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ECE/CE 3720: Embedded System Design

Chris J. Myers
Lecture 24: Microcomputer-Based Control Systems
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Introduction to Digital Control Systems

= Leamed aboul systems Lhal colleet informatson from Lhe
ENVIrOnIment.

= Mow, w¢ use Lhis information Lo control the environment.

= A conirol system B a collection of mechamical amd
elecirical deviors connected o regulale a physical pland

= Many embsxdded applications are control systems.

= Conlrol theory is a richly developed discipline covercd by
other courses, s0 we emphasioe implementation s=ses
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Open-Loop Control Systems
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TraMe Light Control System
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const
typedef
#define
#define
#define
#define

Trafic Light Controller

const struct State {
unsigned char Out; /+* OQutput to Port B +/f
unsigned short Time;/+* Time in sec to wait =/

struct State *Next;}; f* Next state =/
const struct State StateType;

KorthRed EastGreen Efsm([0]
KorthBed_FastYellow Efzm[1]

NorthGreen FastBed Efsm([Z]
KorthYellow_EastRed Efsm([3]

StateType fom(d]={
{0x21,

. 15, Northireen_EastRed}

. 180, NorthYellow EastHed]},

. 15, NorthRed EastGreen)};

180, NorthRed ExstYellow),
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Trafic Light Controller {cont)

void main{void){ StatePtr *Pt: /* Corrent State */
Pt=NorthRed_Eastlreen; f# Initial State +/
DOEE=0xFF ; /* Make Port B outputs =f
while(1}{
PORTE=Pt->0ut; f+ Perform ocutput =f
Wait{Pt—>Time) ;/+ Time to wait in this state *f
Pt=Pt-»Next; [+ Move to next state +/

Dpen-Loop Stepper Controller
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I/f Circular List for Stepper Motor ﬂw\l
const struct State {
unsigned char Out; f* Dutput to Port B +f
const struct State #Next;}; S+ Next state =/
typedef const struct State StateType;
#define 35 kfsm[0]
#define 35 kfsm[1]
#define 39 kfem[2]
#define 310 kfem[3]
StateType fonld]={{0x06, 56} ,{0x0&, 50},
{0x09, 510},{0x0A, SE};
StatePtr #*Pt; /+ Curremt State =/

nnsigned short Speed;

. S

ff- Spin Stepper Motor at Constant 5 pesed -R"

fdefinpe OCH OxDE
#pragma interrupt_handler TOCEhandler()
void TOCEhandler (void){
PORTE=Pt—>0ut; // output for this state
Pt=Pt-»Naxt: ff Move to next state
TFLG1=CE; £ Ack OCEF
TOCE=TOCE+Speed; }// Executed svery step
void ritual (wvoid) {
asn(" oei"); S/ make atomic
TMSK1|-0CE; // Arm output compare E
TFLG1=0CE; f/ Imitially clear OCEF
Speed=10000; // initial spesd
Pr=56; A initial state
TOCE=TCHT4+2000: ff First ooe in 1 m=

Ill‘\?fl{. cli®}; } __/J
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Bang-Bang Temperature Controller
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Bang-Bang Temperature Controller
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