ECE 473 - Embedded Systems 
Chapter 9 HW

Due December 2, 2002
Chapter 9 Questions: 

1. If an additional device is to be connected to the Axiom 68HC11 board, the "BUS_PORT" expansion bus connector can be used.  This connector has an 8-bit data bus ( D[7:0] ), a 14-bit address bus ( A[13:0] ), and 6 pre-defined chip selects ( CS[5:0] ).  On the Axiom CMD11A8 board, these chip selects activate based on the following address ranges: 
  
	Chip Select
	Address Range
	Size of Address Block

	CS0
	$B580 - $B58F
	16 Bytes

	CS1
	$B590 - $B59F
	16 Bytes

	CS2
	$B5A0 - $B5AF
	16 Bytes

	CS3
	 $B5B0 - $B5BF
	16 Bytes

	CS4
	 $B5C0 - $B5CF
	16 Bytes

	CS5
	 $B5D0 - $B5DF
	16 Bytes


2.   

a. Design the logic to generate CS0 - CS5. 

b. Why does the BUS_PORT connector have a 14-bit address bus, when only 4 bits are required to select an address within a 16 byte chip select region? 

c. Show the logic connecting the following signals to the 68HC11: 

a. A[14:0] 

b. D[7:0] 

c. OE 

d. W/R 
 
3.  Five devices need to be connected to a 68HC11.  The devices, their required address space and starting addresses are defined in the table below: 

	Device
	Address Space
	Starting Address

	RAM
	4KB
	$2000

	ROM
	2KB
	$3000

	I/O 1
	8 bytes
	$3800

	I/O 2
	16 bytes
	$3820

	I/O 3
	32 bytes
	$3840


a. Design the address decoding for this system. 

b. If you could re-design the address map for this system to minimize address decoding logic, show how you would do that.  Draw the new address map, indicating any regions of "mirrored" space.  Assume the only reserved address space is $0000 - $1FFF (for internal RAM, I/O registers, etc.). 

c. Re-design the new address decoding for the modified system. 

3. Valvano Problem 9.1.   (Note:  If you were given a problem like this on the exam, you would be given Figure 9.31 and Table 9.11 (pgs 518-519), as well as the information in the question.) 
  

4. Valvano Problem 9.2    (Note:  If you were given a problem like this on the exam, you would be given Figure 9.31 and Table 9.11 (pgs 518-519), as well as the information in the question.) 

