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2. asasrenanamusuulinduma (Non-Inverting Summing Amplifier)
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V,CH1 ... V/Div.
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NINARDIRAUN 2 Integrator Circuit
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mMauy 3 Differentiator Circuit
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1. dsznaunasanmasisudiowmas (Differentiator Circuit) taald Op-Amp lagnsas
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C
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o A
ANNNTTAIULNAULNREN AR V, ==R,C(AV, /AT )everrerririrns (1)
‘ - . dv, (t
fedewduannisatinaansladn v, (t) =-R,C (;t() ...................... (2)
aznudn Wald C uflu Input Element aziluasianaiufaasdnyninandn manzan X, dwilasuulasmny
ANHDAIENNNT X, =1/(2xfC)
e f = Aoudwesdyoyouandn (Hz)

C = AresinnuLlss (F)

v a . . @ ¥ o v .
DIINANTUNNAT Differentiator ALLNUIN Xc ARLNUAIMNATUNIU Rl 21899947 Inverting

a

Amplifier d1ulasuuadlianfunald doyoyrnanean () feasuuladlidan Tumatlfmasldaans
y . .. 4 . . 4 4 ,
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R¢
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Vin 4 O
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a a o a s o
U 3-2 easaniasisudiaasnianysaluuy

anaums X, =1/(2nfC) leifinen R, dnliuda draes X, =R, dnfupnnad

T f,=1/(27R.C) e 3)

KX A '
WAT (fc) avHAIMNNL

o A a' o P A | a = o o . . v v A
UUARAIMNDUBDIALLEUIUTTLTN ";\lzllﬂrlvlﬁﬂllmu fC 'JW?’NV]N’]uLﬂum Differentiate VL@ 21312 P PNIY

o o A ! = o . =2 .
AANATULUNUINLNNATININNAN fC 199339z Inverting Amp N Voltage Gain

A,=-R,/R,

a

BUNAUBN

dv, (t)j

agl 1 f<fc a9asvinaudly Differentiator azlé v, (t) = —RfC( m

war £ fcawasvineudu inverting Ampazld A, =—-R, /R,

nacidtyounnudnunu Sine Wave
ann1789dtycynne Sine Wave azls v (t) =V, sin (a)t) ................................. (4)
e Vp =Peak Voltage

® =pAnuifadagu (radss) = 27tf

o AfAvi()
v, (t) = Rfc:(—dt j .......................... (5)

wnuAn (5) avlu (2) aziulddn V, v Aeuadllmn Vi,
vo(t)z—RfC%B/p sin (at)]
V, () = —@R,CV_ COS(t)...ooomrrrirnrns (5)

o

A =
UUAR ATH

=
RINANNTITN (2)

aziiulddnddaudyyinaduiu Sine Wave dryyrauaneanidi Function 289 Cos

NATBIUINAUAMAIATYTYIUINE 90 @9 uanIAagN 3-3

APYINAAINIIN RN NUNANeNReLIAYT



303303 Electrical Engineering Laboratory Il Lab 2

18

+V Vi
1

0 Tyt
v +wR;C
+V Vo

-wR{C t
0 1 21 >
-V

suUn 3-3 Wauiaudyanaadniueiaanaasieas Differentiator
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. . .
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) Input il Triangle, Output il Square
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1.

2
3
4.
5
6

-

ARNIAAT 1 Liseq
aaaTalaalail 1 Liseq
IC OP-AMP (a9 741

AL Tldauen 2.2k, 22k

A Fume e 0.0047 1F

AR RPRER 1 10

N1SNAABINAUN 3 Differentiator  Circuit

° & o
ANTANUILLLDIAL

3.1 fianvasanNgL 3-5 Aeeaadalaalaliiviugnswlfetnamnnzan wengdtynyin AC

4.2 audnyoyrndunmpgladu Triangle Wave Wldaa1am 400Hz 110a 1V 1 Oscilloscope da

dv, (t
1. Output Voltage: V, (t) =—-R;C 10
dt
1
2. Low Frequency Response: fC = —
27R,C
3. We f < f, 2asagyinewilu Ddifferentiator
. . o , - -R;
f>f, 29999eiuAeiU Inverting Amp tnedll A, = -

S

R 22kQ
NV

O +12V
Rs

Vi 2.2kQ 2
c e —
C 741 o—O

0.0047uF 3 Ve

O -12V

gﬂﬁ 3-5 Differentiator Circuit

g1l 3-1

Aryrynsdunpuaziesalsausuiu deanadtynns AC uda@augilrdauilaaslunisens
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V.CHT ... V/Div.
V,CH2 .......... V/Div.
Time Base.......... s/Div

A1919N9NGLN 3-1

33 dnAn v, I = V.,
. , 2V,
3.4 A1WIRLAN Output Voltage aN@NNN3 Vo(peak) =tR.C
tl
Vo(peak) T

3.5 WEenauAIA A AUANAIW A ANF WA

3.6 nanasudswsda 3.1 Deda 3.5 wlasuAuDBUNAlERAWINTD 1kHz AelidiugineWldatng

q

winnzan wengduanne AC uanilsugtlaaunlaadlunisanangln -2 uastiuinua
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V.CHT ... V/Div.
V,CH2 oo V/Div.
Time Base.......... s/Div
meens gl 3-2
arios 1 Vo = V.,
3.7 T NNAIIBIATYRNRINA  f = s MS AT L, =i ms
2V
3.8 ATWINMAT Output Voltage AN&xNs Vo(peak) ZinC " P
1

3.9 wWEenauAdalatuAIA I MILANAeTuatNgle

3.10 neaadlusisiausida 3.1 T 4o 3.5 Bnef wanuauDBuNA AWML 20 kHz A
aaadalaalalliidiugnsmfatnamunzan denadtyoyios AC uda@auglpauiliaslunia

naugL 3-3
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V.CHT ........... V/Div.
V,CH2 ... V/Div.
Time Base.......... s/Div
A1919N9NgLN 3-3
A I Vo= Vo,
3.11. dndaaiaavesdnyaynndansing b e, MS AT L, =i ms
L 2V,
3.12. ANWATUAN Output Voltage AMn@xn1g Vo(peak) =tR.C
tl
' Rf
3.13. #1A1 Voltage Gain AMN A, =- —— = ...
RS
v
WY A= == =
v;
= | Ao [ vO o 1_ o Rf ' | o 1
3.15 wWheumeuAndnla (A, = —) AuaiAu (A, = - R ) Jusnsinaiuetgls
v
S

ANDININENMTNARDY
1. aNwasglil 3-5 Avponud £, HAwils asuandsnisauen Tnaaviaen
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Y v

2. fhdesnmsulasuiilasAnanud f 98999a3azvinadngls asesunanwaidnla

3. amnmanasesuda 3.10 werzwelaidetlauusesiu v, il Triangle Wave aqlailausesiu v, ifly Square

Wave wiauiunimasesude 3.6 avlimpuaninanmos
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