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Constant-gain
Multiplier




Constant-gain Multiplier

EXAMPLE 11.1 Determine the output voltage for the circuit of Fig. 11.2 with a sinusoidal
input of 2.5 mV.
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Multiple-Stage
Gains



Multiple-Stage Gains

EXAMPLE 11.3 Calculate the output voltage using the circuit of Fig. 11.5 for resistor
components of value Ry = 470k}, R| = 4.3k, R, = 33k{), and R3 = 33 k() for an JZ) - A ]
input of 80 wV. — 7
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Multiple-Stage Gains







Voltage Subtraction

EXAMPLE 11.8 Determine the output voltage for the circuit of Fig. 11.12.

108 kQ2

100 kQ
/U 5V v, -
@i

741 . AANY

20 kQ
2 0/ Joaby%» \ = A%
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Vo - ' | 1804
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Low-pass Filter




Low-pass Filter

EXAMPLE 11.12 Calculate the cutoff frequency of a first-order low-pass filter for
Ry = 1.2kQ and C; = 0.02 uF. bg

@
= V4 :(

B Toy’ 27 ¢,

Op-amp Output (V) \

[ 7 Jpp—
v, i\, , v oH
!

‘2ﬁ/<3’2x/~43) (@,0/ X/D—Zy
= é/@;l é/‘)g

7
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Low-pass Filter
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High-pass Filter




High-pass Filter

11.33b for Ry jF Ry = 2.1kQ[ C\= C; = 0.05 uF, and Rg = 10k, Rr = S0KQ.

EXAMPLE 11.13  Calculate tl’@ff frequency of a second-order high-pass filter as in Fig.

g AR 4. :
ﬂ./‘ 1+ z— ?‘ [ 27/ / @
G
cR . ijM - /67 _ B /

- I +' 1 |
Fou% (?;1*)_0>)’W . . I@L o ., 2.

= 15 1C @ )
- - This is an incorrect statement. If there is a second-order filter,
( _l 5 in this case the formula is calculated twice separately and
DL " ) q_ (b) the largest value is taken for the high-pass filter

~/ for
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Bandpass Filter




Bandpass Filter

EXAMPLE 11.14 Calculate the cutoff frequencies of the bandpass filter circuit of Fig.
11.34 with Ry = R, = 10k, C; = 0.1 uF, and C, = 0.002 uF.

{@W( 19,) s 8 i

[ " Ly |
7 bt '

Op-amp —V,

R,
AMN——— +
J
o T 4
:_I: 27(f0></j1)-(0,f>/0_é

High-pass section Low-pass section - 1 gﬂ/ l g L H Z‘

7[ . J
”[/J[/)r: ?'Qé/z(%: Ol -

~l(/vx10/\>~ (0,007 1579
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Advices

Buffer amplifier Summing Amplifier R10 R11
L hAA' ' NN
/ R7 R9 -
L ¢ R4 R6 AAA— AN L
- R1 ANA— AAN L L -
— AN~ R3 _L L 3 c3 Op-amp L
/\/ — N‘l, iy




Advices

Solution: Q1: Determine the High-Pass frequency (f,;) of the system.

For example, let the variables listed below be given. Q2: Determine the Low-Pass frequency (fyy) of the system.

Parameter Value Q3: Calculate the final output voltage (Vo) in Volts.
Vi 20 mV
V2 30 mV
R1 10 kQ
R2  10kQ Solution of Q1:
R3 50 kQ ] |
E; ?6115; Joo =5 R, for = 277(1.61>< 10°Q)(0.1 x 100 F)
R4  10kQ _
R6  10kQ Jor 27?(1.16 x 107%)
léi 3311{:; Jor = 5010053
R7 10 kQ for =995 Hz
R9 10 kQ
C3  O.IpF
R12 10 kQ
R10 40 kQ




Advices

Solution of Q2:
PR
OH 2R, C,
fon = 1
O 07 (1.6 x 103Q)(0.01 x 10-5F)
1
Jon = 5 6% 109)
1
fOH

~ 0.00010053
fon = 9947Hz (=~ 9.95kHz)




Advices

Solution of Q3:

For an mverting summing amplifier:

If
V sum — (

Ry
I

Vinl +

Rp
I

- U 1112)

Substituting the values (Rr = R3 = 50k2):

Viun = — [ 22 (20mv) +1 20 (‘30 V)
sum 10k m 111
Vium = —(5-204+5-30) = —(100+1 0)
Vewm = —250mV
Non-inverting amplifier gain:
Rp Rg 10k
An=1+—=14+—=1+— =2
T Re TR T ok
Non-inverting amplifier gain:
Ry Ry 10k
Ap=1+—=14+—=1+—=2
? Rg Ry 10k
Non-inverting amplifier gain:
R,L- Ru 40k
Apg=1+—=14+——=1+—=5
T T Re T TRe 0k

V. Vieum X Ayp X Ay X Ay
Vour = (—250mV) x 2 x 2 x 5
Vour = —250mV x 20
Vo
Vout

w = —H000mV
=-5V




Thanks

Assistant Ibrahim AYDIN

ibrahim.aydin@yildiz.edu.tr




	Analog_Electronics_App_9-DESKTOP-195F05N.pdf
	Slide 1: Analog Electronics Application  08.01.2026
	Slide 2: Contents
	Slide 3: LOW-FREQUENCY RESPONSE—BJT
	Slide 4
	Slide 5: Constant-gain Multiplier 
	Slide 6
	Slide 7: Multiple-Stage Gains 
	Slide 8: Multiple-Stage Gains 
	Slide 9
	Slide 10: Voltage Subtraction
	Slide 11: Voltage Subtraction
	Slide 12
	Slide 13: Low-pass Filter 
	Slide 14: Low-pass Filter 
	Slide 15
	Slide 16: High-pass Filter 
	Slide 17: High-pass Filter 
	Slide 18
	Slide 19: Bandpass Filter 
	Slide 20: Bandpass Filter 
	Slide 21
	Slide 22: Advices
	Slide 23

	Analog_1.pdf



