01 Serial Bus Servo Instructions

1. Project Overview

In this lesson, we will control the bus servo to rotate continuously in a loop.

2. Program Procedure

Bus Servo Control

Main function 4;» Control a bus servo to rotate

3. Module Introduction

A bus servo, also known as a serial bus smart servo, can be considered an
advanced version of a digital servo. It typically uses a single-wire UART
(serial) communication interface, meaning that both data transmission and

reception are handled through a single wire.

In a standard UART setup, two wires are used: one for transmitting (TX) and
one for receiving (RX), allowing full-duplex communication. However, in a
single-wire UART configuration, a single line alternates between sending and
receiving data. When not transmitting, the line remains in receive mode.

During transmission, the receive function is temporarily disabled.



To achieve this on the servo controller, a Double Pole Double Throw (DPDT)
switch is used to convert the standard two-wire UART into a single-wire UART.
The TX and RX lines are connected to the communication line through a logic

circuit.

® \When idle (not transmitting), the controller outputs a low signal to the
switch’s enable pin. This connects RX to the communication line and
disconnects TX.

® \When transmitting data, the controller outputs a high signal to the enable
pin. The logic circuit then connects TX to the communication line and

disconnects RX.

Note: The bus servo communication protocol used in this example is compatible with all
bus servo models from our company. For details on the protocol format, please refer to the
document titled "03 Bus Servo Communication Protocol" located in the same folder as

this manual.

4. Program Download

1) Connect the main control board to the computer using a USB cable.
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2)

3)

4)

5.

Locate the corresponding example project file in the Arduino project folder

provided in the same directory as the documentation.

src 2025/3/28 20:23
] Config.h 2
& Hiwonder.hpp

e lIC.cpp
HC.hpp
& LeArm ESP32 Arduino.ino

¢ motor.cpp 2025/3/28 15:24
& motor.hpp 2025/3/28 15:24
&| Robot arm.hpp 2025/3/28 16:08

Open the project and select the appropriate board model, as shown in the

image below.

¢ ESP32 Dev Module -

First, click "Verify" (Compile), then click "Upload". Once the upload is

complete, the output window at the bottom of the Arduino software should
display a message similar to the one below, indicating that the program

has been successfully uploaded.

Writing at @xB@058378... (100 %)
Wrote 298816 bytes (165785 compressed) at @x00010000 in 2.8 seconds (effective 849.7 kbit/s)...

Hash of data verified.

Leaving...
Hard resetting wvia RTS pin...

Program Outcome

After the robotic arm is powered on, serial bus servo 1 will rotate.



6.

Program Analysis

6.1 main.c File (Business Layer)

1)

2)

3)

4)

Include the config.h and Hiwonder.hpp header files. The Hiwonder.hpp file

contains the definition of the bus servo object.

#include "Config.h"
#include "Hiwonder.hpp"”

Create a bus servo object for subsequent control operations.

BusServo t busservo obj;
In the setup function:

Delay for 1000 ms (1 second),

Then cut off the power to the Bluetooth module,

Create a software serial port named Serial1 and open it with a baud rate of
115200,

Initialize the bus servo object and bind its communication to Serial1,

Finally, open the default serial port and set its baud rate to 9600.

In the loop function (main loop):

(1) Call the set_angle method of the bus servo object to rotate PWM

channel 1 to 0° over 1000 ms. At this point, the servo rotates to 0°, closing the

robotic gripper.

(2) After a delay of 1100 ms (1.1 seconds), call the read_angle method to

get the current angle of Servo 1 and print it via the serial port.

(3) After another delay of 500 ms (0.5 seconds), call the set_angle

method again to rotate PWM channel 1 to 180° over 2000 ms. This opens the



robotic gripper.

(4) After a delay of 2100 ms (2.1 seconds), call the read_angle method

again to get the current angle of Servo 1 and print it via the serial port.

(5) Finally, delay another 500 ms (0.5 seconds) before repeating the
loop.

CTL, OUTPUT) ;

BLE_CTL, LO‘I’V),‘ // set the Bluetooth control pin to low to cut off the Bluestooth module power (BEREFITHSIMAEKET, BAEEREE)

,SERIAL 8Nl , BUS_RX , BUS_TX);
o] init(&Seriall);

5) In the main loop (loop function):

(1) First, call the set_angle method of the bus servo object to rotate
Servo 1 (PWM channel 1) to 0° over 1000 ms. At this point, the servo moves to

0°, causing the robotic gripper to close.

(2) After a delay of 1100 ms (1.1 seconds), call the read_angle method to

read the current angle of Servo 1, and print the value through the serial port.

(3) After another delay of 500 ms (0.5 seconds), call the set_angle
method again to rotate Servo 1 to 180° over 2000 ms. This causes the servo to

move to 180°, opening the robotic gripper.

(4) After a delay of 2100 ms (2.1 seconds), call the read_angle method

again to get the current angle of Servo 1, and print it via the serial port.

(5) Finally, wait for another 500 ms (0.5 seconds) before starting the next

loop cycle.



busservo obj.set angle(l, @, 1688);

delay(1188);
Serial.println{busservo obj.read angle{l))};
delay(588);
busservo obj.set angle{l, 188, 2888);
delay(2168);
Serial.println{busservo_ob]j.read_angle{l)};
delay({500);

¥

6.2 SerialServo.cpp File (Low-Level)

6.2.1 BusServo_t::set_angle Method

(1) The set_angle method is used to control the servo's movement. It
takes three parameters:
(1) Servo ID,
(2) Target position (angle),

(3) Movement duration.

(2) Inside the method, a buffer buf is first created to hold the serial data
to be sent. Then, the target angle (angle) is mapped to a corresponding

position value (position), which is then limited to a valid range.

(3) After that, the buffer is filled sequentially with the appropriate data

values. Finally, the write method is called to send the data over the serial port.



vold BusServo_t::set_angle{uintlé_t servo ID, uint32_t angle,

{

uint8_t buf[ie];

uintls_t position = angle > 186 ? 1666 : {(angle*1008/180);

if({position < @)

position = 8;
if(position > 166@)

position = 1888;
buf[8] = buf[1] - LOBOT_SERVO FRAME_HEADER;
buf[2] = servo ID;
buf[3] = 7;
buf[4] = LOBOT_SERVQ MOVE_TIME WRITE;
buf[5] = GET_LOW BYTE(position);
buf[6] = GET _HIGH BYTE{position);
buf[7] = GET_LOW _BYTE{duration};
buf[8] = GET_HIGH_BY¥TE({duration);
buf[9] = CheckSum{buf);
SerialX-»write(buf, 18);

uintlé_t duration)

Note: This function only prepares the command frame before data transmission. It does

not handle the actual sending or receiving of data.
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