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Decoder and Mui'tipleiers
L : 1

(3) Multiplexer

) De-Multiplexer
* Lab -4 : Flip-Flop

(1) Basic Concepts: Sequential Circuits, Bi

_stable memory devices, Latch, Clock. Flip-

Flop (25-26)
(2) S-R Flip-Flop (27-28)
(3) D Flip-Flop (29-30)
(4) J-K Flip-Flop (31-32)
(5) T Flip-Flop (33-34)
Lab — 5 : Counters
: (1) Concept of Counter =35
(2) Synchronous Counter (35-38)
(3) Asynchronous Counter (39-41)
Lab — 6 : Shift Registers
(1) Concept of Shift Register 42
(2) Uni-Directional Shift Register
- Serial In Serial Out Shift Register - (42-44)
 Serial In Parallel Out Shift Register (45-47)
~ Parallel In Parallel Out Shift Register (48-30)
~ Parallel In Serial Out Shift Register (51-53)
(34-56)

: ,‘j: (3) Bi-Directional Shift Register
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Experiment of 1"4De-Mux - -
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. Experiment of 3 bit (mod 8) synchronous up counter.
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e above expeiment, we hare oles\gmd d 3 bit (mod )
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o hare deggned o & it Serial - In-
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: .Euberimem of 3 bit SIPO shift regis(er' :
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Smqum@oUsH loaded o eath Rp- Kop-

Eu?"’ﬁ\p? & mmd n he K\P {\o?& erna) _Mwov&.

Thege ecrt?o—\s are tob@lad ac the Dot ot pomtﬁ

ke dota input- Thi<
allova LS 1o npot mUGKpe bric Of dada oxthe same tme. In Bus

3-btt reaxs\zr | hree Inpus A pmma\ed for eath of the Dt“? Hlops-

. Clotk pput: Al Saree D {lp-ope stare a common clotk §
Lohon the Lotk qolse oL, the o\aiﬂ Fom the ?arallel nputs

. ) Bup-feps: €ata D Rig-{lop holds one bit of dofd. when a
doek, polse \s appied e dode pratent of e D it of eada

. Paralel Dota OUEpUL. The potpUt $EM eals gip~Kop Is taken \n
paralldl &rm , olowing ol three b © b read et once,
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In tne. above exgerment, we see a 3-bit parglle) L;lw)d 323@('?1;5)
ok Regncter. i wt registor aceepts  parallel INpUT a |

i\;& ‘g,ue%\u e ola:\:%‘\ﬁ g‘}\m on® bt aﬂcc?—emgfl on eo@f\ clox polse-

Herok lhew-the PLID SWY regidel Loorke. |

. Paralle! Doje Tnpt : Iny thic gefvp, bree dala inpuks are puided o three
D ¢lip4lops, allowing woLHpe bits 1 be lbaded 0 parallel- The daia s
loaded Nt e shke register vohen tne. contrd| Signol erables paraliel (eedly.

+ 10tk Tnpot  The clotk Signdd i connectad o all D 4hpfeps » and Loith el
Clock puse, dada can elher be laded indo e {lip-1gops or Shigted ot
serially, depending on the condml logic -

 Condrel Loglc (MUY & Guted): The AD, OR and M0T gatee seop in €
Aot helps 1N @mu\v\@ whether the data i \oo‘ma loaded in WQU@'
or sligted ot corially. when the Cordml sig@m.\ e athve, parallel
dode ¢ (boded (ndD (1P - lops, vohen contyD| 3181'01 L nadive,
the dotd guigfe ovt so_r‘lalla from one {ip -{lop to e next oneath clok
polse .

* D Rup -Flops: Eoth D 4lip-flop helde e bt of daddl« when in “load
nMode, the parallel inpott are captored - In “shijt "mode, the doda
‘@S‘:J':\M’dg%w;g:?ﬁops s siated to the next fip-flop and finaldy to the

* Serig) Dox® Output T Twe eutpUt Is daken cerially trom the last
thp—lop ogter the daka has eon shl’gwd trdugh the roai.cter-

e & ceen ac e find) red ootpot indicater in the irevit.
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In e above exparment, o loi-direckonad SO regicter veas

desgred USing D {ip~gops ard bogic gptes. The COUE allowst

sbu@f\g dga exther et or right, deperdirg on the conrol
D {ip -{ops Sore da¥d, wwile the AND, 06R and NOT

ates contm) de wﬁhf\& direckon. The clotk g\gnal encpret
sxgndnmmzad) )
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