| e o gt i e et
F/?Pﬂopgz.
All ‘HfP'ﬂDps can be
ajl e SR, VK,

4 ‘Eg-
Qj\ffc(eol mtd Jousc basic {l“//)
I

D and T *prF(OPS'
—ﬂ‘\ﬁv ,

SR Fh’p Flop
This can be
+oo  MNOR So‘rf«s'

oo NAND Cl]_a‘fe&

Pycom

cons T ucted

o

clock
5
Towth Toable 3~

@5 | R Q(T+1)

| 0 ; 0 o. o

6| 0| | o

O ’} [ O |

ol | I lunknown

oo

! 0 | O

[ ! 0 ]

! 1 ] unknown
vioL code Tfox R Fivp Flop-
ffbfﬂo@ﬂ{ TEEE ;

(c - ey« ALLS

use TEEE:- STD-LOG

entby Sp_FF s |
_ fort (G,R, clk - In STD - LOGIC
" Q, QAR : OUT STp -~ LOGIC;
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‘astchitecthuste behooﬂoxo& of SR-FF I3
beﬁ?\’\,

Poocess (clk)

Nostioble TEWW . §TD- LOGlC]

beﬁ?ﬂ

if (clock < ' and Clock\ event) thern
0‘_{? (S: ‘01 Oﬂo’ R - \0‘7 ﬂr\er\
‘tﬁmF < = |ﬁfﬂf; : .
€[SJ?7C CS: \'(h( O«ﬂd R - l'> ﬁwen
—te,ﬂ’\P <=z \Z['; ) | Tc’l

‘ e en
clsit (5= 7 - )

"Ecm‘D<: b

and

else v
‘fﬁm() <+ O
end H:)
sl = O
Q< = lemp

QBAR < = not  temp

end  proCess,

lend b ehavioral
D FlTF Flop -
” D
J
clock -
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IVHDL code Fox

Ihstasy  TREE ;

L |use IRER- STD- LOGlc - [(6Y4. ALL;
cnhhf D-FF fs

Past (D, elk: I STM- LOgIc:

® . OUT SIO- LOG!c:
PP
D-FF

asichitectusie

D FWP FIOP y

eNnd

439  of '.D—FF s

beﬁm

p stocess (clk)
bcgm

it (cl@~r afd
/ <= D
!er\cl i
fe_nd pHOCESS

clk exent) then

end behaviovol .
;;:TK FH’P Ffop :

A Jk Alip flop
Gn that  the

!?S defned In

|

|

s o sefinement  of

ndete sminate
tHhe  TK ‘fype,
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Effbﬁwu{ 1EEE ;
| L
luse TEEE- 67D - LoGlc— b AT

©

enﬁkv Jk-FF s

pont ( 7,k, clk~
q Qo : 0UT STO- LOGIC)

end Jk-FF, o

ostchitectuste 439 of W'FF '

bc;a?n

process (clk)

wootiable 'tdm{l: ST — LOGIC,
bc\?/n

v ST.- LoGle;
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+ (clk="1" and clk'event) then
(750 and k-0 then

‘ ;‘[e.mp<: Termp

C'S?‘F &U :\ll and K:j‘) Then

‘[cm[) & (\Oﬂ‘ 'h’.r\’\();
S ke \)(> then

Q< = ~t-e_r\/lF}
QO < - not  temp:

lend  pyOcess;

end 139 of the
lrpFlop : A oY -

I i fr FFHP Flop s o sing!e

he -

Tk Flip Flop
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/, ih Table:
| | U /f/”é’(:ﬂ

,_Q,,,’/ [ £1)
o | © O
> ! ‘
! O ’
! L | O
VHDL code
[Tbstadty TEEE
wse TEEE- s Logle - 116¢ - AL

enbiley  1-FF is

Pogﬁ— (T’.C[k: TN 377)~LD@HC;
Q: OUT STD- LOKIC);

end T-FF;

asichitectusie  4Y3q of  T-FF ¢S
be I

3?81’\0? TQM(D: STD - LOF(C

pyiocess (clk) |

b%ﬁn

k¥a Qﬂkkvenf and CK:\N>'Wmn
o',]t T:\D\ Ther)

‘TC‘JT')P < = "tf,r\’\f); ;

elsif T= 1 then ‘
TUY)P < = nOfL’f:Un]o) :

end if,

end 5T

end Pﬂoowg» '
Q< “’rcmf/f

end yaq,
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[¥ 3t 55 o Shple  extension ol sp |
, &t chh eoly ch PS{OV'rdeS an enalble Iine
\ A Hiven h»’gh befoste  date  can be
\/HDL code -
| libstooy  TEEE
| use  TREE. STO - LOog(c - N6y ALL;
ety qarted latch is

Pood (s, R . IN STO - Loglc:
clk. + TN SD- LOGIC

& » INDUT & - LOGIC

Qv @ INMOUT Sm - LOGle;
end 30\1/7601 lateh ;
| wsiertectuste  gate
Sfﬁno& S- 'hva . §Tp - Loe&le,
o signal R-tmp 1 S0 - LOGIC

4 of ﬁaTcJ‘OtCh is

begmn )
5Sﬁfmr < = clkand 5
R"WP £ = clk an d R;

Q< = R,‘h\’\f) NOoR Q-

ond  qated
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L

Lm‘i‘d\és 0.
Sp  Latch *

Truth  Table

«—

s kB & @
o 0 totch

\ ® ! O
| ( Metoslable

VHDL code 3-

?I?bﬁdo&u( TERE

Use TERE:- SO - LOAIC - Wbk ALL
-enﬁhﬁ Splatch 1S

EP@M (s, R: N SO - LOEIC,

| q + ©UT S - LOGIC

:i )‘I
‘end  SRlateh; ,
‘a%cm’reduﬂe spy  of SRlatch I8

s:fjmdl not Q. Sm - LOGIC,

begin

Q<= R noxx nol Q;
hot Q< = S NON Q;
end SRl
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gaafcg D Llatch s

T

Tstuth Table 3
g D0 @ %
O X O ’
[ 0 0 '
L L.
yipL code
Fbstosty  RRS ALL
LOG‘\QV”EH} /
use TRER: STD
1S
v, D-latch
eﬂ'ﬁ (f TN SYD - LOC"(IC/‘
PO“T CD/ En -
D)
end D"Oﬁh;%q of O-latch

oot chitectusie
[

end PMOCQ@S,‘

!eﬂof 439 ;
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YHoL code :

f?bmm( TERR ,

use TEce . SD-Logle- (164 ALL

entity d-latch 8

Postt (ip, €n: IN S — LOGIC;

| Q. ouT ST- LO&IG
);

end  d - tateh;
StehitectuHe
?beﬁ?n

pstocess

;bcgm

Q<= O when Uir\ ;!‘) else

n39 of d-latth is

end Y39,

10 www.Jntufastupdates.com Scanned by CamScanner



o%nsoh Qounlers" o '\
';LT\L&Y". 18O ‘L‘DC-
L tay doos ki merg ©9 4 g
kﬂ X c_OU_r\\cf;r i N\G'Q\“ —ut Qom‘;\emar\
Sync-hronus Y -
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ok
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ed-
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o
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i n [

uL LL’\‘X P @Cxll
af L -P ‘)DLL\ —l.—l-f -L—rutc Clr‘ﬁ‘\ COmPc’mcnlCA S P = B

@_QC\\ norrmal 3‘(0*

4‘“P—Plop Qure CLUQ_K\QL[(: ' ﬁc\
e ooinpu ok AND O

“—Ouh-l-e\r can e dﬁcme PN
QQ‘L& oS &LUDV\JF\ n [ Lable:

— |

o ULl

C —
> /Are <,

- \S—M _(:(_: ..5.9 _S.f."l‘ ;
) ¢ __S/ l

o Mrieas gle¥ ’ i |
CQ U ma Cl‘ a rars A L—\\D‘L‘ TOL‘W\ Lon C_cbur\Le_q.
— 'T"l"»c Clc —PCLL,L\X: \(

CLl(e. ob TD\'\h&Oh COL,LG\(-Qr 1L OO J\-Lxu

EC‘i-—pmr@ at\ﬁh%—uf\e clock H‘\Pul—v

')\ILﬁt‘lh@\/er L Ctockecl \w 1—; '\Lc Qo-qurxlcm\ '\r\“f‘ O’P ob

cach plip_ —Plop i JtrQ.h_erteL'Lo Lhe mext £lpplop Buk
'—l:l'iﬁ H’\VC!‘-LQA C)IP OP 1Q_3\ —P\TP,,‘)l@P i S\")\-‘PL "CO

——P—'nqu maki’.na —l:ke 5LC\J€E \Ccoon .
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Ludl\—'\\ \S\(C\:\-c \ncornog AREE

A NOIAY -LL\Q ‘QLL,.‘\]

N '\“Xl C\DQ}'\ Qt‘C\Q ((\r\ox‘\r-ﬁr \\u

‘\p_[\lop\& OIP IR

S0, éLQ_LG Q\'\CLn g . \\\\(\_D ottt

- EUQHL‘*C\\\ . dalkr, L mac\mes .L« c‘e%cxu\\c \QL’& L

&LC‘U‘Q ‘Pron\ ._LLQ Lea«\m.\rﬂ

— \FLC L ‘bl\r Set P CC)erCLRrﬂ

d

+Sv

F L %19
%R _ThX19¢

cLeck X bC LK

Resel L ———1 | deir

|

J

©3-L

ei?aﬁecl Qg ALOlAh T QU

QQQ e

TO\\ﬂS on C éL\.ﬂLﬂ\ Can LQ

\—)@\DN‘

wlided ata
_chitl lefd
_SA;-// rﬂ[ﬁ;‘j/{;i

Load

ﬁe—r% e P COrn:QL:r\a HL\?\\:- 8&qucg Tohnian ca mjﬁ{
— ﬁ_Le Man QC\uonlqaq o Ahae NN .L kq —Lul

-l—Lg sl cC o u\r\lrer can CQ)LU"\\‘

= IL QQU\mJﬂ -\-\ma C‘QLO_ 1N COH—L\hou; loap.
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UHD L ccicle 5

—
—_—

L‘ \gro.r iEEE}
A \\(aq AL

>se TEEE-STO- ‘—°°“C'
Hid
@r\L‘iLj Tohron couh\ce" PN

porttc\k H i) :;t‘n LOG\C

rexe\— In &TD— LOQIC/

A o]y

©: 00T 2TD - LC)Q\C~\I&CL8\ (3 dow

@\'\Cl TD%!’\ &or\ Qou.hlcet 7 [

GJC\'\ LGQLLLY‘Q ‘DGLCLVIDLUO_\ DP JO\mnson (‘_oumlﬁk'\-‘
Ni .ot
S'le —Lemp s SLC‘\ -—\OQ'\C;—VGC_L& (= C“ONT\'\TD p): = OOBO

E)QQ.\ '@
\

PW&&LC\‘@, resa\c)

‘:eim
Ll %eL =1 then

‘\Cf’—mpc oo00 / |
@,\g\_‘} Q\&\l’\a—- QA (O\K') jt\"eq

terp (] ¢ ‘LemPLD ; LB
'LemPCz]A: —L@rnpb)l'

'Lﬁmpﬁgl L= mpb\'

Aermp o) 2= mL Lermpls)

Crel o |

QﬁC\ Procety;

| e”:l | ‘:iiko.uigurq\;
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Jensa) S\'\Q\,FE P@ﬁ?g\ms LI
1\ Seqiska Copable oF st
tinidisecional  shifk 0\6@‘5"—@_ ohe

(o) o . % ;
s o biditectona) : ey, TF A
' shift 1§Qﬂ\S .

\s oyeifeed

s Lnivessal

© © . i ‘ ’
aeﬂ?sb & 5 oo bi-disectional ShifE Sﬁa@@]

S ‘ °n Sesrjal ©91 PO
etthex Q. Con posel and oubpat B eHher 0 Sia

shipt  vepjste hos the
Lo oA clecs contgol o Cleo the meﬂ“s
—he oPesiations.

oPesakion and

—= The mMost aenera\

& A clock Snpuk o Synchvonize
| L it
% A Shift  Coniol bo enoble ik 6

Sstal Snpuk ond  eukpuk  liNes associabed

4 A podlel load Conbol to enoble
ey dsSoc?mEed uHh the Poanllel fman sles.

5 A contsol Stale thok

ed n the N&eﬁée OE +he Clock,

onc
OPe sio-hiens- i | -
A Qnivexsal shipt Keai

b congiste OF sy D-FIP-Hiops
Bl pleners OV T comimon selection Trpuks si and

ord foos, MulEplerers. The

when S5, =10

ASe = , the present  volue OF %\ea\skj] %s applied to the

N 0 -Snpuke of  Fip-Pops.

B

e ONhe ditect on on\ad IS q

tnat Can shipein both cliec Hions
he mea‘\SJrcm has  both shifts

ard tel ‘ood © tea . Sk .,
Poot Capodeiui i 1 . farak 15

ol @d leab?li‘h’ti 8

el

‘e 5\"“?‘&-—@%9\]:

o roalel tensfes and N-Tnpeds

leoves -the Seformatfon i the ‘mea“sl@?

sley @n be vealided uSira s pledters.

s | )
s, . npuk o 0 each b plerey 15 Selected  tohen SiSe = 00,
T = <elecled  when  $iSo=01, and Snpuk 'z is Selecked

ond npuk '3 s Selecte@ then Sgs;=11. Whepn
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—F’\"agp 4 -k unvessal Sh?('*:. Bea‘\’skﬁ.

FuﬂC‘HOf\ “4able g the aloove @\ea\‘s-kzg-._

Mode cotﬁsal-
s, S0 ’Qea‘\sk:z oPeochion.
@ o No C‘_hOJ"FGe.
0 ‘ shiFt Right-
\ > <hick  lefbt
! gl onel  Yood:
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L

Me‘Hﬂ?df’

hronouy Countens e .

! | vi l
DL Cvc\ajﬂﬂ Sdnchnnom "‘P’do“’” Couwnten  wiing behaviona

'bfma JEEE,

Jse SEER «STD-LoGL-11bU ALL;

vse Sece.sTD- lotic_ARITH. AlL;

USe TEEE.STD —LO&GIC ~ UNSIGNEDALL

ety updown - Count s
POM}“ CCIK, rst, V\Pd{)wﬂ ¢ 1n J'(D,Luj.’c)

count 3 oUT ¢ ,L(,J;C,vechm (3 down 10 ”))/'
end “Pd°wﬂ~(oun1~)v

arehitechy e Behaviouna | oF  WP-tountk 1S

Stanal
jna\\ JrvaP‘. S{d_Logfc__vec}-on ( 3 downto 0)/'

bﬁJ;'ﬂ AN N
Pro ess (e, xst)
bt(j":n
tf Crsk ='') Hhen - TC Fuxle
temp < = “0000" =
—PpLLK v
) CHS"”? ~C°lje Cclie) +hen — P/ [
?’f- (updown =\ ) Thep —5
{ewxP <= temp 41 ; 1 ENp
else | TENT ¥ |—
i’em,’) L= hw\P =], 7 — A g\ —
end “t) i & |
€nd ff/- ______ N RCO T
end process b

COV&Y\T‘ L = beMP )-

end Be Nw{aunatj
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VHOL Code o= Sjndqmnows down  Counk g Behavioral Mede(

L”Drma :fEEE ;

USe SEEE.STD_LOGIC—116u. ALL;
Ule  TEEE-STD_ lgGue -ARITH - ALl

USe TEEE-ITD Lot UnNSIGNED T ALL;
Cr’Hﬂ—U down _ Coun ¥ n fs

Pont [ el ysbk Sn STD _Loatt 5

Counk 2 OUT STD ,,LOC‘*(IL_.Vécl*’Uﬂ (3 down 0 U))/

end &Uwr\-counkj-

Alchibeture  Behaviowal of UP-Counk s
5"-:7%1\ temp 51—&_1@:)1’(._ vecltn (3 downto©)
bejfn

Proce ( Ok, rst)

bfjfn

'ff (rsf :(J') ‘}Hen

temp gz Mgt

iS5y (“‘3"03 ~edje (k) ~then

’[frv\p L= 'bLEFVIJD uiy

énd T ;
End paocey

COMM’ <= ‘ILEMP/'

end Behaviprat J
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Lse o T
JEEE . 8 ) — Lo Lol ALy,

U TE s
3¢ TEEp . STD -loGic ARITH . ALL -
)
U -—
e Tepe, oo Lo UNSIGNED. ALL s
/
é"“"j SOURCE 1

Py ( (Lle, RST + ‘n STD LOGIC ;
CouNT % ‘nour $TD-LoeiC-V

end VR E 5

a9\cl\? %Gthﬂ( 86’1’15\/‘}0}1&\ Oj' JOURCE (;—(-
553‘%\

\
Precess ( cure, pgr)

crn (3 d own to 0)),’

4 TUYI3
S 25
'fCRST = 1') then . T
COUNT ¢ = ”0000"; jT\‘CEE)p
lo
els t (V:S"na redjé CCLL()) then zi"“'
COUNT 4 - COUNT +] ﬁi:cs & |_'Y
end f “—p g; ~_.li
end protey &y :
end Gehﬁ,\h‘o}/m[) i\i‘ 5
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Shik Regilern

éem'mJ IN — Sexntal oUT (S150)

B —

|ogie d_?aﬁ‘q_ -
'-“Se"‘g’i)a out

Data nPut 5 & —

clock A \—#MH Sclh clk
pulRes
VRDL code ..

Lﬁb‘mwd' Qeer; |
(re QRER. STD - JoGuc - 16l ALL

@m%a S".Somaafg%cv 8
PR C ct N STO- LoGIC 5
Q: N 8TD — LoGic — VECTOR LT dowonto 0
Syt ow SO lotic - Vecoe (7 dewrdo 0

end  Stso ?1@3,'3}@1 ;

aachtlechme  Relbavidal  of grsmajvs#@v i3
&ﬁﬂal.' Tmps d - }D??C _ vectd) (1doonto O
bﬁﬁ?n

Process (c)

b@arn
i Cc'eveﬂf ard c="1") TRen
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VHDL code :—

/7bwa97(7 P erE;
U2 Tepp, Sto— LoGic — 16u. ALL)
Ve Tepp. aTb . loaw - ARITH . ALES
O3%e TEFRER , Srp_ LDC:??)C _H (_’))Ug/@yNED ¢ ALL)‘
erriy cjsfpoézeﬁvg}mr B

PEH, Cct in 8tp- Lo C ;
" Sr:in STD':- Lo&rIc) '

3 oL 5
Po OUt STD . Loalc - VECTOR (7 dounlo

end Sfmeqaﬁrs%e?f ; ,

aoich; tectine 5@}13\]73)0} of ngpmeﬁ?g)rez D'
Sfﬁm! tmp: Std - }Dﬁrc.. vedtor (7 downto 0J

bca,an

A

P

Paocess cc)

begmn

op ¢ clevenl and ¢="1") theh

tmp <= 4tmp ( ¢ downto 0) & S1;
enal tf g

enol  Paocess;

1 2= +mps
erd  Behavioyal;
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[‘zbmom(j Tepp
e Tepp. STD - LoGic — N6U: AL
UBe TFEF. STD - LoGilc — ARITH . ALLS

USe TFEF, STo_ Llomlc - vnsIGNRD . AL
WU —Prsomearglev 78
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| .gye? 18
Tgo‘a]@ (g}'@ ,
aachifeckuae Behavild bl al @7 Aowont? 0);
ct
Sigral tmp 1 S - logre - \*
beagn
i g="1" dhen

elaif ¢ ¢ event and ¢
505: -me(-DB
Ja i 0 6 Cow? }00'0\

HmplitN e = tmp(i)

end looP 5

end 445

end  paoced’;

end  Behavomalj
(Pamallel N — Pamalle‘f. 527 C PIPOD <~

—

T th!8  the data B enlewed N0 the <€ 72103{
'n  Pasallel J’am, and also -/%c Aata D?g 71612:1”
ok of  the ﬁegrgkz n  foale  fIm. Trpmeds i
%})Ow?na e  gymultancoud envbr?f of ol dora 67)5/
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ey 2
dhe b8 appecn 0N +he Pamallel  outrals 5\
Pl ) B b,
b8
N fFB

VHDL Codle -

Liboeoy  TEEES
Lse TELR, STO _ lotie — 6L ALLS
Vee TeeR, STo- loGlC — ARITH . PLLS

Ufe TRer, Tp_ loGic - OMNIIGNED: ALL

enithy ptro=eqgraies 15

n QTD -lo&ic N
STp_ Lotic — VECTOR (1 docormo 09,
vectop (Tdownto 6Y);

pait C C gt
ppt in
Py oot STD - LoGie -

.

end pfpo 97(’.872)—@’ :
Qachiteckue hehaviowal  Of P?Poae(c]%@*fez i3

J:eg:n

Piocess €O

begm \
0p ¢ c evert ard c=1

’)'r}')en

Fo 2=PI;

end 1
end  pawnCEs )
Capd  behavidial;
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