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Model: Pico-ePaper-2.13
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1. INTRODUCTION

This manual provides detailed instructions for the Waveshare 2.13-inch E-Paper E-Ink Display Module (Model: Pico-
ePaper-2.13). This module is designed for use with the Raspberry Pi Pico, offering a low-power, partial refresh display
solution. E-paper displays are known for their paper-like effect and ability to retain content without continuous power.

Figure 1: Waveshare 2.13-inch E-Paper Display Module displaying example content.

2. Key FEATURES

« No Backlight: The display retains its content indefinitely without power, making it highly energy-efficient.
o Ultra-Low Power Consumption: Power is primarily required only during content refresh cycles.

« SPI Interface: Utilizes a Serial Peripheral Interface, requiring minimal 1/O pins for communication.
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+ Development Resources: Includes comprehensive development resources and a manual with Raspberry Pi Pico

C/C++ and MicroPython examples.

« Direct Raspberry Pi Pico Attachment: Features an onboard female pin header for direct connection to a

Raspberry Pi Pico.

2.13" E-Paper Module

Partial Refresh Support, Low Power, Wide Viewing Angle, Paper-Like Effect

Ideal for price tags, shelf labels, industrial instruments...

A Not compatible with Netatmo Thermostat & Remote Control !
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Paper-like Eye Care, No Bluelight Ambient Light Required Passively Reflective Ultra Low Persists without Power

Figure 2: Overview of the 2.13-inch E-Paper Module's features and specifications.

3. TECHNICAL SPECIFICATIONS

Display Panel

E-paper

Refreshing

Partial Refresh Support

Feature Value

Operating Voltage 3.3V

Grey Scale 2

Interface 3-wire SPI, 4-wire SPI
Partial Refresh Time 0.3s

Outline Dimensions 65.00 x 30.50mm

Full Refresh Time 2s

Display Size 48.55 x 23.70mm
Refresh Power 26.4mW (typ.)

Dot Pitch 0.194 x 0.194mm



Feature Value

Standby Current <0.01uA (almost none)
Resolution 250x122 pixels
Viewing Angle >170°

Display Color Black, White

Raspberry Pi Pico Header

Compeatibility Application Examples
Onboard Female Pin Header For Direct Attaching To Raspberry Pi Pico Suitable For Price Tags, Asset/Equipment Tags, Shelf Labels, Conference
Name Tags...

3

| Raspberry Pi Pico is NOT included.

Figure 3: Detailed technical specifications of the E-Paper module.



Pinout Definition

VSYS Power input
Ground

Data/Command control pin
{high for data, low for command)

SPI chip select {low active)
SPI SCK pin
SPI MOSI pin

28 .00k External reset (low active)

Busy status output
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Figure 4: Outline dimensions of the 2.13-inch E-Paper module in millimeters.

4. SETuP AND CONNECTION

The Waveshare Pico-ePaper-2.13 module is designed for direct attachment to a Raspberry Pi Pico. Follow these steps
for proper setup:

1. Prepare Raspberry Pi Pico: Ensure your Raspberry Pi Pico is ready for use, with necessary firmware or
operating system installed if required for your project.

2. Align and Connect: Carefully align the female pin header on the E-Paper module with the male pins on your
Raspberry Pi Pico. Gently press them together until fully seated. Ensure correct orientation to prevent damage.

3. Power Supply: Once connected, power the Raspberry Pi Pico via its USB port or other designated power input.
The E-Paper module draws power directly from the Pico.

4. Software Setup: Refer to the provided development resources for specific C/C++ or MicroPython examples to
initialize and control the display. This typically involves configuring the SPI interface on the Pico.



Raspberry Pi Pico is NOT included

Figure 5: Raspberry Pi Pico securely connected to the E-Paper module. Note: Raspberry Pi Pico is not included with the display module.

Raspberry Pi Pico is NOT included

Figure 6: Raspberry Pi Pico with E-Paper module connected and powered via USB. Note: Raspberry Pi Pico is not included with the
display module.

4.1 Pinout Definition

Understanding the pinout is crucial for advanced configurations or troubleshooting. The module uses an SPI interface.



Features At A Glance

« No backlight, keeps displaying last content for a long time even when power down

« Ultra low power consumption, basically power is only required for refreshing

« SPl interface, requires minimal IO pins

« Comes with development resources and manual (Raspberry Pi Pico C/C++ and MicroPython examples)

Specifications
OPERATING VOLTAGE 33V GREY SCALE 2
INTERFACE 3-wire SPI, 4-wire SP| PARTIAL REFRESH TIME 0.3s
OUTLINE DIMENSIONS 65.00 x 30.50mm FULL REFRESH TIME 2s
DISPLAY SIZE 48.55 x 23.70mm REFRESH POWER 26.4mW(typ.)
DOTPITCH 0.194 x 0.194mm STANDBY CURRENT <0.01uA (almost none)
RESOLUTION 250x122 pixels VIEWING ANGLE >170°
DISPLAY COLOR black, white

E-paper display utilizes microcapsule electrophoretic technology for displaying, the principle is:
charged particles suspended in clear fluid will move fo sides of microcapsule when electric field is
applied, making the microcapsule become visible by reflecting ambient light, just as traditional
printed paper.

E-paper display will clearly display images/texts under lamplight or natural light, requires no
backlight, and features nearly up to 180° viewing angle. It is usually used as e-reader due to its

paper-like effect.

E-PAPER EINK DISPLAY PRINTED A4 PAPER LCD MONITOR

Figure 7: Pinout definition for the Waveshare Pico-ePaper-2.13 module, showing connections for SPI, power, and control pins.

Pin Name Description

VSYS Power input

GND Ground

e-Paper_DC Data/Command control pin (high for data, low for command)
e-Paper_CS SPI chip select (low active)

e-Paper_CLK SPI SCK pin

e-Paper_DIN SPI MOSI pin

e-Paper_RST External reset (low active)

e-Paper_BUSY Busy status output

5. OpPerATION GUIDE

Operating the Waveshare 2.13-inch E-Paper module involves programming your Raspberry Pi Pico to send display data
via the SPI interface. Waveshare provides example code and libraries to facilitate this process.

5.1 Programming the Display

o Access Development Resources: Visit the official Waveshare product page or documentation portal for the Pico-
ePaper-2.13 module. Here you will find example code in C/C++ and MicroPython.

o Install Libraries: Download and install any necessary libraries or drivers for your chosen programming language



(e.g., MicroPython libraries for e-paper displays).

« Load Example Code: Upload the provided example code to your Raspberry Pi Pico. These examples typically
demonstrate basic functions like displaying text, images, or performing partial/full refreshes.

« Customize Content: Modify the example code to display your desired content. Pay attention to the display
resolution (250x122 pixels) and color depth (black/white, 2 grey scales).

« Refresh Cycles: Understand the difference between full refresh (approx. 2 seconds) and partial refresh (approx.
0.3 seconds). Partial refresh is faster and consumes less power but may leave ghosting artifacts over time,
requiring an occasional full refresh.

5.2 Application Examples

The E-Paper module is versatile and suitable for various applications due to its low power consumption and persistent
display capabilities.
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Figure 8: Examples of potential applications for the E-Paper module, such as price tags, shelf labels, and information displays in various
environments.

6. CARE AND MAINTENANCE

To ensure the longevity and optimal performance of your Waveshare E-Paper display module, follow these maintenance
guidelines:

+ Handle with Care: E-paper displays are delicate. Avoid applying excessive pressure or bending the module,
especially the flexible FPC cable.

« Cleaning: Use a soft, dry, lint-free cloth to gently wipe the display surface. Do not use liquid cleaners, solvents, or
abrasive materials, as these can damage the screen.

« Environmental Conditions: Operate and store the module within its specified temperature and humidity ranges.
Avoid extreme temperatures, direct sunlight for prolonged periods, and high humidity.

 Power Management: While the display retains content without power, ensure proper power-down sequences for



the Raspberry Pi Pico to prevent data corruption or unexpected behavior.

« Static Electricity: Take precautions against electrostatic discharge (ESD) when handling the module, as
electronic components can be sensitive to static.

7. TROUBLESHOOTING

If you encounter issues with your E-Paper display module, consider the following troubleshooting steps:
o Display Not Refreshing/Blank:

o Check all connections between the E-Paper module and the Raspberry Pi Pico. Ensure they are secure and
correctly oriented.

o Verify the power supply to the Raspberry Pi Pico.
o Review your code for display initialization and refresh commands. Ensure the SPI interface is correctly
configured.

o Confirm that the correct libraries for the Pico-ePaper-2.13 are installed and imported in your code.
e Ghosting or Image Retention:

o Ghosting is common with partial refreshes. Perform a full refresh periodically to clear the display completely.

o Ensure your refresh cycles are correctly implemented in your code.
« Incorrect Display Orientation:

o The display typically operates in portrait mode by default. If you require landscape orientation, check if your
chosen library or example code supports rotation and how to implement it.

o Module Not Detected by Pico:

o Double-check the pin connections against the pinout diagram (Figure 7).

o Ensure the Raspberry Pi Pico is functioning correctly independently.

For further assistance, refer to the official Waveshare documentation and community forums.

8. SurPPORT AND WARRANTY

For technical support, additional resources, and the latest documentation, please visit the official Waveshare website.
You can typically find detailed product wikis, example code, and community forums there.

Manufacturer: Waveshare

Website: www.waveshare.com

Information regarding product warranty is typically available on the Waveshare website or included with your purchase
documentation. Please retain your proof of purchase for warranty claims.

© 2023 Waveshare. All rights reserved. Information in this manual is subject to change without notice.
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Waveshare Pico e-Paper 2.13inch EPD Module for Raspberry Pi Pico: Development Guide & API

Detailed development guide for the Waveshare Pico e-Paper 2.13inch EPD module with Raspberry Pi
Pico. Features include 250x122 resolution, SPI interface, C/C++ & MicroPython demo codes, and
comprehensive API documentation.
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Waveshare 2.13inch e-Paper HAT (B) User Manual and Technical Guide

Comprehensive guide for the Waveshare 2.13inch e-Paper HAT (B), covering hardware connections,
software setup, programming principles, and troubleshooting for Raspberry Pi, Arduino, Jetson Nano,

and STM32.
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Waveshare e-Paper Driver HAT User Manual: Connect SPI E-Paper Displays to Raspberry Pi, Arduino,
STM32

e .| User manual for the Waveshare e-Paper Driver HAT, detailing its features, product parameters,
S interface specifications, and supported e-Paper models. Includes setup guides for Raspberry Pi,
* -4 Arduino, and STM32 development boards.

Waveshare Pico-ResTouch-LCD-3.5: 3.5-inch SPI Touch Display Module for Raspberry Pi Pico
Detailed specifications, features, pinout, and hardware connection guide for the Waveshare Pico-

ResTouch-LCD-3.5, a 3.5-inch IPS touch display module with XPT2046 controller and 1LI9488 driver for
Raspberry Pi Pico.

Q Waveshare Industrial 8-Channel Relay Module for Raspberry Pi Pico User Manual
User manual for the Waveshare Industrial 8-Channel Relay Module for Raspberry Pi Pico (Pico-Relay-

B). Details features, compatibility, enclosure, and pinout for industrial control applications.

Waveshare 7.3inch e-Paper (E) User Manual - Specifications and Guide

Comprehensive user manual for the Waveshare 7.3inch e-Paper (E) display module, detailing
specifications, features, pin assignments, electrical and optical characteristics, and handling
instructions.

Documents - waveshare — Pico-ePaper-2.13
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Pico e-Paper 2.9 (B)
Overview
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+ Size: 29ch
+ Outine dimensions(raw pane): 79.0mm x 36.7mm x 105mm  20ch 70 odule e Raspbery
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+ Dispay size: 66.89rm x 29.05mm

+ Operating vitage: 33V/5V

+ Inerface: SP1

+ Dot pitch: 0138 x 0.138

« Resoluton: 296 x 128

+ Dislay color: Back, Whit, Red

+ Greyscale: 2

+ fullrefresh time: 155

« Refresh power: 26 4mW (typ)

+ Standby curren: <0.01uA (dmost none)
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I SPI Communication Timing

Since the nk.
and received by the host is hidden here.
« CS: Siave chip select when CS is low, the chip is enabled.
. oc
« SCLK: SPI communication cock.
« SDIN: SPI communication master sends, the siave recelves.
« Timing: CPHL=0, CPOL=0 (SPI0)

[Remarks]

] Working Protocol

“This product is an E-paper device adopting the image display technology of
Microencapsulated Electrophoretic Display, MED. The initial approach is to create
tiny spheres, in which the charged color pigments are suspended in the
transparent oil and would move depending on the electronic charge. The E-paper
screen displays patters by reflecting the ambient light, so it has no background
(Note that the e-Paper directly under

sunlight).
How to define pixels

In a monochrome picture we define the pixels, 0 is black and 1 is white.
White : o Bit 1

Black : m : BItO

« The dot in the figure is called a pixel. As we know, 1 and 0 are used to define
the color, therefore we can use one bit to define the color of one pixel, and 1
byte = 8pixels

« For example, If we set the first 8 pixels to black and the last 8 pixels to white,
we show it by codes, they will be 16-bit as below:

AUELRS UL IETIE )

e ml
For the computer, the data is saved in MSB format:
F (1S LI_!AW mm uus,uml
SOWEOEHUSEMGDMM15PMS,

For 2.13inch e-paper B, the display colors are red, black, and white, We need to
split the picture into 2 pictures, one is a black and white picture, and another is a
red and white picture. When transmitting, because one register controls a black
or white pixel, one controls a Red or white display. The black and white part of
2.13 use 1 byte to control 8 pixels, and the red and white part uses 1 byte to
control 8 pixels.

For example, suppose there are 8 pixels, the first 4 are red, and the back 4 are
black:

They need to be disassembled into a black and white picture and a red and white
picture. Both pictures have 8 pixels, but the first four pixels of the black and
white picture are white, the last 4 pixels are black, and the firt 4 pixels of the
red and white picture One pixel is red, and the last four pixels are white.

Orginal pictre | M (W (W W W (W W ®
Divided

BackWhite |O[O[0[C[m[m/m[m
DD EEEE
If you define that the data of the white pixel is 1 and the black is 0, then we can
get:
BackWhite [ O[O [C[C[W W W[ W

Data 1(1/1]1 O'O'U o
ReWhite | (B B (B O 0 0|0

Data Ojojojof1i1)1/1

So that we can use 1 byte to control every eight pixels.

Bit 1[2[3]4afs]6[7]e
BlackWhite | 0 |0 (O |0 W | W | W | m
[Toaa |1 11 0 0]0

Byte OxFO
[ 1[2[afa]s]6]7]e
OO DDEEEE

Data ojofofoji1]j1[1]1

Byte (OF

I Precautions

1. For the screen that supports partial update, please note that you cannot

refresh the screen with the partial mode all the time. After several partial
updating, you need to fully refresh the screen once. Otherwise, the screen
display effect will be abriormal, which cannot be repaired!

2. Because of the different batches, some of them have aberrations. Store the
e-Paper right side up will reduce it. And if the e-Paper didn't be refreshed
for a long time, it will become more and more reddish/yellowish. Please use
the demo code to refresh the e-paper several times in this case.

3. Note that the screen cannot be powered on for a long time. When the
screen is not refreshed, please set the screen to sleep mode, or power off
the e-Paper. Otherwise, the screen will remain in a high voltage state for a
long time, which will damage the e-Paper and cannot be repaired!

4. When using the e-Paper, it is recommended that the refresh interval be at
least 180s, and refresh at least once every 24 hours. If the e-Paper is not
used for a long time, the ink screen should be brushed and stored. (Refer
to for specif

5. After the screen enters sleep mode, the sent image data will be ignored,
and it can be refreshed normally only after initializing again.

6. Control the 0X3C or 0x50 (refer to me datasheet for detalls) register to
adjust the border color. In the routine, you can adjust the Border Waveform
Control register or VCOM AND DATA INTERVAL SETTING to set the border.

7. 1f you find that the created image data is displayed incorrectly on the
screen, it is recommended to check whether the image size setting is
correct, change the width and height settings of the image and try again.

8. The working voltage of the e-Paper is 3.3V. If you buy the raw panel and
You need to add a level convert circuit for compatibiity with 5V voltage.
‘The new version of the driver board (V2.1 and subsequent versions) has
added a level processing circuit, which can support both 3.3V and 5V
working environments. The old version can only support a 3.3V working
environment. You can confirm the version before using it. (The one with the
20-pin chip on the PCB is generally the new version)

9. The FPC cable of the screen is relatively fragile, pay attention to bending
the cable along the horizontal direction of the screen when using it, and do
not bend the cable along the vertical direction of the screen

10. The screen of e-Paper is relatively fragile, please try to avoid dropping,



bumping, and pressing hard.
11. We recommend that customers use the sample program provided by us to
test with the corresponding development board after they get the screen.
RPi Pico
I Hardware Connection
Please take care of the direction when connecting Pico. A logo of the USB port is
printed to indicate the directory, you can also check the pins,
If you want to connect the board by an 8-pin cable, you can refer to the table
below:

Paper

vee

GND Ground

DIN MOST pin of SPI interface, data transmitted from Master to Siave.
[eT3 SCK pin of SP1 interface, clock input

cs Chip select pin of SP interface, Low Active

DC Data/Command control pin (High: Data; Low: Command)
RST_[GP12| Reset pin, low active
BUSY [GP13 Busy output pin
KEY0 | GP2 User key 0
KEY1 | GP3 User key 1

RUN_[RUN Reset

You can just attach the board to Pico like the Pico-ePaper-7.5.

Setup Environment

You can refer to the guides for Raspberry Pi:

Download Demo codes

Open a terminal of Pi and run the folloy

sudo uger hrips://files.uavesnaze. con/upload
unzip Bico ePaper Code.zip -d Pico_sbapex Code
1co_Spaper.

You can also clone the codes from Github.

.
a1t clone hetps://gichub.c
e /2

e 2ic0_super Code.

About the examples

The guides are based on Raspberry Pi.

Coodes
The example provided is compatible with several types, you need to modify the
main.c file, uncomment the definition accordi
get.
For example, if you have the Pico-ePaper-2.13, please modify the main.c file,
uncomment line 18 (or maybe it i line 19).

to the actual type of display you

Set the project:

4 ~/21co_cpaper_Code/c

Create build folder and add the SDK.

/- fpico-sdk s the default path of the SDK,
i you save the SDK to other directories,
please change it to the actual path.

expore

Run cmake command to generate Makefile
flle.

cxate

Run the command make to compile the codes.

make -39

« After compiling, the epd.uf2 file is generated. Next, press and hold the
BOOTSEL button on the Pico board, connect the Pico to the Raspberry Pi
using the Micro USB cable, and release the button. At this point, the device
will recognize a removable disk (RPI-RP2).

+ Copy the epd.uf2 file just generated to the newly recognized removable disk
(RPL-RP2), Pico will automatically restart the running program.
Python

« First press and hold the BOOTSEL button on the Pico board, use the Micro
USB cable to connect the Pico to the Raspberry Pi, then release the button. At
this point, the device will recognize a removable disk (RPI-RP2)

« Copy the rp2-pico-20210418-1.15.uf2 file in the python directory to the
removabe disk (RPI-RP2) just identified.

« Update Thonny IDE.
audo apt. upgrade thomny.
« Open Thonny IDE (click on the Raspberry logo -> Programming -> Thonny
Python IDE ), and select the interpreter:
o Select Tools -> Options... -> Interpreter.
o Select MicroPython (Raspberry Pi Pico and ttyACMO port).

+ Open the Pico_ePaper-xxx.py file in Thonny DE, then run the current script
(click the green triangle).

C Code Analysis
Bottom Hardwere Interface:

We package the hardware layer for easily porting to the different hardware
platforms,
DEV_Config.c(.h) in the directory: Pico_ePaper_Code\c\ib\Config.

« Data type:

€ USITE vt
e URRD i
e UDOUBLE uin:

« SPI transmits data:

vota Dt BYTE Vaiue):

EPD drver
“The driver codes of EPD are saved in the directory: Pico_ePaper_Code\c\lible-
Paper

Open the .h header file, you can check l the functions defined.

« Initialize e-Paper, this function is always used at the beginning and after
‘waking up the display.

1/2.131nch e-paper, 2.131nch e-Faper V2, 2.131nch e-Paper (D), 2.5inch e-Paper,
 e-paper )
)_tx_Init (VBYIE Hode) : // Hoce

2u1ly updace, Mode = 1 parcial upda

110tmer types
vota EED_wox_Tntc (vosd)

¢ should be changed by the type of e-Paper, For example, if you use 2.13inch
e-Paper (D), to fully update, it should be EPD_2IN13D_Init(0) and
EPD_2IN13D_Init(1) for the partial update;

« Clear: this function is used to clear the display to white.



et ZED_sn_Clesz (vosd)

i should be changed by the type of e-Paper, For example, if you use 2.9inch e-
Paper (D), it should be EPD_2IN9D_Clear();

« Send the image data (one frame) to EPD and display

I/Bicotor version
vo1d ZED_ux Display(UBYTE *Image);
I/1zscoter version

void ZED_xux_Display(conss UBITE

kizage, const UBITE trysmage];

‘There are several types which are different from others

//parcial wpdate tor 2.13inen
Vet ZED_2TN130 Dasplagpare (1
void ZED_2TNSD DisplayPars (UBITE *Iage ;

—paper (D), 2.93nch e-psper (D)
z

ge)

1/Fox 2.13inch -paper V2, you need to fixst useZED_xex DisplayPartBaselnage to
display a static background and then partial update by the function EPD rxx Dis
Playpart()
void £ED_21N13,
ves

*nage
age (U3

*Image):

* Enter sleep mode
et Z6D_sn_Siaep (vesd)

Note, You should only hardware reset or use initialize function to wake up -
Paper from sleep mode

X0 is the type of e-Paper, for example, if you use 2.13inch e-Paper D, it should
be EPD_2IN13D_Sleep().

‘Application Programming Interface:

We provide basic GUI functions for testing, like draw poit, line, string, and so
on. The GUI function can be found in the directory:
RaspberryPi_JetsonNano\c\lib\GUNGUL_Paint.c(.h).

o ot e . .
o Gt e o I
o o s
Frrren

The fonts used can be found in the directory:
RaspberryPi_JetsonNano\cib\Fonts.

« Create a new image, you can set the image name, width, height, rotate angle,
and color

DHORD Rocace, UHOR

*inage, UHORD Ridch, UHORD Hei

Color: Th

+ Select image buffer: You can create multiple image buffers at the same time
and select the certain one and draw by this function.

void Bainc_Selectlnage (UBYTE rimage)
srage: The nane of o

ge butter, this is a potnter;

« Rotate image: You need to set the rotation angle of the image, this function
should be used after Paint_Selectimage(). The angle can be 0, 90, 180, or
270,

V14 Patne_SexRocate (THORD Rocace)
Botate: Rotate che angle of the nage, the pazameter can be ROTTED, R
OTATE_S0, ROTATE_180, ROTATE_270.

[Note] After rotating, the place of the first pixel is different, we take a 1.54-inch
e-paper as an example.

« Image mirror: This function is used to set the image mirror.

V14 Patne_Sevirroring (VBYTE mizror)
nieror: wirror £ che inage, the pazaneter can be MIRROR VOV
ROR_HORTIONTAL, MIRROR_VERTICAL, MIFROR_CRIGIN

« Set the position and color of pixels: This is the basic function of GUL, it is used
to set the position and color of a pixel in the buffer.

void Painc_Secpixel (VHORD poinc, URORD Ypoine, UHORD Colox)

Kpotnc: The ¥-axis value of che poinc in the imge butfer
Ypotnc: The t-axis of the poinc in the image butfer
Color: The colex of the point

« Clear display: To set the color of the image, ths function always be used to
clear the display.

vo14 Patnt_Clear UHORD Color)
Color: The color of the inage

« Color of the windows: This function is used to set the color of windows, it is
‘always used for updating partial areas like displaying a clock.

V14 Patns_Cleariiindous (VRORD Kscare, URCRD Ystart, UHORD end, URORD Yend, UNO
0 cotor)

che tmage butter
che tmage burter
snage nutter
Tend: The T-axis value of the end point in the inage butter
Color: The color of the windous

« Draw point: Draw a point at the position (X point, Y point) of the image
buffer, you can configure the color, size, and style.

« Draw the line: Draw a line from (Xstart, Ystart) to (Xend, Yend) in the image
buffer, you can configure the color, width, and style.

© sizes sze svsilanle.

1xeLs
7le of che line, Solid ox Dotted.

)
Line_sepe



1m
) imve_stii:

+ Draw a rectangle: Draw a rectangle from (Xstart, Ystart) to (Xend, Yend) you
can configure the color, width, and style.

UGRD end, U

UicRD gazaxs
L Dra

» oRa_FriL

« Draw circle: Draw a circle in the image buffer, use (X_Center Y_Center) as the
center and Radius as the radius. You can configure the color, width of the line,
and the style of the circle.

encer, UHORD Radius, URORD Colo

i Tae
Cypeder e

¥ oRaw_rriL

« Show Ascii cheracter: Show a character in (Xstart, Ystart) position, you can
configure the font, foreground, and background.

+ Draw the string: Draw the string at (Xstart Ystart), you can configure the
fonts, foreground, and the background

Color_Foregzound:
Color Backgound: ba

« Draw Chinese string: Draw the Chinese string at (Xstart Ystart) of the image
buffer. You can configure fonts (GB2312), foreground, and background.

« Draw number: Draw numbers at (Xstart Ystart) of the image buffer. You can
select font, foreground, and background.

« Display time: Display time at (Xstart Ystart) of the image buffer, you can
configure fonts, foreground, and background

“This function is used for partial updating. Note that some of the e-Paper don't
support partial updates and you cannot use partial updates all the time, which
will have ghosts problems and destroy the display.

cxgzound: bachgrouns
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I Pico Quick Start

+ MicroPython Firmware Download
« C_Blink Firmware Download [Expand]
Video Tutoria [Expand]

« Pico Tutorial I - Basic Introduction

« Pico Tutorial II - GPIO [Expand]
« Pico Tutorial III - PWM [Expand]
« Pico Tutorial IV - ADC [Expand]
« Pico Tutorial V - UART [Expand]
« Pico Tutorial VI - To be continued [Expand]

MicroPython Series

= [MicroPython] machine.Pin Function
« [MicroPython] machine.PWM Function

« [MicroPython] machine.ADC Function=
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Pico e-Paper 2.9 B Overview Pico e-Paper 2.9 B 2.9inch EPD Electronic Paper Display
Module ... omment the definition according to the actual type of display you get. For
example, if you have the Pico-ePaper-2.13, please modify the main.c file, uncomment line
18 or maybe it is line 19 . Set the...
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« [MicroPython] machine.UART Function
« [MicroPython] machine.12C Functions
« [MicroPython] machine.SPI Function#
« [MicroPython]  rp2.StateMachine s

C/Ci++ Series

« [C/C++] Windows Tutorial 1 - Environment Setting 4
 [C/C++] Windows Tutorial 1 - Create New Projectd
Arduino IDE Series
Install Arduino IDE

1. Download the Ard

D =
Downloads

Artumo 1€ 2.0.0

2. Just dlick on "JUST DOWNLOAD".
Support the Arduino IDE
Srvce e refmam 1.5 refeass in March 2015 Ine Arduimn O s
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3. Click to install after downloading.
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4. Note: You will be prompted to Install the driver during the installation
process, we can ciick Install.

Install Arduino-Pico Core on Arduino IDE

1. Open Arduino IDE, dlick the File on the left comer and choose
"Preferences”.

2. Add the following link in the additional development board manager URL,
then c

L/package_rp2040_tndex.3son

T gy

()
Note: If you already have the ESP8266 board URL, you can separate
the URLs with commas like this:

3. Click on Tools -> Dev Board -> Dev Board Manager -> Search for pico, it
stalled since my computer has already installed it.

Upload Demo At the First Time
1. Press and hold the BOOTSET button on the Pico board, connect the Pico to
the USB port of the computer via the Micro USB cable, and release the
button when the computer recognizes a removable hard drive (RPI-RP2).




2. Download the demo, open arduino\PWM\D1-LED path under the D1-
LED.ino.

3. Click Tools -> Port, remember the existing COM, do not need to ciick this

COM (different computers show different COM, remember the existing COM

on your computer).

4. Connect the driver board to the computer with a USB cable, then click Tools
-> Ports, select uf2 Board for the first connection, and after the pload is
complete, connecting again will result in an additional COM port.

5. Click Tool -> Dev Board -> Raspberry Pi Pico/RP2040 > Raspberry

6. After setting, click the right arrow to upload.
B st g Arwma 50

o If you encounter problems during the period, you need to reinstall
or replace the Arduino IDE version, uninstall the Arduino IDE needs
to be uninstalled cleanly, after uninstalling the software you need to
manually delete all the contents of the folder C:\Users\
[name]\AppData\Local\Arduino15 (you need to show the hidden
files in order to see it) and then reinstall

W Series

Source Demo

« MicroPython Demo (GitHub) =

« MicroPython Firmware/Blink Demo (C)4
« Official Raspberry Pi C/C++ Demos#

« Official Raspberry Pi MicroPython Demo

« Arduino Official C/C++ Demos

FAQ

Question:What is the usage environment of

Answer:

+ [Operating conditions] Temperature range: 0~50°C; Humidity rang:
35%n65%RH.

« [Storage conditions] Temperature range: below 30°
below 55%RH; Maximum storage time: 6 months.

fumidity range:

« [Transport conditions] Temperature range: -25~70°C; Maximum
transportation time: 10 days.

« [After unpacking] Temperature range: 20°C£5°C; Humidity range:
5045%RH; Maximum storage time: Assemble within 72 hours.

Question:Precautions for e-ink screen refresh?
Answer:
+ Refresh mode

o Full refresh: The electronic ink screen will fiicker several times during
the refresh process (the number of flickers depends on the refresh
time), and the flicker is to remove the afterimage to achieve the best
display effect.

o Partial refresh: The electronic ink screen has no flickering effect
during the refresh process. Users who use the partial brushing
function note that after refreshing several times, a full brush
‘operation should be performed to remove the residual image,
otherwise the residual image problem will become more and more
serious, or even damage the screen (currently only some black and
white e-ink screens support partial brushing, please refer to product
page description).

+ Refresh rate

© During use, it is recommended that customers set the refresh
interval of the e-ink screen to at least 180 seconds (except for
products that support the local brush function)

o During the standby process (that i, after the refresh operation), it is
recommended that the customer set the e-ink screen to sleep mode,
o power off operation (the power supply part of the ink screen can
be disconnected with an analog switch) to reduce power
consumption and prolong the lfe of the e-ink screen. (If some e-ink
screens are powered on for a long time, the screen will be damaged
beyond repair)

 During the use of the three-color e-ink screen, it s recommended
that customers update the display screen at least once every 24
hours (if the screen remains the same screen for a long time, the
screen burn will be dificult to repair)

« Usage scenarios

© The e-ink screen is recommended for indoor use. If you use it
outdoors, you need to avoid direct sunlight on the e-ink screen and
take UV protection measures at the same time. When designing e-
ink screen products, customers should pay attention to determining
whether the use environment meets the temperature and humidity
requirements of the e-ink screen.

Question:C yed on the e-nk screen?

Answer:
The Chinese character library of our routine uses the GB2312 encoding method,
please change your xxx_test.c file to GB2312 encoding format, compile and
download It, and then it can be displayed normally.

Question:After using f sh) has

problem that

serious after

Power on the development board for a long time, after each refresh operation, itis
recommended to set the screen to sleep mode or directly power off processing,
otherwise, the screen may bum out when the screen s in a high voltage state for a
ona time.



Question: e-Paper shows black border?
Answer:

The border display color can be set through the Border Waveform Control register
o the VCOM AND DATA INTERVAL SETTING register.

Question: What is the specification of the screen cable interface?

Answer:
0.5mm pitch, 24Pin.
+ In this case, the customer needs to reduce the position of the round brush

and clear the screen after 5 rounds of brushing (increasing the voltage of
VCOM can improve the color, but it willincrease the afterimage).

Question: After the ink screen enters deep sleep mode, can it be refreshed again?

Answer:
Yes, but you need to re-initialize the electronic paper with software.

Question:When the 2.9-inch EPD is in deep sleep mode, the first time it wakes up,
the screen refresh will be unclean. How can T solve it?
Answer:
The process of re-awakening the e-ink screen is actually the process of re-
powering o, so when the EPD wakes up, the screen must be cleared fist, so as to
avoid the afterimage phenomenon to the greatest extent.

Question: Are bare screen products shipped with a surface coating?

Answer:
with film.

Question: Does e-Paper have a buit-in temperature sensor?
Answer:
Yes, you can also use the IIC pin external LM75 temperature sensor.

Question:When testing the program, the program keeps stuck on an e-Paper busy?

Answer:

1t may be caused by the unsuccessful spi driver 1. Check whether the wiring is
correct 2. Check whether the spi is turned on and whether the parameters are
configured correctly (spi baud rate, spi mode, and other parameters).

Question: What is the refesh rate/lfetime of this e-ink screen?

Answer:
Idealy, with normal use, it can be refreshed 1,000,000 times (1 million times).
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Waveshare Pico e-Paper 2.13inch EPD Module for Raspberry Pi Pico: Development
Guide & API

Detailed development guide for the Waveshare Pico e-Paper 2.13inch EPD module with
Raspberry Pi Pico. Features include 250x122 resolution, SPI interface, C/C++ &
MicroPython demo codes, and comprehensive APl documentation.
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Pico e-Paper 2.9

Overview

29inch E-Paper E-Ink Display Modue For Raspberry Pi Pico, 296 128 Pels Black /
White, Pl Interface.

Features

down
« Utra-low power consumption. basically power is only required for refreshing
- SPlinterface requires minimal 10 pins.

Specification

- Displ
- Dot pitch 0.138 x 0.138
- Resolutiore 296 x 128 pivels
+ Display color: Black white

+ Viewing Angle: > 170"

SPI Timing

[pdf] Specifications Dimension Guide
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Pico e-Paper 2.9 Overview 2.9inch E-Paper E-Ink Display Module For Raspberry Pi Pico,
296128 Pixels, ... Data; Low: Command Reset pin, low active Busy pin You can just attach
the board to Pico like the Pico-ePaper-2.13 Setup Environment You can refer to the
guides of Raspberry Pi: https://www.raspberr...
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Raspberry Pi Al Displays loT Robotics MCU/FPGA Support IC Search Overview Version
Feature SP ... omment the definition according to the actual type of display you get. For
example, if you have the Pico-ePaper-2.13, please modify the main.c file, uncomment line
18 or maybe it is line 19 . Set the...
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