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1 Overview

The Wallace library allows a programmer to quickly and easily access and control the
variows 1/O features of the Wallace robot. To use the library functions, include the

wal | ace. h header file in the source code and link with the 1 i bwal | ace. a library file. If
using the gcc6811 batch file, simply use the - wallace option on the command line to
link your source code with the library.

The library consists of abase set of 1/O functions along with numerous macros to provide
flexibility and ease of use. The I/O functions require that the st art up() function be
caled to initialize the 1/O peripherals/parameters. This must occur prior to using any of
the 1/0O functions. The d eanup() function should be called to disable/un-initidize the
I/O peripherals/parameters. Failure to call these two functions will result in sporadic and
incorrect operation. This library can be used for developing boot code.

In order to use the library functions, the Wallace I/O boards must be connected to the
microcontroller board in a specific configuration. Failureto properly connect the /O
boards will result in incorrect operation. Refer to the I/0O Usage section for the specific
I/O configuration requirements.
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2 Specificationsand /0O Usage

The Wallace library functions have been developed for afixed 1/O configuration. Failure to
properly connect the I/O boards will result in incorrect operation of the library functions and
possible hardware damage. The following isalist of the required 1/0 connections between the
various I/O boards and the microcontroller board. The front of Wallace is considered the side
opposite the reset and power switches.

Motor Driver Microcontroller
J2: Connected to left motor
J3: Connected to right motor

J: EN1 MCU_PORT: PA4 (digital output)
J4: ENO MCU_PORT: PAS (digital output)
J: D1 MCU_PORT: PAG6 (digital output)
J: DO MCU_PORT: PA7 (digital output)
Infrared Receiver Microcontroller

J2: Data KEYPAD: PD2 (digital input)

Infrared Transmitter Microcontroller

J2: Data KEYPAD: PD3 (digital output)
Analog/Digital 1/0 Microcontroller

J3: LED1 KEYPAD: PD4 (digital output)
J3: LED2 KEYPAD: PD5 (digital output)
J3: SW1 MCU_PORT: PE1 (digital input)
J3: SW2 MCU_PORT: PE2 (digital input)
J2: POT MCU_PORT: PE4 (analog input)
J2: PHOTO MCU_PORT: PE5 (analog input)

J2: BATVOLT MCU_PORT: PE6 (analog input)
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3 Function Summary

3.1 Configuration/Miscellaneous Functions

void Wal | aceStartup(void)
voi d Wal | aceCl eanup(voi d)
voi d Wal | aceDel ay(unsi gned nsec)

3.2 Motor Driver Functions

void Wall aceMotorsSet(int left_on_off, int left for_rev, int
right_on_off, int right_for_rev)
Wal | aceMot or Set Ri ght On()
Wal | aceMot or Set Ri ght Of f ()
Wal | aceMot or Set Ri ght For war d()
WAl | aceMot or Set Ri ght Rever se()
WAl | aceMot or Set Ri ght OnFor war d()
WAl | aceMot or Set Ri ght OnRever se()
WAl | aceMot or Set Left On()
Wal | aceMot or Set Left OF f ()
Wal | aceMot or Set Lef t Forwar d()
Wal | aceMot or Set Left Reverse()
Wal | aceMot or Set Lef t OnFor war d()
Wal | aceMot or Set Lef t OnRever se()
Wal | aceMot or sSet On()
Wal | aceMot or sSet OF f ()
WAl | aceMot or sSet For war d()
WAl | aceMot or sSet Rever se()
WAl | aceMot or sSet OnFor war d()
WAl | aceMot or sSet OnRever se()
void Wal l aceMotorsGet(int *pleft _on_off, int *pleft for _rev, int
*pright _on_off, int *pright _for_rev)
voi d Wal | aceMot orsSet Dut yCycl e(int left_dc, int right_dc)
Wal | aceMot or Set Dut yCycl eLef t (dc)
WAl | aceMot or Set Dut yCycl eRi ght (dc)
voi d WAl | aceMot or sGet Dut yCycl e(int *pleft_dc, int *pright_dc)

3.3 Infrared Transmitter/Recelver Functions

void Wal | acel RTransmitterSet (i nt on_off)
Wal | acel RTransnitter Set On()
Wal | acel RTransmitter Set O f ()
int Wal | acel RTransmi tter Get (voi d)
Wal | acel RTransnmitterl sOn()
Wal | acel RTransnmitterl sOff ()
i nt Wal | acel RRecei ver Get (voi d)
Wal | acel RRecei ver | sOn()
Wal | acel RRecei ver |l sOff ()
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3.4 Analog/Digital 1/0 Functions

int Wal |l aceSwi tchGet (i nt num)
WAl | aceSwi t chl s10n()
Val | aceSwi t chl s1OFf ()
Wal | aceSwi t chl s20n()
Wal | aceSwi t chl s2OF f ()
int Wal |l aceLEDSet (i nt num int on_off)
WAl | aceLEDSet 10n()
Wal | aceLEDSet 1OF f ()
WAl | aceLEDSet 20n()
WAl | aceLEDSet 20O f ()
Wal | aceLEDSet Bot hOn()
Wal | aceLEDSet Bot hOf f ()
int Wal | aceLEDGet (i nt num
Wal | aceLEDI s10On()
Wal | aceLEDI s10OFf ()
WAl | aceLEDI s20n()
Wal | aceLEDI s20f f ()
i nt Wal | aceAnal ogGet (i nt num
Wal | aceAnal ogGet POT()
Wal | aceAnal ogGet PHOTQ( )
Wal | aceAnal ogGet BATVOLT()
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4 Function Documentation
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4.1 Configuration/Miscellaneous Functions

void Wal | aceStartup(void)

Description:
Performs all necessary initialization for Wallace library functions. This function must be called

prior to calling any other Wallace library function. This function need only be called once.

Parameters:
None

Return Value:
None

Related Functions:
Wal | aceCl eanup

voi d Wal | aceCl eanup(voi d)

Description:
Turns off all of the Wallace features and restores processor to original state. This function need
only be called once at the very end of the program.

Parameters:
None

Return Value:
None

Related Functions:
Wal | aceSt art up

voi d WAl | aceDel ay(unsi gned nsec)

Description:
Causes the program to delay for the specified number of milliseconds. This function is guaranteed
to wait at least the designated delay time. It is accurate to within several milliseconds.

Par ameters:
msec Delay timein milliseconds

Return Value:
None

Related Functions:
None
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4.2 Motor Driver Functions

void Wal l aceMotorsSet(int left_on_off, int left for_rev, int
right_on_off, int right_for_rev)

Description:
Sets the status of the motors.

Parameters:
left_on_off L eft motor enable status. Valid values are ON and OFF. All other values are
ignored.
left_for_rev Left motor direction status. Valid values are FORWARD and REVERSE. All

other values are ignored.

right_on_off Right motor enable status. Valid values are ON and OFF. All other values are
ignored.

right_for_rev Right motor direction status. Valid values are FORWARD and REVERSE. All
other values are ignored.

Return Value:
None

Related Functions:
WAl | aceMot or sCet
Wal | aceMot or sSet Dut yCycl e
Wal | aceMot or sGet Dut yCycl e

M acr os:
Wal | aceMbt or Set Ri ght On()
Wal | aceMot or Set Ri ght OF f ()
Wal | aceMbt or Set Ri ght For war d()
Wal | aceMbt or Set Ri ght Rever se()
Wal | aceMbt or Set Ri ght OnFor war d()
Wal | aceMbt or Set Ri ght OnRever se()
Wal | aceMot or Set Left On()
Wal | aceMbt or Set Left OF f ()
Wal | aceMbot or Set Lef t For war d()
Wal | aceMbt or Set Left Rever se()
Wal | aceMot or Set Lef t OnFor war d()
WAl | aceMbt or Set Lef t OnRever se()
Wal | aceMbt or sSet On()
Wal | aceMbt or sSet OF f ()
Wal | aceMot or sSet For war d()
Wal | aceMot or sSet Reverse()
Wal | aceMbt or sSet OnFor war d()
Wal | aceMbt or sSet OnRever se()



Wallace Library

void Wal l aceMotorsGet(int *pleft_on_off, int *pleft _for_rev, int
*pright _on_off, int *pright_for_rev)

Description:
Getsthe status of the motors.

Parameters:
pleft_on_off Addressto store left motor enable status.
pleft_for_rev Addressto store left motor direction status.
pright_on_off Address to store right motor enable status.
pright for_rev  Addressto storeright motor direction status.

Return Value:
None

Related Functions:
Wal | aceMbot or sSet
Wal | aceMbot or sSet Dut yCycl e
WAl | aceMbot or sGet Dut yCycl e

voi d Wal | aceMot orsSet Dut yCycl e(int left_dc, int right_dc)

Description:
Changes the speed of the motors by setting the duty cycle of the motor enable signals.

Parameters:
left_dc L eft motor enable signal duty cycle. Valid values are from 1 to 100. All other
values are ignored.
right_dc Right motor enable signal duty cycle. Valid values are from 1 to 100. All other

values are ignored.

Return Value:
None

Related Functions:
Wal | acelMbt or sSet
Wal | acelMbt or sGet
WAl | aceMbot or sGet Dut yCycl e

M acr os.
Wal | aceMot or Set Dut yCycl eLeft (dc)
Wal | aceMbt or Set Dut yCycl eRi ght (dc)
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voi d Wal | aceMot or sGet Dut yCycl e(int *pleft_dc, int *pright_dc)

Description:
Gets the duty cycle of the motor enable signals.

Parameters:
pleft_dc Addressto store |eft motor enable signal duty cycle.
pright_dc Addressto store right motor enable signal duty cycle.

Return Value:
None

Related Functions:
Wal | aceMbt or sSet
Wal | aceMbt or sGet
Wal | aceMbot or sSet Dut yCycl e
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4.3 Infrared Transmitter/Recaver Functions

void Wal | acel RTransmi tterSet (i nt on_off)

Description:
Setsthe status of the IR transmitter.
Parameters:
on_off IR transmitter status. Valid values are ON and OFF. All other values are

ignored.

Return Value:
None

Related Functions:
VWal | acel RTransm tt er Get
Wal | acel RRecei ver Get

Macr os:
WAl | acel RTransmi tter Set On()
Wal | acel RTransmitter Set OfF f ()

int Wal | acel RTransmi tter Get (voi d)

Description:
Gets the status of the IR transmitter.

Parameters:
None

Return Value:
ON IR transmitter is on.
OFF IR transmitter is off.

Related Functions:
Wal | acel RTransm tt er Set
Wal | acel RRecei ver Get

M acros:
Wal | acel RTransmitterlsOn()
Wal | acel RTransmitterl sOff ()
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i nt Wal | acel RRecei ver Get (voi d)

Description:
Getsthe status of the IR receiver.

Parameters:
None

Return Value:
ON IR receiver ison (IR signal detected).

OFF IR receiver is off (IR signal not detected).

Related Functions:
VWal | acel RTransm tt er Set
Wal | acel RTransm tter Get

M acr os:
Wal | acel RRecei verlsOn()
Wal | acel RRecei verl sOFf ()
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4.4 Analog/Digital 1/0 Functions

int Wal l aceSwi tchGet (i nt num

Description:
Getsthe status of the specified switch.

Parameters:
num Switch number. Valid numbers are SW1 and SW2.

Return Value:

ON Switch ison (pressed).
OFF Switch is off (not pressed).
-1 Invalid number specified.
Related Functions:
None
Macr os:

Wal | aceSwi tchl s10n()
Wal | aceSwi tchl s1OFf ()
Wal | aceSwi t chl s20n()
Wal | aceSwi t chl s20ff ()

int Wall aceLEDSet (i nt num int on_off)

Description:
Sets the status of the specified LED.

Parameters:

num LED number. Valid numbers are LED1, LED2, and LEDS.

on_off LED status. Valid values are ON and OFF. All other values are ignored.
Return Value:

-1 Invalid number specified.

0 Otherwise.

Related Functions:
Wal | aceLEDGet

Macr os:
Wal | aceLEDSet 10n()
Wal | aceLEDSet 10Of f ()
Wal | aceLEDSet 20n()
Wal | aceLEDSet 20f f ()
Wal | aceLEDSet Bot hOn()
Wal | aceLEDSet Bot hOf f ()
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int Wal | aceLEDGet (i nt num

Description:

Getsthe status of the specified LED.

Parameters:
num

Return Value:
ON
OFF
-1

Related Functions:

LED number. Valid numbers are LED1 and LED2.

LED isturned on.
LED isturned off.
Invalid number specified.

Wal | aceLEDSet

M acros:

WAl | aceLEDI s10n()
Wal | aceLEDI s10Ff ()
Wal | aceLEDI s20n()
Wal | aceLEDI s20f f ()

i nt Wal |l aceAnal ogGet (i nt num

Description:

Getsthe ADC value for the specified analog signal .

Parameters:
num

Return Value:
0..255
-1

Related Functions:

None

M acr os:

Analog number. Valid numbers are POT, PHOTO, and BATVOLT.

ADC value. The 8-bit value corresponds to avoltage range of 0...5 volts.
Invalid number specified.

Wal | aceAnal ogGet POT()
Wal | aceAnal ogGet PHOTQ( )
Wal | aceAnal ogGet BATVOLT()
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5 Example

#i ncl ude <wal | ace. h>

i nt

{

mai n( voi d)
Wal | aceStartup();

Wal | aceLEDSet Bot hOn() ;
Wal | acel RTransnitter Set On();

/* Wait for switch 1 to be on */
while ( WallaceSwitchlsiOn() == 0 );

/* Toggle LED 2 */
if ( WallaceLEDI s20n() )

Wal | aceLEDSet 206 f () ;
el se

Wal | aceLEDSet 20n() ;

/* Change speed based on |ight sensor */
if ( wallaceAnal ogGet PHOTQ() > 100 )

Wal | aceMot or sSet Dut yCycl e(50, 50);
el se

Wl | aceMbt or sSet Dut yCycl e( 100, 100);

if ( Wallacel RReceiverlsOn() )

Wal | aceMot or sSet OnReverse();
el se

Wal | aceMot or sSet OnForwar d() ;
Wal | aceDel ay(1000);

Wal | aceCl eanup();

return O;



