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1 . A ty p i c a l h i gh ga i n I C d i ff e re nt i a l a m p l i fi e r H a s t h r e e d i ff e r e nti a l a m p l i fi e 

r s t a ge s w i t h an op e n l o op ga i n a r ou n d 2 0 , 00 

2 . D i ff e r e n c e m o d e g ai n A d o f a s y m m e t r i c a l e m i t t e r c o u p l e d i ff e r e nti a l a m p l i 

fi e r i s gi ve n by A d = 1 2 h f e R c R s + h i e 

3 . I n a d i ff e r e n c e am p l i fi e r , a l ar ge R e l e a d s t o i n c r e a s e i n C o m m on - m o d e g ai n 

4 . T h e e r r or vol t a ge o f a n i d e a l O p a m p i s 0 

5 . O n e o f t h e Op am p i s N o r to n o r c u r r e nt d i ff e r e n c i n g O p a m p L M 3 9 00 

6 . T h e ou t p u t r e s i s ta n c e of a 7 41 C Op am p i s a b o ut 7 5 Ω 

7 . O p e n l o o p b a n d w i d t h o f a n O p a m p i s 5 M H z 

8 . C u r r e nt c a n n ot fl ow t o g ro u n d t h r o u gh A v i r t u al gr o u n d 

9 . Ty p i c a l o ut p u t o ff s e t vo l t ag e a n d i n p u t off s e t c u r r e nt of a n O p am p ar e 1 m V , 1 0 

n A 

1 0. S l e w r at e o f an i d e al Op am p i s I n fi n i ty 

1 1. T h e c o m mo n m o d e i n p u t i s th e va l u e of th e two i n p u ts A ve r ag e 

1 2. I n Op am p c om p e n s at i o n t e ch n i q u e s ar e u s e d t o To ob t a i n w i d e r f re qu e nc y r 

an g e o f op e r a t I on an d avoi d i n s ta b i l i ty 

1 3. I nve r ti n g a m p l i fi e r i s al s o kn ow n a s Vo l t ag e s hu nt F B a m p l i fi e r 

1 4. Fo r a s q u a r e wave i n p u t, t h e o u tp u t of a d i ff e r e nt i at o r w i l l b e . Po s i t i ve & n e ga 

t i ve s p i ke s 

1 5. I n an a l og c om p u t at i o n we u s e I nt e g ra t or al o n e b u t n o d i ff e re nt i a t or s 

1 6. A s t a b l e mu l t i v i b ra t or h a s T wo q u as i s t a te 

1 7. T h e c u r r e nt f ol l owe r I t i s a n i d e a l a m m e t e r , R an g e i s l i m i t e d by t h e b i as c 

u r re nt an d ou t p u t c u r r e nt 

1 8. I n a M on o s t a b l e mu l t i vi b r a t or , i f V s a t > > V D a n d R 1 = R 2 c a l c u l at e t h e t i m e p 

e r i o d ( R=2 k & C = . 00 2 F ) 2 . 76 

1 9. S ch m i t t Tr i g ge r i s b a s i c a l l y A b i s ta b l e mu l t i v i b r at o r 

2 0. A p e ak d e t e c t or i s a n e l e c tr o n i c c i r c u i t 

I t t r a cks t h e i n p u t s i gn a l f a i t h f u l l y u nt i l i t d e t e c ts a p e a k a n d h o l d s u nt i l 

n e x t l a r ge r p e ak va l u e 

21 . T h e ga i n o f a d i ff e r e nti a l a m p l i fi e r g e n e r al l y f al l s a t t h e r at e of i nt e gr a l mu l t i 

p l e o f 6 d B p e r o c t ave 

22 . I n a d i ff e r e nt i al a m p l i fi e r , u s e o f a c o n s t ant c u r r e nt C E a m p l i fi e r s ta g e i n p l 

ac e o f e m i t t e r c i r c u i t re s i s t or R e c a u s e s C M R R To i n c re as e 

23 . W h i ch o f th e f o l l ow i n g s t a t e m e nts i s n ot f or a c as c ad e l e ve l s h i f t e r I t c an s t e p 

u p t h e i n p u t vol t ag e 

24 . A n O p e r a t i on a l a m p l i fi e r i s a H i g h g ai n d ir e c t c o u p l e d a m p l i fi e r 

25 . A ty p i c a l m e d i u m g a i n I C Op am p H a s o p e n l o o p g ai n of a b ou t 25 00 

26 . T h e ou t p u t s t a ge o f a n O p a m p c i r c u i t p r ov i d e s L ow ou t p u t i m p e d an c e 

27 . U n d e r i d e al c on d i t i o n s , f o r N o n i nve rt i n g a m p l i fi e r R 0 = 0 

2 8 . I n op e n l o op c on fi g u r at i o n , t h e o p - a m p wo r ks i n L i n e a r r e gi o n 

29 . T h e al g e b r ai c d i ff e r e n c e b e twe e n t h e c u r r e nt s i nt o t h e i nve rt i n g a n d n o n i nve 

rt i n g t e r m i n al s i s kn ow n a s I n p u t o ff s e t c u r re nt 

3 0. P S R R of a g o o d q u a l i ty Op am p i s o f t h e or d e r o f 1 00 d B 

3 1. 1 . A n O p a m p s l e w r at e l i m i t s i t s ou t p u t s w i n g a t h i g h f r e q u e n c y 2 . T h e b o d e 

p l o t f or s t an d a r d O p a m p s h ow s t h e g ai n d e c r e a s i n g a t 2 0d B p e r d e c ad e b e yo n d t 

h e b r e ak f r e q u e n c y 1 Tru e , 2 Tr u e 

3 2. A n e xa m p l e of i nt e r n a l l y c o m p e n s a t e d O p a m p i s 7 41 

3 3. I n a n O p a m p i nve r t i n g am p l i fi e r c on fi g u r at i o n w i t h a n i n p u t r e s i s t a n c e ( R 1 

) a n d a f e e d b 

a ck r e s i s t a n c e ( R 2 ) , i t i s n o rm a l p r a c t i c e t o c o n n e c t a re s i s t an c e ( R) e q u a l t o p 

a ra l l e l c omb i 

n a ti o n o f (R 1 ) & ( R 2 ) f r o m t h e no i nve r t i n g i n p u t t o gr o u n d . T h i s i s d o n e t o 

C o m p e n s a t e f o r t h e e ff e c t s of i n p u t b i a s c u r r e nt s 

3 4. T h e i n p u t t o an ac t i ve i nt e g ra t or i s 0 V . D u e to t h e off s e t vol t a ge , t he o u tp u t of t h 

e i nt e gr a t or w i l l b e R am p vo l t ag e 

35. I n a l l p r a c t i c a l O p am p i nt e gr a t or s , i t i s p r e f e r a b l e to u s e t h e c on fi g u r at i o n 

as s h ow n i n th e F i g u r e 1 5. I n w h a t way d o e s th e a d d it i o n al r e s i s t a n c e R 1 h e l p F i g 

u re 15 R 1 > > R 

3 6. T h e w i d t h o f t h e ou t p u t p u l s e of a m o n os t a b l e mu l t i v i b ra t or is g i ve n by 0 . 69 

RC 

3 7. O n e o f t h e f ol l ow i n g s t a te m e nt s i n r e f e re n c e t o vol t a ge f o l l owe r c o n fi g u ra t i 

on u s i n g Op am p i s i n c or r e c t I t s i n p u t i m p e d a n c e i s ve r y h i gh al m o s t a p p r oa 

ch i n g i ts o p e n l o o p i n p u t i m p e d an 

c e m ag n i t u d e 

3 8. I n a A s t ab l e M u l t i v i b ra t or i f R 1 = R 2 t h e n t h e to t al t i m e p e ri o d T = 2 RC 
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3 9. C a l c u l a te t h e H y s t e r i s i s vo l t ag e f or a Sch m i t t Tr i gg e r . R 1 = 2 k, R 2 = 1 k an d V s 

a t = 15 v 1 0 

4 0. I n an ac t i ve p e ak d e te c t or , t h e d i s ch ar g i n g t i m e c o n s t ant i s > > t i m e p e ri o d of 

t h e i n p u t 

41 . A ty p i c a l h i gh ga i n I C d i ff e re nt i a l a m p l i fi e r H a s p owe r d i s s i p at i on of a b ou t 

10 0 m i c r o wat t s 

42 . D i ff e r e nt i al t r an s c on d u c t a n c e g m d o f d i ff e r e nti a l a mp l i fi e r e q u a l s ( W h e r e 

I o i s t h e c c o l l e c t or c u r r e nt o f t h e C E s t a ge i n t h e e m i t te r c i r c u i t o f t h e d i ff e r e nt 

i al a m p l i fi e r ) I 0 2 V T 

43 . A c as c ad e am p l i fi e r u s e s T wo s t a ge s o f C E a m p l i fi e r 

44 . I n d i c a t e t h e f al s e s t a t e m e nt w i t h r e f e re n c e t o O p a m p Th e d i ff e r e nt i al ga i 

n i s 0 d B a t u n i ty g ai n c ro s s ove r f r e q u e n c 

45 . O p a m p i s al s o k n ow n a s c u r r e nt d i ff e r e n c i n g Op a m p I s o l a ti o n O p a m p 

46 . T h e ou t p u t r e s i s ta n c e of a 7 41 C Op am p i s a b ou t 2 00 Ω 

47 . O p e n l o o p b a n d w i d t h o f a n O p a m p i s 5 G H z 

48 . T h e l o op g a i n β A M ay n ot e q ua l t o 1 

49 . T h e i n p u t b i as c u r r e nt o f 7 41 C Op am p i s a b o u t 5 00 n A 

50. T h e s l e w r at e o f an Op am p i s g i ve n by _ ∆ T ∆ V 0 _ M A X 

5 1. T h e C M R R i s a p r o b l e m f o r B o t h i nve r ti n g & n o n i nve rt i n g c o n fi g u ra t i on 

52. Fo r a n i d e a l o p - a m p t h e b an d w i d th i s Z e ro 

53. I n an i nve r t i n g am p l i fi e r , R 1 = 5 K ; R f = 5 0K & V i = 2 V , c al c u l a t e t h e V 0 . - 15 V 

5 4. W h a t w i l l b e t h e o u t p u t i n c as e of i nt e gr a t or -t _ 0 v i d t 

55. T h e nu mb e r of o p - a m p s r e q u i r e d t o p e r f o r m a d d i ti o n & s u b tr a c t i on s i mu l ta n 

e o u s l y 1 

5 6. W h a t i s t h e b as i c e l e m e nt i n i n s t r u m e nta t i on am p l i fi e r ? Tra n s i s t o r 

57. T h e Op am p c i r c u i t s h ow n b e l ow i n F i gu r e 1 7 i s a F i g u re 17 Vo l t ag e f ol l owe r 

5 8. I n c as e o f a s t a b l e c i r c u i t , i f R 1 = 1 . 16 R 2 t h e e xp r e s s i on f or ti m e p e r i o d w i l l b 

e T = 3RC 

5 9. C a l c u l a te t h e H y s t e r i s i s vo l t ag e f or a Sch m i t t Tr i gg e r . R 1 = 2 k, R 2 = 1 k an d V s 

a t = 15 v 1 4 

6 0. I n c as e o f l o g a mp l i fi e r c i r c u i t t h e t e m p e r at u r e c o m p e n s at i o n i s p rov id e d by 

u s i n g e l e m e 

nt . Tra n s i s t o r 

61 . M o s t o f t h e l i n e ar I C s ar e b as e d o n t h e two t ra n s i s t o r d i ff e r e nt i al am p l i fi e r b e 

c a u s e of i t s 

H i g h C M R R 

62 . T h e d i ff e r e nt i al ga i n o f t h e an Op am p s h ou l d b e Ve ry l ar g e 

63 . W h i ch o f th e f o l l ow i n g s p e c i fi c a ti o n s i s n o t s p e c i fi e d f or a d i ff e re n c e a m p l i fi 

e r ? C o m m on - m o d e c u r r e nt r an g e 

64 . I n b as i c c o m p ar a to r c o n s i s t s of O p a m p u s e d i n o p e n l o o p 

65 . i s t h e i m p o r ta nt p a r am e te r o f t h e Op a m p , w h e n u s e d i n s a m p l e an d h o l d c i r c 

u i t a n d d i g i ta l t o a n al o gu e c o nve r t e r S e t t l i n g ti m e 

66 . T h e f o l l ow i n g p r op e r ty o f O p a m p p e r mi t s vo l t ag e ga i n d ow n t o z e r o f r e q u e n c 

y H i g h o p e n l o o p g ai n 

67 . I n t h e i de al t ra n s f e r c u r ve o f Op a m p t h e o u tp u t vo l t ag e i s p r op or t i on a l to th e d i 

ff e r e n c e o f t 

h e i np u t vo l t ag e s u nt i l i t r e a ch e s s at u r at i o n a n d t h e r e a f t e r t h e ou t p u t D i r e c t l 

y, r e m a i n s c on s t a nt 

68 . T h e v i rt u a l g ro u n d A c t s l i ke s h o rt f or vo l ta g e a n d d o e s n ot d r i ve a ny c u r r e 

nt t o th e g ro u n d 

6 9 . T h e i n p u t b i as c u r r e nt o f 7 41 C Op am p i s a b o u t 5 00 n A 

7 0. T h e s l e w r at e o f an Op am p i s g i ve n by _ ∆ V O ∆ T _ M A X 

7 1. A n O p a m p h a s g a i n o f 5 0 an d b an d w i d t h of 10 0 K H z . I t s u n i ty ga i n f re qu e nc y i s 

5 M H z 

7 2. Fo r a n i d e a l o p - a m p t h e b an d w i d th i s I n fi n i ty 

7 3. I n a n i nve rt i n g O p am p Z i = 22 K Ω , Z f = 68 K Ω an d V i = +0 . 5V P - P. T h e ou t p u t vo l t 

ag e w i l l b e a 

p p rox i m at e l y - 1 . 5 V P - P 

74. T h e Op am p d i ff e r e nt i at or I s i n h e r e nt l y u n s t ab l e an d c a n b e s t ab i l i z e d by c 

o n n e c t i n g a r e s i s 

t o r i n s e ri e s w i t h t h e c a p ac i t o r 

7 5. W h a t i s t h e vo l t ag e g a i n o f c i r c u i t s h ow n i n F i g u re 15 F i g u re 15 V b -V a 

7 6. I n a mu l t i v i b r at o r, W h e n on e t ra n s i s t o r i s o n , t h e ot h e r i s o ff 

7 7. O n e o f t h e f ol l ow i n g s t a te m e nt s i n r e f e re n c e t o vol t a ge f o l l owe r c o n fi g u ra t i 

on u s i n g Op am 
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p i s i n c or r e c t I t s i n p u t i m p e d a n c e i s ve r y h i gh al m o s t a p p r oa ch i n g i ts o p e n 

l o o p i n p u t i m p e d an 

c e m ag n i t u d e 

7 8. C i r c u i t u s e d f o r p r o d u c t i on o f d e l ay i s A m o n o s t ab l e mu l t i v i b r at o r 

7 9. S ch m i t t t ri g g e r c i r c u i t e mp l oye e s f e e d b ack m e t h o d . Po s i t i ve 

80. T h e Pe a k D e te c t or c i rc u i t s t or e s t h e f o l l ow i n g va l ue s h i g h e r n e w va l u e 

81 . M o s t o f t h e l i n e ar I C s ar e b as e d o n t h e two t ra n s i s t o r d i ff e r e nt i al am p l i fi e r b e 

c a u s e of i t s 

H i g h C M R R 

82 . T h e d i ff e r e nt i al ga i n o f t h e an Op am p s h ou l d b e Ve ry l ar g e 

83 . T h e l e ve l t r an s l a t or s t ag e i s u s e d f o r To s h i f t t h e o u t p u t d c l e ve l d ow n t o z 

e r o 

84 . I n b as i c c o m p ar a to r c o n s i s t s of O p a m p u s e d i n o p e n l o o p 

85 . A ty p i c a l m e d i u m g a i n I C Op am p H a s o p e n l o o p g ai n of a b ou t 25 00 

86 . T h e ou t p u t s t a ge o f a n O p a m p c i r c u i t p r ov i d e s L ow ou t p u t i m p e d an c e 

87 . A n i d e a l O p a m p i s u s e d t o m a ke a n i nve r t i n g am p l i fi e r . T h e two i n p u t te rm i n a l 

s o f t h e Op a 

m p a re at t h e s am e p o t e nti a l b e c au s e C M R R i s i n fi n i ty, op e n l o op ga i n o f t h e op - 

am p i s i n fi n i ty ( 

8 8 . O n e o f t h e i n p u ts o f a n O p a m p i s op e n . T h e o u t p u t vol t a ge w i l l b e 0 

89 . T h e i n p u t off s e t c u r r e nt o f 7 41 C O p a m p h as m a xi mu m va l u e o f a b o u t 2 00 n A 

9 0. P S R R i s e xp r e s s e d a s µ V / V 

9 1. X i s t h e ga i n b a n d w i d t h p ro d u c t o f t h e i nve r ti n g am p l i fi e r a n d z i s t h e g ai n b an 

d w i d th p r o d 

u c t o f t h e n on i nve rt i n g a m p l i fi e r . T h e n X = Z R 2 R 1 + R 2 

9 2. T h e d r i f t i s mi n i m i z e d by O ff s e t t r i m m i n g 

9 3. A n o n i nve rt i n g Op am p h a s Z i = 10 K Ω , f e e d b ack r e s i s to r R f = 12 0 K Ω a n d V i = +0 . 

6V P - P. T h e 

ou t p u t vol t ag e + 7. 8 V P - P 

9 4. T h e i nte gr at o r w i l l h ave a D C g a i n E q u a l t o op e n l o op ga i n 

9 5. I n c as e o f n o n i nve r ti n g s u m m i n g am p l i fi e r t o g e t V 0 = V 1 + V 2 + V 3 t h e c on d i t i 

on i s A l l r e 

s i s t an c e s mu s t b e h a l f t h e R f 

9 6. T h e Op am p b e l ow h as A v = 2 0, 0 00 a n d Z 0 = 2 0Ω . T h e a p p r ox i m at e ou t p u t vol t a 

ge V 0 i s gi ve n 

by F i g u r e 16 F i g u re 16 2 V 

9 7. W i l l i t b e t r u e to s ay t h at th e i n p u t i m p e d a n c e of a n Op am p vol t a ge f o l l owe r wou l 

d a l way s d e c r 

e a s e w i t h i n c re as e i n f re q u e n c y Ye s , i t i s t r u d e p e n de nt on c u r re nt 

98. I n a A s t ab l e M u l t i v ib r a t or i f R 1 = R 2 t h e n t h e to t al t i m e p e ri o d T = 2 RC 

9 9. C a l c u l at e t h e H y s t e r i s i s vo l t ag e f or a S ch m i t t Tr i gg e r . R 1 = 2 k, R 2 = 1 k an d V s 

a t = 15 v 1 0 

10 0. T h e Op am p i n a n ac ti ve h al f wave r e c t i fi e r h as a ga i n o f 2 0 0, 0 00 . T h e c l o s e d l o o 

p s i n c e vol t a 

ge i s 3 . 5 µ V 

101 . M o s t o f t h e l i n e ar I C s ar e b as e d o n t h e two t ra n s i s t o r d i ff e r e nt i al am p l i fi e r b 

e c a u s e of i t s 

H i g h C M R R 

102 . I n a d i ff e r e nt i al a m p l i fi e r , u s e o f a c o n s t ant c u r r e nt C E a m p l i fi e r s ta g e i n p l 

ac e o f e m i t t e 

r c i r c u i t re s i s t or R e c a u s e s C M R R To i n c re as e 

103 . T h e l e ve l t r an s l a t or s t ag e i s u s e d f o r To s h i f t t h e o u t p u t d c l e ve l d ow n t o z 

e r o 

104 . T h e e r r or vol t a ge o f a n i d e a l O p a m p i s 0 

105 . A n i s an O p a m p w i t h a ve r y h i g h i n p u t i m p e d a n c e , ve r y l ar g e C M RR a n d e x t r 

e m e l y l ow va 

l u e s of o ff s e t a n d o ff s e t d r i f t s N o rt o n O p a m p 

106 . A n g o o d q u al i ty O p a m p h a s h i g h s e l e c t iv i ty 

107 . A n i d e a l O p a m p i s u s e d t o m a ke a n i nve r t i n g am p l i fi e r . T h e two i n p u t te rm i n a 

l s o f t h e Op a 

m p a re at t h e s am e p o t e nti a l b e c au s e T h e op e n l o op ga i n o f th e op - am p i s i n fi n i 

ty 

108 . A p r a c t i c a l Op am p h as F i n i t e g a i n an d i n fi n i t e i n p u t r e s i s ta n c e 

109 . W h i l e m a k in g m e a s u r e m e nt w i t h an O p am p , i t wa s o b s e r ve d t h a t th e c u rr e nt 

s fl ow i n g t owa 
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r d s i nve r t i n g an d n o n i nve rt i n g i n p u t s we re 4 µ A a n d 2 µ A r e s p e c t i ve l y. T h e i n p u t 

o ff s e t c u rr e nt 

i n th e c a s e wou l d b e 4 µ A 

11 0. T h e S l e w r a t e c a l c u l a t i on d e p e n d s on o n l y. I n p u t 

11 1. A n O p a m p h a s g a i n o f 5 0 an d b an d w i d t h of 10 0 K H z . I t s u n i ty ga i n f re qu e n c y i 

s 5 M H z 

11 2. T h e d r i f t i s mi n i m i z e d by O ff s e t l e ve l i n g 

11 3. A n o n i nve rt i n g Op am p h a s Z i = 10 K Ω , f e e d b ack r e s i s to r R f = 12 0 K Ω a n d V i = +0 

. 6 V P - P. T 

h e ou t p u t vol t a ge - 7 . 8 V P - P 

11 4. T h e i n p u t s i g n al w i l l b e d i ff e r e nt i at e d p r op e r l y i f t h e t i m e p e r i o d T of t h e i n 

p u t s i g n a l i 

s T ≤ R F C 1 

11 5. I n c as e o f n o n i nve r ti n g s u m m i n g am p l i fi e r t o g e t V 0 = V 1 + V 2 + V 3 t h e c on d i t 

i on i s A l l r 

e s i s t an c e s a r e s a m e 

11 6. T h e Op am p c i r c u i t g i ve n b e l ow F i g u re 16 b e h ave s a s F i g u re 16 S c a l e ch a n ge r 

1 1 7. W i l l i t b e t r u e t o s ay t h at t h e i n p u t i m p e d a n c e of a n Op am p vol t a ge f o l l owe r 

wou l d a l way s d e 

c r e a s e w i t h i n c re as e i n f re qu e nc y I n p u t i m p e d an c e o f a vol t a ge f o l l owe r i s d e 

p e nd e nt on c u r re nt 

1 1 8. I n a A s t ab l e M u l t i v i b ra t or i f R 1 = R 2 t h e n t h e to t al t i m e p e ri o d T = 3 C 

11 9. C a l c u l a te t h e H y s t e r i s i s vo l t ag e f or a Sch m i t t Tr i gg e r . R 1 = 2 k, R 2 = 1 k an d V s 

a t = 15 v 1 2 

12 0. T h e Op am p i n a n a c t i ve h al f wave r e c ti fi e r h as a ga i n o f 20 0, 0 00 . T h e c l o s e d l o o 

p s i n c e vol t a 

ge i s 3 . 5 µ V 

121 . A ty p i c a l h i gh ga i n I C d i ff e re nt i a l a m p l i fi e r 

H a s t h r e e d i ff e r e nti a l a m p l i fi e r s t a ge s w i t h an op e n l o op ga i n a r ou n d 2 0 , 00 

0 

122 . I n a d i ff e r e nti a l a m p l i fi e r t h e d i ff e r e nt i al i np u t re s i s t an c e R i d e q u a l s 2 h i e 

123 . A d i ff e r e nti a l a m p l i fi e r c o n s i s t s of T wo i n p u t t e r m i n a l s a n d two ou t p u t t e 

r m i n al s 

124 . A d i ff e r e nti a l a m p l i fi e r h avi n g a n op e n l o op ga i n o f 80 d B wa s f e d w i t h 2 m V D C 

a t n o n i nve rt 

i n g i n p u t a n d 1 . 9 m V D C at i nve r t i n g i n p u t. T h e o u t p u t w i l l b e 1 V D C 

125 . i s t h e i m p o r ta nt p a r am e te r o f t h e Op a m p , w h e n u s e d i n s a m p l e an d h o l d c i r c 

u i t a n d d i g i 

ta l t o a n al o gu e c o nve r t e r S e t t l i n g ti m e 

12 6 . A n Op a m p h av i n g a n o p e n l o o p d i ff e re nt i a l ga i n of 1 10 d B a n d a C M R R r a ti n g of 

1 0 0d B w i l l 

h ave a n op e n l o o p c o m m on m o d e g ai n of 1 0 d B 

127 . T h e C M M R o f a go o d q u al i ty O p a m p o f t h e or d e r o f 1 20 d B 

128 . T h e l o op g a i n β A M ay n ot e q ua l t o 1 

12 9 . T h e i n p u t off s e t c u r r e nt o f 7 41 C O p a m p h as m a xi mu m va l u e o f a b o u t 2 00 n A 

130. S l e w r at e o f ty p i c a l O p a m p i s of t h e o r d e r of 2 0V / µ s 

13 1. Fu l l p owe r b an d w i d t h of an Op am p I s t h e m a x i mu m f r e q u e n c y u p to w h i ch f u 

l l o u t p u t vo l t ag 

e s w i n g c a n b e ob t a i n e d 

13 2. Fo r a n i d e a l o p - a m p t h e b an d w i d th i s I n fi n i ty 

13 3. I nve r ti n g a m p l i fi e r i s al s o kn ow n a s Vo l t ag e s hu nt F B a m p l i fi e r 

13 4. T h e va r i at i on of t h e o u t p u t of a n O p a mp i nte gr a to r w i t h t i m e d u e t o o ff s e t s i s 

g i ve n by d v 0 d 

t = d v i o R C + d I b C 

13 5. I n c as e o f i nve r t i ng s u m m i n g am p l i fi e r i f R 1 = R 2 = R 3 = 3 R f t h e n V 0 i s V 0 = -[ 

V 1 + V 2 + 

V 3 ] / 3 

136. T h e f r e q u e n c y o f o s c i l l a t i on i n c a s e of an as ta b l e mu l t i v i b r at o r d e p e n d s m 

ai n l y on 

( a) R C va l u e s o f t h e c i r c u i t 

13 7. T h e Op am p c i r c u i t s h ow n b e l ow i n F i gu r e 1 7 i s a F i g u re 17 Vo l t ag e f ol l owe r 

13 8. A c om p a r at o r C o m p ar e s t h e vol t a ge l e ve l s of two s i g n a l s 

13 9. C a l c u l a te t h e H y s t e r i s i s vo l t ag e f or a S ch m i t t Tr i gg e r . R 1 = 2 k, R 2 = 1 k an d V 

s a t = 15 v 1 0 
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140. L og a m p l i fi e r s a r e u s e d i n A n a l og u e d a t a c om p r e s s i on , c o m p ut a t i on an d 

tr a n s d u c e r l i n e ar 

i z a t i on 

141 . T h e d i ff e r e nt i al am p l i fi e r g a i n a n d t h e i n p u t r e s i s t an c e o f a d u a l i n p u t b a l 

an c e d o u tp u t 

d i ff e r e nti a l i s g i ve n by R c / r e , 2 β a c r e 

142 . T h e d i ff e r e nt i al ga i n o f t h e an Op am p s h ou l d b e Ve ry l ar g e 

143 . Top o l o gi c a l l y, a d i ff e r e n c e s am p l i fi e r c or r e s p on d s to a T T L O R ga t e 

144 . I n b as i c c o m p ar a to r c o n s i s t s of O p a m p u s e d i n o p e n l o o p 

145 . O p a m p i s al s o k n ow n a s c u r r e nt d i ff e r e n c i n g Op am p N o rt o n O p a m p 

146 . A n o p - a m p i s VC V S 

147 . T h e i d e a l va l u e o f C M R R ∞ 

148 . C u r r e nt c a n n ot fl ow t o g ro u n d t h r o u gh A v i r t u al gr o u n d 

149 . W h i ch ch a r ac t e r i s t i c i s n o t b e l on g i n g to D . C ch ar a c t e r i s t i c s ? S l e w r at e 

1 50. P S R R of a g o o d q u a l i ty Op am p i s o f t h e or d e r o f 1 00 d B 

1 51. X i s t h e ga i n b a n d w i d t h p ro d u c t o f t h e i nve r ti n g am p l i fi e r a nd z i s t h e g ai n b an 

d w i d th p r o d 

u c t o f t h e n on i nve rt i n g a m p l i fi e r . T h e n X = Z R 2 R 1 + R 2 

15 2. At t h e c ro s s i n g f re qu e n c y or f u n i ty , t h e vo l t ag e g a i n i s R C r e 

1 53. I n an O p a m p i nve r t i n g am p l i fi e r c on fi g u r at i o n w i t h a n i n p u t r e s i s t a n c e ( R 1 

) a n d a f e e d 

b a ck r e s i s t a n c e ( R 2 ) , i t i s n o rm a l p r a c t i c e t o c o n n e c t a re s i s t an c e ( R) e q u a l t o 

p a ra l l e l c omb 

i n a ti o n o f (R 1 ) & ( R 2 ) f r o m t h e no i nve r t i n g i n p u t t o gr o u n d . T h i s i s d o n e t o 

C o m p e n s a t e f o r t h e e ff e c t s of i n p u t b i a s c u r r e nt s 

1 54. T h e va r i at i on of t h e o u t p u t of a n O p a m p i nte gr a to r w i t h t i m e d u e t o o ff s e t s i s 

g i ve n by d v 0 

d t = d v i o R C + d I b C 

1 55. I n th e c i r c u i t s h ow n i n t h e F i g u re 15 e x p r e s s i on f or I 0 / I i = F i g u re 15 1 + ( R f / 

R ) 

15 6. T h e Op am p s h ow n i n F i g u re 16 h a s Z i = 1 0 M Ω , Z 0 = 2 0Ω , A v = 20 , 00 0 o ut p u t vo l 

ta g e i s gi ve 

n by F i g u re 16 2 0V 

15 7. W i l l i t b e t r u e to s ay t h at th e i n p u t i m p e d a n c e of a n Op am p vol t a ge f o l l owe r wou 

l d a l way s d e c 

r e a s e w i t h i n c re as e i n f re q u e n c y Ye s , i t i s t r u e 

1 58. I n a M on o s t a b l e mu l t i vi b r a t or , i f V s a t > > V D a n d R 1 = R 2 c a l c u l at e t h e t i m e 

p e r i o d ( 

R= 2 k & C = . 00 2 F ) 2 . 76 

15 9. C a l c u l at e t h e H y s t e r i s i s vo l t ag e f or a S ch m i t t Tr i gg e r . R 1 = 2 k, R 2 = 1 k an d V 

s a t = 15 v 1 0 

16 0. T h e c i r c u i t s h ow n b e l ow i n F i gu r e 2 0 c a n b e u s e d as a F i g u re 2 0 L og a ri t h m i c 

am p l i fi e r 

161 . M o s t o f t h e l i n e ar I C s ar e b as e d o n t h e two t ra n s i s t o r d i ff e r e nt i al am p l i fi e r b 

e c a u s e of i t s 

I n p u t vo l ta ge d e p e n d e nt l i n e ar tr a n s f e r ch ar ac te ri s ti c s 

162 . T h e ab i l i ty o f d i ff e re nt i a l a m p l i fi e r t o re j e c t a c om m o n m o d e s i gn a l i s c a l l e 

d 

C o m m on m o d e r e j e c ti o n r a ti o 

163 . I n a d i ff e r e nti a l am p l i fi e r , u s e o f a c on s t a nt c u r r e nt C E am p l i fi e r s t ag e i n p l 

ac e of e m i t t e r c 

i r c u i t r e s i s t or R e r e s u l t s i n ve r y h i g h va l u e of C M R R 

164 . A n O p e r a t i on a l a m p l i fi e r i s a H i g h g ai n C E a m p l i fi e r 

165 . W h i ch o u t o f t h e f ol l ow i n g I C Op am p s h as t h e b e s t t o l e ra n c e an d m i n i mu m c o 

s t 7 09 C 

166 . W i t h r e f e re n c e t o t h e p owe r s u pp l y of an Op am p 

C u r r e nt al way s fl ow s i nt o t h e V + t e r m i n al an d fl ow s ou t of th e V -t e r m i n al u s e s 

d u al p owe r s u p p l y 

167 . O p e n l o o p b a n d w i d t h o f a n O p a m p i s 5 K H z 

168 . C u r r e nt c a n n ot fl ow t o g ro u n d t h r o u gh A m e ch an i c a l g r ou n d 

169 . C u r r e nt s t h a t fl ow i n t h e i n p u t l e ad s of a n O p - am p 

A r e r e q u i r e d t o s u p p or t t h e c ol l e c to r c u r r e nt a n d a re k n ow n as b i as c u r r e 

nt s 

1 70. A ge n e r al p u r p os e Op a m p h a s a P S RR ra t i n g o f 10 0d B . T h i s i m p l i e s t h at a 1 V ch 

an g e i n th e p 
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owe r s u p p l y w i l l p r o d u c e a n i n p u t o ff s e t vo l t ag e ch a n g e o f 1 0 µ V 

1 71. L e t t h e m ag n i tu d e o f t h e ga i n i n t h e i nve r t i n g Op am p c i r c u i t s h ow n i n th e F i g 

u re 11 b e X w i t 

h s w i t ch S 1 o p e n w h e n S 1 i s c l os e d t h e m a g n i tu d e o f g ai n b e c o m e s F i g u re 11 - X 

17 2. At t h e c ro s s i n g f re qu e n c y or f u n i ty , t h e vo l t ag e g a i n i s 0 

1 73. I n an O p a m p i nve r t i n g am p l i fi e r c on fi g u r at i o n w i t h a n i n p u t r e s i s t a n c e ( R 1 

) a n d a f e e d 

b a ck r e s i s t a n c e ( R 2 ) , i t i s n o rm a l p r a c t i c e t o c o n n e c t a re s i s t an c e ( R) e q u a l t o 

p a ra l l e l c omb 

i n a ti o n o f (R 1 ) & ( R 2 ) f r o m t h e no i nve r t i n g i n p u t t o gr o u n d . T h i s i s d o n e t o 

C o m p e n s a t e f o r t h e e ff e c t s of i n p u t o ff s e t vo l ta g e 

1 74. T h e Op am p d i ff e r e nt i at o r I s i n h e r e nt l y u n s t ab l e 

1 75. I n c as e o f i nve r ti n g s u m m i n g am p l i fi e r i f R 1 = R 2 = R 3 = R f t h e n V 0 i s V 0 = - [ V 

1 + V 2 + 

V 3 ] 

1 76. T h e w i d t h o f t h e ou t p u t p u l s e of a m on o s t a b l e mu l t i v i b ra t or i s g i ve n by 0 . 69 

RC 

1 77. T h e c u r re nt f ol l owe r R an g e i s l i m i t e d by t h e ou t p u t c u r r e nt c a p ab i l i ty a t 

h i gh e n d 

1 78. A c om p a ra t or C o m p ar e s t h e vol t a ge l e ve l s of two s i g n a l s 

1 79. S ch m i t t Tr i g ge r i s b a s i c a l l y A n a s t a b l e mu l t i vi b r a t or 

18 0. T h e c i r c u i t s h ow n b e l ow i n F i gu r e 2 0 c a n b e u s e d as a F i g u re 2 0 L og a ri t h m i c 

am p l i fi e r 

1 81. T h e f r e q u e n c y i n w h i ch d i ff e r e nt i a l g ai n i n Op am p i s z e ro d B i s k n ow n as U n i 

ty ga i n c r o s s 

ove r f r e q u e n c y 

182 . T h e t ai l o f a d i ff e r e nt i al a m p l i fi e r a c t s l i ke a B a t t e r y 

183 . W h i ch o f th e f o l l ow i n g s p e c i fi c a ti o n s i s n o t s p e c i fi e d f or a d i ff e re n c e a m p l i 

fi e r ? 

C o m m on - m o d e c u r r e nt r an g e 

184 . A d i ff e r e nti a l a m p l i fi e r h avi n g a n op e n l o op ga i n o f 80 d B wa s f e d w i t h 2 m V D C 

a t n o n i nve rt i 

n g i n p u t a n d 1 . 9 m V D C at i nve r t i n g i n p u t. T h e o u t p u t w i l l b e 1 V D C 

185 . O p a m p i s al s o k n ow n a s c u r r e nt d i ff e r e n c i n g Op am p N o rt o n O p a m p 

186 . W i t h r e f e re n c e t o t h e p owe r s u pp l y of an Op am p 

C u r r e nt al way s fl ow s i nt o t h e V + t e r m i n al an d fl ow s ou t of th e V -t e r m i n al u s e s 

d u al p owe r s u p p l y 

187 . T h e ga i n o f a n O p a m p i s n e a rl y 1 0 5 

188 . T h e l o op g a i n β A M ay n ot e q ua l t o 1 

18 9 . T h e i n p u t off s e t c u r r e nt o f 7 41 C O p a m p h as m a xi mu m va l u e o f a b o u t 2 00 n A 

1 90. Fo r d e fi n i n g t h e s l e w ra t e typ e o f i n p u t s i gn a l i s u s e d . S q u ar e wave 

1 91. T h e ga i n - b a n d w i d t h p r o d u c t o f 7 41 O p a m p i s ab ou t 1 M H z 

1 92. I n d om i n a nt p ol e c o m p e n s a t i on , th e m o d i fi e d l o o p g ai n d ro p s to 0 d B 

W i t h a s l o p e of - 2 0 d B / d e c a d e a t t h e fi r s t b re ak f re q u e n c y of t h e u n c o m p e 

n s at e d am p l i fi e r 

1 93. A n o n i nve rt i n g Op am p h a s Z i = 10 K Ω , f e e d b ack r e s i s to r R f = 12 0 K Ω a n d V i = +0 

. 6 V P - P. T h 

e ou t p u t vol t a ge + 7. 8 V P - P 

19 4. T h e i n p u t s i g n al w i l l b e d i ff e r e nt i at e d p r op e r l y i f t h e t i m e p e r i o d T of t h e i n 

p u t s i g n a l i 

s T ≥ R F C 1 

195. T h e gi ve n F i g u r e 1 5 Op am p h a s vo l t ag e g a i n of 2 00 , 00 0 . T h e i n p u t M i l l e r C a p 

a c i ta n c e i s F 

i g u re 15 1 +( R f / R) 

19 6.The f u n c t i on a l i ty of R e s i s t i ve Tr an s d u c e r u s e d i n c a s e of I n s t r u m e nta t i on am 

p l i fi e r i s t h e 

re s i s t an c e ch a n ge s w i t h Te m p e r at u r e 

1 97. T h e i n p u t i m p e d a n c e of a c u r re nt f ol l owe r i s I d e a l l y z e ro 

1 98. I n c as e o f a C om p a ra t or , th e o p - am p ou t p u t w il l b e o p e r at e d i n r e g i on . S a tu r 

a t i on 

19 9. I n a S ch m i tt Tr i gg e r t h e U p p e r T h r e s h ol d Vo l ta g e i s gi ve n by [ R 1 / ( R 1 + R 2 ) ] 

( + V s a t ) 

200. L og a m p l i fi e r s ar e u s e d i n A n a l og u e d a t a c om p r e s s i on , c o m pu t a t i on an d 

tr a n s d u c e r l i n e ari z a t i on 

 


