED CMake

0.

[T, 64 £ v MhRRD Raspberry PiOS 13, R—&fgE L TT A M E{T > TVREET T, RO —HhRIE.
http://downloads.raspberrypi.org/raspios_armé64/images/ h 54 7> O— R T2 ENTEFET, AD 64 £ MR
Linux 7« AU E2—=>3 v BEATEETHN. —FHD7 A MUE 22— 3> (Raspberry Pi B® Ubuntu 72 &)
ICDOWTIE. HHIET A ZT>TVWEBA SDA—RICOSAXA—=VF 4 VA b—)LT 255515 BEDOFIET
AVZAR=ILLTLIEE L,

Raspberry Pi Z B¢ 23F& 3. configtxt 7 7 1 JLICLA R DI7ZBIL T, 2D UART ZBMICT 20BN DD &
ER

enable_uart=1

F/oo OpenOCD & SWD TN IS RT LBHA VA M—ILTZRENHD £ A VA F—ILAEICDVTIE BES
TZRL T L,

10.1.1.1. Eclipse ¢ Eclipse 752714 > D4 > X b—)L

BREOFIET. &M Eclipse Embedded CDT# A > 2 b —JLL&E T, ARM 75w T+ —LEFEHRT 2886

ld. Eclipse @ AArche4d N—=2 3> (64 EY FOARMN—=232) A Y X b= )LT 20ELH D £9, Eclipse D Web
1 ~ (https://projects.eclipse.org/projects/iot.embed-cdt/downloads) T. IRTDN—I a3 V&R S N TE
ESCIN

FRALTVWASRTALICHNT 2770 >O—RFLTHRELTIZE V. RSNz eclipse EWOEITT 7
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1ILERITE D . Eclipse 8L £ 9,
$ ./eclipse

Eclipse @ Embedded CDT /A=< 3 ICid. C/C++ B F v b & Embedded FAHF v FOMTEBLTVWE T, cHDF
w MZ& D Raspberry Pi Pico DB THE R TR TOIEEZIT S CENTETHT,

10.1.1.2. pico-examples 7 = JL X —DfEH

Pico IRIBDIZEM )L RS X5 Ald CMake T3, /o7 L. Eclipse ICIFERDEIL RS T LD H 5. CMake
AL EFA. €Dl pico-examples 7 # LA —H®D CMake EJL R % Eclipse 7AY T MITIAT 2MEN D
DFERT,

*  pico-examples 7 # /LA — C [ UPEEBIC. pico-examples-eclipse 78 & DEFITHIL W T # LA —ZEa L &9,
C HLLWI IR —ICBHLET,

* JVX7% PICO_SDK_PATH ICEREL £95,

$ export PICO_SDK_PATH=<wherever>

NV RIA YT UTFDELSICNILET,

$ cmake -G"Eclipse CDT4 - Unix Makefiles" -DCMAKE_BUILD_TYPE=Debug ../pico-examples

CHICEDL TTD CMake V) =DV — 2= L T pico-examples-eclipse 7 # LA —MIC Eclipse 7OV T2 b7 7
TILDMER SN E T,

CNTy 770 XZa—® lopen project From File System] & /> 3 VA@EAL T LW OV o T 71 I)L%E
Eclipse ICFRAAT CEMTESLDICBRD F LT,

10.1.13. )L R

IOV IO O-5—TCEBMO IO o bEET ) v o Ly TBuild] ZIBIRLEd, LD, IART
DY T RENET,

10.1.1.4. OpenOCD

Z CTClE. OpenOCD & X7 L% B L T Raspberry PiPico Y BE L £ 9. O— REFTI BF1C. KRART/NA R

Raspberry Pi Pico & 2 #8507 /N w 7«1 > 2 —D =1 AT T 52BN H 0D £, Raspberry Pi D&, GPIO Z#4t4
BLTINEFTS ZEATEETH /— VIR TRI by /Y AV TlE BMON—R I T 7HERT 24
BABHDET, 1 DDAEE LT Picoprobe h'ixE) ¢ % 2 8B D Raspberry PiPico #EAR L £ ((J5E A X E8), T

Ny TEFICET 2L VSRRAIC OV TR, FESEASRLTRET L,

OpenOCD M1 > A k= )L AT Lich. TOJ 5 LDEITEIC Eclipse & OpenOCD MMBETE 5 K SICHRTE

THRENDD F9, OpenOCDICELD. GDB A > X —T 4 XH Eclipse ICIRHINETH. TNV IBEICIEZ DT

L
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VE—T A AEERLET,
OpenOCD ¥ 27 LA HRET 1213, Window X =2 —@ [Preferences] # IR L F 9,
MMeuy OFENZE 2 U w2 LTH 7> =>%ER L. [6lobal Open0CD path) #27 1J w2 L& T,

lExecutable) 7 —JL RIC Topenocd) “ AL F T,
VBRI T 7S AT LDBREEIRLE7,

lFolder) 7+ —JL KT GitHub 7% Pico OpenOCD 7 = —

22. Eclipse workspace - pico_examples-D _examples_eclip direct _spi/bme280_spi.c - Eclipse Platform voax]
File Edit Source Refactor Navigate Search Project Run Window Help
T. OCD OET7 [®] [+ Debug Preferences P R R R
A ILDEHETE S @@ v 418~ 8 G ypefitertext Global OpenoCD Path Gvo vy Q iy & +E
& Project Explorer % » General Configure the location where xPack OpenOCD is installed. Tr | = & | & Outl 52| ®Buil ®boc = O
AEBETE B& |0, stored within Eclipse. Unless redefined more specifically, the: BN o % ¥
» Help all projects in all workspaces. o dig P8 ntic.t
B PICO-SAMpIes DDUGBRICC , 1gralUpcate Afterinstalling Open0CD updates, restart Eclpse forthe defe © digPo:intiot
iage Servers evaluated and use the Restore Defaults button to configure t »>” ) ; ® dig H1 uinte_t
location g © digHsunet
lobal ARM Toolchains Paths B @ digH6: et
Global Build Tools Path e frdenocd B e digH2 intiet
Folder ome/pi/projects/openocg,/. Browse. B e digHaintes
Workspace ARM Toolchains Paths E ® dig H5:int16t
Workspace Build Tools Path & compensate_temp(int32.1) : int2
Workspace OpenOCD Path = ® compensate_pressure(int32_t)
» Remote Development # compensate_humidity(int32_t)
» Run/Debug ©9cs_select() void
» Team g ©° cs_deselect() - void
» Terminal B o® write_register(uint8_t, uint8_t) - v
<60 & © read_registers(uint8_t, uint8_t¥, 1
# read_compensation_parameters
& ° bme280_read_raw(int32_t*, int3,
T
RestoreDefaults | & ff H@@ ® D@~ -~ = o
3,2020,1237:43PM)
[QF 1%} Cancel =

(21) faultmask (/1): 0x00

(22) control (/2): 6x00

===== Cortex-M DWT registers

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

XPSR: 061000000 pc: 6x0000012a msp: 0x20041f00

10.1.1.5. TR T B DIER

Eclipse COA—RZETLIED TNV I ZIT DT 2ICIE ETREBBRZERTABLEN DD F T, DHE
ICE D EFFT2I—R. REARNSA—E— TNV H— V—X/8Z. VD!

SR
EHREFECTAHLOICHEDET,

Eclipse @ TRun) X =2 —"T TRun Configurations| #IERL £d. 7/V v IHRE
Debugging) 7 P> 3 VAIEIRL THS INew Configuration) RE > ZEINL £,

(S8 A ERL S 21215, TaDB Open0CD

workspace - pico_examples-Di

_examples_ )_spi/br 0_spi.c - Eclipse Platform v oA X

23. Eclipse T+
HLLWERITRERS

/7N R

File Edit Soul Debug Configurations Vo x

(=] { Create, manage, and run configurations )4~
L B & wE

% Project Explor

WEVERLT B 5D EoimolarEn s e N oo % f

t

Tpe flter text (5 - Press the ‘New Configuration’ utton to create a configuration of the selected type.
» &5 pico_examg . . t
EC/CH Application - Press the ‘New Prototype’ button to create a launch configuration prototype of the selected type. \
[E1C/C++ Attach to Application £ - Press the 'Export’ button to export the selected configurations. ¢
E1C/C#+ Postmortem Debugger - Press the ‘Duplicate' button to copy the selected configuration t

C/C++ Remote Applicat

EIC/Cr+ Remote Application X - Press the Delete’ button to remove the selected configuration t
@ Debug Adapter Launcher A
1608 Hardware Debugging - Press the Filter button to configure filtering options X

- Edit or view an existing configuration by selecting it

(d - Select launch configuration(s) and then select 'Link Prototype’ menu item to link a prototype.

[Epico_examples Debug
& Launch Group
& Launch Group (Deprecated)

& - Select launch configuration(s) and then select 'Unlink Prototype’ menu item to unlink a prototype. t
- Select launch configuration(s) and then select ‘Reset...totype Values' menu tem to reset with prototype values. | ¢
2mp(int32_1) - int2

Configure launch persp ings from the ! ! preference page. ressure(int32.)

umidity(int32_1)
d
void
Jint8.t, int8 1)
| m

Filter matched 11 of 11 items.

® Close Debug

%

10.1. Eclipse & {EH T % 56
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24. Eclipse T+
ETT7AILDOT
Ny T ZRET S

101151 F T 57U Tr—23 ORHE

pico-examples #EIL R T2 SEIERTIVT =23 DETI 7AIPMERENE cd. EDT 71 ILEFET
TEMN(FEET NV T T2D) ZERT2HNENHD £,

FRun configurations _—>® TMainy 27T lBrowse) & 7> a > a@EHALT. ET792C/CH+ T U Tr—>a 0%
BEIRLE7,

Eclipse # EJL KRG 2 ¢ Eclipse 7OV T 7 LA —DH T T A LA —RICET T 7 1IILAMER S NE T, T2 T
I IFDESICIEELF T,

+/pico-examples-eclipse/<name of example folder>/<optional name of example subfolder>/executable.elf
e RUE LEDZ RS E 2> P TAOT S LDFE. LTOETT 7 A IILIMER SN E T,

--/pico-examples-eclipse/blink/blink.elf

pace - pico_examples D! _examples )_spi/bme280_spi.c - Eclipse Platform voax

File Edit Source Refactor Navigate Search Project Run Window Help

[R][F][®] [# Debug ~| (@ pico_examples2-Debug_c v Hvl@ ®~Q v Bie & @ @ -E-Gv $-0~QAv &4~
RE T SilE Y Edit Configuration v oA x Q B B wE
& Project Explorer % Edit GDB OpenOCD Debugging configuration pico_examples2-Debug_configuration for Debug 1 g=0ul X ®Buil Wboc = B
=] ‘?5 B 1% ‘i \5 ° ¥ f
- ayro i
» % pico_examples (in pico_ex
® dig.P6 int16.t
» &S pico_examples| Debug@p\c
Launch C Name: | pico_examples2-Debug | © dig P7:intl6.t
B Main| % Debugger| & Startup| & Source| T Common| % SVD Path|  dig P inti6.t
e dig P9:int16.t
Project ® dig Hl uinte.t
| pico_examples-Debug@pico_examples_eclipse2 Browse... o dig H3 uintB_t

0O o @

C/CHA # dig H6 :ints_t
Spi/bme280_spi/bme280_spi.elf © digH2 int16t
o dig Ha:int16t

Variables... | Search Project.. | Browse.
© digH5 int16.t

= @ compensate_temp(int32.t) int2
Build Configuration; | Select Automatically - @ compensate_pressure(int32.t)
@ compensate_humidity(int32_t)

8uild (f required) before launching

Enable auto build Disable auto build
*) Use workspace settings Configure Workspace Settings o ©csselect) vod

S o%cs deselect) void
o write_register(uint8_, uint8_t)
& ° read_registers(uint8_t, uint8_t*,

= read_compensation_parameters
c# ° bme280_read_raw(int32_t*, int3
o main() :int

IPEE #r8-8> =0

0,1237:43 PM)

@ | Duplicate Delete Cancel 0K

(22

e W it registers
arget halted due to debug-request, current mode: Thread
P oxatoa000s pc: 0x0000012a msp: 0x20041f00

Info : dropped 'gdb’ connection

101152 7\ H—DRE

C CTlE. OpenOCD # A L T Raspberry Pi Pico L I@(Ed 27c. COEMEZRET 2MENDHD £,
lExecutable path) 7+ —JL K & TActual Executables 7+ —JLRIZ Topenocd) “ ANJILF ¢, F/c. Pico BEDFH
% OpenOCD TEAT 2L DICHRET 2MENH S/, [Configoptions) 7+ —J)LRICUITOO—RZEZANSILF

Fo Pico fRD OpenOCD A'1 > X b —ILENTWBHBAEIET L OIC/NNRZEET2MEN DD CCITFRLTIRE
L\O

-f interface/raspberrypi-swd.cfg -f target/rp2040.cfg

ZDMD OpenOCD FBEIF. INTT I AL MEICRES 2HENHD £,

EIBEAT 27 /0y H—1FGDB T9s GDB I3 OpenOCD 7/\w 7 — & xi5E L 72 H' 5 Raspberry PiPico ©@fEL £9
HY GDBIZIE. IDE IS 2IBEN R A V2 =T 14 AMMIBLTWVET,

Y % GDB /N — 3 >IF “gdb-multiarch’ T 2726, Executable name) 7 —JL K & TActual Executable]
T —ILRICIECDON=U23 > FFNILET,

e
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Create, manage, and run configurations

Ny H—&
OpenOCD Z=RE Y
% o#a L] v Name: ‘ pico_examples-Debug_pico_examples_eclipse Configuration ‘

(£)Build Docker Image

[E]C/C++ Application

[E]C/C++ Container Launcher

[E]C/C++ Remote Application

€ C/C++ Unit

© Docker Compose

[E1GDB Jumper Debugging
~ [£]GDB Open0CD Debugging

[£1GDB QEMU Debugging
[E1GDB SEGGER J-Link Debuggit
» & Launch Group

type filter text Main| % Debugger & Stanuﬂ 2 Source] B Qommon] % SVD Path}

Open0CD Setup

! Start OpenOCD locally
Executable pathGDpenDcd \

openocd /
M{ use the global or workspace preferences pages or the project properties page)

Browse..  Variables...

Actual executabl:

GDB port:

Telnet port:

Tel port: 6666

Config options:  (Cf interface/raspberrypi-swd.cfg -f target/r2040.cf

v Allocate console for OpenOCD [ Allocate console for the telnet connection

Launch over Serial
& Run Docker Image
¥ SystemTap

GDB Client Setup
v/ Start GDB session,

Browse... | Variables...

26. Eclipse ©
SVD /SR=ZHRTFET
)

Executable namﬂgdb—mulnamh \

Actual executabl gdh—multiamh/

Other options: ‘

Commands: set mem inaccessible-by-default off

Filter matched 17 of 19 items Revert

Apply

® Close

10.1.1.53.5VD 72U 4V DHEE

SVD 213, Pico R=RODEIL D XA —DRREREZIT D Icd DEEEH EA

NFENTWVET . SVD T 71 ILICIE

LY RE-OBFT BN S TWE T, Eclipse B SVD 7501 VIZ& D SVD DIEED' Eclipse IDE L& S

9, VD FZJ+ > Embedded BEE TS U 1 VICHEL TWVWE T,

lLaunch configuration) @ SVD path) # 7% ZIRL. SVD 7 7 1 ILAFIET 27 7 1LY T L EOBFENTL

9, @BREIE picosdk V=RV U —HICHD £,
DU CHlZ R L&Y,

-+/pico-sdk/src/rp2040/hardware_regs/rp2040.svd

Create, manage, and run configurations

o#a ad v Name: ‘ pico_examples-Debug_pico_examples_eclipse Configuration

type filter text Main f’i? Dehuggerf’ Startup (E/ Source (E @mmo@

£)Build Docker Image SVD file (used by the peripheral registers viewer)

EIC/Cr+ Application File path@i/pmjems/pico,sdk/sm/rpzmolhardware,regs/rp@

‘ | Browse... |

Variables... ‘

[E1C/C++ Container Launcher
[E]C/C++ Remote Application
Cii C/C++ Unit
O Docker Compose
[£1GDB Jumper Debugging

~ [£1GDB OpenOCD Debugging

[E]GDB PyOCD Debu
[£1GDB QEMU Debugging
[E1GDB SEGGER J-Link Debuggit
» & Launch Group

Launch over Serial
& Run Docker Image
¥ SystemTap

Revert

Filter matched 17 of 19 items

Apply

{
{
@ Close
{
|
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58



Raspberry PiPicoxtzw b 7w L &S
e —

27. Eclipse 7/
v H—OREEEIC
RrREns7 /Ny
T4 RIOB

10.1.154. 7\ H—DET

ROREBREFRELIES. A4 T700GTFD Run) REVEFALT. §CICTNVH—AREEIT L ENTEE
Yo FloldE. Tapply) KRR VEGHAL TEBFRBEER L. [Close) REVEFBHAL THAATAIERBLSCHT
TET, DB TRuny XZa2—@ Mdebug) A 7> a>aERLT. 7IUT—>3 > E5F TT2 N TEET,

TNV H—ZHE TS Eclipse T /Nw T E—RIZBD BEROT NV I T4 VY RTEY —=X D= R7 4 Y RUHR
IREMNFT, Fiow [Peripherals) Ea—bFRnINFzd, Thld. VD T2 EHELTALL Y RA—ICT7 V1R
TEZEBICENAEL 2—TF, TMNT. Eclipse DIZENART /NNy Ity a vhBEIBINE LT

File Edit Soume Refactor Navigate Search Project Run Window Help

NEDIEE @ BISIN PURNEA A[PRE S 4 0 -Q-iBP-i s E-H-CDa DD Qe LER
4 Debug & Project Explrer = o Variables 2 % Sreakpoints. EEEE 2 § = o

id uintg.t 0620 Hex)

1A humidly g2t 0
erpressure st 268442249
8 wtemperatre 32t 536876512
B
8 gdbmultiarch E
HE B
BT AT

ster block 1o control ATC:
gle-cycle 10 blockn Provides corelocal and inter-cor

o
000

Register block for various ehip contrl signals

TSYSNFO 0¢40000000
S TBMAN 0¢4006C000  Testoench manager. Allows the programmer o know i
BTMER 0:40054000  Controls time and alamms\n time is @ 6 bitvalue indical
ZuaATo 0:40034000

S UMRTI 0¢40038000
FUSBCTALAE 050110000 USB FS/LS controller device registers

No details to disolay for the curtent selection.

Cet BB 88 %~ § =n
0x4003000 0x00000000
0x4003C004 0x00000000
064003008 0x00000000
0640030000 0x00000003
» s sspopsR x00sC0T0 0x00000000
& SSPMSC 064003014 0x00000000

10.2.Clion #f8Hd %

Clion &, JetBrains T MM T 2V ILF I o v b7 # — LADHEFEFIRIE (IDE) T. Linux. Windows. Mac IZXf/5 LT
WEd, Clionld. 7ODRHEEY JetBrains 1@ IDE #FE 21—H —H K <FAT 2FA IDE TIH. EMR>
VARER S A 2B H D £J, Clion Z Raspberry Pi THEB T2 CIFTETERITH. RBEAMETHERIT S CE
TEFEHFA. TOHD. TR MY TNV AV — /)XY AV TClionZEATAZCZEHHLFET,

JOY U FORE. BFE. CILREEEICTS A TETEIN. TNAVITDOREICOVTIE. RS TIEHIETN
TNTWAWEDD DD Tetd. TEINETT,

102.1.Clion tzvw k7w =S

Clion M1 > X b —JLENTLARWESEIE. https//www.jetbrains.com/clion/ BB A 7> AO—RLTA YA —I)LT 3
ZENTEFTD,

10211. 7027 FDOERE

CCTIE BN TFOY Ty e LT pico-examples #ER L £ 9,

pico-examples 7O T FAEFIIZIE. TFile) X =3 —7T lopen) ZEIRL. FTwo 7D kLT pico-examples
T LI RUZERLT TOK) 2L &7,

D& SBEENTRENE T,

.
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28.Clion @
pico-examples >
7o o s

[ 29.Clion T
CMake 707 7+

IVERES S

pico-examples - README.md o ®
File Edit View Navigate Code Refactor Build Run Tools Git TeamCity Window Help
plco-examples /Add Configuration... [ Jp— ] Gt v v » O BaQ
§ = Project % — i README.md =
¥ > s pico-exam, -/dev/pico/pico-examples WK @ sammg
= lliExternal Libraries [
o 7 "Scratches and Consoles PICO SDK Examples z
g
& =
2 g
N Getting started o
% See in httpsigithub. dk for getting started information.
&
; Minimal Examples
App Description Link to prebuilt UF2
hello_world  The obligatory Hello World program for Pico (USB and Serial versions)  htps:/ipico.raspbertypiorg/uf2/hello_world.uf2
blink Blink an LED on and off, htps:/ipico raspberrypi.org/uf2/blink.uf2
ADC
App Description
CMake @ Debug % -
s /none/granan/ . 1oca1/share/JetBrains/ i 81 i Linux/bi -DCHAKE_BUTLD_TYPE=Debug -G "CodeBlocks - Unix Makefiles" /
| CMake Ervor at pico sck import.cnakeis (nessage):
” | PICO SDK location was not specified. Please set PICO_SDK_PATH or set
% ™ PICO_SDK_FETCH_FROM_GIT to on to fetch from git.
@ | Call Stack (most recent call first):
" & CHakelists.txt:4 (include)
]
-- configuring incomplete, errors occurred!
5 [Failed to reload]

g 2
* H
© Problems | Git B Terminal IS TeamCity | A CMake | = TODO QeventLog

=] LF UTF8 4spaces | pre release W @ -

BEO FPICTS—X vt —IDFRRENTVETA. Nl MClion A CMake 7OV =7 hEGFAAE D C LTz
DN PICOSDK PATH AMBE SN TWVWARWEDICT T —HFEE L) tWS xR LTVETD,

10.2.1.1.1.CMake 707 7 1 JLDRE
File) X =2 —7 [Settings+) ZiR L. [Build, Execution, Deployment] T [CMake) ZIEIRL £7,

lEnvironment: ] T PICO_SDK PATHIRIBZAHZRTE T 2 (29 #2H) T 4. [CMake options:] T -DPICO_SDK_PATH=xxx %
RETHELTHREIDECHTELET, CNODOEEHF. IV RITA DS cmake T H I RICIETE § 2IRIEL
o<y R B EIRRICHEEE S 2 726 PICO_BOARD *° PICO_TOOLCHAIN_PATH 72 & CMake 58714 T 115 DATEIC
KDIBESND CIZBDET,

Build, Execution, Deployment » CMake For current project Reset

> OO B Reload CMake project on editing CMakeLists.txt

External changes always trigger project reload. For example, VCS update

Keymap
> Editor Profiles
plugins Profileis a named set of build options. For example, create separate profiles for Debug and Release builds and switch between them

> Version Control when needed.

~ Build, Execution, Deployment + - @ Enable profile
Toolchains A Debug Name: Debug
Compilation Database Build type: Debug ~ | Corresponds to CMAKE BUILD TYPE
Custom Build Targets Toolchain: Use: Default + | Manage toolchains...

Makefile
CMake options: -DCMAKE BUILD TYPE=Debug

" Use -DVAR_NAME=value to set variables, -G to specifya custom generator.
> Debugger All CMake options

Python Debugger

Python Interpreter
> Deployment Buildoptions: | - -] 9
> Console Arguments after ' are passed to the build, other arguments are
CMake command line parameters. Default options depend on the
toolchain’s environment.

> Build Tools

Build directory:  cmake-build-debug

Coverage
> Dynamic Analysis Tools

PICO_SDK_PATH=/home/graham/dev/pico/pico-sdk

Embedded Development
Additional variables For CMake generation and build. The values are

Required Plugins added to system and toolchain variables.

Swift

> Languages & Frameworks

2 B cencel Apply

CMake 7O 7 71 ILIE. BRZEE THBRETNTIER T2 N TEFE T, Release T T 77 IILEIBINT 255
g T+ RE2 Y=L TPICO_SDK_PATHE#MZBHRTE T AN [+] REZVD2DAICHZ AE—R2 U =HL T,
TO77AIIOERCREETRELF T (M30 ZE2R),

L ———
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30.ClionT22

Ho CMake 7017 a Build, Execution, Deployment » CMake For current project Reset
- Reload CMake project on editing CMakeLists.txt

7ANERET D ’ :::,::r:nu & setavr Extemalchang:s :lways tnggergproject reload. For example, VCS update

> Editor Profiles

Plugins Profileis anamed set of build options. For example, create separate profiles for Debug and Release builds and switch between them
> Version Control i rEEiz
~ Build, Execution, Deployment + - B a Enable profile
Toolchains A Debug Name: Release

Build type: Release | Corresponds to CMAKE_BUILD_TYPE

Compilation Database
Custom Build Targets Toolchain: Use: Default ~ | Manage toolchains...
Makefile
CMake options: -DCMAKE BUILD TYPE=Release
> Build Tools
y Use -DVAR_NAME=va lue to set variables, -G to specify a custom generator.
» DitEEEy All cMake options »
Python Debugger
Build directory: | cmake-build-release
Python Interpreter

> Deployment Buildoptions: -~ -7 9
> Console Arguments after '~ are passed to the build, other arguments are
CMake command line parameters. Default options depend on the

Coverage B
2 toolchain’s environment.

> Dynamic Analysis Tools
Embedded Development

Envi PICO_SDK_PATH=/home/graham/dev/pico/pico-sdk

Additional variables For CMake generation and build. The values are

Required Plugins added to system and toolchain variables.

Swift
> Languages & Frameworks

2 BT cencel | Apply

[OK) g . M3l DELSBRBEBEIFRSNET, COBEME C. 220 ST 77 )L (Debug & Release) B L T2
DORITHRREINTLVAZCISERL TR TV, COBEE TS Release MEBIRENT WS /cd. CMake 707 7
IHEBICRESINIZ EHERTETET,

31.CLionT22

o_examples - README.md

S CMake 017 File Edit View Navigate Code Refactor Build Run Tools Git TeamCity Window Help
. ake pico-examples 4 [ = adc_console|Debug ~ | b # G G % % _ Gt v v A BaQ
)|t Project « ) © — & README.md =
7AINERET D 2 S ntapmend_ 3
£ >t pico-examples W o u g
B >l External Libraries )
. > "Scratches and Consoles PICO SDK Examples z
H
= . g
Y Getting started H
% See in https:/igithub, ik for getting started information.
¢ Minimal Examples
App Description Link to prebuilt UF2
hello_world  The obligatory Hello World program for Pico (USB and Serial versions)  hitps:/pico.raspbertypi.org/uf2inello_world.uf2
biink Blink an LED on and off htps:/pico.raspberrypi orgluf2lblnk.uf2
ADC
App Description
CMake: A Debug _A Release & -
s -- Found assembler: /usr/bin/arm-none-eabi-gec
Defaulting PICO target board to pico since not specified.
| Using board configuration from bico/p incl pico.h
% ©  -- Found Python3: /usr/bin/python3.8 (found version "3.8.5") found components: Interpreter
o 2 Tinyuse availabie at i/ tiny o pberrypi/rp2040; adding USS support.
' -~ Found Doxygen: /usr/bin/doxygen (found version "1.8.17") found components: doxygen dot
5 ELF2UF2 Will need to be built
PI0ASH will need to be built
-~ Configuring done
- Generating done
] - Build files nave been written o picolp v 16-retease
& [Finished] ]
* -
© Problems |+ Git B Terminal & TeamCity ~ A CMake := TODO Q EventLog
o 181 LF UTF8 4spaces I pre release @ +

102.1.1.2. EJL RDET

CCTIE 1DUEDA—4y FECILRLET, ezl V—INA—FROROY AT LT 2 —T
lhello_usb) ZZRE/IIATIL. ERIOY —IL7 A4 AV EHTICED. =TV hZEILRTEZZENTEET
(032 %#88), /g, Build) X=—a2—T. IRTHOEZ—7 v D TILEILRPZOMD L1 TDOEIL RETS C

N

ENTEET,

L ———
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32.hello_usb [— o @
File Edit View Navigate Code Refactor Build Run Tools Git TeamCity Window Help
MNEBICEILRE ico_stdio . 2 st ) i
Blo (& pico-sdk ~ src  rp2_common = pico_stdio & stdio.c A | T helousb|Debug ~ » # G G H # _ . &% Gitt v v 2 o BQ
o o § Project ~ B I ¥ & — &hello_usb.c & stdio.c B
NicCezmrdeE 2 = plco-examples - IR 7
™ > il External Libraries L = &
&) o > " Scratches and Consoles z
g /
@ s
i g
#nclude .. £
] 17 PICO_STOTO_UART u
H -
? #endif
n
£1¢ prco_storo_uss
#include "pico/stdio_usb.h"
senatr
“a¢ PICO_STDIO_SENTHOSTING
Fenaie
static stafo_driver_t sarivers;
static staio_ariver_t sfilter;
#1¢ prco_sToouT_nuTEX
to_init_nutex(print_mutex);
begin() {
int care_nun = aet_core_nun():
Messages:  Build & -
E]
E
L.
s uneration
3 [108%] Built target hello_usb
2 o rintenes q
* 3
© Problems | Git M Terminal A CMake [ TeamCity & Messages = TODO QEventLog
ild Finis i 7 27:1 LF UTF-8 4spaces C:hello_usb|Debug V pre_release W @ ++ @

ROy IR O L IR—T. EILRTBZEZ—7 v ~fEAT S CMake 707 71 )L (ZDIFEIE. Debug F 72l
Release) D F 4 EIRT 5 _ e N TET £,

T Y RUTRED R T =2 Z/N—Z5 . hello_usb & Debug MFRENFT (M3 ABHE) T7 1 X—DIEXX/NAT T
MEEEL CHEGIET 57c0 DR~y Y CMake 7O 7 74 LHAFRIRE N E T (LAATIE. hello_usb ZFEIRT 5. H

RTINS NAHAEAICR > TVWE L) BULTWLS stdio.ec 7 77 JL Ty PICO_STDIO_USBASBETNTWLS C

[oat==)

ENRENICHERBTE & IH. PICO_STDIO_UART IFRE TN TV EEA (1S DZEHUT hello_usb DRED—EFT
o ZATSVDONAFTURERDEIL RE/EIE. ZDOREND SDK TEYEND . REMICHER TS 2T
BRT 5 CEFTT,

102.1.13. EJL R DOEY)

EILRDOEEDE. 7O bDIL—bT o L2 ~UKRD cmake-build-<profile> 7« L7 M UICREINE S (X33
H#20), "DOFITIE. cmake-build-debug T L7~ JICIRBEINE T,

R

UF2 7 7 7 JLIE. BOOTSEL E— RDRP2040 7 /N1 RICAE—F 2 ENTEET, ELF 771 ILa 7 Ny I TERT
SCCHTEET,

I
10.2. Clion Z AT % 62
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33.hello_usb
EIL R OREY

pico_examples - stdioc o

x

File Edit View Navigate Code Refactor Build Run Iools Git TeamCity Window Help
pico-examples = cmake-build-debug - hello_world  usb ' % hello_usb.uf2 A [Fhellousb[Debug ~ | » & G @ % & _.% Gt v v A0 @
§ 7 Project ~ @I T & — Zhellousbe dio.c
£ v mpicoexamples -/dev/pico/pico-examples
> Made
> mablink
> m clocks
> e cmake
~ W cmake-build-debug
> madc
> mblink
> mclocks
> M cmake
> B Chakefiles 2
> W divider 22 #if PICO_STOIO_USB
> mdma 3 clude "pico/stdio_usb.h®
> melrauf2
> maflash
> ma generated #i¢ PICO_STOIO_SETHOSTING
> mgpio
~ M hello_world 2 senaif
> B CMakeFiles
> M serial Static stalo_driver_t sdrivers;
v mush Static stolo_driver_t *filter;
> B CMakefiles
A cmake_install.cmake 1/17/21,8
i hello_usb.bin 1/18/21,5:13Pm,3 >
# hello_usb.dis 1/18/21,513PM,51
i hello_usb.elf 1/19/21,5:13pM, 57

8%3 A v

2 structure |

aseqeieq (il IsoH 0wy i O

17 PICO_STOTO_UART

7 Pull Requests.

17 PICO_STDOUT_MUTEX
auto_init_nutex(print_mutex);

2 Makefile 1/17/21,8:
A cmake_install.cmake 1/1

Messages: _Build % -

ce_enuneration/rp2048_usb_device_enumeration.

£
Y
£
2§ suild finisnea 2
* £
O Problems 1+ Gt B Terminal A CMake [ TeomCiy || Messages | = 1000 Qevenciog
0 Build inished n 2 ec, 607 s (10 minutes ago) 27:1 LF_UTF8 4spaces Chello_usb|Debug V pre release m & -

10.3. T OMDIRE

HRIBEICIEETESELDDONDE/D. TDINTZTENT S I TTHREAN. ZORFEIRIREE SDK
TEAT 5 N TEE T, Raspberry PiPico TIDE Z AT 5113 LURAWMEIZRD 7,

*  CMake #i&1#EE
* UE— AT a3 IlLDGDB YR ~iEE
* SVD(WVBTIEH D FHAN. BIIEEORREZEEICIBETESL2IC8D£7)

¢ ATV VDOARMMBAARBEE TSI A 2 (ZDHBE. COLDBRTSTA LD TR— MMEEDIERIC
BRITED FT)

10.3.1. openocd-svd = EE < %

openocd-svd Y —JLI&. Python "= D GUI 21—« U7+ T3, DY —/LERAL T OpenOCD & CMSIS-SVD %4
BhEEICICED. ARMMCUDBMEL X2 —ICT Ot 2 e TEFES,

COYV—IEAVAN—IILTBENC. LTFOOVY RTCREBRE T VA N—ILT2HNEBELRHD £9,

$ sudo apt install python3-pyqt5
$ pip3 install -U cmsis-svd

RIS LD O Y R T openocd-svd &L\ Git URY =% L £9,

$ cd ~/pico
$ git clone https://github.com/esynr3z/openocd-svd.git

Raspberry Pi 4 & Raspberry Pi Pico DI L < BEAR ST WIS swd B27E & rp2040 SR EZ A L C. OpenOCD = F v ~f
ISR T2 TEET,

|
103. ZDIBE 63


https://github.com/esynr3z/openocd-svd

Raspberry PiPicoxtzw b 7w L &S

$ openocd -f interface/raspberrypi-sud.cfg -f target/rp2040.cfg

X

@ =
DORMANT E— RO D= R AT LAVOVIHEEIESEZ2 - RAT v alldiZknTtunadBgEae. Y XAT7LY
OwoMMBEIES 27, TNy H—DEGHERLFd. CDBEE. R—ROFENMELELTZLDICEZ £ DN

I

R IR XREL < BOOTSELE—RICR2 ZENTEE I,

AT % OpenOCD Z— = F/LIF. BEREDOERICLTHEIUBENDD £, RIC. BIOEZ—Z FILZELH)
L. OpenOCD IZ gdb 1 > 2 &> 2 &k L £9,

TOV T MCEEL T g L 9,

$ cd ~/pico/test
$ gdb-multiarch test.elf

GDB # OpenQCD |4 L £ 9,
(gdb) target remote localhost:3333

OpenOCD Z 7 5w > alligid i A TREBIL T,

(gdb) Load
(gdb) monitor reset init

(gdb) continue

openocd & gdb DEANEEIL TOWBRETIDED D v > RUEFET. SDKD SVD 7 71 )L%EIET & 5 1C openocd-svd

HEEL £,
$ python3 openocd_svd.py /home/pi/pico/pico-sdk/src/rp2040/hardware_regs/rp2040.svd
CANUZK D openocd-svd T Y ROMKRIREINF T, RIC. TFiles XZ=3—7T lConnect OpenOCDJ &2 1) w7 L.

BEF D openocd 1 > R R > 2(C Telnet BHATHEGIL =9,
CNUIZK D Raspberry PiPico TEITENTVWAA—RDL IV RAZ—EMERBTET5LDI1C20 £7 (M 34 #5R),

I
64
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34. Raspberry Pi pico_b0.svd - openocd-svd

Pico lEENT | Fjle view Options Help

VB BETRO

OpenOCD SVD No description A Readall |
Register Value ‘
# UARTDR 0x00000000 Riw
# UARTRSR 0x00000000 Rw
@ UARTFR 0x00000197 RW
@ UARTILPR 0x00000000 R'W
# UARTIBRD 0x00000043 Rw
# UARTFBRD 0x00000034 RwW
= UARTLCR_H 0x00000070 RwW
@ UARTCR 0x00000301 RW
+ UARTIFLS 0x00000012 RW
# UARTIMSC 0x00000000 RwW
= UARTRIS 0x00000000 Rw
@ UARTMIS 0x00000000 RW
# UARTICR 0x00000000 R'W
# UARTDMACR 0x00000003 Riw
# UARTPERIPHIDO 0x000000M RwW
@ UARTPERIPHID1 0x00000010 Rw
# UARTPERIPHID2 0x00000034 RwW
# UARTPERIPHID3  [0x00000000 Rw
# UARTPCELLIDO 0x0000000d RwW
= UARTPCELLID1 0x000000f0 RwW

UARTO B | UART1 £

Read UARTO.UARTPCELLID3 @ 0x40CConnected: rp2b0.corel | running | OXOOOO00EE

1
10.3. € DIhDIRE 65
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{J#% A: Picoprobe = fH ¢ 5

Pico %. USB— SWD & &1 USB - UART 71w D (ZA58 S 3 picoprobe 7 7 — LI T 7 AERT 5. 1AD
Raspberry Pi Pico @ L T. BID Pico DBEZFOT S I VI T N\wIHETSENTEFET, UK

DL Raspberry Pi LISND 5w b T o — LT (UART % SWD ICEEHEAT T 570D GPIO & WA USBR— ~dd 5
TZw T F— 1 fl: Windows. Mac. Linux % &), Raspberry PiPico #EEBICEHAT 2N TEET,

35, Pico A (72) &
Pico B (/) D4R
M, o0

&L PicoAlET N
v 7Oo—Jre L
THEELET. 18
D Pico =&AL
T. B® Pico DE
FsCEENY RS
TN I EITSIC
DY Rt
27D
SWD T 7 % 54T
TERBNDD E
To CON

I3, UART &1 7L
R— kL.
F 2 MR D Pico
@ UART & 1) 7L » “

s OPENOCD D EJL R

EEL mHDR—

FZ 14D USB7  Picoprobe #{EMA T % ICId. Picoprobe R4 /N\—%ZH#Z LT OpenOCD A L)L R T 2MUBAH D £7,
—JILTHEGZELT

BREEHBTEH

EERLTVE

s smonT  LINUX

+

I&.  TPicoprobe @

+ ssuss sssss sense |sfeless semes *
aman . afaf= =

+ ssusw ssmss

By woay
=BRBLTIEE

. $ cd ~/pico

$ sudo apt install automake autoconf build-essential texinfo Libtool Libftdi-dev Libush-1.0-0-dev
$ git clone https://github.com/raspberrypi/openocd.git --branch rp2040 --depth=1

$ cd openocd

$ ./bootstrap

$ ./configure @

$ make -j4

$ sudo make install

L Raspberry Pi TEJL R &4T 53544, --enable-sysfsgpio --enable-bem2835gpio ZFEE T % &« GPIO £ & T SWD
ZEY RN YEVTTEENTERT,

Windows

OpenOCD Z TEBCITBEICEIL R T 57D, T TIEMSYS2ZEAL £9o MSYS2D Web ¥+ MZIF. XD LS
WELRAD® O 9 TMSYS2 & Windows %+ T 4+ TV T FUZTOEILR. AV N—JL EEIZET D IcODHELP
TUVREZERI 25OV IS4 750UDIL U232 TT )

https://www.msys2.org/ 051 Y A =S5 —%Z TV O—RLTEITLET,
BUICUTOOAT Y RERITLT. Ny T —IF =R ATV RT LNy T =B L £,

. _____________________________________________________________________________________________________________|
OpenOCD @ EJL = 66


https://www.msys2.org/

$ pacman -Syu

BERLTIREV). UF

Rt

Se i 44 — |
RentTwn

—

MSYS2 H'4& T
TERTLE

DAY

$ pacman -Su

$ pacman -S mingw-w64-x86_64-toolchain git make Llibtool pkg-config autoconf automake texinfo mingw-w64-x86_64-

Libush
FT A VA A LT BERIC. Enter AL TINTHZERLES,

¥

W64-x86_64 Y — )L

MIiNgw-w

M)
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$ git clone https://github.com/raspberrypi/openocd.git --branch rp2040 --depth=1
$ cd openocd

$ ./bootstrap

$ ./configure --disable-werror @

$ make -j4

L Windows Tld. ARTH Y — 2 REET A /SAILEND DT TIEA WL z8. disable-werror 4 3 3 >V #FEE
TENERDHD ET,

FBICOpenOCD ZFEITL. ELLEILRENTVADNE SHZHRLET, CCTREES 7> avpEESNTWL
BV UTFTOLSBITS—ARRINET,

$ src/openocd. exe
Open On-Chip Debugger 0.10.0+dev-gc231502-dirty (2020-10-14-14:37)
Licensed under GNU GPL v2
For bug reports, read
http://openocd.org/doc/doxygen/bugs.html
embedded:startup.tcl:56: Error: Can't find openocd.cfg
in procedure 'script’
at file "embedded:startup.tcl", Lline 56
Info : Listening on port 6666 for tcl connections
Info : Listening on port 4444 for telnet connections
Error: Debug Adapter has to be specified, see "interface" command
embedded:startup.tcl:56: Error:
in procedure 'script'
at file "embedded:startup.tcl", Line 56

Mac

MBS L T Homebrew 1 > 2 +—JLL £7,

$ /bin/bash -c "$(curl -fsSL https://raw.githubusercontent.com/Homebrew/install/master/install.sh)"

EFEBEHET 7 R F—ILLFT,

$ brew install Libtool automake Llibusb wget pkg-config gcc texinfo @

L OSXIZfB L TWL 3 texinfo D/V—3 IE OpenOCD RF 2 XY FOEIL RICHERN—2 3 VLD HHVLN

—23>TT,

$ cd ~/pico

$ git clone https://github.com/raspberrypi/openocd.git --branch rp2040 --depth=1
$ cd openocd

$ export PATH="/usr/local/opt/texinfo/bin:SPATH" @

$ ./bootstrap

$ ./configure --disable-werror @

$ make -j4

L texinfo ¥ L WA= 3 0% /S ETIEEEL £,

2 0SX Tlde TARTH T )=V ARET AV /SAILEND DT TIEA LS. disable-werror 4 7> 3 V#IEET S
MEBEDHDET,

C_________________________________________________________________________________________]
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OpenOCD ZFE{TL T IELKEILRENTVABHES D ZRERLET. CCTRJES /> a vABESTN TV
Wied, LIFDLS BT oS—HRRINET,

$ src/openocd
Open On-Chip Debugger 0.10.0+dev-gc231502-dirty (2020-10-15-07:48)
Licensed under GNU GPL v2
For bug reports, read
http://openocd.org/doc/doxygen/bugs.html
embedded:startup.tcl:56: Error: Can't find openocd.cfg
in procedure 'script’
at file "embedded:startup.tcl", Lline 56
Info : Listening on port 6666 for tcl connections
Info : Listening on port 4444 for telnet connections
Error: Debug Adapter has to be specified, see "interface" command
embedded:startup.tcl:56: Error:
in procedure 'script'
at file "embedded:startup.tcl", Line 56

Picoprobe DE LR & T Zw 2o

Picoprobe UF2 D& > O— R

Picoprobe d UF2 /X~ +1J1&. Raspberry Pi Pico Documentation —>@ [Software
Utilities) 2> a3 >h XD YO—RTH5 A TEET, [Raspberry PiPicos €223 >
w2\ w LT ISoftware Utilitiesy T2 O—JLA o> L. [Debuggingusinganother
Raspberry PiPico) C WO A1 MILOTICRARENTWAUR V70 )lad 0 >O—FLTL
120,

CCICREHEHINTLAEIL RFIBIF. SDKA Y Y X b—JLENTWA Linux ETETIHZ CzaiiRe LTWET,

$ cd ~/pico

$ git clone https://github.com/raspberrypi/picoprobe.git
$ cd picoprobe

$ git submodule update --init

$ mkdir build

$ cd build

$ cmake ..

$ make -j4

BOOTSEL R & >R L T 7 /8w — ¢ L TEAT % Raspberry Pi Pico Zi#2&) L. picoprobe.uf2 7 7 1 JLICR S v L
E

Picoprobe M B4R

]
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36. Pico A (Z )
¥ Pico B (Af8l) ®
E24RN (PicoA &= 7
Ny = LTE
fd)o PicoB 7z USB
K2R LTER
T 5HBEIE VSYS
CVSYS LT B
DTIF7 <L VBUS
¥ VBUS A& L
TVERE#HGT
BNENHD F
ER

B 36 (. 28D Pico R— R DOEEEERL TWET,

Pico A GND -> Pico B GND

Pico A GP2 -> Pico B SWCLK

Pico A GP3 -> Pico B SWDIO

Pico A GP4/UART1 TX -> Pico B GP1/UARTO RX
Pico A GP5/UART1 RX -> Pico B GPO/UARTO TX

OpenOCD FHT I — R Z i AA THRITY 2 72 DR/NRDOELHERIE. GND. SWCLK. SWDIO T¥ o UART DECAR
TGS D EIZE DL Pico A (ER) D USB#E4Stw &H L T Pico B (Bfl) © UART S U 7ILR—FECBETE 5L 512
BODET, oo UART DECARC TR L T AID UART & U7 JLT /81 X (Raspberry Pi E 7 — >V — LA
E)CBETHICDHTEERT,

F 7> a>r LT PicoBD5S PicoAICEBREMAT 2720 DEERDLNEITRD 7,

Pico A VSYS -> Pico B VSYS

0:==

PicoB7%Z USB/RX & L THERT 2HE. VSYS & VSYS T84T 2 D TIdZ <. VBUS & VBUS ##4t L T Pico
BDOUSB ORI AT EBREZMEAT H2VENDHD FT, “PicoBTUSBZT /N1 XE—RTHEAT 25HS
Y. USBZE FoTcKBALAVEEIR. CONBEINEHD FEA.

Pic);oprobe RS A4 /N—=D1 > 2 ~—JL (Windows DIFE
FH

Picoprobe 7 /N1 XICIEF. 2 DD USBA >R —T A AN HODET,

L -5 Z#HL0 CDC UART (&1 7ILAR— ) Windows TF < ICEAT 3 Z e AT £,

Picoprobe R Z 4 /N\—=dD 1 > 2 ~—JL (Windows DIFE D) 70
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2 SWD 7O TJF—EBONUA—EBEAN 2 Z—TIA L RTAN—FA VA S—LTEINRELBDET,
C T Tl Zadig (http://zadig.akeo.ie) #EA L £7,
PUTFOFIET. ZadigDH T >VAO—REA VA= )LEIT>TLIEE L,

ROw TR >Ry 2 2T TPicoprobe (Interface 2)1 ##IRL £79, KT /V—r LT llibusb-win32) ##ERL %
ER

E Zadig — =
Device Options  Help

Picoprobe (Interface 2) v | Dedit
. . - =] More Information
Driver | (NOME) | $ | libusb-win32 (v1.2.6.0) |E| e A
s [ [ ] o
3 Install Driver hd libusbk
WCID = E WinlSB {Microsoft)

Mo new version of Zadig was found Zadig 2.5.730

lnstall Driver] #2IRL £9,

= Zadig - x
Device Options Help

|Picoprobe (Interface 2) ~ ||:| Edit
Driver | libusbd (v1.2.6.0) | = | libusb-win32 (v1.2.6.0) % More Information
WinUSB {libusb)
USB ID 0004 @ libush-nin32
5 Reinstall Driver hd libusbk
WD = @ WinlJSE (Microsoft)

Driver Installation: SUCCESS Zadig 2.5.730

Picoprobe @ UART =59 %

Linux

$ sudo minicom -D /dev/ttyACMO -b 115200

Windows

https://www.chiark.greenend.org.uk/~sgtatham/putty/latesthtml 25 PUTTY #4 0 >O—RFLTA XA b—JLL &
@70

Device Manager &, Picoprobe O COM R— hESZMERL 9. COBITIE. N7 (72> TWVET,

Picoprobe ® UART Z & ¢ % 71


http://zadig.akeo.ie
https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html
https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html
https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html
https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html
https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html
https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html
https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html
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& Device Manager - O X
File Action View Help

e mHEHEZ B EX®

~ % LIAMDESKTOP -

> I‘ Audio inputs and outputs

> 3 Bluetooth

> CATC Analyzers

> E Computer

> wa Disk drives

» [ Display adapters

> BE Firmware

» Human Interface Devices

» @ IDE ATAJATAPI controllers

> a2 Imaging devices

> Keyboards

> § libusb-win32 devices

> g Mice and other pointing devices

» O Monitors

> G0 Network adapters

> i Oculus VR Devices

> B Other devices

v i Ports (COM 8L LPT)
i Communications Port (COM1)
ﬁ Standard Serial over Bluetooth link (COM3)
ﬁ Standard Serial over Bluetooth link (COME)
ff USB Serial Device (COMT)

» = Print queues

> ﬁ Processors

PUTTY #i281 L. Connectiontype) T lSeriall IR L F 9, MKIC. COMA— ~DEHT (COMT) LIREE (115200)

TANSILFT,
ﬁ PuTTY Configuration ? X
Categany:
= Sgassiun | Basic options for your PuTTY session |
: Ten I..cglging Specify the destination you want to connect to
 Kegboard Serial ine Speed
Bel |coM7 | (115200 |
- Features Connection type:
= Window (OJRaw (O Telnet (O Rlogin ()S5H (@) Serial
?;Eea.rance Load, save or delete a stored sesgion
- Behaviour
... Translation Saved Sessions
- Selection | |
C“'“!Jm Default Settings Load
(= Connection AGWPort Forward -
. Data Admin Gateway
- Prowy
... Telnet Delete
- Rlogin
- 55H
- Seral Close window on exit:
() Aways  ()Never (@) Only on clean exit
Mot || Hep | [ open | Cancel

MOpen) ZBIRL T UTIILIVY —)LEEEBLET, TNT. TIUT—> a3V EmRTTHODEBHIEVEL
7o

I ——
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Mac

$ brew install minicom
S minicom -D /dev/tty.usbmodem1234561 -b 115200

OpenOCD T Picoprobe #{#HT 2 (TRXTCD ST w b7
— L TCHIE)

PLTFoOT Y REERTLET,
$ src/openocd -f interface/cmsis-dap.cfg -f target/rp2040.cfg -s tcl
PTFoOY > REETLT. GDB x4 L £7,

target remote localhost:3333
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5% B: Picotool #{FH T 5

Raspberry Pi Pico D /N1 3 U ICIERZ AN Z EDTEFE 9o picotool WS AV RS> A—T+ T« Z2EH
LT COBMEREBITZSZ D TEET,

picotool D NF

picotool 1—7 1 U T 1 ld. FEEOURIEUNSANFITEENTEF T, pico-setup AT U Tz ETLAD >
Bald. COA—T+ U T4 DEBEECILRETOBENHD T,

$ git clone https://github.com/raspberrypi/picotool.git --branch master
$ cd picotool

oo libusb T YA b —ILTD2REN DD FI (FLA VA F—ILENTLRVESR),
$ sudo apt install Libusb-1.0-0-dev

0 7

macOS T picotool & E)L R 3 2HF AL Homebrew ZE L Tlibush Z17 >V A =)L T H5 AN TEET,
$ brew install Libusb pkg-config

Microsoft Windows T EJL R&1T 55 &(E. libusb @ Windows /N7 7 1) & libusb.info 7 kA G EEA D> O—R
LTAYRAR=ILTBIENTEET,

picotool D EJL

picotool ZEJLR T B(ZIF. LLFDESICANLET,

$ mkdir build

$ cd build

$ export PICO_SDK_PATH=~/pico/pico-sdk
$ cmake ../

$ make

CHUZE D picotool AN R T > /N1 F A build/picotool 7 L7 b URICEMTNE T,

I ——
picotool D ANF 74
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Microsoft Windows TEJL RE1TS51EE1F. LUTFTDO L DICAS LT CMake #EE L £ 9,

C:\Users\pico\picotool> mkdir build

C:\Users\pico\picotool> cd build
C:\Users\pico\picotool\build> cmake .. -G "NMake Makefiles"
C:\Users\pico\picotool\build> nmake

picotool DA

picotool /N7 F U ICIE. DXV R T4 AL THEEED HAAENLTNE T,

$ picotool help
PICOTOOL:
Tool for interacting with a RP2040 device in BOOTSEL mode, or with a RP2040 binary

SYNOPSYS:

picotool info [-b] [-p] [-d] [-Ll] [-a] [--bus <bus>] [--address <addr>] [-f] [-F]

picotool info [-b] [-p] [-d] [-Ll] [-a] <filename> [-t <type>]

picotool Lload [-n] [-N] [-v] [-x] <filename> [-t <type>] [-0 <offset>] [--bus <bus>]
[--address <addr>] [-f] [-F]

picotool save [-p] [--bus <bus>] [--address <addr>] [-f] [-F] <filename> [-t <type>]

picotool save -a [--bus <bus>] [--address <addr>] [-f] [-F] <filename> [-t <type>]

picotool save -r <from> <to> [--bus <bus>] [--address <addr>] [-f] [-F] <filename> [-t
<type>]

picotool verify [--bus <bus>] [--address <addr>] [-f] [-F] <filename> [-t <type>] [-r
<from> <to>] [-o0 <offset>]

picotool reboot [-a] [-u] [--bus <bus>] [--address <addr>] [-f] [-F]

picotool version [-s]

picotool help [<cmd>]

COMMANDS :
info Display information from the target device(s) or file.
Without any arguments, this will display basic information for all connected
RP2040 devices in BOOTSEL mode
Load Load the program / memory range stored in a file onto the device.
save Save the program / memory stored in flash on the device to a file.

verify  Check that the device contents match those in the file.
reboot Reboot the device

version Display picotool version

help Show general help or help for a specific command

Use "picotool help <cmd>" for more info

0

Z DX > RIE BOOTSEL E— R D RP2040 7 /N1 Rz #41 L CEITT H0ENH D £7,

e —
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0 ==

Mo accessible RP204@ devices in BOOTSEL mode were found.] ¥ \L\5 T T — X w+—H MDevice at bus 1, address 7
appears to be a RP2040 device in BOOTSEL mode, but picotool was unable to connect| DK DB & ¥ HICFEKRI NI
B&13. Raspberry PiPico BMEH N TUVE T ZDIBEIF. sudo R DAY > R%&FERE L T picotool #EITY %
CENTEFT,

$ sudo picotool info -a

Windows TZ D X vt —IDRRINIIFEIE. Picoprobe BO R T4 /N—CBRRD R 4 /N—=%BINT 5 &H

TEF9 ( IPicoprobe R0 /8\—=D-1 > 2 k—JL (Windows DHZEADH) | ZSH),

JN—=23 > 1.1 D picotool Tld picotool D -f 5IEE AT S CICL D BOOTSEL E— RIZ7A>TULZRL\ RP2040
@ USB stdio H7R— M#EER BRI 2 SDK 7 /N1 AZRIET 2N TEET,

BRDFRI

SDK TlENA FUIBBD TR — ~ TN TS Tz, picotool ICE o TIRERSNTY 1 XD/ NS RIEREBEICFERET S
CENTEET (CNLRED [N 7 UIER) £ 3 >%2B8), info ANV REFHEL T, COBREFHEDE &
MTEET,

CDIEMIF. BOOTSEL E— RTEHI NI 1 DLLED RP2040 7 /N1 D BiiAEE By T 71IIH5H5A2
CEBHBTEERT COTFAIUEC ELF T 70 UR2 T 7). BINT 71 ILOWENMIIARD £ T

$ picotool help info

INFO:
Display information from the target device(s) or file.
Without any arguments, this will display basic information for all connected RP2040 devices
in BOOTSEL mode

SYNOPSYS:
picotool info [-b] [-p] [-d] [-l] [-a] [--bus <bus>] [--address <addr>] [-f] [-F]
picotool info [-b] [-p] [-d] [-Ll] [-a] <filename> [-t <type>]

OPTIONS:
Information to display

-b, --basic

Include basic information. This is the default
-p, --pins

Include pin information
-d, --device

Include device information
-1, --build

Include build attributes
-a, --all

Include all information

TARGET SELECTION:
To target one or more connected RP2040 device(s) in BOOTSEL mode (the default)
--bus <bus>
Filter devices by USB bus number
--address <addr>
Filter devices by USB device address
-f, --force
Force a device not in BOOTSEL mode but running compatible code to reset so the
command can be executed. After executing the command (unless the command itself is
a 'reboot') the device will be rebooted back to application mode
-F, --force-no-reboot
Force a device not in BOOTSEL mode but running compatible code to reset so the
command can be executed. After executing the command (unless the command itself is
a 'reboot') the device will be left connected and accessible to picotool, but
without the RPI-RP2 drive mounted
To target a file

I ——
picotool DfEA 6
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<filename>
The file name
-t <type>
Specify file type (uf2 | elf | bin) explicitly, ignoring file extension

Jo & Z1d Raspberry PiPico # Y A A ML —VFE—RTOAVEa2—4—II8EG5T 5%Fa. BOOTSEL A2 Y wEFHL LT
MHUSBICEHIL£d. RS, B—ZF I Y ROZAVTU DL SICANNLF T,

$ sudo picotool info
Program Information

name: hello_world
features: stdout to UART

Frelde UTFOESICANSLEFT,

$ sudo picotool info -a
Program Information

name: hello_world
features: stdout to UART
binary start: 0x10000000
binary end: 0x1000606¢

Fixed Pin Information
20: UART1 TX
21: UART1 RX

Build Information
build date: Dec 31 2020
build attributes: Debug build

Device Information
flash size:  2048K
ROM version: 2

COEDICANNT D sHELEREER T 5N TEE T, Fold UTOLIICANTD o, BRHTLIEVDE
WIETEER TSN TEET,

$ sudo picotool info -bp
Program Information

name: hello_worLd
features: stdout to UART

Fixed Pin Information
20: UART1 TX
21: UART1 RX

picotool I, O—ANTF7AIVRATLAEDNAFVICH L TERBTZ b TEET,

$ picotool info -a lcd_1602_i2c.uf2
File lcd_1602_i2c.uf2:

Program Information

name: lcd_1602_i2c

web site: https://github.com/raspberrypi/pico-examples/tree/HEAD/i2c/Llcd_1602_i2c
binary start: 0x10000000

binary end: 0x10003clc

Fixed Pin Information
4: T12C0 SDA
5: I2C0 SCL

Build Information

I ——
picotool DfEA r
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build date: Dec 31 2020

TO0 5 LDOREF

XEY—DEHE. HFEDO IOV T L. TNARADT Sy a2EZBINT 7AILERIFUR 777 IILICREFET AL
MTEHT,

$ picotool help save
SAVE:
Save the program / memory stored in flash on the device to a file.

SYNOPSYS:
picotool save [-p] [--bus <bus>] [--address <addr>] [-f] [-F] <filename> [-t <type>]
picotool save -a [--bus <bus>] [--address <addr>] [-f] [-F] <filename> [-t <type>]
picotool save -r <from> <to> [--bus <bus>] [--address <addr>] [-f] [-F] <filename> [-t
<type>]

OPTIONS:
Selection of data to save
-p, --program
Save the installed program only. This is the default
-a, --all
Save all of flash memory
-r, --range
Save a range of memory. Note that UF2s always store complete 256 byte-aligned
blocks of 256 bytes, and the range is expanded accordingly
<from>
The Llower address bound in hex
<to>
The upper address bound in hex
Source device selection
--bus <bus>
Filter devices by USB bus number
--address <addr>
Filter devices by USB device address
-f, --force
Force a device not in BOOTSEL mode but running compatible code to reset so the
command can be executed. After executing the command (unless the command itself is
a 'reboot') the device will be rebooted back to application mode
-F, --force-no-reboot
Force a device not in BOOTSEL mode but running compatible code to reset so the
command can be executed. After executing the command (unless the command itself is
a 'reboot') the device will be left connected and accessible to picotool, but
without the RPI-RP2 drive mounted
File to save to
<filename>
The file name
-t <type>
Specify file type (uf2 | elf | bin) explicitly, ignoring file extension

PINICHERLE 9,

$ sudo picotool info

Program Information

name: lcd_1602_i2c

web site: https://github.com/raspberrypi/pico-examples/tree/HEAD/i2c/lcd_1602_i2c
$ picotool save spoon.uf2

Saving file: [ 1 100%

Wrote 51200 bytes to spoon.uf2

$ picotool info spoon.uf2

File spoon.uf2:

Program Information

name: lcd_1602_i2c

web site: https://github.com/raspberrypi/pico-examples/tree/HEAD/i2c/lcd_1602_i2c

I ——
picotool DfEA 78
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NS ) IEHR

NAFVIBRIF. YOV ETRRTZ A TEET, BE. N1 F BRIV Y ETHEREINET, KN THEER
DONAFERZEBINL TERTEE I TDBERZzBCLREDBERICTZ2HCSNICOVNTE. BHEITRD
PHEDNDHD T

2= YN NPAN D

Pico ICDWTHERR Y 21553 BEANRIEREMAIT S czbBO L £,
BEARLERC LTI UTOLSBIERDHD F9,

* JOJ5L0OEH

* 707 LOHHA

* TOUSLON—-Y 3 Y ERTIT

* OIS L0 RAR

* O35 L3 URL

¢ TOUSLDETTRLZ

* SDK CHRRAIEER O T LKEE (N1 FURDEAL DXFHIH S1ER 117z 2 o fl: UART stdio B 1) X k
*° USB stdio BD 1) X k73

* EILRBM (N UBRKICET ZXFHID ! X ke TDebugBuildy 7 &)

>

hello_serial.elf & WO ET T 71 ILE D RP2040 R—RDR—RICI L TEIL R LT EENICZEIE. EVIER
HHER T 2 BRI TY,, CNldE. FR—RICE2TEVDEIDHE THERDEENHD/-HTT,

B (BESN) EXDRIDHTUBRE, UTOKSBIFRIC > TINBHATNAFVICERE T2 e TER
ERS

$ picotool info --pins sprite_demo.elf
File sprite_demo.elf:

Fixed Pin Information
0-4: Red 0-4

6-10:  Green 0-4
11-15: Blue 0-4

16: HSync

17: VSync

18: Display Enable
19: Pixel Clock
20: UART1 TX

21: UART1 RX

N FIBERDEAN

NAFVERIF. X702 EALTTOVSLNTESELET, UTICHERLET,

INAF UIEHR
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$ picotool info --pins sprite_demo.elf
File sprite_demo.elf:

Fixed Pin Information
0-4: Red 0-4

6-10:  Green 0-4
11-15: Blue 0-4

16: HSync

17: VSync

18: Display Enable
19: Pixel Clock
20: UARTL TX

21: UARTL RX

setup_default_vart B2RICIZ. LT DL S BITHH D £7,

bi_decl_if_func_used(bi_2pins_with_func(PICO_DEFAULT_UART_RX_PIN, PICO_DEFAULT_UART_TX_PIN, GPIO_FUNC_UART));

CNUCKD. 20D VES & UART BEA BN T . ERDEEE (UART1I TX 2 &) A picotool ICE>TTFA—R &

ME T, bi_decl_if_func_used & IBE SNICEMN I OE SNTBEICOA/NAT T UIERETBANT 2/HDI—RT
—370

BERIC. ETFI—RICHBUTOLSBRITHEENTVE T,

bi_decl_if_func_used(bi_pin_mask_with_name(0x1f << (PICO_SCANVIDEO_COLOR_PIN_BASE +
PICO_SCANVIDEO_DPI_PIXEL_RSHIFT), "Red 0-4"));

TEBREITAR=IAEERKIC L VNL DREFHIA > TV ET AL PICO_NO_BINARY_INFO=1 & L\ D 1) POt v —20%]
EEREITBZE. IRTEAIILTBZEHNTEET, £/es EFOTY O v —B#HAEFAHAL T N1 FJIEHRE
NG D SDK I— REM@RNICERING B2 Z oD TEZE T,

NAFUBEREBATBI01E. UFOLSICAHLE T

#include "pico/binary_info.h"

AVA—ICIE. ZLDbI_ X ZONTENTVET,

#define bi_binary_end(end)

#define bi_program_name(name)

#define bi_program_description(description)
#define bi_program_version_string(version_string)
#define bi_program_build_date_string(date_string)
#define bi_program_url(url)

t#define bi_program_feature(feature)

#define bi_program_build_attribute(attr)

#define bi_lpin_with_func(p0, func)

#define bi_2pins_with_func(p0, pl, func)

#define bi_3pins_with_func(p0, pl, p2, func)
#define bi_4pins_with_func(p0, pl, p2, p3, func)
#define bi_5pins_with_func(p0, pl, p2, p3, p4, func)
#define bi_pin_range_with_func(plo, phi, func)
#define bi_pin_mask_with_name(pmask, Llabel)
#define bi_pin_mask_with_names(pmask, label)
#define bi_lpin_with_name(p0, name)

I
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#define bi_2pins_with_names(p0, name0, pl, namel)
#define bi_3pins_with_names(p0, name0, pl, namel, p2, name2)
#define bi_4pins_with_names(p0, name0, pl, namel, p2, name2, p3, name3)

LUINDELSBREANRZRYONMMERINE T,
#define bi_program_url(url) bi_string(BINARY_INFO_TAG_RASPBERRY_PI, BINARY_INFO_ID_RP_PROGRAM_URL, url)

N FUIBERETBEICEANT 55AIE bi_decl(bi blah(-) ZFEALF I, T>orO—Iv—FEEHN) > H—ICK
STNAF ATV ST FUIBBREEIBR T 23553 (--gc-sections 72
). bi_decl_if_func_used(bi_blah(:)) Z AL £ 9,

ANIChlERL &Y,

1 #include <stdio.h>

2 #include "pico/stdlib.h"

3 #include "hardware/gpio.h"

4 #include "pico/binary_info.h"

5
6 const uint LED_PIN = 25;
1
8 int main() {

10 bi_decl(bi_program_description("This is a test binary."));
11 bi_decl(bi_lpin_with_name(LED_PIN, "On-board LED"));

13 setup_default_uart();

14 gpio_set_function(LED_PIN, GPIO_FUNC_PROC);
15 gpio_set_dir(LED_PIN, GPIO_OUT);

16 while (1) {

17 gpio_put(LED_PIN, 0);
18 sleep_ms(250);

19 gpio_put(LED_PIN, 1);
20 puts("Hello World\n");
21 sleep_ms(1000);

22 }

23}

picotool ZFERB LTI/ T —%FETT2L. UTDLOBRENNFTRREINE D,

$ sudo picotool info -a test.uf2
File test.uf2:

Program Information

name: test
description: This is a test binary.
features: stdout to UART

binary start: 0x10000000
binary end: 0x100031f8

Fixed Pin Information
0:  UARTO TX

1: UARTO RX

25: On-board LED

Build Information
build date: Jan 4 2021

COEDIC. XFHDNEITNET,

I
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CMake IC&2HBET + — )L R DHE

TOYII D Make 77 AN SERE T« —ILRZREIT S CHTEFRTo

pico_set_program_name(foo "not foo") @
pico_set_program_description(foo "this is a foo")
pico_set_program_version_string(foo "0.00001a")
pico_set_program_url(foo "www.plinth.com/foo")

L Zoiga. Too) BT 74 b0 TOYSLEZICHDET,

i I

CNHOHBT 4 —ILRIZ. TRTIOTY RSV L TOAY A IIAIBISESNE S, SIATCHRITRS A
CHREHETHHEEIE. I—RAThi_decl ZEAL TEET I CZHEOLET,

I
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* ADC T DMA OEAICEI T 2 1FH = 1B/

* MO+ LYR& & SIOCPUID LY ZAICEE Y 2577 1B/0
¢ RAX—IIDVWTLDEEL VR IBM

* Windows & & U macOS D EJL R FIE% B3

* BERLEXE. WHPOFOY 1 Xz mEl

12 22122 1H * IAF—HEBIE
* PIORFaXVEDYAF—RNE

* RAELTWETIMER2 LY XA ¢ TIMER3 L 2% % DMA [218
il

* UART C MicroPython REPL # B89 % 75 5% 1B/

* CSDK®DVI01 YU —XICHSIERZIEM

13 2021492 823 H ¢ AT —REBIE

* UV hEEE
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