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RCmall Feetech STS3215 Digital Servo Instruction Manual
Model: STS3215

INTRODUCTION

This manual provides detailed instructions for the setup, operation, and maintenance of your RCmall Feetech STS3215 Digital
Servo. This high-torque, precision servo is designed for various robotic and DIY programming applications, offering 360°
continuous rotation and dual-axis TTL bus communication.

SAFETY INFORMATION

Choking Hazard: Contains small parts. Keep out of reach of small children.
Always ensure proper power supply voltage (4-8V) to prevent damage. Avoid excessive load or prolonged stall conditions to
prevent overheating. Disconnect power before making any connections or adjustments.

PRODUCT FEATURES

High-Torque Precision Motion System: Features 19KG.cm torque output with 0.088° resolution magnetic encoder and
PID control algorithm for industrial-grade positioning accuracy.

Intelligent Safety Protection: Integrated safeguards against overload (configurable torque threshold), overcurrent
(programmable 2A+ limit), voltage fluctuations (4-8V operating range), and thermal overload (70°C cutoff).

Multi-Functional Operation Modes: Programmable control options including: Absolute position servo (0-360°), Closed-loop
speed regulation, Stepping motor emulation, Extended multi-rotation mode (±7 revolutions).

Advanced Communication Protocol: High-speed serial interface (38400bps to 1Mbps configurable) supporting 254 device
addresses, with native compatibility for Arduino and Raspberry Pi platforms.

Durable Mechanical Construction: Precision-engineered copper alloy gears, sealed ball bearings, and rigorously tested
chassis (100,000+ cycle endurance) in a compact 45.2×24.7×35mm form factor.

WHAT'S IN THE BOX

1 x Feetech STS3215 Digital Servo Motor

Mounting hardware (screws, servo horns/discs)
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Image: Package contents showing the STS3215 servo, various screws, and two circular servo horns.

SPECIFICATIONS



Feature Value

Product Dimensions 45.2 x 24.7 x 35 mm (1.78 x 0.97 x 1.38 inches)

Item Weight 55g (1.94 ounces)

Operating Voltage 4-8V

No Load Speed (6.0V) ≤ 0.238 sec/60°

No Load Speed (7.4V) ≤ 0.192 sec/60°

Peak Stall Torque (6.0V) ≥ 16.5 kg.cm

Peak Stall Torque (7.4V) ≥ 19.5 kg.cm

Running Degree 360°±3° (when 500 ~ 2500usec)

Gear Type Copper Alloy Gears

Encoder Resolution 0.088°

Communication Protocol TTL Serial Bus (38400bps to 1Mbps)



Image: Front and side views of the STS3215 servo with dimensions 45.2mm, 24.7mm, and 35mm indicated.



Image: Graphic displaying key performance specifications for the STS3215 servo, such as speed, torque, and dimensions.

SETUP AND INSTALLATION

1. Mounting the Servo: Secure the servo to your robot or project using the provided mounting screws. Ensure it is firmly
attached to prevent movement during operation.

2. Attaching Servo Horns: Select the appropriate servo horn (disc) for your application. Attach it to the servo output shaft
using the small screw provided. Ensure the horn is aligned correctly for your desired range of motion.

3. Wiring Connections: Connect the servo's TTL serial bus cable to your control board (e.g., Arduino, Raspberry Pi)
according to the pinout diagram of your specific controller. Ensure correct polarity for power (VCC, GND) and data (TX, RX).

4. Power Supply: Connect a stable power supply within the 4-8V range to your control board and servo. Verify all connections
before applying power.



Image: Detail of the servo's TTL serial port, highlighting the connection interface.

OPERATING MODES

The STS3215 servo supports multiple programmable operating modes:

1. Position Mode (Default):
This mode allows for 360-degree absolute angle control. The servo will move to and hold a specified position, supporting
acceleration and deceleration movements for smooth operation.

2. Closed-Loop Speed Regulation Mode:
In this mode, the servo intelligently maintains a set speed even as the load increases, without deceleration. Ideal for
applications requiring consistent rotational velocity under varying conditions.

3. Open-Loop Motor Mode:
The servo operates as a continuous rotation motor. Speed will decrease continuously as the load increases. Suitable for
basic continuous rotation tasks where precise speed control under load is not critical.

4. Step Mode:
This mode emulates a stepping motor, allowing for precise incremental movements. Consult the Feetech documentation
for detailed programming instructions for this mode.



Image: Visual representation of the four distinct operating modes available for the STS3215 servo.

PROGRAMMING AND COMMUNICATION

The STS3215 servo communicates via a TTL serial bus, making it compatible with microcontrollers like Arduino and Raspberry Pi.
You can control up to 254 servos on a single bus.

Serial Protocol: The servo uses a specific serial communication protocol. Refer to the official Feetech documentation or
libraries for detailed command structures and examples.

Baud Rate: The baud rate is configurable from 38400bps to 1Mbps. Ensure your microcontroller's serial port is configured
to match the servo's baud rate.

Address Setting: Each servo on the bus requires a unique ID (address). Tools or software libraries are typically available to
set these IDs.

Feedback: The servo provides real-time feedback on position, speed, voltage, temperature, and current, enabling advanced
control and monitoring.

Your browser does not support the video tag.

Video: An overview of the RCmall Feetech STS3215 Programmable Servo Motor Kit, demonstrating its features and potential applications
in robotics.

MAINTENANCE

Regular Inspection: Periodically check the servo for any signs of wear, loose connections, or physical damage.

Cleanliness: Keep the servo free from dust, dirt, and moisture. Use a soft, dry cloth for cleaning.

Lubrication: The internal gears are pre-lubricated. Avoid disassembling the servo unless absolutely necessary, as this may
void the warranty and affect performance.

Storage: Store the servo in a dry, cool environment away from direct sunlight and extreme temperatures.

TROUBLESHOOTING



Problem Possible Cause Solution

Servo not
responding

Incorrect wiring, insufficient power,
incorrect serial communication
settings, incorrect servo ID.

Check all wiring connections and polarity. Ensure power supply meets 4-
8V requirement. Verify baud rate and servo ID in your code. Test with a
known working servo or controller.

Servo is
jittery or
unstable

Power supply noise, loose
connections, mechanical binding,
PID tuning issues.

Ensure a stable power supply. Check for loose mounting or servo horn.
Inspect for any mechanical obstructions. Adjust PID parameters if using
advanced control.

Servo
overheats

Excessive load, prolonged stall,
insufficient cooling.

Reduce the load on the servo. Avoid stalling the servo for extended
periods. Ensure adequate ventilation around the servo. Check for
mechanical binding that might increase current draw.

Inaccurate
positioning

Mechanical backlash, encoder
issues, control signal noise.

Check for any play in the mechanical linkages. Verify the integrity of the
encoder. Ensure clean control signals. Recalibrate the servo if possible.

WARRANTY AND SUPPORT

For warranty information and technical support, please contact RCmall directly through their official website or the platform where
the product was purchased. Keep your purchase receipt as proof of purchase.
Manufacturer: Rcmall

APPLICATION SCENARIOS

The RCmall Feetech STS3215 Digital Servo is versatile and suitable for a wide range of applications, including:

Robotic Arms (e.g., SO-ARM100)

DIY Programming Robots

Model Aircraft

Smart Home Devices

Trial Bikes (Robotics)

Logistics Robots



Image: Collage showing the servo used in different robotic and automated systems.
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