
Gain model of an ideal opamp
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+ vout

Non-inverting 
input

Inverting 
input

vout

𝑣𝑣p − 𝑣𝑣n

𝑣𝑣p
𝑣𝑣n

Linear region
Slope = gain = A 𝑉𝑉cc+

𝑉𝑉cc−

𝑣𝑣out =
𝑉𝑉cc+,

𝑣𝑣p − 𝑣𝑣n 𝐴𝐴
𝑉𝑉cc−,

,
𝑣𝑣s1 < 𝑣𝑣p − 𝑣𝑣n

𝑣𝑣s2 < 𝑣𝑣p − 𝑣𝑣n < 𝑣𝑣s1
𝑣𝑣p − 𝑣𝑣n < 𝑣𝑣s2

Saturation region 
Gain ≠ A

Saturation region 
Gain ≠ A

Practically, 
|𝑣𝑣s1|, |𝑣𝑣s2| ~ mV, 
while 𝑉𝑉cc+,𝑉𝑉cc− ~ V

𝑉𝑉cc+

𝑉𝑉cc−

Bias voltage

Bias voltage

𝑣𝑣s1

𝑣𝑣s2



Quiz 8

• Assume an ideal opamp. Derive the current 𝐼𝐼out. [If bias 
voltage is not mentioned in the circuit, we can think 
𝑉𝑉cc+ = ∞ V and 𝑉𝑉cc− = −∞ V]

+

–
V

–

+ Iout

R

𝑉𝑉 = 1 V
𝑅𝑅 = 1 kΩ



Quiz 9
• Assume an ideal opamp. Express voltage 𝑉𝑉out using 𝑉𝑉1

and 𝑉𝑉2. What does this circuit do for  𝑉𝑉1 and 𝑉𝑉2?

+

–
V1 +

–
V2

G2
G1

–

+
Vout

G: conductance

G0



Quiz 10-1
• Is this a non-inverting or inverting amplifier? Check by

expressing 𝑉𝑉out using 𝑉𝑉in.

+

–
Vin

R2

R1–

+
Vout

+Vcc

-Vcc



Quiz 10-2
• Calculate 𝑉𝑉out. Is the opamp in linear or saturation

mode?

+

–
Vin

R2

R1–

+
Vout

+Vcc

-Vcc

𝑉𝑉in = 1 V
𝑅𝑅1 = 1 kΩ
𝑅𝑅2 = 1 kΩ
𝑉𝑉cc = 12 V



Quiz 10-3
• Calculate 𝑉𝑉out. Is the opamp in linear or saturation

mode?

+

–
Vin

R2

R1–

+
Vout

+Vcc

-Vcc

𝑉𝑉in = −7 V
𝑅𝑅1 = 1 kΩ
𝑅𝑅2 = 1 kΩ
𝑉𝑉cc = 12 V
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