Design 2: Peak vs RMS
Current
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Overview

 What Is peak current?

 What is RMS current?

* Why Is peak current important?

* What role does RMS current play in driving a motor?

« RMS current in Brushed, Stepper, and Brushless DC motors
« Current protection features
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RMS vs. peak current: an example

o Wall outlet In United States is 120V AC

 Voltage actually alternates

Amplitude (V)

between about +/- 170V Peak Voltage ~ 170V

* Root Mean Squared (RMS) value
|S 120\/ Time

« Peak value i1s 170V
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What Is peak current and what is RMS current?

e Peak current is the maximum current
at a given time

« RMS current Is the average current
over time

Power = (RMS Current)? X Resistance

Current (A) Peak Current Plot
Peak Current
/
[\
[
/ \ RMS Current
\ /
% |
time (ns)
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Why is peak current important?  [=E iz
» Current spikes are common when
driving a motor
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» Current spikes can potentially damage

equipment VDRAIN
— Shoot through or external short
— Rotor lockup HJ A
— Startup G o
SH Path
Jim
* [t IS Important to monitor these events GL %ﬁ |
to prevent damage - A
SL
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What role does RMS current play in driving a
motor? U

* The current through the stator of éé—

the motor produces a magnetic field
to perform commutation

Brushless DC
example

* The current through the stators of (
the motor is related to the torque of .
the motor (CCC-

\

 PWM signals used to adjust - l 4T x
the average current flow [Average vawe [ T U L U IRINIREI N
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RMS current in brushed motors

* Brushed-DC motor drivers use pulse width
modulation to adjust the current supplied to
the motor to change the torque and speed.

* To find out more info on Brushed-DC
motors and motor control, visit the Motor
Drivers: Brushed-DC Motors section of
this training series

RMS current +

Ch1 1.04 Q Ch2 2.0V M 2.0ps 1.25G3% [T 80.0psiot
Ch3 2.0v Ch4 5.0V # Chl .~ S5Z0mé

Startup current transitioning to RMS
current in a Brushed DC motor
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RMS current in stepper motors

« Stepper motors step through
different current levels in each Current () commutation in a stepper motor
stator winding to achieve the
desired rotor position

0OA

winding AL
* To find out more info on stepper winding 8L
motor commutation and the
Importance of current, visit the 04

Motor Drivers: Stepper Motors
section of this training series

time (rlls)
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RMS current in brushless DC motors
Sinusoidal Drive current

* Trapezoidal vs. Sinusoidal - N RN
. {
commutation generally uses Curren \/\/
urrent V

different current waveforms to current W
perform commutation

Sinusoidal _ Peak Current

 To find out more info on Brushless RMS Current V2
DC (BLDC) motor commutation and
the Im oortanc.e of current, visit the Trapezoidal Drive Current
Motor Drivers: Brushless-DC CumentU + & % - - 72

Mo_tors section of this training curentv - v+ & .
series =
CurrentW‘Z\—\ - - /_/ + +
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Current protection features

« Overcurrent protection

* Thermal protection

* For more information on the safety features
that are available in in TI motor drivers, visit

the Motor Drivers: Motor Technology section
of this presentation series
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To find more motor driver technical
resources and search products, visit
tr.com/motordrivers
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