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Announcements

• HW2 is due today

• No class on Thursday Mar 8
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Announcements & Agenda

• Simple OTA Parameters
• OTA w/ Cascode Load & Tail Current 

Source

• References
• Razavi Chapters 4, 6, 9.8-9.11
• Sedra/Smith Section 9.5.5
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OpAmps and OTAs

• High voltage gain
• High input impedance
• Voltage source output 

(low impedance)
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OpAmp OTA

• High “voltage” gain
• High input impedance
• Current source output 

(high impedance)



Operational Transconductance Amplifier

• Important Parameters
• Differential Gain
• Gain-Bandwidth Product
• Common-Mode Input Range
• Common-Mode Gain
• Common-Mode Rejection 

Ratio (CMRR)
• Power-Supply Rejection Ratio 

(PSRR)
• Slew Rate
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OTA Differential Gain
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Frequency Response
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Low Frequency Response
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Frequency Response
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OTA Gain-Bandwidth Product (GBW)
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OTA Common-Mode Input Range
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• Common-mode input range set 
by transistor saturation 
conditions
• Low-end set by tail current source 

saturation
1
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• High-end set by differential pair saturation
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OTA Common-Mode Gain
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• Ideally, common-mode 
perturbations are suppressed 
by the differential amplifier, 
i.e. Acm = 0

• Finite common-mode gain 
exists due to amplifier 
asymmetries and finite tail 
current source impedance

• Note transistor numbers are 
different from previous slides, 
as I borrow figures from 
Sedra/Smith text

[Sedra]



OTA Common-Mode Gain
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[Sedra]

• Modeling the input transistors as a transconductance
current source with a parallel output resistance
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OTA Common-Mode Gain
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[Sedra]
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OTA Common-Mode Gain
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KCL at vo

Since Ro2>>ro4 and Ro1>>ro3 and gm3=gm4

[Sedra]
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OTA Common-Mode Gain 
& Rejection Ration (CMRR)
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• To improve (lower) common-mode gain, 
we need a high tail current impedance
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• An amplifier figure-of-merit is the common-mode rejection ratio (CMRR)
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OTA Power-Supply Rejection Ration (PSRR)
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[Razavi]



OTA Slew Rate
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[Razavi]



OTA Slew Rate
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Simple OTA Summary
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OTA w/ Cascode Load and Tail Current Source
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Next Time

• Noise

22


