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Fig. 3.1 Block diagram of a combinational circuit
In the combinational circuit, let X be the set of n input variables {"0"‘1' e xn_l},

and Y be the set of m output variables {yo, AT ym_l}. The combinational function F,
operate on the set X, to produce the output variable set, Y. The output is thus related to
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' Sr. Decoder Encoder
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b'e = AB
S = A R wUA
S8 = AB Ry = AB
2 Derive the transition equations
Q' = $+RQ

A* = Qa* =Sa+RaQn
= A+AQ, = A(1+Q,)
= A

B* = Qp* =S5+RpQp
= AB+ABQp
= AB+(A+B)B
= AB+AB
= A®B

3. Plot a next state maps for each flip-flop

or
or

At=R g'=A®B
Fig. 83.15

4 Plot the transition table
mmwhmumwmbmhmmmmﬁ*“
lows the transition




Next state  Output

AT ;

A p A B* X=AB

6. 0 3 0 0
0 $55 3 1 0
TSI i it e
Nl 0 - O 1 0o
LSRR ¥ i (I AR =7
1 1 0o 0 1
Table 6.3.7 Transition table

5. Draw state table

By.ndg\inga-m,b-m,c=10andd=llwecanwrﬂeatamhbkm
tansition table as shown below.

Table 6.3.8 State table
6. Draw state diagram
Fromﬂwsmeublcwecmdnwslatedugnmagd\ownmﬁg.s.s.l&

8 a.

1. Determine the 7
flip-flop input z
sequential circuit. quations and the outpul equations frem
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3. Plot the next step map for each flip-flop Fig. 832

Q" = (Q+eQ)eQ
4 Plot the transition table

Note : If circuit consists of more than one flip-flop we have to combine the
“Pdﬁpﬂopbdaiveﬂnm»hmeﬁunettmmpk)
5, Draw the state table ¥: & v
state as shown
The transition table shown in Table 63.1 can be converted
nfabhmmwuynbobwbmmdmmmn\qmuno b=1
o | 6. Draw state diagram

Fig. 6.3.3 State diagram

C=UAY BY.C* JA KA J. Kg
'6-—_'6—-0 1 0 X3 0. XA e
A4 001 00 iXee 1 X ;
0% 1 0 0 Lt Xdx 1

% 0 0 0 A0ixix 1%

[ oo R N B’ ocis) ' e o

£ 1 1 0 SXTUE 1 X
w00 0 0 WXNUIE x g

Bk 00 o JXSEmEx 1

Table 6.5.29 State

Noh:l'ormeumllndnl,nextshhshwo




Kmap simplification
Ford,,

ol

For Ky ForJg
5 110 A 01 11 1 AN ot i
°jofoih ol x | x |xTx ojojfr]x
1 XX & tofoells o fjulX)x]
JAIDE Kn=8 . J'xc
ForKg Ford, For Kg
AND 0 1 10 A\{c_oéoqnm AN 011 10
offX 11 1 Nan B ofx1 1] 1
| © N ) [ 83 Y Y [ CY K E
Ko=1 Jo=B Kot
Fig. 6.5.41 (b)
Logic diagram
% Ja Guf-A cHJs Oyi-8 B
B—{Ka Tal-A 14K Ty|-8 g —
cLOCK
L B
9a.

The most prominent modern HDLs in industry are Verilog and WHDL. Verilog is one
?‘“Mm&MMmWGm)wbyhmdwmdcﬁm
m““’”"'_‘"dlmdmdmvriDLhﬂuoﬂ\etone.m industry is currently
mlannd\hbe(ur.M‘nyfeelma!VaﬂosbudettolsmunduseﬂmVHDL.
Vﬂ%h"‘YCﬂheudubdbyWandoompummumosanﬁnc
language in college. VHDL is very Ada-like and most engineers have no experience with

Adn.lz!mhhmwmiewdﬁ\ebmfwdbothﬁnw

[EEER structure of the VHDL Module

The main components of a VHDL description
consists of following kinds of declarations : a

« Package (optional) '

« Entity

* Architecture

« Configuration (optional)

The Fig. 7.3.1 shows the relationship of these basic
blocks of VHDL program. A design may include any
number of package, entity, architecture and
configuration declarations. It is important to note that
the entity and architecture blocks are compulsonly ‘

¥ ! ..3.1R.|m1
required; however, the package and configuration Fig.7 e

blocks are optional.




{1 VHDL Data Types

vmsupwbavmyddahtypu.meeofavaﬂabh,dgx\anmt
.m&-eopmmautmmmumwjeduweuuhwof
nhsMi!cmhkem“neViﬂ)Ldnh(ypesmbebmdlychadﬁedmtofoﬂowms
fire data types :
-.Salutypu:nusahrtypuu\dudommeﬂcdahtypesandmumted'dlh
lypm.'menumeﬂctypmcmmtxfw,ﬂo-ungpow (real) and physical
typa.ﬂl!,loolellllndm.manenumapmdtypes.
cmpodhgypu:Amymdmdtypesmmoﬁmdata types. The values of
»ﬁmetypesmeollecﬂmofﬁwirelemems.
. wg’p-:nxympohmszﬁwypmidemmmofagwmm

mw:mpmvidemmobjedﬂmmhh\auqua\eedvﬂmofa
given type- _

7 s : They include the data types provided by the several external
libraries.

Advanug..ofvnoLmu'ryp..OmVomog
l.VHDLsupporumondamfypeslhmnrﬂog.

3. VHDL supports physical data types.

4. VHDL also supports user defined data types which enabl
flexible coding. more efficient and

10 a.

8.2.1 Signal Declaration and Assignment Statement

VHDL : Here, input and output signals are declared in the entity as ports. However,
the intermediate signals (11 and I2 in the listing 8.1) are declared using the predefined
mwhhmAqumrabmdmmw
ascignvalmbhhh—!u;dﬁdgofasgu’ l-auigmm!\lstammut-htmddde
o{ﬂ!shlmmlahouldbeddandsadgulﬂ\edghbhmds&anbeawl
variable or a constant.

Vcﬂos:}lae.hpu!andmtpmsignbmdedaredhﬁunwduhm,h
Mﬁyﬂkmmmﬁgdnpmdeﬁmdwmdm.wwnnﬂm
h\VcﬂogmmuedmbemThenhno{mmiscm&mwﬂydmm
changes in the device that is deriving L.

mnhmmmmwsmmquemsmdm
vthaﬁos.mywjedﬂmisudgmdavalmanﬂylm-amwh
declared as reg. (Refer listing 8.1).
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entity combl is

port ( a: in std_logic_vector (3 downto 1);
b : out std_logic);

end combl;

architecture dataflow of combl is

signal a3 : std_logic;

begin

a3 < = not a(3); :

b < = (e3 and a(1)) or (a(3) and a(2));

end dataflow;



