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Today	we’re	going	to	cover	microcontroller	interfaces	and	code	
design	basics

• PWM	
• Serial,	Parallel	
• I2C,	SPI	
• Timers	and	Interrupts	
• State	Machines	
• Polling



Pulse	width	modula>on	changes	the	duty	cycle	of	a	square	wave

Image:	sparkfun.com

http://sparkfun.com




PWM	is	also	used	to	drive	servos



Parallel	interfaces	transfer	many	data	bits	at	once

Image:	sparkfun.com

http://sparkfun.com


These	were	once	very	common	on	printers	and	other	computer	
peripherals	

Image:	karbosguide.com

http://karbosguide.com


Arduino	port	manipula>on	can	be	done!



Serial	interfaces	transfer	data	one	bit	at	a	>me
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http://sparkfun.com


The	baud	rate	must	be	agreed	upon,	as	well	as	a	number	of	other	
factors
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http://sparkfun.com


There	are	cost/data-rate	tradeoffs	as	well	as	pin	count



Serial	communica>ons	is	easy	with	the	Arduino



Image:	sparkfun.com

SPI	is	a	high	throughput	four-wire	bus

http://sparkfun.com


Mul>ple	slave	devices	can	be	added	onto	a	bus
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http://sparkfun.com


Some	devices	u>lize	a	“daisy-chain”	configura>on
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I2C	uses	only	two	wires	and	allows	mul>ple	master	devices
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http://sparkfun.com


The	protocol	is	significantly	more	complicated	than	SPI	though
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http://sparkfun.com




Func>ons	chunk	up	code	into	reusable	blocks

Image:	arudino.com

http://arudino.com


Let’s	create	a	mul>ply	func>on



Polling	repeatedly	checks	for	a	condi>on	or	event





Interrupts	allow	event	handling,	but	can	be	difficult	to	debug

Interrupt Occurs (IRQ)

Save Place

ISR Called

Restore State(?)



Interrupts	allow	event	handling,	but	can	be	difficult	to	debug



Interrupts	allow	event	handling,	but	can	be	difficult	to	debug



Timers	can	also	generate	interrupts



Read	up	on	>mers	before	using	them	-	it	can	get	complex



State	machines	are	used	to	control	many	systems,	especially	
instruments	and	laboratory	apparatus

Image:	oracle.com

http://oracle.com


Implemen>ng	a	state	machine

1. Outer While Loop
2. Inner Case Structure
3. Initial State
4. Next State Set
5. Shutdown State



Let’s	create	a	state	machine	for	an	ultrasonic	tape	measure

Images:	Sparkfun,	Instructables



Mul>threaded	-	producer/consumer	can	be	useful	for	sensing	and	
datalogging	applica>ons

Image:	ni.com

http://ni.com


Assignment:	Arduino	Stop	Light

DUE:	9/27/16



Ac>vity:	XRD	State	Machine

DUE:	9/20/16


