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B.E.
Sixth Semester Examination, May-2009

Digital System Design (CSE-308-Q

Mote @ Altempl avy ffre ouestions.
). 1. (9} What is the data object”? Explain its al! catvgorics,
Ans. Data Object : A data object holds a value of a specified tvpe. 1t is created by means of an ohject
duchiration as an example
variable COUNT  INTEGER:
This result m the creation ol a data object called COUNT which can hold imeger values. The obpect
COUNT s also dechined to be of variable class,
Every data object belongs one of the follewing four classes
L. Consiant : A ohject of constant chiss can hold a single valuc of a given type. This valoe i assigned
1o the comstant before siinulation starts and the value canpot be changed during the course of simulation. For
a constan declared withon a subprogiae, the value is assigned 10 e constant everytime the subprogram is
cithled
2. Variabie ¢ Anobject of vanable class can alse hold a smghe value of oiven type, however i this oo,
ditlerent values cun be assigned to the vapable at different omes uging a variaole asagnmeni siaement
X Signal @ A object belonging (o the signed elags qolds a bsb ot valoes . witich melude Qe carpent value
of the wxznat and a et of possible. Puture values that arz o appeir, on the sigoal. Futore value can be assigned
o A sienal Esing o siopal assignment stateinent,
4. File 2 An object brlonging o the Hile class cortains 1 sequeiice of vaiues, values can be read or written
o the file osing read procedure and write procedure, respectively,
An ebpect declarabion s sed to declare an object, iis tvpe and its class
). 1. th) Explain all types of overloading.
Ans, Overloading are Basically Two Types
1. Subprogram Overloading : Sometimes fUs convenient 1o hav e two or inore subprogram with the sime
name, i such o case, the subprogtam name is said tw be overloaded; alse, the corresponding subprograms are
aid Gy be overloaded. For example
anction COUNT (ORANGES  IN TEGER ) retum INTEGER:
fomcreeen COUN TUATELE BTy returm IN T RGER £
Baoth unctions are overloaded since they have the same name, COUNT, When a call wo cither function is
made it is possible Lo identity the exact Function to which call is made from the type of actual passed becavse
they have different parameter type,
For Example : the function call
COUNT(20)
Refers to the st Function. since 20 i< the type of INTEGER while the function call.
COLINTL)
Tiere s another exansple
iimetion TO-CHARACTER (ARG 8TD 1 OGIC)
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e CHARACTER
fnclion TO-CHARACTER (ARG : STD_LOGIC_VECTOR)
el CHARAC TER.
Here boah function are overioaded. The functhion call
FOOCIARACTER (107
L Operator Ov evloading - Operaton overloading is one of the imost useful features in the langnage. When

the stundord operator svmbel s made e behave ditferently based on the type of its operand. The operator is
oty be overloaded

Fhe necd for eperiioy oserlozding anses from ihe (et that the predelined operators in the Tanguage are
defined oy Tar operawds of cortans pradetined ivpes. For example, the and operaton is defined G arguments
of type BIT and BOCH_E AN and Torone-dimensional arcay of BIT and BOOLEAN only,

Wohat of the argament here of type MYL, in such a case, it is possible te argument the "and' areration as a
unction that operates o aregment of tvpe MYL, the cnd operator-is then said to be overloaded. dhe vperinor
I EXPrEss N,

=y oand S5

Where S amd 5 e ol type MV would the refor to the and operation that was detined b il model.
Woriter as o lenction te eperator in the cxpression
Cik 1 and €1k 2
Where clk | amd ¢k 2 5ne the tvpe ol bis. Would refer to predelined and operator.
4 2 (a) Explain entity with syntax and exaimple.

Ans. Ertity @ A hardware abstraction of thas digital system is called an ‘emtity’. Aneotity X, whenused in
anether entily Y, becomes a component for the entity Y,

Therefore, & component is also an entity depending ein 1he level a wirich vou are trving 1o model
Fatity Declaration ¢ Vhe entity declaraiion specifics the name of the entity being modeted anct Lists the set
of wterluce ports, pors are sigaals Brough,. Whieh the eotity communicates with the othier models w its

external enviromae i
.-'"l. ;IJ ] :ID———(TJ Sum

—A) :
B Q— T T R

Here s an eximple ol an entity declaration for the half-adder circuit shown.
entity HALL ADDER i
portiA B in BIT SUM,CARRY  oul BIT);
eod HALYF ADDER:

This is o comma] hinse

hic enuty, called HALE ADRDHER, bas beeconpod pore. A and B (the mode i specifies st por and mao
output ports, SUM and CTARRY. BIT is a prosved nope



Downloaded from http://studentsuvidha.in and http://studentsuvidha.in/forum

Q. 2. (b) In behavioural style of modeling, explain transport and inertial delay,

Ans, Behavioural Style of Modeling : The behavioural modeling of an entity as a set of statement that are
executed sequentially in the specified order,

This set of sequential statements. For example, consider the following behavioural model for the DE-
CODER 2 x4 entity.

architecture DEC SEQUENTIAL of DECODER 2 = 4 is
begin
process (A, B, ENABLE)
variable ABAR, BBAR; BIT;
begin
ABAR = notd,;
BBAR ~=not B,
iIfENABLE="1"then
Z(3y<=not (Aand B);
Z{0) < =not (ABAR and BBAR); :
A ==not{Aand BBAR);
A== pot{ABAR and B},
else
Z<="LILE";
end if
vl process;
end DEC SEQUEMTIAL;
Inertial Delay : inertial delav inodels the delays often found in switching circuits. An input value must be

stable for a specified pulse rejection limit duration before the value is allowed to propagate to the output. The
syitax of such a syntax of such a specification in the signel assignment is

Signal-object < = |[reject pulse-rejection-limit+| inedtial]
expression
after mertial delay value,

Figure shown a simple example of a non-inverting buffer with an inertial delay of 10ns and a pulse
rejection limit of 4ns

£ == reject 4ns inertial A after ions;

A A
e i
B0 25 28 30 45 48
Dielay 10ns

reject limit = 4ns

Z

20 a
Transport Delay Model : Transport delay models the delays in hardware that do not exhibit any inertial

delay. This delay represents pure propagation delay : that is, any change on input are transported to the
output, no matter now small the keyword is transpor
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£ Transport A after [ins,

£
58 10 25 2% 10 45 48
Delay = Tins

15 18 20 35 38 40 34

(). 3. {a) Explain component declaration and component instaliation in brief.

Ans. Component Declaration : A component instantiated is a structural description must first be declared
using a component declaration. A component declaration declares the name and the mierface of a component,
Vhe imterface specifies the mode and the type of ports. The syntax of a simple form of component declaration
is

[cermponent component-name |is]
[port {list-ol-imerface-pors):]
end component [component-naime |
T'he componeni-name may or may ool refer o the name of an entity already existing is o library,
Component Instantiation : A component instantiation statement defines a subcomponent cf'the entity in
which it appears, 11 associated the signal i the entity with the port of subcomponent.
A format of a component inslaniiaiion s |
Component-iabel : component-name | portmap (association-list)|;
The compuonent lnbel can be any legal identitier and can be considered as the name of the mstance The
component name must be the name of a component declared earlier using a component declacation.
The associativn-list- associates signal in the entity, called actials, with the port of components called
formats an actual may be sigial,
(). 3. (b) Differentinte between a process and wait statement. Can they be used simultaneousiy in a
program? !
Ans, Process Statement @ A process statement contains sequential statements that deseribe the fune-
tionality o’ a portion of an entity in sequential terms. The syntax of a process statement is .
|process-label @ ) process [(sensitivity-list)] [is]
[provess-ilem-declarations]
beain
seuentizl-statements; these are -
viriable statement
stgnal assignment status
wail statement;
enil process [process label [;
Wait Statement :

Witen a process has a sensitivity list, it always suspends after executing the last sequential statement in
the process.
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The wait siatement provides an alternate way to suspend rthe execution process. Tiere ure three basic
forms of the wait stale:nent.
wail o censitivity_list,
wait umtil boalean_expression;
wait for time _expression;
They may also conthaned in a single wait stateincnt
Wit on sensitivity st uetil beolean expression Lme capress.
Yes, provess statement and wan stateracnt can vse simullaneously in program,
O A, (a) Write down VHIDL code for full suotractor.
Ans. VHIL Codde for Full Substracior:

A P—@I}D—-— B,

Ll_l___' __':D— 0

B, =[A®{B&C)|

entity FULL SUBSTRACTOR i5
Port (ALB.C:mBIT: D, Ba: OUT Bil):
end FULL SUBSTRACOTOR
architecture F5 MINED of FULL. SUBSTRACTOR is
component XOR?
Port i - m BIT: P OUT BIT)
el component: .
sicual S, BIT;
beuin

X0 ROR2ponmap (A, B, O)

Variahle Ty, Ts, Ty, Ts, %. Py BIT;
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begin

T,;:=NOTA ;
T5:=T, and A;
Ty 1 =NOTB:
Tei= Ty and C;
Tyim Tgor Ty
Da=Tyor Tyor Ty

end process:

B, <=A XOR Py:

end 'S MIXED;

Q. 4, (byWrite down YHDL code for look ahead carry circuit.
Ans. Look-ahead Carry VHDL Code:
C | addr. vhd
LIBRARY iece;
USE jeecstd logic 116d.ALL;
ENTITY C | addrIs
PORT
(
X-in:INSTD _LOGIC VECTOR(7DOWNTOO),
Y-in: INSTD_LOGIC_VECTOR (7 DOWNTO0);
Carry_in: INSTD LOGIC,
SUM :QUTSTD LOGIC VECTOR (7 DOWN TOO);
Carryout : QUT 5TD_LOGIC
2 :
ENDC | addr;
ARCHITLECTURE behaviorual OF C_|_addris
SIGNAL h_sum: STD LOGIC_VECTOR (7DOWNTO 0);
SIGNAL Carry_generate: STD_LOGIC_VECTOR (7 DOWN TO 0;
SIGNAL Carry_propagate : STD _LOGIC_VECTOR (7 DOWN TO 0);
SIGNAL Carry in_intemal : STD_LOGIC VECTOR (7 Down To 1);
BEGIN
h sum<=x_ inXORY in
Carry_generate <= X-in AND Y-in;
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Carry_propagate <= x-in OR y-in;

PROCESS (carmy-generaie, carry_propgate, carry_in_internal)
BEGIM

Carry in_internal (1} <= Can'}-'_\'\geﬁecale (0)OR

{Carry propagate (0) AND carry_inj;

mst; FOR 1IN § o6 LOOP

Carey_in_internal (i+ ] )= = carry_generate (i) OR

fcarry_propagaie (i) AND carry-in-inteermnal (1)),

END Loop:
Carrv-out = = carry_generate (7)OR (Carry_propagate { 7) AND camry_in_internal (7)),
ENDPROCESS:

Suin ()~ =h-sum () XOR Carry _in,
S (7DOWN TO L= = h_sum (7 DOWNTO 1} XOR
Carry m_internal (7T DOWN TGO )

End behavioural;

Q. 5. (a) Write down VHDL code for Modulo-5 counter in data fow modelling.
Ans. VHDL Code for Module-5 Counter :

Librar wee;

vse eeestd Jogre Hiedall

use ieec.numeric_std all;

entily pulse-Sclk is

port

‘lh, reset i std_logie; go, stop; in std_logic

putlse @ ot std_logic,

pulse : pulse-5 clk;

architecture fan-arch of pulse-5 clk is

tvpe Fme=s|

O

Library IEEE;

use IEEE std_logic 1164 all;

use icee numeric_std.all;

entity COUNT-5 is

Part

(PIN sinsd togic vector (7 down to 0);

clk s instd logic,

LOAD : insid_logic;
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POLST Ot sed loge vecior (4 down 1o ()
¥ '
etd coants;
architecture hehaviour of consists is ¢
beyin
elk-proc; process (CLK)
virriable COUNT - unsigned (4 DEOWN TOH0)
1
hesin
W{CH EVENT ARDCLE =" then
IFLOAD ="1" then
COUNT ;- IV
glsw COUNT 2= COUNT + 1;
und if
1OUT <= COUNT after 500 ps;
end pioces_clk_proc;
eid below
end process.
0. 5. {b) Write down VHDL coide for 4 bit up/down “ounter in structural modelling,
Ans. Structural Muodeling for 4 Bit UpMown Counter
wiity UP_DOWN is
Purt (CLE, CNT_UP,CNT DOWN: mBIT,
Qu. Q1. Qa, Q; : Bufter BIT),
end LII* DOWN;
architecture COUNTER of UP DOWN is
component J1K-FF
Mot (J, K, CLEK | BIT, O, ON : buffer BIT);
end component;
component AND 2
Port{A.B:inBiT:C :OUTBIT)
end conmiponent;
component OR 2
pt (A, B inBIT, C. OUT BIT),
end component,

signal 5y, 8+, S5, 84, S4, 8¢, 89, S4. Sq¢. 840, 84y, 547 :BIT;
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bes iy

JEL = 0K FEF portmap (1,1, CLE, Q. Sk
Ay AND 2 port map (CNT _UP. Qg, S2 1
Ay  AND 2 porimap (S5, 55, 54)

JK2 : JK-FF Portmap 19,71, Sy, Q. 5551
Y AND2 portmap{ O, ONT _UP, Sq 0
A CAND 2 portmap ( 5: T CNT_DOWN, 5,)
5 UR2 portmapi S5, 8, S
JE 4 JR-FRpormap (1,1, S, Oh  Sg k
A5 AND2 port map( Qs . CNT_UP, Sy )
Ay, 2 OR; port map{ S . S S92 %

Ty D JK-FF portmap C15 10 Sy Q4 Opend
cnd coster:
(). 6. (a) Exphain the deseription of processor implementation in VHDL.

Ans. Processor lmplementation in VHDL : The performance of the software system is dramatically
affected py how well software designer understand the basic hardware technologies at work in a svstem.”

Simple Implementation Scheme : Inthe first section, it is simple implementation scheme of a MIPS subset
the basic hardware of the microcontroller, data path and its control is developed by step by step and imple-
mented in VL

Multicycle Implementation : Establishing that the efficiency of a long-cycle implementation is not likely
to b very good the processor speed is improved by using multicycle implementation. Then instruction are
allowed to take ditferent inember of clock cycles and functional unit can be shared within the execution of single
instruciion,

Enhancing Perlurmance by Pipelining : In order to enhance to performance and to get very fast proces-
sor another implementation technique called. Called pipelining in introduced. Multiple instruction arc over-
lapped i execunion. So that some stages are asking parallel,

0). 6. (b) lmplement a simple micro computer using VHDL.
Ans. Design of Simple Microcomputer Using VHDL ;
Librany wee;
use iecestd logic | 164.all;
ENTITY Fig is
PORT
(Cl INSTD_LOGIC);
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Col. INSTD LOGIC VECTOR (3 DOWMN (),

rol; OUTSTD LOGIC VECTOR (3 DOWN O

d: OUT STD LOGIC VECTOR 3 DOWN 0,

dav: OUTSTD LOGIC,

END g,

ARCHITECTURE VHDL of fig. is

SIGNAL freeee: STD_LOGIC,

SIGNAL data- STD LOGIC VECTOR (3 DOWN TO0)

LB
PROCESS{CIK)
VARIABLE Ring : STD-LOGIC-VECTOR (3 DOWN TO 0;
M
IF(Cih : EVENT AND Clk="1"} THEN
If Freeze ' THEN
CASE ring 5
WHEN"1110" = Ring:="1101"
END Case :
END
dav == freez;
ENLDF:
row < =ring

WHEN"| 110" = data (3 DOWNTO 2) <="00"

ENDCASE
CASEcol 18
WHEN "1 110" = Data (| DOWN TO0) <="00"; freez<="1",

ENDCASE;
I freez ="' Then d = = data;
ELSE  d == 'zzzz' -
" ENDIf
END process,
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A publish > EL‘E |
[M(]i 2 BCD MOD-6 BCD €
b ¥ i
Decoder Uctodil Decoder Decoder

(). 7. (a) lmplement BCD to Binary converter using PAL.
Ans. BCD wo Binary Converter Using PAL:

B-; “: Bi B“ h:‘l h: b | b"
i L] {l {} ) i} 0 0
{1 1l { ! ] i 0 1
] i) ! )] ] 0 I 0
{ i | | 0 0 1 ]
(} | 0 1] ] 1 1] 0
1] | 1] ] 0 | 0 |
] | I 1] 0 1 | 0
0 | I i 0 1 | |
| 0 i] G | 0 1] 0
| i ] | | 0 0 |

8,8,
B,By i 1] Il 10
00 |
0l X |
1 x x
10 X. *
Similarly we will get

(by taking care of don'l cores)
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ba=H,.
by = B,
by = By,
Designing by PAL :
Hq B H T

b b

o—
. l ! i——--—D—- by

). 7. (b) Differentine between PAL & PLAL

Ans. PLA & PAL : PAL concept-implemented by monolithic memories constraint topology of the OK
Array Le, the OR aren cannot be fully progeammed.
A given column ol the OR array has access w only a subset of the possible product terms

]
:

71

—\“‘i
'd
~d

PLA alvo consist af both AND and OR
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Ciate and both cun be programmed as i dig,

LD,i | [ S NS

H e ——%—
L'-—-I_--—--_ _I_ 4
—T

A w

(). 8. Write short notes on the ;

(2 GAL

{h) Generics,

Ans. (a) GAL (Gate Array Logic) : The basic component used in VL.S1 design to the zate array. A pate
array consist of a pattern of gates fabricated in an area of silicon, that is repeated thousand to hundred
thousand gates are fabricated within a single IC chip depending on the technology used.

The desrzn with gare arrays requires that the cusromer provide the manufiacturer to desired interconnec-
tion pattern. The first few levels of fabrication process are command and independent of the linal logic fune-
lion.

Additional fabrication steps are required to interconnected the gate according to specification given by
the desizner.

A field programmable gate array logic (FPGAL) is a VLSI circuit that can be programmed in the user's
location. A typical FPGA consist of an array of hundred or thousand logic blocks surrounded by the program-
mable input and output blocks and connected together via programmable interconnection.

There is a wide variety of internal configuration within this group of devices. the performance of each
devices type depends on the sircuit contained in their logic blades and eff'ciency of their programmed intercon-
nection,

{h) Generics : 1 is often useful 1 pass certain types of information into a design description from its
environment. Examples of such information are rise and rall delays and the size of interface ports
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This 15 accomplished by using gepencs. Genenics of any entity are declared afong with its poris in the
entity o declaration,
An example of a seneric N-input and zate 15
entitv AND GATE is
generic i N NATURALY
PortiA mBIT VECTOR (1o N):Z: OUT BIT);
end AND GATE:
architecture GENERAL EX of: AND_GATE s
Bewn
process 1A)
varable AND_OUT: BIT:
(YR}
AND OUT:="1%
for K in | to N loop
AMD OUT = AND OUT and A (K},
exitwhen AND OUT = '
eind lowg;
A~ AND . OUT;
end process:
end GENCRIC EX;
A generic declares @ constant object in and can be used in entity declaration and its corresponding
architecture bodies.
The value of & generic must be determined at elaboration time.



