DC Motor Board

User Manual

1.0, Jan 2012



DC Motor Board User Manual Rev. 1.0

This work is licensed under the Creative Commons Attribution-Share Alike 2.5 India License. To view a
copy of this license, visit http://creativecommons.org/licenses/by-sa/2.5/in/ or send a letter to Creative
Commons, 171 Second Street, Suite 300, San Francisco, California, 94105, USA.




DC Motor Board User Manual Rev. 1.0

Table of Contents

O B LG 1V o) (o] g =Te T=1 ¢ o [T OO SUPRTTRUPPIN 1
L OVEBIVIEBW .ttt ettt e ettt e et et e e et et et e et et eaaan s 1
2. BOAId FRAUIES ...ttt 1
I Moo= 11 g [o N @Z0] ¢ ] 1o 0 =T 1 PP 1
v = (o Tod QB I= To = 11 [P P PP UPPPTP PP 2
B POWET SUPPIY et 2
B. DEDUG LEDS ...oviiiiiiii et 2
A ©e ] 11T 1)/ PP 2
8. SPECITICALION ...eeuiiieiii e e 3
A Vo) (o] g =Te =T o I U LT o 1RSSR 4
1. BasiC H-Bridge OPEration ............iiieiuiiiiiiiii ettt e et e e e e e eaa s 4
Y, (o] (o1 g @ e o1 { o] I PSPPI 5
I = To = I ) o] g 1 1T o PSP P TR UOPPRTOPPPIN: 6
I O o o) V{1 s o T PSPPSR 6
2. DISCIAIMEIS ..ttt et e et e et e e e e e s 6

Zilogic Systems Page iii



DC Motor Board User Manual Rev. 1.0

Chapter 1. DC Motor Board

1. Overview

The DC Motor Board is a variable speed controller for 12V brushed DC motors at upto 1.0 Amp
continuous current. This board offers a high degree of isolation with the use of high speed 10 MBit/s
Logic Gate opto-isolators for isolation between low voltage control side and high voltage motor side.

The heart of the board is Si9986, an integrated buffered H-bridge, with TTL compatible inputs and the
capability of delivering a continuous 1.0 Amp at 12V with switching rates up to 200kHz. By supporting
high-frequency pulse width modulation (PWM), the DC motor can run smoothly and quietly over a wide
speed range.

2. Board Features
» Controls brushed 12 V DC motors up to 1.0 A continuous.
« High Speed Opto-isolated inputs.
» 200 kHz Switching Rate.
* PWM input signal state indication by LEDs.
« Heavy duty screw terminal blocks for motor connection.
« Standard TTL compatible inputs use with most microcontrollers and control systems.
* 0.1" FRC header for connection to control logic/MCU.
» Ready to go with Zilogic’s motherboards.
» Controlled through digital or PWM signals.
» Supports forward, reverse & brake mode.

3. Locating Components

The location of the components on the board are indicated in the following diagrams.

Figure 1.1. Front View
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4. Block Diagram

The devices available on the board, is shown in the following block diagram. Each device is described
in details in the following sections.

Figure 1.2. Block Diagram
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5. Power Supply

The DC motor board is powered from the motherboard through the FRC header. The motors are
themselves powered from a 12V external power supply, applied through a standard power jack or screw
terminal. The external power supply should have the following characteristics.

Output Voltage 12v
Output Current 1A
Polarity @_C. @

6. Debug LEDs

The Debug LEDs indicate the duty cycle of the PWM signal. If the PWM signal duty cycle is 100%, then
the correspoding LED turns ON. If the PWM signal duty cycle is 0%, then the corresponding LED turns
OFF. For intermediate duty cycles, the corresponding LED’s brightness varies between ON and OFF.

7. Connectivity

The DC motor board can be interfaced with motherboard through the | NPUTS 10 pin FRC connector.
The signal details are given below.

Table 1.1. FRC-10 Connector

Pin # Signal Signal Type

5V Supply from motherboard
PWD TTLIn?!

PWWL TTLIn?!

Not Connected -

Not Connected -

Not Connected -

Not Connected -

Not Connected -

© 00 N O U~ W NP

Not Connected -
GN\D Ground

=
o
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15V tolerant Input

Figure 1.3. Interface

Si9986 Motor Port
Vcce Vcec
PWMO PWMO INA OUTA M1
PWM1 PWM1 INB OUTB M2
GND GND
Motherboard DC Motor Board
8. Specification
Max. output current 1A
Output Voltage 12v
Switching Rate 200KHz
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Chapter 2. Motor Board Usage

1. Basic H-Bridge Operation

The H-Bridge is an electronic circuit that allows voltage to be applied to a motor in either direction,
and thus control the direction of rotation of the motor. A simple H-Bridge constructed using switches is
shown in the following diagram. By controlling, the switches the motor can be made to rotate forward,
reverse, brake, and free run. The various switch states and their effect on the motor is shown in the
following table.

Vcc Vcc

SlE‘J) &.:Isg 51|:‘$ é'j )
qu?l S ?Ith : d%fs ?Ibm
’ ’

(a) Free Running State (b) Reverse State

Vcc Vcc

) Ef’ 4,‘]53 ) E‘$ !
Sz[l? 1?’3 ) qu? i
|

:

=
b

(c) Forward State (d) Brake State

S1 S2 S3 S4 Function

0 0 0 0 Free-run

0 1 1 0 Reverse

1 0 0 1 Forward

0 1 0 1 Brake

1 0 1 0 Brake

Forward The current to flows in one direction through the motor.
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Reverse The current flows in the opposite direction through the motor.

Brake Applying same voltage to both the terminals, counters the back EMF produced by
the motor, and causes it to come to a sudden stop.

Free-run Power is cut-off from the motor, and the motor free-runs and eventually stops.
To control the motor through digital / PWM signals, the switches are replaced by transistors / MOSFETSs.

Driver ICs like the Si9986, A3901, L298, etc. that implement the H-Bridge can also be used for motor
control applications.

2. Motor Control

The DC motor board has H-bridge motor driver IC, Si9986. By controlling the inputs, various functions
can be selected, as shown in the table below.

Table 2.1. DC Motor

PWVD PWVL Function

0 0 Free-run
1 0 Forward
0 1 Reverse
1 1 Brake

When in Forward state or Reverse state, the speed of the motor can be controlled by driving the inputs
with a PWM signal

PWVD Duty PWWML Duty Function

0% 0% Brake

100% 100% Brake

0% 100% Reverse, full speed

100% 0% Forward, full speed

0% X% Reverse, speed proportional to duty cycle
X% 0% Forward, speed proportional to duty cycle
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Chapter 3. Legal Information

1. Copying

This work is licensed under the Creative Commons Attribution-Share Alike 2.5 India License. To view a
copy of this license, visit http://creativecommons.org/licenses/by-sa/2.5/in/ or send a letter to Creative
Commons, 171 Second Street, Suite 300, San Francisco, California, 94105, USA.

2. Disclaimers

NO WARRANTY. ZILOGIC SYSTEMS' DEVELOPMENT KITS (AND TECHNICAL SUPPORT,

IF ANY) ARE PROVIDED "AS IS" AND WITHOUT ANY WARRANTY OF ANY KIND, EXPRESS
OR IMPLIED. TO THE MAXIMUM EXTENT PERMITTED UNDER APPLICABLE LAWS, ZILOGIC
SYSTEMS EXPRESSLY DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING
BUT NOT LIMITED TO IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, AND NONINFRINGEMENT. ZILOGIC SYSTEMS DOES NOT WARRANT
THAT THE FUNCTIONS CONTAINED IN ZILOGIC SYSTEMS' DEVELOPMENT KITS WILL
MEET YOUR REQUIREMENTS, OR THAT THE OPERATION WILL BE UNINTERRUPTED OR
ERROR-FREE, OR THAT DEFECTS IN ZILOGIC SYSTEMS' DEVELOPMENT KITS WILL BE
CORRECTED. FURTHERMORE, ZILOGIC SYSTEMS DOES NOT WARRANT OR MAKE ANY
REPRESENTATIONS REGARDING THE USE OR THE RESULTS OF THE USE OF THE
ZILOGIC SYSTEMS' DEVELOPMENT KITS IN TERMS OF THEIR CORRECTNESS, ACCURACY,
RELIABILITY, OR OTHERWISE. SOME JURISDICTIONS DO NOT ALLOW THE EXCLUSION OF
IMPLIED WARRANTIES, SO THE ABOVE EXCLUSION MAY NOT APPLY OR MAY BE LIMITED.

Limitation of Liability. Zilogic Systems' development kits are not designed, authorised or warranted
to be suitable for use in medical, military, aircraft, space or life support equipment, not in applications
where failure or malfunction of a Zilogic Systems product can reasonably be expected to result in
personal injury, death or severe property or environmental damage. Zilogic Systems accepts no liability
for inclusion and/or use of Zilogic Systems' development kits in such equipment or applications and
therefore such inclusion and/or use is at the customer’s own risk.
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