UNIVERSITY OF RUHUNA

Faculty of Engineering

End-Semester 8 Examination in Engineering: December 2015

Module Number: EE6304 Module Name: Embedded Systems Design

I3 Hours]
[Answer all guestions]

Q1 The following figure shows part of the PIC1684A internal architecture. Study the Fig: Q1 and
answer the following questions.
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Fig:Q1
a) What is the purpose of the Stack block? [2 Marks]
by What is the size of each memory location in the Program Memory?
[2 Marks]
¢) What is the purpose of the 1-bit dashed wire? [2 Marks]
d) Explain why the Program Counter is connected to the Data Bus? [2 Marks]

¢) What happens inside the microcontroller hardware when the instruction call 34 is

executed? [2 Marks]

Q2 ay State the three main elements in any microprocessor system, [ Mark]
b) State the difference between a microprocessor and a microcontroller. [2 Marks]

¢) Describe briefly the process of fetching an instruction in a microcontroller. {1 Marks]

d) State the advantages of flash read only memory (ROM), compared with other memory
types. [1 Marks]
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Q3.

Q4

You have been asked to design an embedded
system to regulate glucose levels in the body
of someone with diabetes by continuously
measuring the level of glucose

and dispensing doses of insulin based on those
measurements. The chemical glucose sensor
generates 4-bit digital signal. The insulin
infusion pump is controlled by a PWM
signal. The system has ON/OFF switch,
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RESET switch, alarm speaker and LCD for
blood glucose monitoring

Fig:Q3 (a)
a) Show the general layout of the required system? [2 Marks]
b) Give the detailed hardware design of each unit in your design? [5 Marks]
¢) Draw a flowchart to demonstrate the operation of such a system? [5 Marks]
d) If the microcontroller has no enough input/output lines, show how you can interface the
LCD serially? {3 Marks]
Matrix key pad consist of matrix switches (one switch for each key) as shown in figure
Q4(a). It is the task of the programmer to produce software which will scan the keypad
and determine which key is pressed. In order to scan the keypad, each column is pulled to
logic one in turn whilst each raw is read in turn. Figure Q4 (b) demonstrate the ’ﬂcw chart
for scanning process. Once you identify the key display it on a 7 segment LED which
connected to Microcontroller.
a) Draw a complete flow chart to demonstrate the overall operation of the key pad.
[3 Marks]
b) Write a algorithm to demonstrate the scanning and identification process. [2 Mark]
¢) Draw a complete circuit diagram with Microcontroller {2 Marks]
d) Write a program in assembly language to execute the given task [3 Marks]
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Figure (4.(a) Matrix key pad
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Table 1: Instruction Set

Hnemonic, o . 14-Bit Opeode Status
Operands Dascription Cyples Affacted Motes

M&h L&D

SYTEORIENTED FILE REGISTER DPERATIONS

£ 4 Add W *é;”zf}‘f 1 SoC2 1.2
§d AHD W with 1 4 Z 1.2
H Cia ar { 1 Z 2
- A 1 Z
fd 1 z 12
f £ 1 z 1.2
. vt T SKpH 0 1§23 3
INCF f4 sl 1 z 2
INGFRZ o ncrement £ SRip #D 143 S
ersi e iy freslugive OR W with{ 1 Z 1.2
1 fod boye 1 1 z 1.2
{ Ui‘n’m‘ Wind 1
i - on 1
RLF £ &siah« Lol § twough Car 1 1,2
BRF £ f through Carry 1 o 1.2
SUBWE  fd i | 1 R I
SWAFF td «;mp miEies in f 1 2
EORWE L Exchishve DR W with 1 Z 12
SIT-ORIENTED FILE REGISTER OPERATIONS
BCF ib 1 e 1.2
HaF 4] k| o3 1.2
BTESC £l T 3
BTFEY 1o 142) 3
LITERAL AND CONTROL DPERATIONS

AR K
CALL ¥
CLENDT -
GOTO ¥ ; dheire

ORI k 1 st with W
ROV ¥
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Table 2: Special Function Registrars
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QPTION REGISTER [ADDRESS &1

BN A1 FUOW R SETY RAN-1 81
REPU | NTEDG | 1008 | [ paa pez | PS pag
bt 7 MG

Bty RBPU: PORTE Pulb-up Enable bit
1= PORTE pulbups are disabled
o = PORTE pultups are enabled by ndbacual port laich valuss
it 8 INTEDG Inderrupt BEdge Sefect bt
o= Interrugd on nsng edee of RBUINT pin
o = drderupt on faling edge of REOGANT pin
R TOCS TRRE Clodk Bowree Select bi
Lo Transiton on RALTHOKI ggm
o= idernas] straction oyole clook (CLIOLITY
it 4 TOSE: TRRG Source Edgs Selact Dt
1w Incrernert on Righeto-ioee transilion on RAGTOCKE pin
o= Incrsment on Sm o-Digh ansiion o RAGTOOKE pin
it PREL Prescaler Sesignment by
anigrd o e WY
= We:;mit«s 7 assighed o e Tener( module
it 2. PHZPSE Pres o Rate Select bits

:
ER R
1L

Legert

o= Pendaiie bit W e Wiitatle 1t U e Unimplemented bk, read as @

~ 0= Valee 2t POR T Bt et 0w B s cigared x = B s unknown

BTATUS REGISTER {ADDRESS 08h. 83k}

RAL0 B0 RANLG -1 £t R RAvx BN
RP_ | RmRP1 | RPO | O 70 1z oo <
it 7 bit g
o et Unimplernented: Mool o
bt & BRPO Register Bank Select s {used for direct addressing
Gx o= Bank 1 80h - FFRG
= oy O i00h - TF
it 4 L Taneout DR
AREr POWES-UD, CLE nstruction, or SLEER Insruction
EORIT tros-onsl Qooured
i S © Power-ciireay Tt
1= ARer puwer-up or by e CLewoT nstruction
7o By exeoution of NG gLERS nsirudion
B2 e Bl
The restit of ar antihmelic or login operalion is 2en
The result of an arithmelic of Iogho opsralion s nod 2ero
Bt 1 camy GO it cm inatructons) (for oo, the polarily
i f&;‘&éf:f‘w 5}
= A mm, WGt IO e A dowe prder it of the result ocourred
CarTy-Out Trom the dh low order bt of he result
bit G ’ instruciions (o Dorrow, e polarily is

X crat feom e fdost Signlicant DIt of the resull oocurred

i vm"g, -Gt frorw the Rlost Significant bit of the resull oonurred

s cumplemnant of the second operarad.
m«zmrtzuw s i i5 oaded with either the high oF Jow order
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NTCON REGISTER (ADDRESS 0Bh, 8Bh)

RAW-0  RAVO  RAVG  RAWD RAN-O RAW-0 RO

g:%,\k{"’i&‘;“ X

i

Gie | EEiE | TOE | INTE | RBE TOIF | INTF

RBIF

i

GRE: Giobal interrupt Enable b

Enabdes all unmasied erupts

Disables all inlarmupls

EEIE. EE wiile Complete Inferrupt Enable bit

1= Enables the BE Write Complete inlerrupts

o= Disatles the EE wiite Compl et

TOIE: TMRD Owerllow Inderrupt Enatele Ll

5 the TRRD interrupt

o = Disables the TRMROD interrugl

INTE RBOANT Extemat interrup! Enable b

1= Enables the RBOINT extermal interru

o= Dhisadies S REBOANT exdtemal imarnapt

REIE: BB Port Change intermup! Erable bt

1= Enables the RE porl change indarmupt

o= Dlsniles the RE ool change ivisrrupt

TOH TRARS Overfiow interropt Flag bl

1= TRARD requster has overflowed {must be deared i sofbware)
o= TRARDO register did not overflow

INTF RBOANT External interupt Flag bit

1= The RBIANT extemal inferrupt ocowred (must be dearad in stuftware)
o= The RBIVINT exiemal inlerrapt did not ooowr

REIF, RE Porl Change ftermupl Flag bit

L= Aripast ope of the BETVIRBM pins changed slate mus! be Caared iIn sofheare)
oo Mo of the RBYIRBY ping have changed state

¢
e

LD

Legend
R o= Readable bit W Writale b L= Uninplemented D, read as 0
-1y = Nahue gl POR TP B s el 0w B s Clearsd % = B s unknown
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