RP2350-PICO2-XXL
User Manual

Document 2.0 April 2025 www.olimex.com



Table of Contents

Introduction t0 RP2350-PICO2-XXLu......uutiiieeiiieeeeiiiieeeeeeteeeeeeiteeeeeeeseeeeeeesseeeeessseseesasssseesssssseseesssseennnns 3
Order codes for RP2350-PICO2-XXL and ACCOSSOTIS. ......ccvveeeeeeirreeeeeiiireeeeeesieeeeeeessreeeeessssereeesssseeseens 4
HARDWIARE . ... oottt e e eeeeeeeree e e e e e e e e e baaaaaeeeeseesesssssaaaeeesessessnsssasaasessensasssssaseeessennnssnns 5
RP2350-PICO2-X XL LaYOUL.c...uvttiriieeriieeeiiieesiteeeiiteessireesseeeessseessaseeessseesssssessssssesssseessssseesssseesssseeens 5
RP2350-PICO2-X XL GPIOS....... ettt e eeecccitteeeee e e e e eeeeeecvrraeeeeeeeeeeeesenssssasseesessseesenssssssssseeeseeens 7
RP2350-PICO2-X XL SCHOIMIALICS. .uvvvvrrreeeeeieiiiiirreereeeeeiesirrereeeeeeeeesesssrerereeeessessssssesssesssssssssssessseseessnns 9
[0 2,4 o) 1 (=T () F U 10
PUEXT SIGNAIS....eiiiiiiiiiieieiieeette ettt sttt ettt e e st e e sabe e e sibaeessbaeessseaessasaessssaassssseesssseesnnses 11
QWILIC/StEIMNIMA COMMECTOL.....ccceevererererrrererererrrererereeranenean...eeearasassssessseseseeseseasasaessasesssssssssssssssssssrsnes 12
MICIO SD CArd COMMEBCIOT. .....ccieiierirrirrreeeeeeeeiierirtrrereeeeeeeeeesessrrreerereseeeeessesssrssssreseseessemssssssrssrsseseseses 13
L) R AN a0 01 = 60 ) 1 Rt 14
| Y20 B a0} 0 s =T o) DO U 15
SOFTWARE. ...ttt ettt e et eeeeereeeee e e e e e et srsaaaeeeeeeesessssasaaaseeeeesnssasasaeeesaesasssssnseeseeseennns 16
Document ReVISION HISTOTY.....cc.uutiiiiiiiiiiieiiieeeeiteeeertteeeesiteeeesietee s e siteeeessarteeessaseeesssnsaeeessnsseeessnnsees 17



Introduction to RP2350-PICO2-XXL

RP2350-PICO2-XXL is a re-design of the popular “Raspberry Pi Pico 2” board with these
improvements:

* All 48 RP2350 GPIOs exposed to the user

* USB-C connector for data and powering — it allows more current to be used by the board
* DCDC power supply voltage regulator 3.3V 2A (3A peak)

e 2MB or 16MB flash memory versions (-XL and -XXL variants)

* Extra 8MB PSRAM in the -XXL variant

*  Micro SD card connector in the -XXL variant

* RESET button

* Four-layer board for better noise immunity and USB differential pair routing

e UEXT connector (pUEXT 1.0 mm step connector)

* Qwiic/Stemma connector

* Dimensions: (50 x 28)mm ~ (1.97 x 1.10)"

Notice

Both RP2350-PICO2-XI, and RP2350-PICO2-XXI. share the same PCB and silksreen, despite that
despite that only RP2350-PICO2-XXL! The only difference between variants are that in the -XL
variant the PSRAM and the micro SD card (both on bottom side of the PCB) are not populated. Also
the flash memory in the -XL variant is only 2MB.



https://www.olimex.com/Products/RaspberryPi/PICO/PICO2-XXL/open-source-hardware
https://www.olimex.com/Products/RaspberryPi/PICO/RP2350-PICO2-XL/open-source-hardware
https://www.olimex.com/Products/RaspberryPi/PICO/PICO2-XXL/open-source-hardware

Order codes for RP2350-PICO2-XXL and accessories

RP2350-PICO2-XL industrial grade RP2350-PICO2 board with 48 GPIOs exposed

RP2350-PICO2-XXL includes everything in XL, bigger flash, and extra 8MB PSRAM, and
extra microSD card

USB-CABLE-AM-USB3-C high quality USB 3.0 cable with type C connector for power and

programming
pUEXT pack of cables pack of 3pcs 200mm pUEXT cables
UEXT-MPQ converter board from pUEXT to UEXT
UEXT-PQ another converter board from pUEXT


https://www.olimex.com/Products/Modules/Adapters/UEXT-PQ/open-source-hardware
https://www.olimex.com/Products/Modules/Adapters/UEXT-MPQ/open-source-hardware
https://www.olimex.com/Products/Modules/Adapters/pUEXT-CABLE-10-10-200MM/
https://www.olimex.com/Products/Components/Cables/USB-CABLE-AM-USB3-C/
https://www.olimex.com/Products/RaspberryPi/PICO/RP2350-PICO2-XL/open-source-hardware
https://www.olimex.com/Products/RaspberryPi/PICO/RP2350-PICO2-XL/open-source-hardware

HARDWARE
RP2350-PICO2-XXL layout

Top view for both -XL and -XXL
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Bottom view for -XL variant;
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RP2350-PICO2-XXL GPIOs

EXTENSIONS

+3.3V +3.3V +3.3V  VSYS VBUS +3.3V

EXT1 EXT2

GPIOO\UARTO_TX Do GPI016 ol GPI032
GPIO1\UARTO_RX .. GPIO17 o oy oo GPI033
CPIONCToeL o 7 ePI01o ] ©0 0 7 CPIoTs
10 9 1) GND ] 10 9
GPIOZ\SPIO_RX(MIS0) o GPI020 e 3V3_EN o GPI036
GPIOS\SPI0_CSn(CS#) 2 GPI021 "\ oo ADC_VREF o GPI037
GPIO6\SPI0_SCK(SCK s GPI022 IS © END o GPI038
GPIO7ASPIO_TX(MOSI e GPI023 :'FcUOO gggrssu e GPI039
GND ¢ 20 19 [> GND [0 © 4 20 19 [>GND
+3.3V 22 21 ~+3.3V OO0 +3.3V 22 21 ~ +3.3V
GPIOB\QMI_CS1n - GPI024 So o] QSPI_SD0 - GP1040
SPIOIOSPISCRSECK | * EPI096 - 4% Q3PLSD? o CPioL3
cploi?\gplumg c'n:li 8 27 GPI027 g gm0 O QSPLSD3 2 GPIO43
cmmmmbxxsn__nm 3029 GPI028 #7800 c[spl_cuc 3029 GPIOLk&
GPI013 . GPI029 : 500 Q[SPI_CS iz GPI045
GPI014 n epi0s0 | oo SWDID n GPI046
GPIO15 nr GPIO31 I / SWCLK wz GPI047
GND ¢ 40 39 [>GND [oo GND ¢ 40 39 [>GND
NA(HN2x20) NA(HN2x20)




POWER SUPPLY:

VBUS +5V from, USB-C output
VDD_SYS +5V may be output or input

if you want to use as input i.e. to feed power from external 5V to this line make sure
board is not connected to USB!

when you use as output i.e. you feed external electronics from it up to 1A @ 5V
+3.3V output which can source up to 2A @ 3.3V
3V3_EN input, when pulled to GND stops the 3.3V DCDC convertor



RP2350-PICO2-XXL schematics

RP2350-PICO2-XXL schematics can be found at GitHub:

https://github.com/OLIMEX/RP2350-PICO2-X XL /tree/main/HARDWARE



https://github.com/OLIMEX/RP2350-PICO2-XXL/tree/main/HARDWARE
https://github.com/OLIMEX/RP2350-PICO2-XXL/tree/main/HARDWARE
https://www.olimex.com/Products/RaspberryPi/PICO/RP2350-PICO2-XL/open-source-hardware

UEXT connector

UEXT connector stands for Universal EXTension connector and contain +3.3V, GND, 12C, SPI, UART
signals.

UEXT connector can be in different shapes.

The original UEXT connector is 0.1” 2.54mm step boxed plastic connector. All signals are with 3.3V
levels.

UEXT connector

note it share same pins with EXT1 and EXT2

GPIO16 I2C-sCL | = 12C-SDA GPIOL13
GPIO15 | HS2_CMD | H52_DATAD GPRIO2

GPIO14 || HS2 CLK

As the boards become smaller and smaller some smaller packages were introduced too beside the
original UEXT connector

- mUEXT is 1.27 mm step boxed header connector which is with same layout as UEXT
- pUEXT is 1.0 mm single row connector (this is the connector used in RP2040-PIC0O30)

Olimex has developed number of MODULES with this connector. There are temperature, humidity,
pressure, magnetic field, light sensors. Modules with LCDs, LED matrix, Relays, Bluetooth, Zigbee,
WiFi, GSM, GPS, RFID, RTC, EKG, sensors and etc.

10


https://www.olimex.com/Products/Modules/

PUEXT signals

¥ T UEXT

R17 [] R18 PUEXTL

2.2k/R0402 2.2k/R0402 +3.3V6_L='_

GPIOO\UARTO_TX GND -

GPIOT\UARTO_RX

GPIO3N2CL_SCL i

GPIOZ\2C1_SDA i
~GPIOANSPIO_RX(MISO

GPIOZ\GPIO_TX(MOSI)

GPIOG\SPIO_SCK’SCK)
GPIO5\SPIO_CSn(CS#)

L%

WO 00 |~ (O LN | LA

[
(=]

=

SH1.0-10P-180D

GND
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Qwiic/Stemma connector

QWST

QwsT1

GND ¢ ;E GND
3V GPIOZN2CISDA 3| oo
GPI03\J2C1_SCL bl ey

QWIIC Compatible! °
SH1.0-4P-180D

GND
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Micro SD card connector

In latest hardware revisions (B and newer) the SD card is connected in SPI data mode:

r—

{Main—-BUS}

l
Hardware revision B
SD/MMC Card
/]
Present only In the "=-XXL" variant
N\ GPIOY\SPI1_CSn R24 —— 33R/R0402
R1S —— 10k/R0402  ——
R20 ——= 10k/R0D402 PWR<-F>LAG
— MICRO_SD1
[\ GPIOLANSPI1_TX\SD_CMD 2
L3 FB0B05/600R/2A 3 E:; 3’;1'3/ €5
oND C27 I 47uF/6.3V/20%/X5R /C0805 i SD_VDD : VDD
N GPI010\SPIZ_SCKN\SD_CLK R25 — 33R/R040Z & gr:/scmj
R21 10k/R0402 e o 7 Dm/{)of
R22 —— 10k/R0402 8 Dm/REsgé(
R23 —= 10k/RD402 1 nm/nss;ﬁ
N GPI0O24\SPI1_RX\SD_DATO R26 —— 33R/RR402 524 Card_ petect
By default, the SD/MMC is — ¢—8 Carriovsing

connected in SPI Mode!
Option for 1-bit MMC Data was added too.

For the corresponding software,
hitps://github.com/raspberryp
hﬂps;//gﬂhub.cam/nspbenyp

,/

lease, refer to:

GPIO9\SPI1_CSn R27><NA e

TFC—9P—-1.7H(ATFFS150A01BR0O16)

rco—extras/tre'e/mnster/s rc/rp2_common/plco_sd_card
'plca—extras /blab/master/src/cammon/plca_sd_card/Include /plco/sd_card.h

Notice that in hardware revision A the board was connected in 1-bit MMC data mode.
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PSRAM connection

Options:
P S R A M => PSRAM with Size: BMB
—> Addltlonal Flash

Present only in the "=XXL" variant!

+3.3V
A
R16
l 10k/R0402 GPIOB\QMI_CSin
| SN
S Uk
3 us
> g 6o  QSPI_CLK
Q ¢ vee ;ég g GPIOB\QMI_CS1in
8o 1(100) |58 QSPLSDO
S 2% QSPISD1
S DO(101) —3. QSPI_SD2
3 y|  #WP(I02) Z@——(e51"5h3
> @—@— GND #HoLD(103) H@
§ NA(W25Q128JVSIQ(SOIC—8_208mils))
APS6404L-3SQR-SN(SOIC-8_150mils)

@
=4
o
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LED connection

User Led

GP1025\User_Led

Place Close to the PCB's edge!
R15
2.2k/R0402

=™ LED1
W LED/GREEN/0603

15



SOFTWARE

RP2350-PICO2-XXL uses same software as PICO2
* Raspberry PI C-SDK

*  MicroPython SDK (note that to the current date RP2350B chip support is not implemented in
MicroPython and the access of the GPIO30-47 in MicroPython is not implemented.

* CircuitPython from Adafruit — all 48 GPIOs are implemented.

16



Document Revision History
Revision 2.0 April 2005

- Added latest schematics

- Improved formatting

Revision 1.0 January 2025
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