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The use of a digital embedded controller as a (real
time) controller (compensator) device has grown
rapidly during the last decade. The advantage of this
controller such as high reliability, repeatability, easy
complementation of any control algorithms like PID,
Fuzzy, Neural, etc., which leads to its tremendous
growth in the market. At present there are more than
600 million control systems around the world using
digital controller

We are pleased to introduce digital control system
trainer for AC/DC/Stepper motor related experiments
and for various control techniques and processes.

Digital Simulation of Linear Systems

Stability Analysis of
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HUC & MATLAB BASED SERVO & STEPPER MOTOR DRIVE .
i e 2 /s Vi Microsystems Dvt. Ltd.,

This Digital control trainer system is a compact & advanced version of classroom experiment set up for
the students to operate and study a practical position & speed control of AC, DC & Stepper Motor under
Microcontroler based standalone operation or Matlab- Simulink based operation.

DC SERVO MOTOR

Graphics Display

AC SERVO MOTOR
" "

STEPPER MOTOR
PowerAmplifier

The Microcontroller based Servo Motor Drive trainer consists of,

1. Microcontroller based Drive (Vmcs - D)
a. Microcontroller based PWM Controller
b. Converter [Power Amplifier]
2. Motor setup (AC / DC / Stepper motor) (Vmcs - Acc)

1. MICROCONTROLLER BASED DRIVE (Vmcs - D)
a. Microcontroller Based PWM Controller

16bit Microcontroller based PWM & PI controlller to control

the Position & Speed of AC Servo motor, DC Servo motor

and Stepper Motor

Study of PI, PD & PID control.

Variable gain for proportional control (P)

Variable integral time for integral control (I)

Variable derivative for derivative control (D)

Microcontroller based standalone operation or Matlab- Simulink based operation.

. Converter (Power Amplifier)

4 Quadrant MOSFET Chopper provided for forward & reverse direction and to generate a
single phase output for AC servo motor and variable DC voltage for DC Servo Motor
MOSFET driver provided

Cascaded Feedback

Four no. IRF840 MOSFET with heatsink and snubber circuit.

6 High speed opto for gate PWM isolation.

Over current protection circuit implemented with LED indication.

Input Voltage : 0 - 30V (Variable Built-in)

Output Voltage : 0 - 24 Volts @ 2 Amps




HUC & MATLAB BASED SERVO & STEPPER MOTOR DRIVE
AT S . Vi Microsystems Dvt. Itd.,

SPECIAL FEATURES

One tacho generator provided for Cascaded feedback

Graphics LCD display provided to display the actual & reference position waveform, speed, frequency
etc., hence avoiding a need of separate CRO

Digital keys provided to set position input and other parameter Inputs

RS232 Interface to Interface with PC and plotting the necessary Characteristics curves

. MOTOR SETUP

AC Servo Motor Setup (Vmcs - Acc AC)

AC Servo motor with gear provided

Motor speed 1500 rpm

Gear ratio 30 : 1 to run 50rpm speed

One servo potentiometer provided at the low speed shaft (gear side) for position sensing

One speed sensor (Proximity)

Mechanical loading arrangement.

Optional magnetic loading arrangement for speed control application.

Optional one QEP sensor (in lieu of servo pot) provided for 360 degree position and speed sensing.

DC Servo Motor Setup (Vmcs - Acc DC)

One PMDC 12 Volt motor with gear provided

Motor speed 1500 rpm

Gear ratio 30 : 1 to run 50rpm speed

One servo potentiometer provided at the low speed shaft (gear side) for position sensing.

One speed sensor (proximity)

Mechanical loading arrangement.

Optional magnetic loading arrangement for speed control application.

Optional one QEP sensor (in lieu of servo pot) provided for 360 degree position and speed sensing.

Stepper Motor (Vmcs - Acc ST)

Hybrid Stepper motor : Torque - 7Kg/cm, 6 volts DC, 1.80/step, Output 1.4 Amps / Phase
The above power amplifier will drive the stepper motor for Bipolar, Unipolar drive.

MATLAB COMPATIBILITY (Vmcs - Acc MAT)
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The above Hardware will work in Matlab - Simulink Environment. The student can simulate the whole
experi ment in Matlab & Simulink environment and test the successful simulation on the above
hardware

EXPERIMENTS

. Study of DC Servo control systems
. Open loop speed control of DC servo motor
. Closed loop speed control of DC servo motor
. Closed loop position control of DC servo motor
. Study of closed loop control with P-PI-PID
. Effect of disturbance (both input & output) in open loop and closed loop system.

. Study of ac servo control systems
. Open loop speed control of AC servo motor
b. Closed loop speed control of AC servo motor
. Closed loop position control of AC servo motor
. Study of closed loop contorl with P-PI-PID
. Effect of disturbance (both input & output) in open loop and closed loop system.

. Study of stepper control systems
a. Half step control of stepper motor
b. Full step control of stepper motor
c. Micro step control of stepper motor
d. Characteristics of stepper motor

. MATLAB control of all the above systems




MUC & MATLAB BASED LVDT POSTION CONTROL TRAINER ——
/ Vi Microsystems Dvt. Ltd.,

This trainer specially designed for Control System Application. It consists of LVDT sensor, Stepper Motor with
driver circuit, Power Supply, MATLAB Interface Card etc., This hardware setup is ideal to study the stepper
motor based position control using LVDT as position sensor under Matlab + Simulink environment.

SPECIFICATION

* One LVDT Sensor coupled with stepper motor through mechanical setup
# Excitation : 4KHz, 2Vpp
# Range : 20 mm
One Rack and Pinion Mechanism is used to convert angular to linear position
Stepper motor of 2 KG Capacity coupled with Mechanical Setup
Power Driver for Stepper Motor Provided
Signal Conditioner for LVDT Sensor
Inbuilt regulated power supply
One metal scale provided to view the displacement
A 31/2 digit digital indicator to display the displacement.

MATLAB INTERFACE BOARD [VMAT-02]

Risc 16 bit Microcontroller based controller
Single channel ADC Input (0 - 5)V

6 PWM Output (10 KHz)

PC Interface through RS232

+5V DC operation

VMAT - 02 )
Controller VLPCT - 02 Setup

Serial Port
Interface

LVDT Sensor U
Interface




