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• Simple OTA Parameters
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For Derivation, see Sedra/Smith Ch8
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Diff ti l P iDifferential Pair
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Is a non-linear circuit
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Non-linear term
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Note:
Linear range increases for large VDSAT1
VGS is also increased (limited by VSS)
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Operational Transconductance Amplifier

• Important Parameters
Diffe enti l G in• Differential Gain

• Gain-Bandwidth Product
• Common-Mode Input Range
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OTA Differential Gain
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OTA Gain-Bandwidth Product (GBW)
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OTA Common-Mode Input Range

• Common-mode input range set 
by transistor saturation 
conditions
• Low end set by tail current source• Low-end set by tail current source 

saturation
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• High-end set by differential pair saturation
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OTA Common-Mode Gain

• Ideally, common-mode 
perturbations are suppressed

[Sedra]
perturbations are suppressed 
by the differential amplifier, 
i.e. Acm = 0

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

• Note transistor numbers are 
diff t f i liddifferent from previous slides, 
as I borrow figures from 
Sedra/Smith text
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OTA Common-Mode Gain

[Sedra]
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OTA Common-Mode Gain
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OTA Common-Mode Gain

[Sedra]

KCL at vo

Since Ro2>>ro4 and Ro1>>ro3 and gm3=gm4S ce o2 o4 a d o1 o3 a d gm3 gm4
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OTA Common-Mode Gain 
& Rejection Ration (CMRR)& 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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OTA Slew Rate

[Razavi]
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OTA Slew Rate

[Razavi]
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Next Time

• Other OTA Circuits

17


