







































































Concordia University
COEN 417 (Microprocessor Systems Design)
Final Test .
Thursday, 6 December 2001

No documentation allowed. No calculators.
Duration: 3h

All questions use the microprocessor MC68000 unless otherwise stated.

Question 1 (6 marks):

Using one 3-to-8 line decoder and 8word x 8bit PROMs to interface the microprocessor with the
following set of components:

ROM1 $10 0000 - $1F FFFF

RAMI $20 0000 - $3F FFFF

ROM?2 $40 0000 - $4F FFFF

RAM2 $60 0000 - $7F FFFF

ROM3 $80 0000 - $8F FFFF

RAM3 $A0 0000 - $BF FFFF

4.1- Provide the logic diagram (2 marks).
4.2- Determine the content of the PROMs and their address table(s) (4 marks)

Question 2 (10 marks): Dynamic Memory
A 10MHz MC68000 micorprocessor is interfaced with a 4096-row RAS-only DRAM.

i. Draw a diagram of the main blocks composing this interface (1 mark).
Briely explain the role of each. (1 mark)

ii. Using D Flip-Flops and 4-bit counters (both negative edge-tri ggered):

a) design the refresh circuit to refresh 16 rows at every low-to-high pulse on a refresh clock
(REFCLK). (5 marks)

b) what'should the frequency of REFCLK to guarantee the refreshment of all rows
is performed within 1ms? (1 mark)

¢) how many normal accesses is the microprocessor able to perform between two consecutive
bus requests? Comment. (2 marks)

Assume the RAS pulses are generated by a 2 MHz clock (RASCLK).
Question 3 (5 marks): Vector table Implementation

Briefly explain the principle of operation of the shadow RAM technique shown in Fig. 6.32.
(3 marks) ' :

Briefly list the disadvantages of this technique and its possible applications. (2 marks)
Question 4 (10 marks): Bus errors

When an error is detected by a hardware external to a 10 MHz MC68000. the timing
requirement to force a bus re-run is shown in Fig. 6.34.




a) Use edge-triggered D Flip-Flops to design a circuit that forces such a bus re-run. (3 marks)

b) Modify the circuit in a) to ignore any successive errors for the next 1000 clock cycles
minimum (4 marks)

¢) Modify the circuit in b) to allow only 7 re-runs during a computer session (i.e., between
two consecutive Reset of the computer) provided we are still in the first 1sec after resetting
the computer (3 marks) '

Question 5 (5 marks): Direct Memory Access

i. Compare the advantages/disadvantages of interfacing the MC68000 with a peripheral
(2 marks):

a) via a memory-mapped Input-Output port
b) via a DMA

ii. Briefly illustrate the steps taken by the DMA to input a picture from the peripheral to the
RAM in Fig. 8.14. (3 marks)

Question 6 (4 marks):

The status register (Figure below) of the ACIA 6850 is found to contain the following values.
a. $00

b. $01
c. $43
d. $02

How do you interpret them?




Figure 6.32 Address bus
Using read-write ] ‘

memory to :[ F—“;‘,g‘h
shacow Ram !

‘ |

/
—\
‘ Addresg
. : decoger
ROM RAM (derect access
1o S00000g
] SOOFFFf-)
= v
.f |es.ane
1CS_ROM" | 7e-nA
A {3
~ ]
: |

! : | —~
| |
ics 3 o ee——
| , Ny '
; —_ L~ : s
| i Al vEr |
mra —_ D e
| A /7 i Cs
! i
'A .

Aang Foa 4
Hew 1o (Poweron.regs:
SeEtt RAM)
34 oK mlh:‘—' ].‘;r-ﬁf-[‘—"—__v'_;*
= SodudyUgirT P

—_— _—
Cep=0ny e’ ) { —_—
‘ \ y

_— "‘\’ »
EERRA" 21 ' |
R “~ N ciock perigg : :

! J T ——
- / .
AL \‘\/ M~ / .
; , . i .
T ) :
‘\\’.
Rezg ( \ Hait ( Rerun
\
Bus error External logic Externa) log:c EZRAR’ not
Celecien negates BERR" nNegates HaL T asseneq -
in preparation tostan a ferun successiy:

for a reryun rerun




Figure 8.14 Hardware needed to support DMA mode /O

Address bus

l ’ Data bus
I

DMacC
Address register
IRQ" 253" BG- — ‘\
. | vy

Control | Status
T A
|
I

DMA grant

! DMA request

IRQ~

Format of the 6850’s status register

Bit SR7 SR6 SRS SR4 SR3 SR2 SRi

SRO
Funcijon IRQ PE OVRN FE CTS DCD TDRE RDRF

i
i
i
|
i
i



Concordia University
COEN 417 (Microprocesscr Systems Design)
Midterm Test
Tuesday, 24 Octaber 2000

No documentation atlowed. No calculators. . ;“1_: vzadis)
Duration: 60min L
All questions use the microprocessor MC68000. 2 deta ot

Question 1 (3 marks):
Using a timing diagram, explain how a bus contention may anse during a write cycle. What are the
parameters that can be controlled to avoid this type of contention?

Question 2 (5 marks):
To interface the following set of components (in the indicated order) with the microprocessor, a
designer implements a partial decoding strategy using address pins Az and Ay.

ROM (1Kbyte)
SRAM (64Kbyte) -
DRAM (1Mbyte)
Peripherals (16 byte)

2.1- Provide the corresponding address table (0.5 mark) and logic diagram using random logic
(] mark).
2- Explain the repeatability problem in this case (0.5 mark) and determine what size of the
microprocessor address space (in bytes) is wasted by each component (1 mark).

2.3- Now, the designer wants to expand the system by inserting another 64Kbyte of SRAM at location
$40 0000. What problem will this medification cause and how would you solve it? (2 marks)

Question 3 (2 marks):
Determine the address range and block size controlled by each of the 2™ decoder outputs (Fig. 1.

Why is AS™ used at the second decoder not at the first one? - Y Ay eeantin s adei,
) a ;‘:A

Question 4 (5 marks):
Using a 16 x 8bit PROM 1o interface the microprocessor with the following set of components:

ROMI $10 0000 - $1F FFFF

RAMI! $20 0000 - $3F FFFF

ROM2 $40 Q000 - $4F FFFF

RAM2 $60 0000 - $7F FFFF

ROM3 380 0000 - $8F FFFF

PAM3 SAQ 0000 - SBF FFFF -

4.1- Provide the corresponding address table (0.5 mark) and logic diagram (1 mark).
4.2- Determine the content of the PROM. (3 marks)

4.3- How would you affect the PROM content to generate DTACK*? (0.5 mark)

Question’5 (2 marks):
Explain the advantages/disadvantages of:
3.1 - software/hardware refreshing techniques. (1 mark)

- burstdistributed mode refreshing. (1 mark}

Question 6 (3 marks):
Explain step by step how DRAM refreshment is performed by the interface in Fig. 2.
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Concordia University
COEN 417 (Microprocessor Systems Design)
Final Test
Thursday, 7 December 2000

No documentation allowed. No calculators.
Duration: 3h

All questions use the microprocessor MC68000 unless otherwise stated.

Question 1 (2 marks):

Using a timing diagram, explain how a bus contention may arise during two consecutive read
cycles. Assume a non-68000 microprocessor. What are the parameters that can be controlled
to avoid this type of contention?

Question 2 (5 marks):
To interface the following set of components (in the indicated order) with the microprocessor.
a designer implements a partial decoding strategy using address pins A,; and As;.

ROM (4 Kbyte)
SRAM (2 Mbyte)
DRAM (512 Kbyte)
Peripherals (256 byte)

2.1- Provide the corresponding address table (0.5 mark) and logic diagram using random logic
(1 mark).

2.2- Determine what size of the microprocessor address space (in bytes) is wasted by each

component (1 mark) and show the wasted ranges on the address space (1 mark).

2.3- What would you do to make address space available for future expansion? (1 mark)

Mlustrate your method in case of 2 additional components C1 and C2. (0.5 mark)

Question 3 (3 marks):

Assuming a full decoding strategy, use one or more of the Fig. 1 decoders to chip-select 4
components of 1 Kbyte each and 4 components of 16 Kbyte each. Use no random logic.
Determine the range of each group of components.

Question 4 (5 marks):

Using a p-word x 8-bit PROM to interface the microprocessor with the following set of

components:
ROM1 $00 0000 - $1F FFFF
ROM2 $20 0000 - $3F FFFF
ROM3 $40 0000 - $4F FFFF
ROM4 $50 0000 - $6F FFFF
RAMI1 $AO0 0000 - $BF FFFF
RAM2 $CO0 0000 - $CF FFFF
RAM3 $DO0 0000 - $DF FFFF
RAM4 3$EO0 0000 - $FF FFFF

4.1- Provide the corresponding address table (1 mark)

4.2- What should be the minimal value of p? (1 mark)

4.3- Draw the corresponding PROM logic diagram (1 mark).
4.4- Determine the content of the PROM. (1 mark)

4.5- How would you generate DTACK*? (1 mark)




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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