First Midterm Exam, Fall 2000, October 23
ELE-461: Microprocessor Systems

Department of Electronics, Carleton University

Instructor: Maitham Shams Name:

Aids: All Allowed ID:

Write your name and ID number on all three pages. Attempt all questions. Exam marks total to

90, so you automatically get 10 bonus marks for writing the exam! Good luck.

[1] (4 marks) Microprocessors can only exhibit a limited part of human intelligence. What partic-

ular characteristic makes them so useful then? S Peed

[2] (6 marks) What type of memory device is mostly suitable for each of the following.
a) Small amount of data which is accessed frequently: SRAM

b) Permanent data for computer set-up: RO™ / Flash / ERom

e) Very large amount of application data: DRAM

[3] (6 marks) Compatibility between the later and the earlier microprocessors has been a successful

strategy for the Intel family. Give two distinct examples of the modifications that demonstrate this

compatibility.

answer 1: Reqisters extewded such that all bytes, wotds o, dauble werds
Can be addvessed. (e.g. AL, AH, AX, EAX «ll register A).

ANSWEr 2! Meg,,,, mode; divided (wto real and protected . real mede for
earlier’ /~P Compatibiliby. .

[4] (10 marks) Draw a simple block diagram of a microprocessor and the follo;w'ing 10 peripherals
around it: a keyboard, a printer, a DRAM, a monitor, a mouse, an SRAM, a PROM, an SDRAM,
an EDO, and an EPROM. Ouly and only show the direction of data flow between the microprocessor

SRAM PRoM ‘SDRAM’

and each peripheral.

A‘ € PROM l
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[5] (7 marks) Assume DS=00EF(H). Answer the following questions regarding memory manage-
ps = 9000 0000 41110 1111

ment in the real and protected modes. 'l

TIRPL
a) What does DS specify in the real mode? What specifications can you give? _ oF
A data Segmenl in mMeKAery . Starts at O00EF0, with €4k hmit, eads
(FEFF) 10EEE

b) What does DS specify in the protected mode? What specifications can you give?
Sclectar Por descripters . selecter specifies descriptor number 1D =29
it is lecal descripber with lowek privillege (11).
[6] (12 marks) The last stored items in the stack are the following hexadecimal values: 08 (very

last), FA, 14, 92, 5E, 38, etc. Assume SS=00E0(H) and SP=01CB(H).

a) What is the physical address of the location containing 087 ©Sx10 * sP = OO::cog +o1cB
Specify the following after a POP EAX instruction is executed in the real mode.

b) Content of EAX: q2 4 FA 08

C) Content of SS: 00EO©

d) Content of SP: OICB + 4 zoICF

e) Content of the location SP pointing to: B E

f) Physical address SP pointing to: o0 Fcé+4 = 0o0FCF

[7] (12 marks) Write a single logical instruction for each of the following operations. Note that no

other changes should occur.

a) Set the most significant nibble in AX to 1: oR AX » Fooo
b) Clear the even-numbered bits in AX to 0: AND AX, AAAA
C) Invert bits number 0, 5, 10, and 15 in AX: XOR A%, 842 {
d) Change the sign of the content of AX: NEG AX

e) Multiply the content of AX by 16: SHL AX, d

f) Test bit number 5 in AX: TesT A%, 32 .

[8] (6 marks) Write a piece of code to input 150 words of data from a device whose address is

PORINP and send it to another device whose address is POROUT.
Need a pluce |n meurary Por skoraeje. , call 1t ‘\Storﬂﬂeﬂwf.‘ it's baas.

MoV DI, oFFSET SToRAGE MaVv SE, OFFSET STeRAGE
MeV 0%, PoRIN MoV  Dx, PaROVT

cun cLD

WMoV cx, \50 mav cx, 150

RGP INSW REP OVTSW
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[9] (12 marks) Indicate why each of the following are needed in relation to microprocessors.

a) Tri-state inverters: Fay shan'nj buses

b) Directives in assembly: Ta sgeciFl to assembler the Size of data (byte, werd e
c) Wait states: To euuble occess Jinter fuce with shuwer memory /30

d) Buffers at outputs: Ts drive large \oads [ Famants .

e) Bi-directional buffers: Fgq, PaSS‘.‘\ﬁ data kbath wel/s (V-Sed with data lous)

f) Clock signal: Fer Sync hvroawi zakisn of d;ppgr&-} o‘aero\h"ns /Acm'<€a.

[1 0] (15 marks) For an 8080 microprocessor (i.e. 20-bit address bus and 8-bit data bus), use the
decoder technique to map the upper most 32Kb of memory into eight 4K x8 EPROM chips. Draw
the circuit and indicate the start and the end addresses accessible through each EPROM.

j-gmyf_gﬁﬁﬂ__
A(’_

@ P—Fqon0- F1FEE——
ﬁ\u ] ) /EMF_F_F_———
i~
2 P pgo- EBEFE _—
3
Y
As —>o—1q&2A 5 F F
—a G =
Avg a1 ¢ P Fposs= FEEFE —
7
E’ ’ . S TART Addrem : fill 1000 0000 ote
F8o0o00
Any Negative or Positive Comments End Addrem: FEFFF

If you like, you may state any comments or concerns regarding the course, lectures, exam, and labs

here. I really appreciate your input.



Second Midterm Exam, Fall 2000, November 27
ELE-461: Microprocessor Systems

Department of Electronics, Carleton University

Instructor: Maitham Shams - Name:

.l / Vi
Aids:  All Allowed ID: o lu Z?O 72

Write your name and ID number on all three pages. Attempt all questions. You have one hour to

write the exam.

[1] (8 marks) Give two possible reasons for using an interface unit.

i/a) Same per phetal, ave elecTromagratic devices amdh  naed gsgm,.Q Canve-

) Dahn tramsfer vodes of pegipherals way be Aiff erent +haw Cru.
g { ) Oata Code, and Forwmal op PW"ql\mﬂa raoy be da'F—fc‘m'r‘H\a.. Ay,
us{ 4) opervation wods, ~‘ f)&ﬁ'rkdrﬁa; Al H:ev -Fn.‘.. are cmother amd _'HM# shauld aat

. ' . 14 Pey eac
[2 (8 marks) In relation to interfacing a processor to a memory system with more than one bgnk, ‘:1-‘3%

a) Why a separate write control signal is needed for each bank? .
Q) T mable COU b0 wccer inddividus] banks for writiing date
# byle, (iord, o  dowhle - nord .
b) Why only one read control signal is needed for all banks?
@ cry reads aij Fla P"h:"" +hat it needs ‘F"““ +la bu,,
T+ oy resd a "y‘fc , & werd, o a diuwble word.
[3] (16 marks) Evaluate the Hamming Code parity bits for the following n-bit data and write down

the n + k words. @

D
a)110 n=3 =>k=3 P P P3fD50¢ 041110
@ f = x,,-(;,f),:.ﬁ é: xor‘(&():‘l o ‘

Q fz exar (34) =1 ° v VO
Cl? 0110101 A=T P K4 0 P, 05 A Dg D D7 g Pa Dio Du

R hexer (3,5,7,2,00 =l Qg xor (5,6,7) =0 10 oorioo @l
) P2z xor(3,6,1, lo,u) =0 @f’g = xer (A,18,11) =0
[4] (8 marks) Mention two reasons for preferring asynchronous date transfer over synchronous.

@a) ASYKCL‘VOV\QM metiod adepl the advest of +ee.km»(sm (S<.,¢.4

better
Db) A57/p\<,|-\/'r(m et od AQ'Q°V'S (VY = 01 a u.aic“._ U"-il.cxo T-:::l\ e \
4 den'ce, i jj/

[5] (8 marks) Answer the following questions regarding signal bouncing.
@ a) What sort of danger it poses? W /fews deda o he Sm(’w ‘

/2D b) What is the hardware technique for debouncing? using S ped‘d switche, collled debouniie
: Switchen .
@ c) What is the software technique for debouncing? lod Lra P o comtdinrs bolore Sowmrling
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[6] 8 marks) Define the following terms, give their units, and mention an equivalent term for each.

)Latencg/)_ (ime takew teo fmosl\ am a/qe/afmu .

() - Secondo or ns
() -~ response tina R
b) Througl}p\:)t Aw‘om‘f' _.,/ dah /,,,.“ siecl per S€cs wef .

‘ Q - quml wid He
[7] (14 marks) An I/O device uses a '32-bit bus to transfer data to a 1.2 th CPU at a rate of

100 KB per second. In each access, 64 bytes of data are transferred. If a polling operation for this

device takes 500 ns, calculate the overhead of the polling technique as the fraction of CPU time

consum@ (’.\\,.«3 op&rq‘hm takes Bao ns X 1. z'_EL._ Goo Cyele

| oo KB

€4 byte,
@qcu, Por Greend for fullivg o (o250 = 437900

' . i 0
@Ffa.c‘hw\ v] c{'d Hima Co;;,q...(a( = 93748 z Q. a79/$‘/
1.2x10%  ~ao08/
[8] 30 marks) For an 803865X mlcroprocessor (i.e. 24-bit address bus and 16—b1t data bus), use

\

the PAL techmque to map the lower most 0.5Mb of memory into eight 64K x8 SRAM chips. The
processor provides MRDC, MWTC, BHE, and BLE (i.e. A0) control signals. "The SRAM chips
have WE, OE, and CE control inputs. Draw a simple circuit diagram, label the wires, and write
the expressions needed for programming the PAL. Use a simple box for the PAL and identify its

input and output signals.

Seo Hhe back.

Any Negative or Positive Comments
If you like, you may state any comments or concerns regarding the course, lectures, exam, and labs

here. I really appreciate your input.
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