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Agenda

e Simple OTA Parameters
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Solving these equations ==>

For Derivation, see Sedra/Smith Ch8
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Differential Pair

Is a non-linear circuit
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Y Linear range increases for large Vpsar;
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Operational Transconductance Amplifier

e |Important Parameters
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Differential Gain
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Common-Mode Input Range
Common-Mode Gain

Common-Mode Rejection
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Slew Rate



OTA Differential Gain
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OTA Gain-Bandwidth Product (GBW)
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Assuming the poles are widely spaced and @,, dominates
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OTA Common-Mode Input Range

e Common-mode input range set
by transistor saturation

conditions
* Low-end set by tail current source
saturation
2| ai I ai
Vicm szs +VDSAT4 +Vc351 :Vss +\/ t \IN +\/ t IW +VTnl
Vs Hioox /uncox o
' L4 L1
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I ai
Viem <Voem Vi1 =Vpp —Vass +Vr =Vpp — : IV\/ +’VT|05‘ Vg
/upCox TS

21 ai I ai I ai
Vs + —t\IN + t—IW + Vi < Vien <Vpp — : IW +’VTp5‘ +Viyg
:unC /unCox e :upCox e

oxX |
L4




OTA Common-Mode Gain
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Ideally, common-mode
perturbations are suppressed
by the differential amplifier,
l.e. A, =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 | borrow figures from
Sedra/Smith text



OTA Common-Mode Gain
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OTA Common-Mode Gain

[Sedra]

R, = 2Rgs+7,1 + (8,175 )(2Rss)

R,y = 2Rgs+ 1,5 + (8ma?02) (2Rss)

o
)
AAA
A4
——
<
ek
———
y
A
h 4
)

(0 Q4

1
ﬁg&l = _Gmemﬂfcm(Ral " Fo3 " _"'"“')
ng

' 1
ly = "’gm#Gmcmvicm(Rﬂl “ Fo3 " g_)

m3

11



OTA Common-Mode Gain
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OTA Common-Mode Galin

& Rejection Ration (CMRR)
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 To improve (lower) common-mode gain,
we need a high tail current impedance

* 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
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OTA Slew Rate
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Slew Rate = Tss
L
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Next Time

e Other OTA Circuits
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