LECTURE 2 OP-AMP

Comparison of ideal and non-ideal Op-Amp

Non-ideal Op-Amp consideration




CMRR EXAMPLE
What is the CMRR?

100V — [!“ 100V_li||.
|||||» 80600V |||||_||—607oov
20V —L11 40V —L.
Solution :
V,, =100—20 = 8ijr V,, =100—40 = 60V }()
(1)
V. - 100+2o_60V v, - 100 + 40_70\/

From (1) V. =80G, +60G, =80600V
From(2) V. =60G, +70G, = 60700V




OP-AMP PROPERTIES

(1) Infinite Open Loop gain
The gain without feedback
- Equal to differential gain
- Zero common-mode gain
- Pratically, G, = 20,000 to 200,000

(2) Infinite Input impedance
- Input current i; ~0A
- T-Qin high-grade op-amp
- m-Ainput current in low-grade op-amp I

(3) Zero Output Impedance s

- act as perfect internal voltage source iy Ri
- - ‘III Oa




FREQUENCY-GAIN RELATION

« ldeally, signals are amplified o .

from DC to the highest AC (oltage Gainy | 2010g(0.707)=3dB |
frequency G, |

 Practically, bandwidth is limited g 707G,

o 741 family op-amp have an limit
bandwidth of few KHz.

« Unity Gain frequency f,: the
gain at unity

«  Cutoff frequency f_: the gain 1
drop by 3dB from dc gain G
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GB PRODUCT

Example: Determine the cutoff frequency of an op-amp
having a unit gain frequency f1 = 10 MHz and voltage
differential gain G, = 20V/mV

Sol: (Voltage Gain)
Gd

Since f, =10 MHz 0.707Gaf -

By using GB production equation

f =G, f.
£ =,/ Gy = 10 MHz / 20 V/ImV @




IDEAL VS PRACTICAL OP-AMP

|deal Practical -amp
Open Loop gain A oC 10° Vo
Bandwidth BW oC 10-100Hz
Input Impedance Z;, oC >1MQ I
Output Impedance Z,,, 0Q 10-100 Q
OUpIolage Vs | ST, | Dty




IDEAL OP-AMP APPLICATIONS

Analysis Method

Two ideal Op-Amp Properties:
(1) The voltage between V,and V_is zero V, = V_

(2) The current into both V,_ and V_termainals is
Zero

For ideal Op-Amp circuit:

(1) Write the kirchhoff node equation at the
noninverting terminal V,




1)

(2)

(3)

Noninverting Amplifier

Kirchhoff node equation at V,
yields, V, =V

n

Kirchhoff node equation at V_
yields, v -0 +v_ -V, _ 0
R R, —

a

Setting V, = V_ields
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Noninverting amplifier Noninverting input with voltage divider
R; R,., R
= —)V. v. =0+ 2 V.
v, = (1+ - )V, o = Ra)(R1+R2) |

a

Ve | V+ +
Vi © : \_ . Vi o— o %Rz . >—o Vo




