- ﬂn‘].‘m'l
DIGIIAL MI T RS -

_'f'n"wduc“ﬂﬂf ~

T g

The measaement  of a qiven ‘l«“‘a”i"i‘t[ s the vesdl
1 of fomgmn’dan belween Lhe Quaﬂ'l'l"ft 10 be meastved
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a""c‘n‘ff—aﬁq‘ ~on the Font panel: i
—r The _'oufpuf vptﬁ‘aae s dmfia?&d an.tﬁc d:’afhl[ a'ﬂsfia?
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IThE mPﬂ“Dt_m fs connecked ab the fnput  of the cﬂfﬁ[’f_lj.
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(’Dm[)qwd woith  the unknown w}lfaam fo# the cﬂmpalfﬁof~
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Now gy & et than the fru! vollage: ‘The comfaaafai
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change 0 1he FH{PQf of  the n'.'q:{ﬂi lo ﬂﬂﬂiﬂa'{ﬂn'
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Q- The DAC & also vequhied

3. he .'n[*u'f ;‘mredan:: s vaaable

o fiu navse  can ecause envor dae 1o "”f'ﬂ"t'(‘i dcrfﬂ'—
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Ti”’f'”l‘d allenuated r”.f'“l' lfurp[f /4 .r{-.f-hhf MmNt Fn,-u'! In 1he
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ln 1he
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per second b0 ag hf(?h as 1000 01 mMore :cdn"e--: per second.

fypreal value ¢
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|
|
|
|
-l

lo the eio slake
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The h.-,r.hni}uc of wslng stafrase Tamp s alge called nulbl

balance  fechnigues  The anuf vnn'f,aa: fs PIGPH[? atlenuate d
and fs c’tPFh'td o a null detectr The 1ampP 0 null debeckor

s the shafrcase vamp aenuqhd ba drarl'a! 10 ‘anaic:ﬁ conve(Tor-
The amp s mnh‘nausf.a cnmpaud with the 'fF aTanq [

Initially  the logral contn! crcalt sends a reset Jfﬁnﬂf‘
1hrs  slgnal vesefs the counhy . The da'@t’h:tf to rma,ia? convetley

15 also resefled bﬁ same .si’anal-

Ab +he stab of  measaremen!, logic
a csfarﬂ‘na pulst whic h opens the ogafe- The counler starls
rouﬂﬁnﬂg the PHLSES amuﬂ.’kd b? the logal  oscillator -

The oulpul of counter s affm b the df'af'h‘ll" tD qﬂafo?
converbey which generatec  the samp .srana_f. AF m.-,,r? coun
there @& an fnerenuenfal chaﬂ?a 'n the ramp :amemfed- That

thc_ skalyease yamp is qenevated at tﬁ;_ au,f,mif of- the
Thrs Is iven as the second

contiol  efveart sends

dt‘a:fq[' tp  andlog converlm -
Tnfau‘l’ of the null debector The facrease n ramp continue

HIL ¢t achfeves  the mLtaa: eq{uai fo ,I’pPut mtnﬁ,l
wlhen the oo W”ﬂ-ﬁﬂ are egual, the oull detector

:ﬂm”ahiﬁ a afgnal which n 4uin Fm'h‘.;f:ﬁe.a the Ea?.t confrol
etricu’be Thus logre contipl cfreurt - sends  a ofop pulse whith

cloges 4he aﬂl’-‘. and tl';lt. munh,r UfD'PE Cﬂmﬁha.
/‘H’ the same time, T;‘u!. [ﬂafﬂ cﬂnfm! elveuit ﬁanuq['cj a
’hﬂﬂ&ﬁff signal  due o whith the counte infatmation 18 tans f -

exied 10 ?'ﬁrm veqdout: The veadout jhma;c the da?].-‘i vesull

of  the counl:
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/‘la'mni?zau-,
The arm't'e.r actumc? 's Obkaled than the Ihear vamp

tc.r.hn- que -

2. The overall de.sf'ﬁh [s more grmylc hente economrcal

3. The ';"n?nd" .%}:edmc.: of  the d.’a;‘fm' to anafa?

converley s h:"cih when the compensatbion 1s reached

D;“sadvanfdgﬂ )-

|- Ihfnqah accuracy s h-’ahaf than ey ramp, it I
daf:mﬂ'tn‘f on - the accusae of dr‘aff’a] 10 anaf&? convel ter

and °ts fnternal weference -

< The Speed ;'dll'frm,‘f:m' qﬁﬁ_} o) feadfnaﬁ 'f-ersusounol.
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This (s the most Pnpul'ar method of ana;'ua o d;'a:'hz! f‘nnrcrs‘fan:
In this Tamp 'L‘f—f-ﬁnff,‘,ur.s- the norse can cause Iaf?c exrors but
'n dual d{ufc n":r,ffmd the nofse [s a'-’tm?u{ pub b? the posthive
and nc?ai‘fu ram P4 u,;,-,..,? the puocess of [Integration. The laveva-
vﬂd out ba tht meﬁ'u) bas fe piineip e of this mefhod fs that

the fnPuI' ﬁfahql s an'fﬁqu‘ad foc a Eived tnkewval of Aime- And
then the  same fnll?,j‘rqﬁ); fs used to fﬂi‘camic the mwekerence
vult'a.aa. with ~Yeverge ‘S&)FE' Henee Hhe name c'?“En 40 the

fe.chnrq’.,“, s dual GID.P"' mhamﬁan fechnigue

It consist ot prye blocks, an op-amp used as ar
i’nfearqmn 0 e comparator, clock  pulse ﬁemmi‘um asel of
detbmal counters and a Dblock of contio! Inaf’{.

L\.fhgr, -H:m LSHJI‘J['L-“' 1,5; s fn ngfﬁ'an i) H:I.t f‘ﬂPﬂ{I‘fﬂr

e skatks r:,harafng tiom 3em level . The xate of echargin
1S Pwpaih'ﬂan to +he Tnpu-! vﬂit’aac- leve I+ The putput

of the pp—amp it Ca“:“’”‘ E’Ld

I
Vour= Ve, 41

Lohe 1 e
4= time fov wheh t‘apa.::'i*m fs ﬁhar?gd

Vin = f[p \ID”aﬁ'cJ R!: Sevried  Tegis bance

C = Cﬂffﬂf.t'fﬂv’ ’n htdb”ﬁklpa'fh-
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Afln the Intorval t. , the fapul volltaqe s disconnecled
, P j

w8 l‘lE?Qt..I‘E NC”Q?E Ve s connecled bv H‘h.‘?u:f:”? the

[ e [ f
swikch S o posthion 9 To thi  posibior the oufpu
of  the DP-QNP fs ar'f{n b?

ta
!
Vout ~ v [ = Vyerdt
(4]
| - _ Nhvef bg
er - = | —rw
. Ry e
| |
Eufh.l:h'na eq (1) bom () ]
Voub - Vout =0 = —Vidf by N Vin by
EI'[ RIC
—_\J"!CJ:__ . Vin 4.
Eli E*[
\"1fF i: p ‘L[rn '*I-
. . £t
"L”_n = ""“Ef -I__l . ;j}
mm t"lf. :’ant‘ fl:'{ ta_?{ ri ~_-.-' \ b lt I
constant  slope
d!pandmfm the ime perivds P':i;:r:t'oml P? opovtonal b
ti and t3 and nol pn the to Vin /\ Vaef

valut. G R, andl ) /

Th'  kas’ Flr:"'ifplt of d \
// )

NS method D shown S \
in the 4'"3
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At the skarb of the measutement, the counbev fs r:u.fkr__d_u

to 3e10 « The outpyt of the flip £lop ts also 3000 This i
ven to the conhol  loge - This  conbol  gopnde & sfqnal so

as 1o close an  elechoniz switeh gy Fmﬁ‘fﬂf‘ 1 ¢ fnfegraton

of - the THPM vollage farks - It contfoues il the time
F“'w Eir - As  the mﬂilﬂqf oft  the f'nf'farﬂfﬂf rﬁangcd tom
s 2410 value | the gero cnqumimr oulpul  changes its slate- |
Thi's Praw‘drs a sfgnal t conbol which infurn opens The
rid.h and the cuunh‘-"ia of the cefock Pu;[:cs sfarfc |

The counter eounfs the pulses and when it reaches o
0q949 ¢ F 7ehem fes  a currtd pulse and all dra;’h; %0 10
geso The -fff‘r:*‘f‘fﬂf’ ﬂ’-”'f’”'r ‘d”-i activaled to the anf’a levat
4 . dhis  geBvales  the contip! Ioas'f- This sends a sr‘anai’

which  changes the switch 8 position fom 1 Ly ,. Thw
- \yef ath connecfed  to Op-amp - A¢ Ay, Fafan't'? is oppasite

the chmn'iDr skarts d-hcﬁar&fnﬁ- The fnf-c(?ﬁifbf putput will have

consfant ne?aﬁm slope as  shown ~  above tig- The oufput
decieages (fnearly and afler the ?nfr,rmi_‘lhj atfain s 210

walue, when “the capacitor Cf(cf'd Faii? d:‘;cﬁaram{-
Al thes fastant, the output of 35.;}9 compaia tor Chana
| g

“Le jhh‘. This  fntwin sends a sfanal b the contho | Ecat'c
and the aa.h, ae.ﬁts elosed-  Thue (?\aﬁ-. Temai’ng open for the

a d .
FE‘HD bttty . The mcmh"ni? pr_jah'un dfﬂ}:‘& ab thi frstant .|

Ihe pulées  eounled  ave 44, bransfevred- m the eadp ¢ -

mel ELL,{?)J we  can Wi/l ' '
VJTI':' - -,V'.ff{ ‘%’J:f
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Let 4ime pesfod of clock oscillator pe T and drd:"ra-"
counter  has  coun fed the 'munh h and n, dun‘*n? +he
THFDJ i and Cg ﬁ'EdFt[h'mgf :

Ty —
vr"n:' UTEr __} = V”f ik
rh]" M

Thus the unknown w;}!fqa.: measugement & not depen-

dent On the (lock ﬁrmumra , but depedent on the Counts

meas ared bfd the counter-
Advan[’acle5~

L ' .
Excellent  nprie rej'e,::lmn as npire § uguPufmF;Dsm‘ a<c are

ﬂU{,r&ﬁuJ our durfrﬂ the Pmtﬂ{ ’6 fn{’g r-:lHUﬂ.

9 The - Re +fm5, constant  dbes not  atdect the Eanr'
Uﬁlhaa meglurerenk

il; The!
The caPac;'f‘Dr s an  aulp Zeo  capacttor  and avoids
the ¢ Hects 1 oot \olfage -

b rhe Infeqratdr  r&pondc tp  He  auerage ﬂi the
’l‘npuf hente Sumple $50Fd cirewtt S npk necey,.
r?,‘, |
5. The rQELMcZ 5 Frgh & can be nqd:iy Varled
the Peci-ple Tz:er'rtm.:nf-s i

The Dml& drhdu'ani‘oﬁec 0} thie \h_”u o’I_ DV e
(¢ S fowo Sfﬁc.a'-

-(aFaiu"ﬁ)r St tonneched via an  clectronie Soitch

. atcordin -+
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TE '.L- e I <~ T
- . e \l Qe metess Jeperde or
e rod ot wsed ir e doplag  od
s I | T ST The three
J3.r arsiagN Jn} o1 ran tarn fracalt ;
. ' I‘ j.’ h e tre |
1- I"_. — [ " #
alues ST 210839 mv A with  the Srairest (rcreemert
5‘ :F,-I;‘_'.
r
Pract' za ¥ ore Mare aral
- y s T ,
'Y Dot vr Jdagjes
L
> aisplay 05 ot 3-
°r “{",i:f_ ;j. S s -
EJ" cfuﬂ" a dosidla
[
the melter Cor repd te
Values g laye 299 uphp
f?‘?‘?; 1o T‘W- the GL-‘{r.i'oP-Ha] three
by e “range Ly 35F i
SCPVWSNence . Thic procets ce an
Jlrer - mrjl}j : i = SR
ir cace
L ! ba ¥ "
A1 dr?[:'la g ;f /j‘ d{j"}_ J”F"‘aj’ » thete  are Yy
s Aron oty read CF e nubmber  oupsy
IE’E d’ ??9?. }Cﬂr ‘f'f'l!‘s ﬂfk‘ﬁ:’thﬁﬂ {-ﬁ .
perio re?uf,.f_d b oty . . A 7
>, - Y edn
obould  Be Tedece o Thic e f €N Cperabiop
r on be  achie
rqg the H: Yed by Cthang,
Were 9 a
Z e? j’ ’F the - Clock cgryﬂar, The w0 3
Sk . P . 'J["E
dflfra & ﬂ""”}"l"! ey Clreust
atturale T Sl b o
o
,.I"' q.—f/ d:‘1 if_ drrlﬂfq . P
4 1 - 5t s pecescy
. _ D E'Uﬂfgf.] f&fﬂh Gﬂﬂ r.D ‘_',L
c;eymmf decoder g _f ’
&Jﬁmmr o <p "qff unr, Th
- - - * - e_.

——
—_——
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' ey g,-rk__.
refoluften 61, A dr?'u‘F d|'cpfqy pe betler than Z

d‘r‘ah‘ d'i‘rpi‘mf while the ﬂfturacy fc  toftmes betle,.
Py.:_:.!_,lem
- ‘B'V;-, digit  bvel has an act ur'anj oS'PLCI"fe'Etlh'DH
"1 + 05, a?ﬂu Fea rfmJ -+ tdha:'{-
") IAlhat s error In Volts, when  the reo d!n.ff '

5.00y an ¢S OV 7anqge ¢
‘ff) wlhat s the 9, ciror Tea Jmf{ . when the
o dlc'n rs O-tbty ©n S 1ov mnje?

{ i
cSE_ﬂ.fE’__fP_{] AS hn-G} d:an‘.f-lﬂ n=3

) . 0.00
R = i3 !
For towv 'Taﬂge 7

K=0.0/ xto=0-0{¢

tdig'F= o-0jv 8N oV
J range.

I') The rrma'inj 'S 5.0p W

s Error due 0 aeading = 4 0-85Y, gP 5.00 =0 i
{ oo’

=6-0LS ©
and ra’r‘ﬁd‘ eYrof -~ p0lv

- Iofal error = 0 0L -t DO| = D.03TVY
') Whery  qeading ¢s .oV ,

Evrov “due o f‘read:‘nﬂr c fosy 5}0",

2012 0

100
crrdy = + o0V

wlal efror = 4+ p.ojos vy

£ D005\
and '} di'gﬁt

Error as 7 a} rx’eadr‘n3n= a-0rf y 1op
O-f
= [0-8y
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¥ {){g]mi Multimeters

SAA A L T e T L L I B R T

The dr\?iml muoltimefey is an instaument which is ||

capable of H'Jt"ﬂ._sun'n? arc ugffﬂ?fs_d-f. Hnltﬁ?rs, a¢and

d-c curvents and TYegistances Over Sevetal 'mnﬁvr.s-

o [ Digital
B ac, Lo i, Diapiqg
attenuatol  fconyerter ;AT
High de. e 4
3_’_'1‘_"' * 1 attenuato

ohms i
Tinpud ( [ Alp AOIIntﬂ'faff

ohms
Shunt ConverteT | relsTon
o, | [gffx:ncc |

— The cutrent is converted 10 \m[tﬂqt bl(( pqasina i I:hruugh

low Shunt Tesistance .
—> The a.c.quantities are converked to d.c. b{( empiufng

vasious TeCLifier ound Fil'h:'ring Ciycuits.

—> For the Tesistance measuve ments the meter consisks of a
P”“‘&fﬂﬂ low CuTyent Source that s GFP”E'G’ ACT0SS fhe

unknown Tesistance while €ivrs dc. vulia?r.

—3 Al| khe cﬁuantitifa are dI'CJIIH.SEA usin(? ana!n? to Clr?ifaf'
Convevtey and dlisfn'aged in khe dfgfmt FOTm on khe dispfay.:
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\\.\\.\\1\\ R A R T N e e

-Ln.trt.].;g\ Dyl ..11‘1.1{::} albrmeteds |

VY 1'}‘: 'l.:\u. k;?‘:\.\:‘ :‘ l:’.q i‘ q}‘h

' \ i
‘--“-ﬂ\! ™M : n I N o . i‘\—.‘\ 1 - . ll'
DT WPRat  praany a8 t.t\:{ t\J renCe HhIE 15 N0 ]Dﬂdw‘?
113

AR -m\.-.\mmmm ‘H_‘{sz ¢ Jreate u:wmq distances s

x
Obt a»'l_ﬁf “‘
-

WMThe datput available s electrica| which can be used for

’.;“1:3‘_-“-\‘; with sataand) cquipment -
r“\ . H ’ | ~
Ilhe to imprteement i bhe 't‘ffi'jt.’n‘ tfﬁ*r‘ofnﬂq,th-‘
\
Pudts Art gang aoanr

w These Qe waelaele ™ "ﬁflt’ Srerall S

O Saavanrt ag:d

- N \\.‘\‘\.\\-{‘ L

The Tequinesent oF fowes surp{? - electyic moise and

Solation praplems.

| 2y [ aaln® .
El.::‘- 1"' zﬁ‘ ::f |.1 -..T'l.-f N “"1' LR ‘k*t:n‘: t :.I y
AR R R ""“‘\\l*\\\" T ..,_-._\‘ L o e
The basic building Blocws of digital mulkimeter
\

Qv SvEId! Ap oIt s ::'-if'ffr‘? ¢I1Euihg ana an

2 ""1-‘\ - -y - - - - =
— T IR TNy S fwt i wsta foy both adame
L]

AL Il e e et . - . . 3
. Tt SR R AR 1Al i T "
anry . ST mgitimgbers.
|
=g - - - ': -\f - *
- 9 = [ - - Al e = at . ¥ P
- = f .:F‘: L\‘:]\ LT
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oV Alp
,ﬂC‘v’ CDnUﬂ tm

o ) |
: Attenu rltm]-

\ © I‘II;M
‘,ﬁ Comprnsqe — orfls Decade
\\. h) itlnnmtm T ‘Eﬂ‘hhﬂ» counter
| ' R
Al
gﬂ peMA CuTimt =
Probes  PHMS voltage readouk
-y Converteyr
Constant
Curvent
Souace
1

—Ms mentioned Qbove bqsimll'd it is a d-c voltmeter. T,
0der o measuie unknown' cuavents, cwvrent ko voltaage
ConveTheY COycuit iS fmplemented. This is Shown bdnﬁ

108

f/ﬁ_«\w_ :ﬁ
IR ‘.

I|_+

Unkrown 1 Alo Decade Digrial

current / . Conwer bar Counte
| op-amp '

2

— Tht unhknown Cureent s Grplfftl te tHhe Summing | i
) Juncien

£1 at Eht input OF CP-amp.

—>This Curyent TIg CQUSES awimgc drep, which is Pm[’n‘iﬁmnll
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ko £he Curwent to be measured: This voly drop s khe anal'n:jr
input to the lmﬂlag] 10 f”qilﬁl]_Pnrwr'rm'l,thua pmﬁrjfnﬁ 0 'r!ad-'rr?
that Is propostipna) to the unknown CusTen|

— > T measure the ac un!lﬂﬂf.ﬁ, the vectifievs ond the
lLers aae used. The a-C 05 converted o d¢. and then apphff’

10 1he ﬂﬂﬂfﬁq 10 fiiaitul Converler:

¥ )i 1ey )
iqgital Fre e
SRR egquency melen
For the unknown Frrqutnt& measurerments the drgnm
! .
TTEQUINCY Counker is bRt most accurate and  veliable
NStrument  availpble
AS the o —
he most OF the cvents now a da ¢ Can be
Convevted info an elechrical Srﬁnm rnngfstfna Lrain of pufys
V1%
the d.g;mp frequency counter can be used for Countin

heavt beats, Passing of radioactive particles, Tevolutions of
mMotoy Shafp, '..'ﬂhl- Flashes etc.

_________ =
I Armplifier TI ——
Tnpdt ' : y Sehmitk | Lol AND Counker ard
Si [ erigqer opof | gaTE Display
ﬂm; IS P | - |ﬂ“-" I l&F ?Umk .
.L ensikivit | T
I S 11
Schritt
hitﬁﬂ
" Ay
Ggit time
I.—____.—._..._—_-_-.___.‘_-'_--_._
JuUL
' [ znteinal tied vl
r‘ base Lip
erystal 0scilja- -
! hﬂl Frequenty dividea s
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The majoy f‘umf;nnrn!ﬂ ol the rl'f\ciiml rrrr:iurn:"%{ Counteq
Are @ g;r'wn Belgy,

4 - =
Tnput signal f'f-‘n-"-‘”'ltnﬂin‘? civeudt .

2* Time b 0.4¢ t‘?rnr'rmm

3 Glﬂfir:? Cireuit

1. er

imal Coungey and df&pim{? unit.

b Input Signal Condit ipnip Clycuit

W .M{\'JVLI-#V-)'L,I‘V‘ "

In this clrcuit, an amplitier and schift Frigger

are included . the Ehreshold Vﬂ”ﬂ‘?{ of the Schmitt hfﬁ?” can
be confyplled b'-;f Sensitivid

y Control on the control pane|.
—3 The in,oui

Ellﬁnﬂ.f OF Unknown frcqucn.f is fed | i
’ o Input
SI'?M, Cﬂndeﬂm’n clycuit g F

—> There Lhe 5r'$nm’ IS r.lm‘D,iEFfEA and Ehen if i converted
Int0 Square wave bv S¢hmitt frrﬁaf_’? Circurt:

2: Time base Qqenergtoy -
ANV A,

Y AN,

The crg.smi oscillator preduces a sigral of
1MHZ o7 100 MHz a’c,ucnd;na uptn the requive ment -

—=The a{r:urarrﬁ( DF +the dfﬁ:’fal Frqucncv counter dff:cnds
on Fkhe azcumcg r:JFI the Eime bage 6fahars P"ﬂdufftn'-
——The output of the pscillator Product s Square wave

output then it is fed o Frfqufnca dividers connecte]
in cascade:

—— Thus the train of pulses are obtained after each
frequency divider section.

—Using time base selectoy switeh '’ the Gate Time' (s

adju:ﬁt:ed-
www.Jntufastupdates.com , 25



3‘G1tl‘i'fnq Cireuit +
AN B AL

The acdina circurd consists OF AND gatf-whtn the
enable Sianql is Prwidfd ko the AND aq{e, it allows a

tham of pulses to Pass ymwah the gate oy Ehe time
Perio _ S
g b%! the I-'II'TIE base Circuit. The FU[5E S are

C
'GU”’ffd and then the S5¢cond pulse ?(’ﬂfl'a'tfd from the
Line bage qeneator disables app Gat ¢ and thus closest:

4 e cimal Countey

e R AR

and d.'gﬁl\% untt -
) ; il T W LA, e
In khis unit, decade counters are connected in the
CasCack « The Cutput of bhe AND gate 15 Copnected to the

Cll::Ch‘ IPUT OF the Fivst decace countes. Then the output of
this counter o the clock input Of next and so on Usin

these Countews the numbex of pulses are counted gngd dre
df&Plﬂvfd bt# the dl'-splav unik -
* Eigital Tachometer :

AL AN AN

VWA

The d?gital tachometer s used 1o measure \SPEEJGF

& motot. The fechnique used for Ehe measurement OF &
o frunninca motor-1s Same as

.SFEEC‘ of & Tntatfn? shaft of
that used in 1he conventional -Freqwn{? counter-

In conventipngl Frequfn('d counter, the gate
pulsts 2t Ostoined in 0cCotdance with the Schmitt

h?a@n oul put while in the df?itm tachometer the gate
peviod 1 Selected fn accordance with Tpm. calibyation.
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| @;3&]—&'&% ;ﬁf.f_t-’_fm;‘i’rcrr.ﬂ'!ara/ -

Gate

qeneraboy — 11 i

Counter/ él + digit |
Cou 7
Mafn l—— Iﬂtfh df’fﬁdf? dFSPFﬂ '

| Revolution qakt  spypbe T
! _ invP-m. — Reset Reset
| pick up

M .

7 Consider khgy
Ehe
lIR Il ) Ffvo

bution pev minute ot o Shatt be

— ASS
| ume that khe np.pf pulses P[udu{fd n one Tevolution
Of Tﬂm‘l’r'ng Shift be 'p’

—> Then ]
: M O0ne minyte the no of pulse s from the ~evolution
Pick up Can be calcylated as Rrxp. '

—>And the Frqumc{y of the Ls;'ﬁnaf r‘s'ar'v'fn ‘55 (RxP/g ).
. 0

—%Sg_ppose the qate period is ‘G measured in second, then

the pulses counted ay - '

the p e (Rypx feo]-

—> Now the direry rmdfng fs passible in rpm if only the

qate period S (0/p) angd the pulses  counted by the
counter are  R. i

iE; RXPK(_E_D_) ':IR
P /60

www.Jntufastupdates.com o7




@ Q”"’[*l{lf‘ﬂ- It 'n e the numbe of full t‘ite 13 then |

m—_ﬂ—'

the aegolubion ©f a PUm 'S given by

p - N Wher e R = Regplu tron
0"

_.E‘L:L;. {3‘613d1td1&PLDJ;{ N =

= l' = 1[‘1 = 0-00]|
1o° -

—_— ..

- e W L -]
¢ ;rghmh”‘?,‘{ v Sencfiiviey fo the Smallesl chamge (0

o _— ok
Cnpot which o dFital metex Should be able to dete

E= [Fﬂmf’ﬂ ,;{2]

I CﬂLE Ua_LLLE o

Whuse o- cenclul F)min = Jﬁ”u 5

' =e i [ minimum fande
R= pesolution

e <o . on 1V %
B what o e &ecolution Dﬁ- a 3= d@rt disp lag

' ToV Romqes?
i L = g ool
BD'I_,'- Nn= 2, p = 03 =

——"

i ; =00V
Fdu v hamae +he ﬂ-e;niuh{m fc X000l

FéL SoV Aomge, the he colubion |

L
O | A Volbmete, uses & 4 > digit dicplay 0y Fiad Lt';hcmujm
N e How would the (L-83V Le displayed on Q Loy Aanac) Ho
Ujould 05532 be displomed on jy & lou Aamges ]

R
f_’.ﬂt‘f n=-4 B= Lu"r‘*o'mm

- - L v
5 o oV Aauge, ILgt Cs displayed as (1B¥O
i'__> on LV Raug e, - 5512 F_C dfsf[n.ged as 05512V

_—

'y Gox 000l =005V

d.l d ag O 55‘4‘ ‘%Q','I‘/JE}? thﬂ
l——? ¢, 0 56632 ¢ aueplaye
oW lD'.l’%{Lug o,

i_

S
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* SFmFIt OSCflllu,scoFf b
WA AR,
Topur
Sit Pﬂl Vertical
:::lrﬂph’r”ffa

[ Y N O A AT

—SCEeen

Ht'?h
voltage | Power
o rage | PPl
The vaarious blocks o e
F blﬂitﬁ dia ram o .
. '-5 ]
Ore as  follows .- q _F PORE- bat ”Mfﬂf’e

CRT =

This is the cathode ‘m# tube which (s fhlf heait of C.R.0.
Ttis used o €Mt the electons wqufwd to Staike Fe rhusfhmf

Scrveen 0 prnduce Fhe Spot For the visual drafmgaum
Si%nﬂlﬁ*
Vertical

WA AL

Amplifier -
A,

The input 5:'?na|5 are g:nem“;r not «5’r7nﬁ% to P'mvide
the measuvable detlection on the scyeen.

~—> Tk is used bo amph‘f’;f the nput " signgls.
—> Amplifier stages e Wide band amplifiers,

— It also contains attenuator 5tﬂﬁl‘.‘5- These atdenuators

oxe used when W.’r‘b( hfah Uﬂita?e Sl'cdri-q._ls are examined tp

_h’r_ifﬂq. “the. signals within propey wonge of opevakion.
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% line -
WA

The dclatd_ |
time in the verkical Sections. wWhen thf'delav I

the pavt OF bhe signal - gets lost-

m?f'}’ Ciycurt -
- A
Tt is neCESSary  that hovizontal defleckion stavts

at the same point ot the input Vertical sfgnat, each time
it Sweeps- Hence ko mSldnt:thanc hotizontal deflection with

ine 1s used to dtllﬂg the 5u‘3nf1!' fov Some
ine is not ysed,

¢
vertical deFleckion a S%n[hmmia‘m? 07 t-n'ra?cﬁn? CITCuik i
used- : .

— Tt Convevts +he Fntﬂmina Gianm INt0 Fhe t‘ri‘aﬁc?in?
pulses.

Time Base (senerator -

L VA, (T AR A

The Fme base generator Is used o genevate the squ -

“EOOER voltage, vequived to deflect the pearn in Ehe
horizonka) Seckipn.

SCY¥een can be
Fime, which helps o d Tepresented as

. I'\sftay and ﬂ”ﬂf'ﬁ{ 2€ the time varyin
&anﬂl&- ? ‘?

Hovizontql Amplifiey -

WA e

The Sawtooth wottage produces the (voltage) time
base generator may not be OF Sufficient Strength. Hence
befove gfw'ng it to the hovizontal deflection plates, it is

amplified using  the horizonta) Amplifies.
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Time measurement -
WW%

Ifq 5:’@na| has time Pf'ﬂ'uc{ OF 20mM5¢C Fhen  with
rwo different Eme base control selections it Can be

drgpiq#ecJ as  Shown in  below Ffauwg.

Y

lom sec [div smsec [div
| Time
—pl Ti
I'Fl'.'l'il}cl: I Time Pfﬂ'@d |
2 divisions 4 divisions™
1

.

STo= 10 X2 = 20msec '
LT 5Xh = 39 msee

Voltage Measure menk -
SMANANAA N L AAAAANAAA A A

Suppose the aitm*natfna vmm%‘:_ SI'gnaI of amph'cudf
Iipv s Eo be dl—SFlﬂ{lijl + Then ©f Volts [ division ove Stlected
05 10 then it will be dl‘ép[&&f’ﬂ‘ as the below nguff-

And also (£ volts/division =5 is selected , s Shown 0
be low Fn‘cdurc--

FH‘I’TPl“IUd.? _*- /
f idﬁ" i \/
10V { div . 5V [div

Hm.f;“ruda, =LA =1V amplibude = 2x5=10v
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Frequencyd Heagurement -

LAAAN VAL AN AANANA A,

© Tt s veciprocal of time peaiod.

L_ists!:r_j{)uxs Pattemns -

LV R W, P [ W W P .
It is intmating ko Considev the chavackewistis
0f patteans that apper on the Screen of o CRT when sinusoida!

unltuacs are simultanfousfg aFPII‘fd to hovizontal and vertical
Plates These  patteans are called  Lissajous pattevns”

NG ’ T Acpr
o \f{}l‘lﬂﬁf ﬂﬂufiﬂd . S&Creen
oY plates % to Y plates E_g —2
s D- 1
3 s;( ST
-
Xn?, : q . gqg - +‘
2o Ve S :_
E "E \LﬂEx = _Sg Y
[FS - S
- - = E E‘
6=0 o 1]
6=%"
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T 0310

S

When two equal vopitages of £qual Fftqut‘n[g{ but with o
Phase Shift ¢ (npt equal to 0" o 90°) are applied 10 & CRO we
Obtain an ellipse a6 In the above Fiquae. An ellipse is also obtained

when - Unequal UElfﬁ'af‘E of Some Ffequmf%{ are afpiifc} to the CRO-

— A St’miﬁht line Tesulks when Fhe g vﬂltnafs are equal
ond ave either in phase with eachorher o7 130" put 0F Phase

with each otheT The angle formed with the howizontal is 45
when the maﬁnft‘udra of Vvoltages awe equal-

— TWo Sinusodial waveforms of the same Frequmc.d produce
A Llissajous pattern, |

—=> A circle can be ovmed ﬂnlt‘! when the maahf Fude -of the
Ewo sianmls are cqual € phase diffexence between Hhemn 1S
either 90 o Q0.

*.-—:'P'ﬂ‘rt sine  Of the phase angle betueen the voltages is

¢:3c‘:" => 5mall ellipse
b=6" = Big ellipse
dE120° = Big ellipse
¢=150" = Smal) ellipse
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("_‘"‘ -
Phase measurement - .
L R YA T P P P L P

Cuhw. m bEthew r:[atptao

(whye luu] el wewn o 'r,l:rqr:r'u A T‘f

. L
X \~ 11 —r

X,

Sing= JL - K lP"B”“E‘;' 19
%% ®

_ $ = (8o-<ii! [+

mgw Ratio mfw "

f numbes of hmﬁé ta
Yo angetnk touches top o bﬂttﬂm k

fa 'ﬂu”'b” of Eime § mnacnl- touches either 5tdt
. number ‘of hn'nfuh’tu‘! i:un_clenr.:re.s
numbc'r 0F verticq) ’can?tncms
F? = Freq,uenfg OF Signa} applied to v Plates .
F < Frequency of signal applied 10 X plggeg
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i)

)

(3)

L)

\és

r.

ne (
Frequencd Ratio

fy

fx

measure it proble s -

ST i

V™ P

L

]

_ “

T

f‘;r ) 3
Fy -

FL‘ = 1-1'— = —1'
R
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