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Microcontroller	PIC16F876	4Mhz	Controlled	by	the	I2C	slave	module	and	analog	servos	technical	report	describes	the	design,	both	from	the	electronic	point	of	view,	as	a	computer	control	board	for	I2C	bus	8	standard	radio	control	servos,	and	5	analog	inputs	(analog	/	digital	conversion).	The	main	characteristics	of	the	module	are	presented	as
follows:	This	repository	contains	assembly	language	source	code	examples	found	in	the	Microchip	documentation	for	using	the	pic-as(v2.20)	tool	chain.	The	code	has	been	corrected	and	expanded	where	necessary	so	that	these	projects	will	build	with	MPLABX	v5.40	Note	that	MPLABX	v5.40	is	broken	when	trying	to	use	symbolic	debugging	with	the
pic-as(v2.20)	tool	chain.	Projects	are	included	in	this	repository	that	will	get	MPLABX	v5.40	to	start	a	debug	session	with	the	symbolic	debug	information	loaded.	Using	them	is	a	finicky	process.	Date:	2020-July-19	Microchip	has	pushed	an	update	to	the	pic-as(v2.20)	tool	chain	in	MPLABX	v5.40.	Specifically	the	plugin	for	the	toolchainPICASM	stepped
from	version	1.0.0	to	1.0.1	What	this	plugin	does	is	"Adds	to	MPLAB	the	ability	to	create	projects	using	the	PIC	Assembler."	So	at	this	point	the	workaround	I	have	been	using	is	no	longer	necessary.	Those	project	have	been	removed.	I	may	expand	these	notes	in	the	future	to	have	a	step	by	step	guide	on	how	to	use	them.	Date:	2020-July-25	Added
example	for	PIC10F200	Date:	2020-August-5	Added	example	for	PIC10F320	Date:	2020-August-6	Added	example	of	port	of	PIC18F2550	code	from	MPASM	to	pic-as(v2.20)	Date:	2020-August-14	Added	example	for	PIC10F206	Date:	2020-August-24	With	base	line	PIC	controllers	there	is	a	bug	in	the	pic-as(v2.xx)	toolchain.	The	workaround	for	the	bug
is	to	add:	"-Wl,-DCODE=2"	to	the	Additional	options	field,	in	the	pic-as	Linker	category	of	the	project	properties.	See:	The	files	for	the	labs	can	be	downloaded	below:	File	Download	Installation	Instructions		Windows		Linux		Mac	OSX					To	run	the	demonstration	programs	you	will	need	to	have	the	MPLAB	X	IDE	and	the	MPLAB	XC8	compiler	installed
on	your	computer.	The	projects	can	be	run	on	the	F1	Evaluation	board	with	the	PICkit™	3	or	by	using	MPLAB	X	IDE's	software	simulator.	The	Windows	OS	users	have	the	option	of	using	the	Proteus	VSM	simulator	to	simulate	the	program.	Installation	To	install	the	lab	files	simply	unzip	the	downloaded	file	into	any	directory	on	your	computer.	The
"Getting	Started"	document	in	the	downloaded	project	files	shows	how	to	install	the	compiler,	MPLAB	X	IDE,	and	Proteus.	Configuring	the	Demonstration	Programs	When	installed,	the	lab	files	contain	MPLAB	X	projects	for	each	demonstration.	The	demo	projects	have	all	been	configured	to	use	MPLAB	X	IDE's	internal	simulator	as	the	hardware	tool.
You	have	the	option	of	selecting	the	F1	Evaluation	Kit	as	the	simulation	tool.	If	running	the	Windows	OS,	you	also	have	the	option	of	selecting	LabCenter's	Proteus	VSM	as	the	simulator.	Changing	the	default	settings	can	be	done	from	the	Project	Properties	window	for	each	of	the	projects.	Running	the	Demonstration	Programs	The	demonstration
project	can	be	run	using	the	MPLAB	X	IDE.	You	will	need	to	open	the	project	and	run	them	in	Debug	mode.	If	using	the	F1	Evaluation	kit/with	a	PICKit	3	you	have	the	option	of	pushing	the	"Program	Target	Project"	button	to	see	the	project	run	on	the	target	hardware.	In	the	instruction	‘L”	stands	for	literal,	meaning	the	value	is	immediately	present.
‘W”	means	WREG.	So	the	whole	instruction	means	move	an	immediate	value	in	WREG.	MOVLW	0xAA	//moves	0xAA	(or	0b10101010)	in	WREG.	We	will	use	WREG	register	for	simple	instructions	like	MOV	and	ADD.	In	CPU,	registers	are	used	to	store	information	temporarily.	That	information	could	be	a	byte	of	data	processed	or	an	address	pointing	to
the	data	to	be	fetched.	The	vast	majority	of	PIC	registers	are	8-bit	registers.	Literal	addressing	Used	when	moving	constant	values.	For	example	MOVLW	0x23,	will	move	23	(hex)	to	WREG.	Direct	Addressing	Used	when	moving	variables.	For	example	MOVWF	_myReg	will	move	contents	of	myReg	to	WREG.	Opcode	in	pic	microcontroller	assembly
language	An	opcode	is	short	for	‘Operation	Code’.	It	is	a	number	interpreted	by	your	machine	(uC)	that	represents	the	operation	to	perform.	For	example	MOVLW	is	an	Opcode.	Labels	A	label	is	an	identifier	used	to	represent	a	line	in	code	or	section	of	a	program.	Goto	statements	can	be	used	in	conjunction	with	a	Label	to	jump	to	the	execution	of
code	identified	by	the	particular	label.	See	Task	1	code	for	example.	pic	microcontroller	assembly	language		Instructions	The	Following	Table	is	taken	from	Page	376	of	the	18F46K22	Datasheet	Pic	microcontroller	literal	assembly	language	instruction	pic	microcontroller	control	assembly	language	instructions	mikroC	Debugger	can	be	used	to	check
execution	of	pic	microcontroller	assembly	language	instructions.	pic	microcontroller	assembly	language	example	1	Compile	the	following	example	code,	see	how	variables	change	in	mikroC	debugger,	and	try	to	figure	out	what	the	code	is	trying	to	do.	you	will	not	be	able	to	learn	assembly	language	until	you	do	not	perform	it	yourself.		I	have	made	the
comment	with	each	code	for	your	understanding.	unsigned	short	myReg1,myReg2;		//	two	Global	variable	are	declared	void	main()	{	ANSELA	=2;			//	asm{	CLRF	ANSELA;	//	Write	0	to	ANSELA	CLRF	ANSELB;	//	Write	0	to	ANSELB	CLRF	ANSELC;	//	Write	0	to	ANSELC	CLRF	ANSELD;	//	Write	0	to	ANSELD	MOVLW	0xFF;	//Move	0xFF	to	WReg
register	MOVWF	TRISB,0;	//	Move	0xFF	to	TRISB	MOVLW	0xAA;					//	Move	oxAA	to	Wreg	MOVWF	_myReg1,0;		//	Move	0xAA	to	myReg1	variable	MOVLW	0x55;													//	Move	ox55	to	Wreg	MOVWF	_myReg2,0;				//Move	0x55	to	myReg2	variable	LOOP_START:	MOVF	_myReg1,0,0;	//	Move	Contents	of	myReg	to	WReg	MOVWF	PORTB;					//	move
Wreg	to	PORTB	MOVF	_myReg2,0,0;		//	move	myReg2	to	Wreg	MOVWF	PORTB;						GOTO	LOOP_START;	}	}	pic	microcontroller	assembly	language	example	2	The	equivalent	of	the	following	C	code	in	assembly	is	given	below.Use	mickroC	debugger	to	verify	your	code.	unsigned		short	x=0;	unsigned		short	i=0;	for	(i=	1;	i<	10;	i++}{	x	=	x+i;	}
unsigned	short	x=0;	unsigned	short	i=0;	void	main()	{	OSCCON.IRCF0=0;	OSCCON.IRCF1=1;	OSCCON.IRCF2=1;	ANSELA	=2;	asm{	MOVLW	0X01	;	Loop:	INCF	_i,1;//	i=i+1	MOVF	_i,0;//	move	i	to	Wreg	ADDWF	_x,1;	//x=x+Wreg	MOVLW	9;	//	Wreg=10	CPFSGT	_i;	goto	Loop	}	pic	microcontroller	assembly	language	example	3	Write	the	equivalent
of	the	following	C	code	in	assembly.	This	is	used	to	generate	delay	by	performing	no	operation	instructions.	unsigned	short	I,J,X;	for	(I=	0;	I
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