








































































































Question 5 ( 8 marks):
5.1- Explain step by step how the DRAM refreshment is performed by the interface in Fig. 2
which implements a RAS-only strategy. (3 marks)

POR*: System Power-Up
REFRAS: signal used to generate a logical low on RAS* during a row refreshment.
NORM*/REF: low: DRAM receives row @ of normal accesses

high: DRAM receives row @ to be refreshed

5.2- What is the mode of refreshment (burst or distributed) performed by this interface?
Justify (1 mark)

5.3- How many different rows is the interface able to refresh? (0.5 mark)

5.4- How would you modify the circuit to accommodate a 1024-row DRAM? (assume the
type of chips available are those in Fig. 2). Show only the modified area in the circuit (1
mark)

5.5- What shall then be the frequency of REFCLK to guarantee the refreshment of all rows is
performed below 1ms? (1 mark)

5.6- How many normal accesses is the MC68000 able to perform between two bus requests
by the interface? (1 mark) What do you conclude ? (0.5 mark)

Question 6 (4 marks):

Using a 16K ROM and a 16K RAM:

6.1 Show the different alternatives of implementing the exception vector table and the ranges
on the microprocessor address space (2 marks)

6.2 Mention the advantages and disadvantages of each alternative (2 marks)

Question 7 (5 marks):

Consider the handshaking protocol in Fig. 3, where:
HI1 input (active low): peripheral has data

H2 output (active low): PIT ready for data.

Assuming the PIT has 3 buffers initially empty:

7.1- Briefly comment on the different states of (H1, H2) for the data transfer of one character
from the peripheral to the PIT (2 marks)

7.2- Show a timing diagram (H1, H2 and data bus) of a data transfer of a stream of characters
from the peripheral to the PIT. Use arrows to show the sequence in time between transitions.
Comment on each transition and mention any corresponding conditions. (3 marks)

Question 8 (4 marks):
Write the different steps needed to set up the PIT as a real-time clock with a frequency of
50Hz. Assume the clock system runs at 10 MHz.

Question 9 (4 marks):
The status register (Fig. 4) is found to contain the following values.

a. $00
b. $01!
c. $43
d. $02

How do you interpret them?
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