ECE 473 - Embedded Systems 
Homework #1

Solutions

Problem 1.1

This table shows the function of devices for the two types of CPU bus cycles.

	
	CPU read cycle
	CPU write cycle

	can drive the address bus
	processor
	processor

	can drive the data bus
	RAM, ROM and I/O
	processor

	can drive the control bus
	processor
	processor

	can receive info from data bus
	processor
	RAM and I/O


Problem 1.3

a) BSET 3 , x $50

b) Effective address is 3+x=$0024

Memory location $0024 is changed from $0F to $5F

PC is changed from $E806 to $E809

Problem 1.6 (parts a) and b) )

a) The instruction is  lsl 1,y

b) Effective address is $0021, Memory location $0021 goes from $71 to $E2, PC goes from $E100 to $E103
Problem 1.7

	6811
	Mode
	Addr
	Op-code
	Operand
	Cycles
	Comment

	ldy #$40
	IMM
	none
	$18CE
	$0040
	4
	RegY=$0040

	ldx $30
	DIR
	$0030
	$DE
	$30
	4
	RegX=$A5B6

	ldy $2002
	EXT
	$2002
	$18FE
	$2002
	6
	RegY=$2233

	ldy 2,x
	(IND,X)
	$2002
	$1AEE
	$02
	6
	RegY=$2233

	ldy 2,y
	(IND,Y)
	$4002
	$18EE
	$02
	6
	RegY=$4243

	adca #$30
	IMM
	none
	$89
	$30
	2
	RegA=$AA,C=0

	adca $30
	DIR
	$0030
	$99
	$30
	3
	RegA=$1F,C=1

	aba
	INH
	none
	$1B
	none
	2
	RegA=$25,C=1

	psha
	INH
	none
	$36
	none
	3
	RegA=>stack--

	blo 6
	REL
	$0006
	$25
	$03
	3
	C=1,so PC=$0006


	6812
	Mode
	Addr
	Op-code
	Operand
	Cycles
	Comment

	ldy #$40
	IMM
	none
	$CD
	$0040
	2
	RegY=$0040

	ldx $30
	DIR
	$30
	$DE
	$30
	3
	RegX=$A5B6

	ldy $2002
	EXT
	$2002
	$FD
	$2002
	3
	RegY=$2233

	ldy 2,x
	IND
	$2002
	$ED
	$02
	3
	RegY=$2233

	ldy 2,y
	IND
	$4002
	$ED
	$42
	3
	RegY=$4243

	adca #$30
	IMM
	none
	$89
	$30
	1
	RegA=$AA,C=0

	adca $30
	DIR
	$30
	$99
	$30
	3
	RegA=$1F,C=1

	aba
	INH
	none
	$1806
	none
	2
	RegA=$25,C=1

	psha
	INH
	none
	$36
	none
	2
	RegA=>stack--

	blo 6
	REL
	$06
	$25
	$03
	3
	C=1,so PC=$0006


Problem 1.9

a) A direction register specifies whether an I/O pin is input (read only) or output (read and write).

b) Direction registers make the pin more flexible, allowing for more uses of the pin. Each application can specify the functionality of the pin for its own purposes. 

Supplemental Problem:

a.
fan-out = minimum (IOH/IIH, IOL/IIL)
IOH/ IIH=10/0.5=20

IOL/ IIL=50/1=50

Under Worst case condition fan-out = minimum (20,50)

fan-out=20

b.
Since the 50mA of each device is going into the outputs, not out, so the Icc is unaffected (not of importance) under these conditions.
c.
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