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1. Overview

The ESP32-133C02-IL-IL

development board is specifically designed to drive the13.3-

inch color E Ink Spectra 6 display, model GDEP133C02. It supports
image demonstration, image updates via PC software, wireless image

transmission through Wi-Fi, and various other functions.
Our intention in designing this development board goes beyond simply

assisting developers in creating e-paper display projects more
conveniently. We also aim for users to directly use this board for
prototype development, significantly reducing the time required for
development and production.

2. Specifications

Model Name ESP32-133C02-IL
Platform Used ESP-IDF/Arduino IDE
Dimensions(mm) 98.298mm x 69.215mm
Supported Size 13.3-inch e-paper

Powered via a Type-C adapter or a Type-C

Power Supply lithium battery.

Example Programs Available

Operating
Temperature

0°C to +50°C

N ) Indicator light, lithium battery power supply,
Auxiliary Functions ¢
etc.

Learn how to drive an e-paper display;
Test and evaluate the e-paper display;
Perform secondary development based on
Main Functions this board: update images via PC software;
Store and update images from an SD card;

Update images via Wi-Fi wireless communication;

Display fixed image content.
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3. Main Functional

ESP32-133C02-IL

Reset Button §- Power Indicator LED
Power Button USB-C
Battery Management IC SD Card Slot
Battery Connector

EPD

—— ESP32-N16R8

3.1 Function Buttons

Four function buttons (SW2, SW3, SW4) are reserved on the development board.
All three buttons are triggered by a high level.The pin definitions are as follows:
SW2------ 1012;

SW3------ I1013;

SW4------ 1014,

3.2 SD card

An SD card slot is reserved on the development board. Users can expand the
storage space of the development board via a memory card.The pin definitions are
as follows:

SD CS------ 1015;

SD MOSI------ 103;

SD MISO------ 105;

SD SCK------ 108,

EPD_MOSI----- 1041,
EPD_MISO----- 1040,
EPD_CS_M----- 1018;
EPD_CS_S----- 1017;
EPD_RST----- 106;
EPD_DC----- 102;
EPD_BUSY----- 107,
EPD_SCK----- 109;
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This development board provides four functional models, and the corresponding
firmware needs to be burned:

Model Function Description

Image transmission via USB upper
ESP32-133C02-IL-USB
computer

ESP32-133C02-IL-SD Image update via SD card

Wireless image transmission via WiFi
ESP32-133C02-IL-WIFI ] _
(Web/ mobile terminal)

ESP32-133C02-IL-CH Fixed image sequence demonstration
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4. Program Burning Instructions

4.1 Download Software (ESP-IDF 5.5.2 CMD) (Provided on Espressif
Official Website)
Download Links:

https://dl.espressif.com/dl/idf-installer/esp-idf-tools-setup-offline-5.5.2.exe

https://dl.espressif.cn/dl/esp-idf/?idf=4.4

After installing the program downloaded from the official website, run
idf_cmd_init.bat.

N EWIBE: ESP-IDF 4.4 CMD - “DAEspressifiidf_cmd initbat* esp-idf-fe7600606357a3a2a7e7296e0356da62 - o x

4.2 Navigate the Compiler Path
First, enter "cd /d " + the program storage path and press Enter to navigate the
compiler to the target directory.(Please download the relevant programs for
E-paper displays from our official website. Note that the program path should not
be too long or contain Chinese characters, otherwise the compiler will report an
error.)

B BER: ESP-IDF 4.4 CMD - "D:\Espressifiidf_cmd_initbat® esp-idf-fe7690606357a3a2a7e7e96e0356da62 = ] X
5 p-idf-vd. 4.7

4.3 Compile the Program
Enter "idf.py build " and press Enter to compile the program.
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4.4 Burn the Program

Enter "idf.py flash monitor " to start burning the program and wait for the
completion of burning.

B % ETER: ESP-IDF 4.4 CMD - "D:\Espressifiidf_cmd _init.bat" esp-idf-fe7690606357a3a2a7e7e96e0356dab2 - python.exe "D:AEspressifif...

a x

4.5 Dual-IC Programming Analysis

* X (0~599) * X (0~599)

v -
Y (0-1599) Y (0-1599)

GDEP133C02 is an E-ink screen controlled by dual ICs. Please note the following
points:
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e As shown in the figure above, each IC controls half of the screen, and two CS
pins are used to control the corresponding M area (main area) and S area (slave
area). Except for the CS pins, other control pins are shared.

e Except for common commands (e.g., initialization commands and refresh
commands in the routine), only one CS pin is allowed to be pulled low at a time.
Special attention should be paid during image transmission: the screen is
displayed in landscape orientation (X-axis direction).

e After reaching the end of one area, proceed to the next row for display;
therefore, the image needs to be split into two images for separate transmission,
otherwise the display will be misaligned.

5. Driving Instructions

For the ESP32-133C02-ILdevelopment board,

our company has developed three

image refresh methods as follows:

1. Update images via USB communication between host computer and
development board;

2. Update images via ESP32 parsing images stored in SD card;

3. Update images via WiFi connection between mobile phone and development
board through web application.

Method 1: Update Images via USB Communication Between Host
Computer and Development Board

First, connect the MCU development board to the EPD, and power it via the
Type-C port or battery interface. Then connect the development board to the PC
port via the USB communication interface.

Install and open Spectra 6_Image_Tool.exe (available for download on our
official website). After successful installation, open the software and click
"connect".

(1) If the connection is successful, the message "WFOOKWR" will appear on the
device.

(2) If no message appears on the device, check the Device Manager to confirm
the successful connection of the COM port.

(3) After a successful connection, check "13.3" and Flash.

www.good-display.com 9/23 Driver Board Series



GooDisplay ESP32-133C02-IL

éinx E-ink - %
Image
a 6 Tool .
Ei“k ISfPecitnrmg \ [ j" M13.3* [J31.8"
COM port e = d | Anesh [0
Devioe: WFOOKWR o T — -

Image 1

OtherDispl Set Parameters
— v| |Source v| |hh + | |mm

Spectra 6 Tool V1.3 Customer 20240206

(4) Click "LOAD" and select an image from the folder (Resolution: 1200X1600,
and the image must be pre-dithered).
(5) Select the image storage location (Imagel-15 optional).

o E-ink - P
Tma
El n k Spectra 6 Tool o s N —
(Customer) j’ Rl i AN O
OO port §
Device: WFOORVR M disconnec . '1 1l: 4 ?.:-nu
4| o il s
“I VEITE | DEL
i
i i Send To EFD
3 \
| i

OtherDispl Set Paramsters

=t Source bh mn z

(6) Click "WRITE" to burn the image information into the MCU and wait for the
progress bar to complete.

(7) After the burning is completed, click "Send To EPD", and the EPD will display
the image at the Imagexx location and start refreshing.
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fox E-ink _ .
Eflnk Spectra 6 Tool Faigge ————
| " o
(Customer) . yr'
COM port M Flash []sp
Device: WFOOKWR L disconnec s F 1oap | []Re—90
: s ; | N‘ Image 1
izt {24 6 DEL
Il =
I o= R Send To EPD
2 il !

OtherDispl Set Parameters

= | |Source hh mm | |55

Method 2: Update Images via ESP32 Parsing Images Stored in SD Card
Open the image processing website:
https://www.e-paper-display.com/bmp.html

E Ink Spectra 6 Multi-Resolution Converter

Resolution ithering Algorithm Frame Interval (ms)

1000
GDEHO169E01 (400x400) v Floyd-Stemberg (Serpentine, Recon v/ d

Choose Images

—~

Original Preview | Source Processed Output | Elnk

1.First, select the corresponding E6 product model by size. You can select the
dithering type (Dithering Algorithm) and set the image refresh interval (Frame
Interval (ms)).

2.Click "Choose Images" to select the target images, then click "Process Images"
to generate dithered images.
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3.Click to download the BIN file of the images and copy it to the SD card.

4.Insert the SD card into the development board's card slot, turn on the power
switch of the development board, and the images will be updated according to
the set time.

Method 3: Update Images via WiFi Connection Between Mobile Phone
and Development Board Through Web Application

Version 1 AP mode short-distance real-time update

1. The development board will create a self-built WiFi hotspot, and the mobile
phone must connect to this hotspot.

2. Then scan the QR code on the image displayed on the EPD with a browser, and
the mobile phone will enter the operation page of NeoFrame (actual URL:
192.168.4.1; you can also bookmark this URL in the browser for direct access
when needed).
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home WiFi network

WiFi name(SSID):

Connect to WiFi

Upload Image

ESP32 1P Address:

Six Colors

Dithering Mode:
Floyd-Steinberg fef2 134 (HEF)

4192.168.4.1 G

3. While powered by a USB cable or battery, the development board will create
a WiFi named "NeoFrame". In the WLAN settings of the mobile phone, find the
WiFi network named "NeoFrame", click to connect, and enter the password
"123456789". Ensure the mobile phone is connected only to this network.Note:
If the mobile phone prompts that the current WLAN has no internet access and
other WLANSs are available, and asks whether to switch, be sure to select "Keep
Connected".

4. Upload Images

(1) Click "Upload Image" to select images taken by the mobile phone or from the
mobile phone album.

(2) Four function options are available:

(D Colors Mode: Six Colors/Four Colors/Black & White / Three ColorsSince the E
Ink Spectra 6 screen is used, select "Six Colors".

@ Dithering Mode: Floyd-Steinberg / Atkinson / Stucki / Jarvis-Judice-NinkeYou
can adjust the Dithering Strength and Contrast by sliding the screen

(3) After the image processing is completed, click "Send to Frame" and wait for
the E-paper to refresh.
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(4) Click the "Switch To Real-time Mode" button to switch to the real-time image
update mode.

(5) Click the "Switch To Slideshow Mode" button to switch to the image carousel
refresh mode (two or more images required).

Version 2

Function Introduction of This PageVia WiFi, images can be pushed with one
click and refreshed remotely anytime and anywhere through mobile APP or
computer without approaching the device. The operation is simple and the
update is convenient, making beautiful moments present in real time.

1. Open this link: https://e-paper-display.com/backend/image-host.html

2. First, register an account on this page, enter the username and password, and
click Register to generate a new URL.

E-Paper WiFi Image Server

API| Base URL Usemname Password Auth Status
hitps://e-paper-display.com 123456789@ Register Login Logout

Rotation Interval (ms) Dithering Algorithm Select Images

10000 Floyd—Steinberg (Serpentine) v Dithering # Enable
IG/IPG/BMP - multiple allowed

enerate Libra

Playback & Control

Apply Server I Stop Server Rotation Next Image
S|

Copy

lay comipublic/LTY/current bmp Copy Public URL

3. After power-on, the ESP32 development board will create a self-built WiFi
hotspot named "EPAPER-SETUP". After a successful connection, open a browser
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(1) Enter the WiFi name and password (note that a 2.4GHz network is required).
(2) Enter the URL generated in the first step.

(3) Set the network wake-up interval of the development board.

(4) Click Save to complete the configuration.

E-Paper WiFi Config

WiFi SSID:

CU_BBc6 |
WiFi Password:

za9g8jvb |
Image URL:

https:/fe-paper-display.com/public/LTY/current.bmp |
Interval (seconds):

1000 |

Save

After saving, device will reboot and use new
settings.

4. After the configuration is completed, open this page for image refresh
operation:

(1) Click "Select Images" to select the images to be uploaded, then click
"Generate Library" to create an image bed.

(2) You can select the image interval and dithering method.

(3) Click "Apply Server Interval" to play and wait for the images to refresh.
(4) Click Copy to copy the link and view the updated image content.
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E-Paper WiFi Image Server
APl Base URL Username Password

https://e-paper-display.com

Rotation Interval (ms) Dithering Algorithm
1500 Floyd—Steinberg (Serpentine) v Dithering # Enable

Playback & Control Current Image

Apply Server Int Stop Server Rotation Next Image

Refresh List

Current: 1/3
https:/fe-paper-display.com/uploadsfuser_11/46ac79b3540f4af5b91/ Copy
with rotation

“l{e-paper-display.com/public/LTY/current. bmp Copy Public URL

Auth Status

Register Login Logout

Select Images

NG/JPG/BMP - multiple allowed

5. To reset the WiFi configuration information, turn on the power and press and
hold the "SW4" button for five seconds to complete the reset.

Method 4: Fixed Image Demonstration Mode (ESP32-133C02-1L-4)
After connecting GDEP133C02-1 to the development board and powering it via
Type-C or battery, turn on the power switch. The default display content is as

follows:
1. Black, white, red, yellow, blue and green color bars

2. A color image

3. A black, white, red, yellow, blue and green checkerboard pattern

4. White screen (no display content)

5. Corresponding firmware: GDEP133C02-ESP-IDF Code Example GooDisplay
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5. Dithering Processing

When refreshing E Ink Spectra 6 series e-paper displays, RGB images must be
processed with dithering to convert them into dotted patterns consisting of six
colors: black, white, red, yellow, blue, and green. These processed images can
then be converted into data arrays. To assist users, we have developed two

software tools.

Method 1: Web-based application - E-paper Dithering Tool

1) First, open the web application and select * E6 Color” .

Dithering Tool

Writed by Zhang Hui

| B | T

’ E Ink Spectra 6-Color vl

Download Image

2. Next, click ™ Choose File” to select the image to be processed. Make sure the

selected image matches the resolution of the e-paper display. Then click

" Download Image” to complete the process.
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BERNTR

5 SIS 5 From A

Method 2: PC-based application (to obtain the software, please contact our sales

team)

1. First, double-click * Spectra\ 6\ Rendering\ Tool\_v2.8.1.exe” to open the PC

software.
Spectra 6 Rendering Tool v2.8.1 B
= = ; ~
Panel Size: 7.3” : 480 x 808 - HGD: (@)Disbale - /‘clustimage
Load Image
= Hue 0
Load Image
Saturation: | +0%
Fill color: &
ss: +0%
o +0%
1
Yellow
oK Save lmage
Render
1 | Default Dithering Method: |Stucki (Serpentine) Convert
f external T
Save Image Save Image Save Irmage v

2. Next, select the resolution of the image to be processed by choosing the
appropriate " panel size” . After selecting, click * Load Image” to add the image

you want to process.
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Spectra 6 Rendering Tool v2.8.1 n

Panel Size:| 13.3” : 1200 x 1608 ~ HGD: (@)Dishale . Adjustimage

Load Image

Raw image:  width:1200 height:1608 Hue: [o] ¥
Load Image | Edited image: width:1200 height:1600
> Saturation :

Brightness
Contrast:
Gamma :

Fill color:

Yellow

oK

Default e Stucki (Serpentine)

3. Click the "OK" button under the "Adjust Image" section. Each option under "Adjust
Image" is important, as they are key to making the refreshed image on the e-paper

closely resemble the original image.

Spectra 6 Rendering Tool v28.1 e

Panel Size: 13.3” : 1200 x 1608 - HGD:|(0)Disbale . Adjustimage
Load Image

moge:  width:1200 height:1600 Hue: [o|®

Rau i
Load Image = Edite idth:1200 height:1600

Fill color: Saturation ;| 40% ]
Brightness : +0% [ ]
Contrast: [+0%]| ]
Gamma : 1| ]
Yellow
0K Save Image
Render
Render Algorithm: Default ~ | Dithering Method: |Stucki (Serpentine) v Convert

4. Next, select the dithering algorithm under * Dithering Method” . After making
your selection, click * Convert” to generate the dithered image.

" Output for EPD with AIO IC” is the processed dithered image for the e-paper
display.

“ EPD simulation” shows the software’ s simulation of how the e-paper will
display the image.

You can adjust the options under * Adjust Image” and repeat the above steps

until the simulation result closely matches the original image.

5. Click ™ Save Image” under ™ Output for EPD with AIO IC” to save the processed

dithered image.
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6. Firmware Flashing Instructions
To support user secondary development, the ESP32-133C02-IL-

X also allows flashingnew firmware. The following are the detailed steps:

1) Download and install the flashing tool
ESP-IDF 4.4 CMD
Download link:[https://www.e-paper-display.com/esp-idf-tools-setup-offline-4.4.7.exe]

After downloading and installing the official software, run "idf_cmd_init.bat".

2) First, enter "cd /d" followed by the directory path of the program, then press
Enter to navigate to the program location.
Please note that the path should not be too long and must not contain any Chinese

characters, otherwise the compiler may report an error.

3) Enter "idf.py build® and press Enter to compile the program.
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BN &= WA ESP-IDF 44 CMD - "D:\Espressifiidf cmd initbat® esp-idf-fe7690606357a3a2a7e7e96e0356dab2 - python.exe “D:\Espressifif.. — (m] x

4) Enter idf.py flash monitor’ to start flashing the program. Wait for the

process to complete.

N Fi% EFRE: ESP-IDF 4.4 CMD - "D:\Espressifiidf cmd_initbat® esp-idf-fe7690606357a3a2a7e7e96e0356da62 - python.exe “D:\Espressifif. = o x

5) Dual IC Programming Explanation
The GDEP133CO02 is an e-paper display controlled by dual ICs. Please pay

attention to the following points:

'y

— X (0~-599) — X (0-599)

v v
Y (0~1599) Y (0~1599)
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As shown in the figure, each IC controls half of the screen. Two CS (chip select)
pins are used to control the corresponding areas: M (main) and S (sub). Except for

the CS pins, all other control pins are shared.

In addition to shared commands (such as initialization and refresh commands used

in example programs), only one CS pin is allowed to be pulled low at a time.

When transmitting image data, please note that the screen displays content in
landscape orientation (along the X-axis). After reaching the end of one area, the

display continues to the next line.

Therefore, the image must be split into two separate images and transmitted

separately for each region. Failing to do so will result in a misaligned display.
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7 .Precautions

Do not keep the screen powered on for a long time. When the screen is
not refreshing, set it to sleep mode or power it off. Otherwise, the
screen will remain in a high-voltage state for a long time, which will
damage the diaphragm and cannot be repaired.

When using the E-ink screen, it is recommended that the refresh
interval be at least 180s, and the screen be refreshed at least once
every 24 hours.

If the E-ink screen is not used for a long time, refresh it to a white
screen for storage (refer to the data sheet for specific storage
environment requirements).

After the screen enters sleep mode, it will ignore the sent image data,
and only re-initialization can make it refresh normally.

If the created image data is displayed incorrectly on the screen, it is
recommended to check whether the image size setting is correct, and
try swapping the width and height settings.

The working voltage of the E-ink screen is 3.3V. If you purchase a bare
screen and need to match a 5V working environment when designing
the circuit, it is recommended to perform level conversion processing.
The FPC cable of the screen is relatively fragile. Please note: Do not
bend the cable perpendicular to the screen to avoid tearing; do not
bend the cable repeatedly and excessively to avoid breakage; do not
bend the cable toward the front of the screen to avoid disconnection
between the cable and the panel.

It is recommended to fix the cable during debugging and development.
The E-ink screen is fragile, so avoid dropping, collision and hard
pressing as much as possible.

We recommend that customers test the screen with the provided sample
programs and the corresponding development board after receiving it.

Friendly Reminder:

The official website only provides the most basicimage refresh program
s. Functions such as SD card, WiFi and USBcommunication need to be d
eveloped by yourself or contact our sales forrelevant technical support.
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