EE 264 Microprocessor Systems and Interfacing — Test3  Name:

You have fifty minutes to complete this test.
Problem 1: Design an address space for a 681IC11 to match the following constraints:

8 kBytes of RAM starting at address $0600
16 kBytes of ROM ending at address SFFFI

a. What are the beginning and ending addresses of RAM and ROM?

A= $oo0 B> §2000  (6lC= 34000

RAM: g6000 -$1FFI-
Rom: $Cooo - $EFFF

b. Procurement got a really good deal on 4 kByte RAM chips. How many will be needed in the design”

Bfug > 2 LAM cuips

¢. Inthe 68HC11. why is ROM typically located at the upper end of the address space (ending at SFFFT)
and RAM at the low end (starting at $0000)? .
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Problem 2: Construct a flowchart to implement the following algorithm.
The TOT flag is bit 7 (the most significant bit} of the TFLG2 register (address $1025). You clear the hit by

writing a 1 to it. (For example, LDAA #$80 and then STAA $1025.) The algorithm should clear the flag. poil
for the TOF flag becoming a * 1" (that is, waityntil it becomes 1), clear the flag again, and then rcturn.
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Problem 3: Consider the following /O design.

First, the I/O device has a START bit and a STOP bit. When the STAR'T bit is asserted (set to 1), the device
starts some process. When the process is finished. the device makes its STOP output go high.

Second, a decoder has already been wired to the 68HC11 to produce an output that is high when address $80G00
is being accessed (read or written). This signal is called *"ACC8000™.

Show how to connect ACC8000, R/W. and daia bus bit O to the START and STOP bit of the I/O device. That 1s,
the START bit should go high when $8000 is being written and the tristate buffer on the STOP bit should be
enabled when $8000 is being read. You may add whatever additional logic you need. Note that a tristate buffer
has already been added. The tristate buffer is enabled when its enabie linc is high.
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Problem 4: Write the code to implement the [ollowing tlowchart.

-ﬁ CLR 51007 /' write 0o fodde(

Make PORTC all inputs
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Note:

PORTB: $1004
PORTC: $1003
DDRC: $1007



EE 264 Microprocessor Systems and Interfacing — Test3  Name:

You have fifty minutes to complete this test.

25 Problem 1: Design an address space for a 68HC11 to match the following constraints:

0 a.

16 kBytes of RAM starting at address $0000 g 1000

8 kBytes of ROM ending at address $FFFF

What are the beginning and ending addresses of RAM and ROM?

el
bl RAM = $y000 Lédm 0000 - 3EFF s

gL Rom = 000 RoM  €oop - FEEF
O‘G'F ‘b?/ "1 ‘_"(

Procurement got a really good deal on 4 kByte RAM chips. How many will be needed in the design?

lékbyffs /L{[gby{p;: Y CA,}Q; 04 (Eﬂm-\(ﬂfm{ —y

In the 68HC11, why is ROM typically located at the upper end of the address space (ending at $FFFF)
and RAM at the low end (starting at $0000)?

RoMm ldi‘ev‘m’af vecty/ s o
RAm: & derect addressing

2> Problem 2: Constider the following 68HC11 timer design.

An input capture pin has been wired to the shaft of a motor. The registers have been programmed to create an
interrupt every time the shaft makes one revolution. Consider the chart on page 359 and assume that the

68HC11 has a 2 Hz crystal.

6 a. What is the smallest time interval that can be measured?

\N77 as

% b. What is the maximum timer-overflow interval?

0.5s

(g ¢. If the timer overflows twice while the shaft makes one revolution, the measurement will not be accurate.

So the shaft must make at least one revolution during the timer-overflow interval. Assuming the timer
has been set up for the maximum timer overflow interval, what is the minimum RPM of the motor?
Stated differently, what is the RPM of the motor if it makes one revolution per timer-overflow interval?
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DS Problem 3: Consider the following I/O design.

&

First, the 1/0 device has a START bit and a STOP bit. When the START bit is asserted (set to 1), the device
starts some process. When the process is finished, the device makes the STOP output go high.

Second, a decoder has already been wired to the 68HC11 to produce an output that is kigh when address $8000
is being accessed (read or written). This signal is called “ACC80007.

Show how to connect ACC8000, R/W, and data bus bit 0 to the START and STOP bit of the /O device. That is,
the START bit should go high when $8000 is being written and the tristate buffer on the STOP bit should be
enabled when $8000 is being read. You may add whatever additional logic you need. Note that a tristate buffer
has already been added. The buffer is enabled when its enable line is high.
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Problem 4: The previous engineer set up a polled system for an 1O device, and you want to switch it over to
interrupt-driven.

a. What steps will you need to take to process the interrupts from the I/O device? (Hint: What do you

lS need to do to set up interrupts and get them to run correctly?)
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(0 b. What are the advantages of interrupt-driven I/O over polled 1/0?
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