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Data brief

Gimbal controller firmware and GUI for drones and handheld applications

Features
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i | = — firmware to drive three motors with field-oriented control (FOC)

—  support for position sensors on three Gimbal motors (PWM inputs)

— accurate position control algorithm

—  support for triple single shunt current sensing network

— decoding of on-board inertial measurement unit LSMEDSL (frame IMU)

— decoding of the external SPI inertial measurement units based on
LSM6EDSL on STEVAL-MKI178V1 or STEVAL-MKI178V2 board (for camera
IMU)

—  USB communication for real-time data exchange with the Gimbal GUI
— application data stored in the on-board 2 Kbit serial 12C bus EEPROM
—  auto-start control when not connected to the GUI
« STSW-GMBLO02V1 GUI
—  start/stop Gimbal control
—  real time setting of the PID regulators for pitch, roll and yaw
— set target angles for pitch, roll and yaw
— display measured camera and frame IMU angles
— save and load application data in flash
— restore factory settings
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Gimbal controller The STSW-GMBLO02V1 firmware for the STEVAL-GMBL02V1 reference kit runs in
firmware and GUI for STSW- the on-board STM32 microcontroller and is able to drive three motors in field-oriented
drones and handheld GMBLO02V1

control, to decode the three position sensor signals coming from the motors and

applications implement an accurate position control algorithm regulating the camera orientation.
gﬁiegzr g:nct’rislllgr kit for g/@@l‘z—v 1 The firmware decodes simultaneously two different inertial measurement unit

(Camera IMU and Frame IMU) to get the current orientation of the camera and of the
iNEMO inertial module, 3- frame where the board is mounted, respectively.

axis accelerometer, 3-axis

gyroscope, always-on, The STSW-GMBL02V1 GUI is able to communicate with the board via USB sending

smart FIFO buffer, free- LSM6DSL commands and getting feedbacks from the firmware. The GUI also reads the Camera
fall, wakeup, 6D/4D and Frame IMU angle information, starts or stops the Gimbal control and changes the
orientation, 12C, SPI PID regulators for pitch, roll and yaw axes.

LSM6DSL adapter board |~ = /AL Any setting modified in the GUI can be then stored in the board EEPROM non-

for a standard DIL24 MKI178V1/ volatile memory. The GUI can program the auto-start feature to control the Gimbal,
socket I\S/IEI:1V7A8|§/2 when the board is no more connected with the GUI, and restore the factory settings.
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For further information contact your local STMicroelectronics sales office.
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Block diagram
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1 Block diagram

Figure 1. STSW-GMBL02V1 block diagram

pitch
«—> STSPIN233 motor
Pos. Sensor
yaw
STSPIN233 > motor
Pos. Sensor
«—p roll
STSPIN233 +-—r s motor
(optional)

MOTOR SENSORS
PITCH SwD et
ROLL Comeal)  Targetanges Sder an
YAW Pch Deg  Pach oeg {
R Deg  Ra o u
> - oo
; Frame MU Fitch PID Rl P ow PID
s [ . .
w Rl Deg a L] L
% "

RC INPUTS
PITCH
ROLL
YAW

FRAME IMU

PITCH ROLL  YAW

DB3711 - Rev 1 page 2/4



&7 STSW-GMBL02V1
Y/

Revision history
Table 1. Document revision history
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21-Aug-2018 1 Initial release.
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.
ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2018 STMicroelectronics — All rights reserved
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