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T com aene'ta—‘e —180° 4o O° Phose shiH between the

Output and \'nP\)v}, V\-e, 'mPU-} leads the output.

?3{\\\)‘) PASS FILTER: 28-09-18

— Ncm(’u Band Pass (Bw ts less) @»10

. Wide Band Pass (Bwis move) @ ¢10

et . b wheve fo-  f ke,
Jf 8w ‘Ph— 'FL 4
(DUQN—H ‘faclay C(’““‘fg *Fr.equenc&

‘_\J_’?_Pj}oiw BAND PRsS FILTER

it
o ®>¢o
[ /! "
' /‘/ ! N
: ——-’Ff'»“'| L s
v T -ﬁ, 7
N "rQ'f neqahve . ’
- feedbock, V=V, ,
Nodal o«nqlvasfs ot mode Voﬂ'ﬂg& Va,!
VA -Viy N
o Na Vs W A P
= bl “‘*VA"O‘+'VA“V°‘ o)
| ?’, . '?4 ;(3 =
Bot V, =0, . ,
y Vv o L) !
Va [5‘1+2z+ v"a* \/ZA] - Ym Yo _,
a1 1y ot . K :

i ? www.FirstRanker.com
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"A'Ppld“mj nodal ‘crna\v‘.s'ns al ‘invMﬁﬁ TMnode,

V)"VA 4 VJ.‘ VD

L R = S 1)

+0=0
wl &5
BU{ Vl=o,

- Va Y, = Voyg

VA: —Y_G-_ Yo "‘)@
..1 '
'F\fcrm @ and @

—Y ’

’i‘ 'VO [y’+yl+y3+ yq:l = Vh‘\y|+ Voys
VJ_

— Vo Vs LYY 4%4%,T = Vin (0%) + Vs (B%)
- Vo [V173+ Yo (Vitvat%4¥4)] = Vin (%%

Vo - - YV

VI:T)

| y"\/ﬁ +V$ (yl + y},*\%'\'y"}

' VYo

1

‘24:.,.,-‘24 . Zg5= Rg. 5 1

i PR Yei ‘és L woh

i
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‘Ul;n - (SC,}(SCS-] +65[G'+5f"+5€3*54]
= — G1.8CG

- — p—

$G.SG +G01G; + 5G. Gg+Gs.5C3 + Q4 Gg

Di\n t‘l \Tqr:j U"H') GCL,

— Q. 56 .
c - 70
SC +Gs[1;_1 + G5 &
3 N ] 5o, [GH 4] |
RLe Pavalle! Cheuit: )
] -. . . -T. y
Vo o- v Zc (Praler
Tn o Resonanrce)
Vi T b ; . ] @ Vo -.,w,-ﬂf- _:(-sévic"s -
B L b _"'T('_' Ve Ve Vp Rescronce)

rllr -

“‘afpw‘drh Nodal Malasig, |
O Cricuil
T -+ Vo () +. Vo () Vol(s) . > Open thcw

!

+ - 40 =0
SL R /sec

Vo +Vof$')[-|—+—1—-+5c]+t}=:0

Rin sL g

3!_‘"51_ - Vo (8 [%—rﬁ—%s::]

Rro
Vo Vol _ —GF O
Vols) Vm(s) 1 SCAG+ ‘/5[_

Resonamee- ( Cenbal) Wn? A

JLC
'Vo,, < =Gm
G'c:rn g

e e Sr—

. 8 K W iy 5
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chc\w‘uc{{‘n= fg_ [ ®- %’B-w’].
]
On Compomsieon with X)), MA @ ({hc Aransfer funchon of
" We ae-t- [ Wik \  PRLc Povallel Creuik)
] .. . >
Qin- G, $(-\:fa-nsfm {fonckion of |\!BPF)
Q- G5 [1+ G
Cy
. Cz
L= '.G).
Qs [_G\+G4]
ReSO‘Y\Q"y\{ 'R’e ‘
qUCY\C . Wes =
’ d ° Vic
I
- G5 (G1+G4)
C a ——
. z - . C3 CQ_C3
G5 (Gi4+64)
. . Vo
Maximoum Garn, Doz | —2
Vi
G "‘G| - GH G
= — Y _ = G (Cz_*C;)
G G5 [1+ & ks
(D\)olikn factor, ®- L
wOL woGL

Wcﬂ /{Cﬁc}_] /c;g(awm]

2 %3

= \[(q"‘* 64) (GG)

Vao (6+®

Bandwidth, - fo o Wo
Q Ax B0
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W,_IPF BAND PRss FriTeR:

4 i
et | - LEeFr
e An 1 |
. et oo gt
Aa w T l — -}
Vo a!.', I A\
/1 i
/| | \
| Rl S I S SR I S 3
T 1.

Bé the cascade Cormechion of LPH emd HPF, Lae cam
C.S‘Iﬂh the Land pass filter.

But the condlition 15 HPE cutoff Frequenca () showd
be 1essen +than LPF cutoFF Frequcnca

f; /" r_ﬂ,
lLN’ '>_ Su—— ] -
‘ rp( fy,
I N TP .
l‘j_w}w ‘EL “ ,‘ .l)[
L_s r.Q (’[h
P,
-F~MN\
‘/\Ap-/'\/j-
'V‘.'—' Ih"~ Lﬂ'l}
Ir,“f'-‘ » D’c‘(l
t.pt " i < |
Condhon: 'fg 2., , ; .
! l Vin Vo, Va
Q‘Kp(‘,' 27 g . Vo Vor
Vor Vi 1
P'CI < P) q J ' - / 1 )
AP L ,
LD T > HPF o
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Vo Vo I Vo -
Her  Ler
.Ui = -Po -Ac
Vin ’ '
VHCRug ()
—A L
— ° . (M::m raq+n = Ao
A Ao = '-—FP_F_
\}\( + (%T) (14 (/52 R.)
BAND RETECT Friter: Gain
.J‘I.
Fot Nawrow BRE, |
Narow
[ecr: —
Vﬁ'! ~Jr Va _rh ‘r‘?. 7 F
_‘_C{:"i] | {Q 7‘{]'\
Fo > ¥ty '
—E;-rwmewu{e BRF, T AR SR
- .
} | - L ) ) *'Jr' { : by v
LPF _._ o ol

T2 I B e
!

. Culoff fveq..oF LPF
4“3 :;-‘ri‘l,,., ,

Vi

s colotf feq. of HPF

Narow Bq—nc{ P{]{c{- {:"l“f'r‘.

losex +o Fh. 1O c-[esigh |
+hi ‘FL‘?-Fh bot 'F,,l, 1s ¢

o ] 4he Band pass "FtH-ﬁ, e, L‘d 5:!2.};:.:11,1?
\tey oupOL fsom the t'ﬂPU'c L

il e

vn of Band Pnss B Her

Hhis, we ave LN

the bond pass
rlesaﬂn 4he band 1EJrc£

Rot m this, +he maximom 9@
5"\0!}‘.(“1 bg -'_'Li
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S0, fslead of subdraching trem -the input. e are
aa%e input.

odclrhg +the NBF oulpot

V."( ‘‘‘‘ -(P:rl Vi
. ‘ *’ff
Cx
C—
Ny ™
R \
e AAAS T o
+.~ J ]\— ~_ L .1
A 7
- |
' *  Aoneer
T - — (Thi*IEC-TTr\IG"I

RF:TEL"I_’ -
WIbe BAND AT FriTER:

—— .
—————— e

Btd adding of the outputs oF LPF and@PE

We can aejc the output of Wide B.mhci Pass filter.
RQ‘EQC

S =

¥ ) | P'_Q 3“"‘21 G "fas_’frﬂ' sufipy!
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., 5565 4imer is maﬁ\]n vsed o fJ(‘nanc accuvale Yime Ada\db o
oscillalions

. X k 5
« J1 can CJivc {ime c‘rlo\A '(m macwosccwds and 1o hour
. ‘ﬂ\ﬁ‘ manufnrlmrd l)v SI‘(Jpr\ics Cﬂi‘:(‘ﬁn“(.lr\
S€ 555 [ NE 555

+ Tt can work in @ Suppla vonge + 5V 4o 41§V and can clave lood
uplo 200mA.
« Tt can be dcsiﬂmcl will TTL amd €MOs |08\c cricuits.
« Applicalions ave:

. O 5(“\040(

Pulsl‘ Gcnel(ﬂm

Ramp and Squene Wave Generalor
+ Mono - shol Multivibretor
Bwa\m Neiwm

Traffic Iight conlcol

Vollage Monitor

+ Terpovatne Range

SE 566 1 =55°C 1o 125%
NE 555 o 1o F0°¢C

« Funclional tﬁuoawm

Todex “O"H' W consists of 3 Reslsions (5ka), 2 Comparalars,

1 82 fip fiop, | Taveter . | mpn Yamsistor , | PnP framsistor

555 Yimney basicoll«a conssis of S'yn'ns (1)
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. v/ o
GRouUND [ §1 4 Vee
|
TPIGGEw Ty 555 7] DIscHARGE
|
|
OuTPUT |3 E THRESHOLD
RE —
SET 4 's| conTROL VOLTAGE

TNTERNAL STRucwpe-

5kn @ ]\. RESET
THRESHOLD ¢ @

® - NG
+
CONTROL 2 Ve e 3 o
VO\‘IAG!.'@‘ /'//
\ C
3 Vee § S [y S— ———{>o—a outPuT
Te16GER , - @m
Skn
DIscHnpGe

6 N

FONCTIONALTITY OF EACH BLOCK:

 Cormpavator-1 7CL
This compares input \m(toaes thveshold and 2 Vee

Q: ' —n’WCS‘\O‘C" > %Vcc
0 Thresheold ¢ %Vcc

_ www.FirstRanker.com
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This companes inpul voltages ‘:LVCC and ’L:'TJH'
Ovtpul is &  So,
\ ‘.’E; Vee > H‘ﬂﬂ”
5 £ | '
O {V{-c < 'l.'\‘\(aﬂ!‘l

. F_“p rmP
S R ©n On
HO o Ny Prev
o | 0 '
I l }0 l O
o i -

gl

» Tn555 timer, ouipu-l 1s connecled Ho of se ‘ﬁip’ﬁf}p 'U‘\‘-‘DUSI‘B

nveater. $0, -
o s]

4Vce
« PNP Transistior t @, ]

+Vee cer
Resed ) T Reget rO0 @ \s ON (
|*~' = | @, s OFF

. VPN Tramsistox @ ©,

+Vee

T0 -0, ©, 1s OFF Q
-], @ ls ON

I tVee

®

. Tf Reset: Low [01, then @ is on So, Ovtpot = LOW

@ - HigH 50, @, s ON. So, c'liﬁchmﬁe tevmunal is connecled 1o
qlround.
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¢ S0, if RESET- 0, Oviput -0 , )} RESET = MIGH L1], then noimal
Opesation WUl be continued [i-e, cotput depends or inpute]

S0, Restt 1s conmected 4o Vee pin

* Conkhol VOHOSC [s™ pm] is LUsed for noise cancellabion . foy this,
O.0lul capocitor 15 comneclted in bedween T the 1* Yevmnnals, 1o

Tour\c‘\.
555 TIMeER AS SCHMITT TRIGGER !

« Our 555 fimes is COMPOY;n(a 1he ‘in‘:v} Sfana! 'untsko\d ond “'ﬁc‘ﬂu
with 9/3 Vee and ‘/3\1“ ‘lespedfveld,i-e, bolk ave 4ve vollorjc&

o 11 we opp\a a Pp,{ccp AcC 5"3““" (smusoidah, then it consists dve
and -ve Values Bot 555, thvesholds ave +ve So, \F we apply this
beafect Ac Ao Scheott (655], theve might not be perfect ovirut

« -Tov \Nis, we e oe\c\\:nj a dc volage [which is equal 4o the averoge
of two thvecholds]

'/5 Vee + 2/x\Vee Vee

- —

-

2

* Then, We ave conmchha this sianol—‘v the thveshold and k«c\:ﬁn

inputs. We ave mot connec-lvha disd\ofge +4errornal 4o any element

Vi= Wiy CA) + Ve
2

We ave C\dd':ma V_f_g b\d Usn‘n% voltoqe - Yee

ond we ave comnechn input Siqnal

thvough o capaciter 1o Rlten vnwantcd
dec tevm ™ input

V, = thre shold = Haacf

www.FirstRanker.com
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j__ RESET
{

- D 5 . CUTRT
Vo

[

&L

- t
o] 4 G 43 42 by te tr g

v L | l

vr
Frgh plod tnput Siqnal Vi end indicale {hieshotes [ X5 o v;c'l
{her rrask the indtrcechon pormt belween tnpul Signal and theeshold g Then
indicole beme slots. Tn between time slots compare the npu wih the

{hiesholds ondplot ovdpt.

B S —.
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. Tnilialhd, ouvtput of 555 dimer is "\"3\0 07

e ‘From o) '{0 'Lh

Vi< 2y
5 Vee

Vi v 1 Vee
3

. 'L| '!:O ‘tz
V\> —Z—VCC
S

Vi > Lvee
4, o 3

V, ¢ %Vcc

Vi > J:;,Vcc

Vi¢ 2 v
\ 3 cc.

B {5 lo {6

Vi >—|5 Vee

. {.5“0 “—7

V (.'ZV(C
'3

Vi~ -LVcc

R=0

S=0

R-
=0

R«o

S5=0

O\)“po{: ©= Prev
= High

og*p\ﬁ = =0

OU*‘P\)%: Q- pft\/
= Low:=0

OU{'P\;§= ®= ,

OU“’PU{;: O" p'eV
=

O\)*Tk’l*': (Dt (@)

Output = D> Prev.

www.FirstRanker.com
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. {7 10 ~lg
+ 0
V|( %VCC R OU‘FUL: Q"
Viel v S«
| 3 cc

. Outputis o Squave Wave.
ivf, '{J’ {j"{l r ‘{3-{, - 4:4 - {'1

tpot
* If we add a dc voltage othes thom Yff 4o1he tnput. Then ovtpy

is ol a square wave, It is a vectangulor wave

SCHMITT TRIGGER CTRCUIT WITH IC

4Vee
T\
o §
— 9 =
QuTPYT N3 . ¢ r ]I{* Vi
—a 5

] 0.0! J:l%
S —
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tVee

N

| Teracee |

- I:I Chavgm @2
v Polé {

. T’n ‘“155,

Capocitor Uol&uﬂz is connected o thveshol

*1—6(Fﬂl"hﬂ|$.

Ve 5ka
| Drscvnpar
__‘ [ . I\

I] Prsers 1
¢

e e e

d and di sr‘nnfac

v A meaqu pulse of limied ime peviod (umd legs) s applied as

input to the togger input

. :I-n't“ﬂi |\3 .

C'GPucHC/" will c'hgfae Up’tD Maximum apph‘ed Wl‘:nqe VCC

n exponential path.
After 5 fime constants [ SRC Seamds],
Ve will be equal 40 Vee

Vee b~ — _p~
|
|
|
i

VC by

__L/ » {
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ﬁﬁﬁﬁﬁ

N _— >
4 1
e a !

-l-,--z—- - - - !-- _ - -—
Tveem— — —— - el
l
1

B Sy } hft
> S r}
»
lfl’-: . | 1
"L ‘ -
: L > s > &
4! !'h
| ! .
. Tn?l-?al!a, Ve=0 and -ﬁiagﬁ-—-vt:c
S0,
2 -
Ve ¢ ZVee S0, R=| Output= 0 [Low]

T‘T‘lg‘r "‘—VCC 50‘ S=0
output ®=0, So @ =] [HigH] then 02 will be ON T2 Capac™a
‘evnrnal is connecked 4o Ground. So, Ve=0
e But, at =%, ‘Haaﬁ s pressed, i.e, -ve pulse.
Se. %‘hac:]e- =0

Ve « SVee R=O Output= | [H38%]

Rat :-.!.,.‘VCI'.'. S =
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Q=0, So ©®2 tomsistar - 1'"€, Capocitor 1s Connecled o
Vee thiough sesistor soit daes o chorge Lpdo Vee

But ot t=+4,,

Capacitor chavges uplo %V(—C. As Hene increases, i} haes

+to Cho-rae move ~thom _% Vee .

| So,
' 4 4t
2 R=1
Ve > 3 Vee ovtput = 0 [Low]
Tigqee= Vee 5.4
>§[ Vee

As ©-1, capaciteris connecled o Tounc]. 50, Ve be comes zero
withm shod penod.

ATtes 1= 15, Output will be zero and Ve will be Zevo until the
Mext ‘{7‘)89{’1 is applied.

T¥ applied, then agam one pulse exists at the ovtput

PULSE TIME CALCLLATION'

Fom 4 o ta, pulse is ON. Tn this duration, capaciter is h"d";"'ﬂ
4o c}\a“rﬁe Hom zevo to Vee bol ot t=%2 1 V- % Vee.

Let t1=0. ta-t1« Pulse Pcﬁod = 'l:,,:'r

Tnitiay Value= 0 , final Valve= Vee T=Re

Ve = Vee+ [o- Vee -éHRc

Vee [1- ]

www.FirstRanker.com
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A{ +—= 'tl)
Ve (12) - 2‘—6 Vee

r:llﬁmmm

(We \fhow '{-a? T)

So,
2 _ "‘-3/RC
-%-VL/- V_,C{ [_l-(’. J
T= RCIn3 T=1.11 Rc

Applications:
By Missmqg Polse cletector
dh Lmear Romp Generator
(' ﬁequczf divider
v PwH

ASTABLE MULTIVIRRATOR:

+ Vee

1_*7‘_‘ . e,
R \:}JQCSGT"

f -
NONEIRSS—— Q ouTpyT
TR14 ,______> Dc
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+ Alow pass filler with +wo vesistors and one capaciies ouviput
1s connected 4o "U\-tes\-\Olc{ and Hgan Jermmals

. b'l&c"‘!n':ﬂp 'l‘("""l"l'f“ha1 15 connected M Lehueeh 'lht 4100 YesSistors

OPerAaTION

' I“P‘Hc"uj ovtput of the 555 fimer is HIGH. So hamsistor @ is on.
Capacitar vnl{oae is zevo. So,now 1t ties 1o ch avge Up 40 may. value

Vee with Hime constant.

. (RHPs)c.
Ve

vc-f A .

e 7‘\/\

'_q_l
| |
|
|

‘1!.

B T A " TP

Al t=t, V¢ cvosces -%Ucc

« Al '(T"'Ll*r VC}':I‘B_UCC G’“d VC 4 %Vc‘t

So
’ 1 ) y
Thyes ¢ —Vcc R-0 Output « | [HIGH)

T"ﬂﬁ ..._ VCC S=|

www.FirstRanker.com
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So, Ovtput @ - Low, So ©1 1s OFF so capaciio c\wmcjes

« Al 4-4,, capacitor valve cvosses 2 Vee
So,
+:4ht Ves 2 Vee VC>',%VC°
3

Theesh > 2 Vee R-=I
3 Outpul = 6 [Low]

g >.£_?\/(.c $-0

So, @ is Hui'-\. So @2 transisics is ON. So. capacitor is cormeched ‘o

qround -lhvouah vesisdor Rg. Ti hies Ho dischmac vplo ov. wilh
Hme constant Y- Re

« But at t-1; ji hesdo cross JéVcc
VC <-|3vcc and Ve <%Vcc

Thvesh ¢ 2 y.. p-o
. § 3 ¢ Output « | [H1Gu)]

So, @®- low sp ®3 is OFF so capocitor tnes Ho Chcrrae vpto Vee.

« 50, Vo value will mot exceed —9‘3—\/“ and willmot decrease them
.-é\lcc . When Conc'dOv.{s c\m13r:n3 o utput is hiah, when Copocﬂm
1S C{{schc'lsfnca output 1Is low

« Cabpaciter is chcna\:ma with & me constant (PA'HZ’Q)C

* Capaciter i1s C\§sc\novar‘n3 with 4rne constant Rgce

CALcuLatioN OF Toy-
:‘Lz*‘{:‘z '{:4-.&5 = {6-4'52 ”

While this duvation, capacitor is Harh«a.ko cho-r?e vpto Vee
Hom Lavcc with time constemt (RA+Rp) C

www.FirstRanker.com
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0'

V\'=-é-Vcc , Vg= Vee - (Ra+ Rg)c

_t
Ve(r= Vee+ ( Lvce-veor e | Ra+ve) C

at = Ton

= \lC(Ton: %Vcc

. Ton ,(RMPB-)C]
A

| —_ Ton /('QA*QQ) c
2 e . )
4 i
Ton = (QA-\- Pg')C.QﬂZ.

Tonw= ©0-69 (RatRg)C

CAlcutlAtron OF Tope

‘{:3 -423, = -{:5-—{'4. = -L_-;,-—-{‘g e b

While thie AWGHCM capoci*ov s d:‘sc‘nman‘\a Hom 2 Vee
1o zevo with tvne constamt Rg.c 2

So
’ '_ Q
Vi = —é-Vcc , VE=0 Y- QBC
So
’ 2 ___L
VC ({:’= O+ ( —G_Vc'c- O) e /RBC
At += Tope

|
V( (-IOFF) & _S-VCC

_ Tof
%‘/Vcc :f% Vee - e FIPBC

Torr = Rgelna

Torg= 0-69 RgcC
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. Ton

Ton+ Torr

- o, dy (Rn4 Rg) €
. xloo

o,,sq ( Ra+2Rp) @

/ b- Ra+Rp

——A ' § o T
Ra+ 2Rp

Astable Conhec’nc/n -{o Ic:

e —————
e ————

) 1]
5 Pa
. 3 555 ¢ 8
ovTtphuT
VCC —i4 5 - 1

Monostable with 555

2 -O'V(c
TRI66E0 Tapr | § —
Rl 2 7 éR
f
Vee 4 S— .
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M e S L R R e
irawwosixs? W el Ccm,)(ow_ and (ciu«, ¢ }‘m:‘\ayr Jom:hl s also fens,
;anJ Nolse li{td o dhe q,mJoj .siamh i mete . The \,'bUaje Lol in
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