Servo Driver with ESP32

Servo Driver with ESP32

Overview

This product is a bus servo control board based on ESP32 and we provide
examples that can control bus servos through the WEB application. This
product supports the programming of servos to change the ID and working
mode of the servos (servo mode/motor mode) in theory, it can control 253
bus servos and read the current angle, load, voltage, mode, and other
information of each servo, and can use the serial port to communicate with
the upper computer, which is used to build the lower computer of the robot
project, and the on-board OLED. The screen can be used to display key
information and is suitable for robot projects that require feedback on the
angle and load of the servos such as robotic arms, hexapod robots,
humanoid robots, wheeled robots, etc.

Product Specifications

« Supply voltage: DC 6-12V(the input voltage and the servo voltage must be
matched)

« Controloller: ESP32

« Control interface: UART

o Download interface: Type-C


https://www.waveshare.com/servo-driver-with-esp32.htm

o Power supply connector: 5.5*2.1mm DC
o Dimensions: 65mm x 30mm
« Fixing hole diameter: 3.0mm
¢ Mounting hole size: 2.75mm

« Mounting hole spacing: 23 x 58mm

Product Features
« Allows controlling up to 253 SC, ST series serial bus servos at the same time
(adequate power supply required).

« Wide range voltage input 6-12V (the input voltage and the servo voltage

must be matched).

o Built-in WiFi and Bluetooth, as well as ESP-NOW support, for remote control
and servo debugging.

« Automatic download circuit for easy uploading programs.
« Open source web application and various robot structures.

« Compact size and space-saving, suitable for integration into sorts of space-

limited projects.

Open Source Project

You can download the relevant open-source robot models in the product

documentation for building your own projects.

Install Arduino IDE

« You can directly click this link to download the Arduino IDE from Arduino.cc.


https://www.arduino.cc/
https://www.waveshare.com/wiki/File:500px-Servo-Driver-with-ESP32-details-3.jpg

e Run the installation package.

o Click /agree

@ Arduino Setup: License Agreement - >

Flease review the license agreement before installing Arduino, If you
2.0/ accept all terms of the agreement, did: I Agree.

GMU LESSER. GEMERAL PUBLIC LICEMSE ~
Version 3, 29 June 2007
Copyright (C) 2007 Free Software Foundation, Inc, <htip://fsf.ora/=

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.,

This version of the GMU Lesser General Public License in
and conditions of version 3 of the GMU General Public Lice supplemented
by the additional permissions listed below.

Cancel | Mullsaft Install Syskem 3.0 I Agree |

o Check /nstall USB driverand Associate.ino files, then click Next.

porates the terms

E® Arduino Setup: Installation Options - et

Chedk the components you want to install and unchedk the components
220 you don't want to install, Click Next to continue.

Select components to install: [#] Install Arduino software
[ Install USB driver
[ Create Start Menu shortout
[¥] Create Desktop shorteut
Associate .ino files

Space required: 543.4MB \

Cancel | Mullsoft Install System 3.0 < Back | N}H} |

« Select the installation path of Arduino IDE, then click /nstall.
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€D Arduino Setup: Installation Folder — >
Setup will install Arduino in the following folder. To install in a different

=) folder, dick Browse and select another folder. Click Install to start the
installation.

Destination Folder
|D:\Program Files (x86)\Arduino Browse. .. ‘

Space required: 543.4MB
Space available: 616, 5GE

Cancel | Mullsoft Install System v3.0 < Back | \ Install |

« Wait for the installation to complete.

€D Arduino Setup: Installing —

Extract: iotn167.h

</ E—
Show details |

Cancel | Mullsoft Install System v3.0 < Back Close

 Install the required drivers.
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E] Windows €30

{FERZX N RERES?

£%: Adafruit Industries LLC #[0 (COM # LPT)

¥ &% Adafruit Industries \

O ssEEsen "Adafruit Industries” SUSEA), =a0) [ F=sn |

@ REAIENESESSRNEERY,

EE] Windows =2y

{RORZFX AR ERIG?

E%: Arduino USB Driver
W £5%: Arduino s

KeBEERE "Arduino srl” S580HHA). 1\*‘“" | F=sn |

O GHEOATENEFARESEDNERRE, RERESLeEnMTTS
=%

E] Windows =24

{RERFX A RERFG?

E%: Arduino USB Driver
W &5%: Arduino LLC

M ses@aEsn Arduino LLC S0%0iHA),  E80) | FEsN |

D CROATENHHRSSEDNEFRG., FUCREELEERETUSS
==

o Arduino IDE installation is complete.

&8 Arduino Setup: Completed

ﬁ

S‘houd:hkl

Cancel Nullsaft Install System w3.0 < [Bark F Chse I

Install the Arduino core for the ESP32

o Run the Arduino IDE and click File.
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© :ke

Rla Edt Skstch Tools Help

lZwvolidysetup() |
. ff t your setup code here, tc

cZwold loop() {
7 ff put your main code here, to

e Click Preferences

@ sketch novila | Arduinc 1.8.16
File Edit Sketch Tools Help

Mew Ctrl+N

Open... Ctrl+0

Open Recent »

Sketchbook 3

Examples *tup code here, to ru
Close Ctrl+W

Savre Ctrl+%

Save AS... Ctrl+Shift+5

Page Setup  Ctrl+Shift+P

Print Ctrl+P L <o ere, TOo run

Preferences Ctrl+Comma

Quit Ctrl+0Q
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o Fill in https.//dl.espressif.com/dl/package esp32 indexjsonin Additional
Boards Manager URLs. Then click OK

Settings  Wetwork
Sketchbook location
€ \Users'\zhengreili mg\Docaments \Mr duine Brosse
Editer lenguage English (Eaglish) v lrequires restart of Arduine)
Bdiver fomt size 10
Interface soale A hatematic 100 N (requires restart of Arduine)
Theas Defoult theme v (requires restart of Arduise)
Shov verbese sutput during [ Jesmpilation [Jupload
Comgiler varmings Home
EAbispley line sumbers B taable Code Polding
[ Verify code sfter uplond P Use external editer
[A Chesk far updstes om startay ASewe vhew verifring ar uplosding
[ use aceascibility features /
B e R L il 7= /1 vupeassif con/dl/zuchage 3332 index jusul C
Maze profezencas san ha odited dizectly ia the £ils
C \Wsess\shangrei L1 eng \Ugplata\Lacal Urduinal S\preferancen tot
(afiy anly shen Arduins iz sef rweing
g s

o Restart the IDE, click Tools> Board > Boards Manager, open Boards
Manager.

e Fillin £SP32 and click /nstall.

Type All v ESr32 /

Cenp32 ~
by Espressd Systema
Boards included in this package!
ESP32 Dev Module, WEMOS Lolin32, WEMOS D1 MINI ESP32.
More Infa

1.0.8 v | Ingrall

v
| Clase

« Wait for the installation to complete.
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O
Type ALl B

espid2 -

by Eapressif Systems

Boards incduded in this packege:

ESP32 Duv Module. WEMOS Lolin32, WEMOS D1 MINI ESP32.
Morg Info

Installing

v]
T e o B " 1 Y T T i e e e e . § Cancel

-

Download the product program and install the dependency library

Libraries installed through the library manager are:
Adafruit SSD1306

Adafruit_NeoPixel

Libraries installed by copying folders are:

SCServo

Click Tools > Manage Libraries to open the library manager.

@ sketch_nov30a | Arduino 1.8.16
File Edit Sketch Tools P
Auto Format Ctrl+T

Archive Sketch
sketch_nov30a Fix Encoding & Reload

|Bvoid s Manage Libraries...
// p Serial Monitor Ctri+Shift+M |«
Serial Plotter Ctrl+Shift+L

WiFi101 / WiFiNINA Firmware Updater
tCwoid 1 Board: "Arduino Uno* >

// p Port > tedly:
Get Board Info

) Programmer: "AVRISP mkll* >
Burn Bootloader

Enter the names of the libraries that need to be installed through the library
manager in the search box in turn, and install them.
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Adafruit SSD1306
Adafruit_NeoPixel

Place the mouse on the point Update with Update, and select the latest

version without Update and click /nstall.

download the product program on the Micro Snow official website.

o Copy SCServo to \Documents\Arduinol\libraries.

Adafruit_BuslO 2021/8/31 15:16
Adafruit GFX_Library 2021/8/31 15:16
Adafruit_NeoPixel 2021/8/17 9:04
Adafruit PWM _Servo _Driver_Library 2021/8/16 18:14
Adafruit SSD1306 2021/11/30 13:50
ArduinoJson 2021/11/30 13:49
AsyncTCP 2021/8/18 17:13
ESPB266_and_ESP32 OLED driver for.. 2021/8/31 15:16
ESPAsyncWebServer 2021/8/18 17:14
FabGL 2021/10/14 14:01
ICM20948 WE 2021/11/30 13:52
INA219 WE : 2021/11/30 13:55
PCA9685 2021/8/16 9:06
SCServo 2021/9/13 9:46

Upload the program to the robot

Double click and run ServoDriver.ino

F 8OARD DEV.h 2021/12/3 9:43
CONNECT.h 2021/12/3 10:39
PreferencesConfig.h 021/12/3 9:43
£ ServoDriver.ino /§021 /12/3 14:09
STSCTRLh 2021/12/3 10:38
B WeBPAGE.h 2021/12/2 18:33

Click Tools > Port to remember the existing COM Port, no need to click it.

Click this Github link to download the product program locally, or you can
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The COM displayed here is different for different computers, remember that
there is a COM now.

© WAVEGO | Arduino 1.8.16 -
File Edit Sketch Tools Help

Auto Format Ctris+T
Archive Sketch
WAVEGO Fix Encoding & Reload
// Wt Manage Libraries... Ctrl+Shift+1
2 \ Serial Monitor Ctrl+Shift+M
// OL  Serial Plotter Ctrl+ShiftsL
/4 == \WiF101 / WiFNINA Firmware Updater
5 ¥/ Ro
€ // |  Board: "Arduino Uno® ’'will not fonnect ott
/1t | | Secial por, let to X
// Bo  GetBoard Info COM1
/! Ro Programmer: "AVRISP mkil® >
1 E—— d.
11 ¢ : B8] I ds uurn rignu, —i as curn left,
12 W [C]l: 0 as not in the debugMode. Robot can be control
13 8 1 as in the debugMode. You can debug the servo:

« Connect the driver board and computer.
o Click Tools > Port and click on this new COM.

The newly-appearing COM is different for different computers, click the
newly-appearing COM.
If no new COM appears, refer to the USB driver section of the Q&A.

@ WAVEGO | Arduino 1.8.16 -
File Edit Sketch Tools Help

Auto Format CtrisT
Archive Sketch
WAVEGO Fix Encoding & Reload
// W1 Manage Libraries... Ctri+ Shifts|
Serial Monitor Ctrl+Shift+M
// oL Serial Plotter Ctrl+Shift+L
@ L= ki1 / WIENINA Firmware Updater
5 ¥/ Ro ‘
A __ Board: *Arduino Uno* > will not conflect o
/7 | Sedlpots EE ok
// Rol Get Board Info COM1 ‘
// Ro Programmer: "AVRISP mkil*® L. mef :
10 oS Burn Bootloader 5=
11 K BT A ds Lurn TIgnes =1 as wurn left.
// [C]: 0 as not in the debugMode. Robot can be contr
// 1 as in the debugMode. You can debug the serv
1l Ml: 0 ae nart in anv funetisan mads. Rabat can ba ~

e Click Tools > Boards: > ESP32 Arduino > ESP32 Dev Module, select ESP32
Dev Module.
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© WAVEGO | Arduimo 12816
Fle Edt Sketch Tools MHelp

oL

Auo Format
Archive Sketch

Fix Encoding & Reload
Manage Libraries... Crrle Shift+!
Serial Menitor CirieShiftem
Seral Plotter CorlaShiftel
WiR101 / WiFiNINA Firmeare Updater /
Board: "Archine Uno® | Boards Managh . Arhay i #4
Port “COMI* 1 Ardaine AVR c
’ . ESPA2 Dev Module
Get Boaed Info ESPI2 Arduino |
ESP32 Wrover Module

Programmen “AVRISS mid(* > £SP32 Pico Kit
Burn Booticader d. TimMCO
19T 3T AW THInIIgncs 3 ws wurn left. 5008 Ubva v}
[Cl: 0 &% not in the debugMode. Robot can be con MagicB

1 as in the debugMode. You can dsbug the se Trte faT

[D]l: O as

not in any function mode. Robot can be

Other setting are as follows

Upload Speed: "921600"

CPU Frequency: "240MHz (WiFi/BT)"

Flash Frequency: "80MHz"
Flash Mode: "QIO"
Flash Size: "4MB (32Mb)"

Partition Scheme: "Huge APP (3MB No

PSRAM: "Enabled"

© WAVEGO | Arduino 1.8.16
File Edit Sketch Tools Help

OTA/1MB SPIFFS)"

Auto Format CirisT
Archive Sketch

WAVEGO Fix Encoding & Reload

/! WI Manage Libraries... Carl+ Shift+1
2 Serial Monitor Cirl+ Shift« M

// oL Serial Plotter Ctri s Shifts L
AT == Wi101 / WiRNINA Firmware Updater
// Ro
1/ Board: "ESP32 Dev Module® ’innect other wifi
/7 Upload Speed: "921600* ’ict to known wifi
// Ral  CPU Frequency: "240MHz (WiFi/BT)" |
// Ro Flash Frequency: "BOMMHz" ’
/7 Flash Mode: "QIO* 4
1/ Flash Size: *4MB (32Mb)* »
Vs Partition Scheme: "Huge APP (3MB No OTA/IMB SPIFFS)" im0 v ol adf,

13 8 Cofa Debug Level: “None™ ’’he servos

14 WY PSRAM: *Enabiled” i  Disabled fEroled
77 Port: "COM3* (8 Enabled
1/ Get Board Info
/1 Programmer ’
‘ Burn Bootioader
,’ - "oAaT VAN wIrTrTnms MITETTITEW ATy ﬂl'li“n"“

Click Upload in the upper left corner to upload the program.
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@ WAVEGO | Arduino 1.8.16
File Edit Sketch Tools Help

WAVEGO
// WIFI ttings in app httpd.cpp

// OLED screen display.

// === PAGE 1 ===

// Rowl: [WIFI_MODE] :IP ADDRESS

// [WIFI_MODE]: 1 as [AP] mode,
// 2 as [STA] mode

« Wait for the program upload to complete.

« After displaying Leaving... Hard resetting via RTS pin..., it means that the

upload has been successful.

i ! vRsE
Mowdt [WIFI_mDeE) DIF ADDOEEN
(WEFZ MOOE|: 1 as [AP) m=dm, it will not ccemmct =thec wifi

s »

Use driver board

o Connect the SC75 Servo servo to the driver board. There are two 3pin servo
ports on the driver board. These two ports are connected, so you can

connect any one.
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Use 6-8.4V DC power supply, the driver board will automatically turn on

after plugging in the power supply.

When powered on, the RGB blue light indicates that the driver board starts
to initialize WIFI and establish a WebServer. After completion, the driver
board will automatically scan the connected servos. The RGB light is light
green during scanning, and the RGB will turn off after scanning.

After power on, the first line of OLED is the MAC address of the device,
which is unique and used for £SP-NOW communication.

The second row V:is the measured voltage. After the voltage is the device IP
address.

The third line MODE is the role of the device, Nis Normal ESP-NOW related
functions are disabled; L is Leader, ESP-NOW will send the current Active
Servo ID and position information to Follower, control the rudder with the
same ID connected to Follower machine; Fis Follower, the device will receive
commands from Leader through ESP-NOW.

The role of the device is followed by APor STA. In AP mode, the device will
establish a WIFI hotspot; in S7A mode, the device will A known WIFI will be
connected.

In AP mode, APis followed by the SS/D of the device; in STA mode, STA is
followed by a signal Strength RSSI.

The first line N:is Number, showing the number of servos connected in the
last scan; ID: is the currently selected servo (Active Servo), after the servo, -
O indicates that the servo is in servo mode; -3 indicates that the servo is in
motor mode. POS: is the current position of the servo.

Download and install the Chrome browser on your phone, or other browsers
with the same kernel.
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In the default program, a WIFI hotspot will be created automatically after
the driver board is powered on, and the mobile phone will be used to search
for WIFI hotspots.

In the default program, the WIFI name is ESP32_DEV, and the WIFI password
is 72345678.

After the connection is successful, open the browser and enter 792.768.4.7 in
the address bar to open the ESP32 WEB interface.

Under normal circumstances, if the servo is connected first and then
powered on, the driver board will scan the connected servo when it is
powered on. If you turn on the servo first and then connect the servo, you
need to manually click Start Searching on the WEB interface of the mobile

phone, and then wait for a while for the servo to scan, including re-scanning



the servo after resetting the servo ID.
1102 REwda

O A 19216841

SERVO DRIVER with ESP32

D123
Start Searching

Active ID-1 Position:32

ID to Set.0
Mode:Servo Mode

Torque On

ID Select+  ID Select-

Middle Stop Release Torque

Position+ Position-

Speed+  Speed-

If you only connect one servo, the /D Select+ and /D Select- buttons are
useless; if you connect multiple servos with different IDs, you can use these
two Press the key to select the servo, the currently selected servo ID is
displayed behind /D:; if you connect multiple servos with the same ID, it is
very likely that the ping will fail, resulting in the driver board without the
servo ID. Select, at this time, you need to disconnect the redundant

connections, connect only one servo, and connect it in series with the servos

of other IDs after changing the ID.
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Middle button, after pressing the servo, the servo will rotate to the middle

position of the servo swing range.
Stop button, the servo will stop turning after pressing it.

Release button, press the servo to turn off the torque lock, and people can
turn the servo by hand (due to the existence of multi-stage reduction gears,
it may be very difficult to rotate the steering wheel between them, there

must be a force arm to rotate).

Torque button, press it to open the torque lock, when receiving external
force, the servo will try its best to keep it in one position.

Position+, the servo position value increases after pressing, the servo starts
to rotate clockwise, and the rotation stops when released.

Position-, the servo position value decreases after pressing, the servo starts
to rotate counterclockwise, and the rotation stops when released.

Speed+ Speed-, press to increase/decrease the speed of the servo, the
changed speed is displayed after Speed Set; the speed of the servo will use
this speed .



Mode:Servo Mode

Torque On

ID Select+ ID Select-

Middle Stop Release Torque

Position+  Position-
Speed+  Speed-
ID to Set+  ID to Set-

Set Middle Position  Set New ID
Set Servo Mode  Set Motor Mode
Start Serial Forwarding
Normal Leader Follower

RainbowON  RainbowOFF

ID to Set+ ID to Set- Set New ID, used to select the servo ID to be changed,
displayed after /D to Set. For example, when you need to change the servo

with ID 3 to servo with ID 9, you need to click

ID Select to change the display area /D:to 3 (the premise is that At this time,
there is a servo with ID 3 in the scanned servo), then use the /D to Set button
to change the number after "'ID to Set: to 9, and then click Set New ID, click
OK or OK in the pop-up dialog box, so that the ID3 servo is set to ID9, then

you need to click Start Searching " again to search for the servo .
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o Set Middle Position, only for ST series, SC series servos do not have this
function, this button is used to set the currently selected servo position as
the middle position of the servo.

o Set Servo Mode, set the current servo to servo mode, which is also the initial
default mode of the servo, which can be rotated to an absolute position.

e Set Motor Mode, set the current servo to motor mode, in this mode the
servo can rotate continuously, can control the relative position of each
rotation, and can be used as a geared motor (SC series servo) Or stepper

motor (ST series servo).

o Start Serial Forwarding, after turning on the servo, the servo will start the
serial port forwarding, and forward the data of the Type-C UARTO and the
UART1 used to control the servo, so that the FD tool on the computer can
be used to debug the servo, the default baud rate of UARTO is 115200,

e Normal set the current device to Normal, the related functions of ESP-
NOW will not be enabled in this mode.

e Leader, set the current device as Leader, in this mode, the device will send
the current Active Servos /D and Position to Follower.

o Follower, set the current device to Leader, in this mode, the device will
receive commands from Leader through ESP-NOW.

o RainbowON RainbowOFF, used to turn on and off the RGB rainbow light,
you can expand more WS2812 RGB LEDs on the RGB light interface.

Advanced Features

Change max servo ID

The method of scanning the currently connected servos each time is to ping
each ID. If Ping passes a certain ID, it means that the servo with this ID is
connected to the driver board, so if there are too many IDs to be PINed, it
will take a long time. The maximum ID of the scanning servo is defined

in ServoDriver.ino, MAX ID, if you control many servos or the servo ID value
is relatively large, you can change this value to Adjust the number of IDs to
ping per scan. The maximum is 253, the default is 20.



// set the max ID.

int MAX ID = 20;

Set MAC address

ESP-NOW is used for communication between the driver boards. The default
program supports one-to-one control. You can follow the tutorials later in
this section for one-to-many or many-to-one communication.

The premise of ESP-NOW communication is to know the MAC address of the
receiver. After the driver board is powered on, it will automatically obtain the
MAC address of the device and display it on the first line of the OLED screen.

The working mode of the driver board can be set to Normal Leader Follower,
when you use one driver board to control another, the driver board on the
control side is Leader, and the other driver board to be controlled

is Leader. Follower, the specific steps are as follows:

o Connect Followerto the computer, note down the Follower's MAC address.

o Open ServoDriver.ino, change DEFAULT ROLEto 2, and upload it to
the Follower driver board.

// set the default role here.

// 0 as normal mode.

// 1 as leader, ctrl other device via ESP-NOW.
// 2 as follower, can be controled via ESP-NOW.

#define DEFAULT ROLE 2

It is not necessary to change the DEFAULT ROLE step. After changing this,
the driver board will automatically be in the corresponding working mode
after booting. If you do not change this, you need to manually set it on the
WEB page. When the driver boards with the same SSID are running in AP
mode at the same time, you may not be able to distinguish which name
corresponds to which driver board. For WIFI settings, please refer to the
“"WIFI: AP and STA Mode™ chapter.



o Connect the Leaderdriver board to the computer, open ServoDriver.ino,
change broadcastAddress/] to the MAC address of Follower, remember to

Add Ox before each value.

// the MAC address of the device you want to ctrl.

uint8 t broadcastAddress[] = {0x08, 0x3A, O0xF2, 0x93, O0x5F, OxA8};

The above is an example, in practice the MAC address of each device is
different.

o Change DEFAULT ROLE to 1 and upload it to the Follower driver board.

// set the default role here.

// 0 as normal mode.

// 1 as leader, ctrl other device via ESP-NOW.
// 2 as follower, can be controled via ESP-NOW.

#define DEFAULT ROLE 1

o After the two devices are connected to the servos with the same ID, the ID
and Position of the Leader's Active Servo will be sent to the Fo/lower, which

controls the rotation of the servo connected to it.

In the example, it is only applicable to the servo working in servo mode, if it
is working in the motor mode, it will not work. SC series servos are running
continuously. The angle cannot be controlled in motion mode.

When connecting the mobile phone to the driver board, pay attention to
whether the SSIDs of the two driver boards have the same name. Connected

to wrong driver board.
You can refer to the WIFI: AP and STA Mode section to change the SSID.
ESP-NOW related links link title

Resource

Program

Sample Program



http://www.example.com/
https://www.waveshare.com/wiki/File:SERVO_DRIVER_WITH_ESP32_(1).zip

Software
e Arduino IDE

Open source structure

« Open source robot

Support

If you require technical support, please go to the Support page

and open a ticket.


https://www.arduino.cc/en/software
https://www.waveshare.net/w/upload/2/21/Robots.zip
https://support.waveshare.com/hc/en-us/requests/new

