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Simple Continuous Time Amplifier

Gain= -R/R..
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Simple Continuous Time Amplifier
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1. Closed-loop gain suffers from inaccuracies
2. Input resistance of the amplifier, approximately equal to R1, loads the preceding stage. R1 has to
be low for High gain. While high R1 while introducing thermal noise .
3. Ru/R: <<A 3
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Simple continuous time amplifier with Capacitors

C,

Vino—||

Vout

Vin* C,» = - Vout* C,»
Gain=-C/C..

No Noise . Less Area requirement

1. No DC feedback.

2. Can get Saturated due to offset
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Simple continuous time amplifier with Capacitors

Re
W Vin
C, _
& 1 o Vout
Cq X
Vin o—f—%4 -
vout S
tep response
= R
Vour . _ "o 1
Vin (9) T 1 N C]S
1. Only useful for High Frequeneies Rr + Cos
2. Large R requires more silicon area _ __ReCis
RrChs + 1

3. Circuit may not be suited to amplify wideband
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2. Switched Capacitance Amps

Use of feedback switch to define dc input level
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2. Switched Capacitance Amps

Switched-capacitor amplifier.
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2. Switched Capacitance Amps

Switched-capacitor amplifier.

Sy
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1. During samphng the input, output set to zero
2. Afternsampling, for ¢ > 70, the circuit ignores the input
Vin /\/\/\/\/ voltageramplifying the sampled voltage
Vino
Va W 3. 'Note that S2 must turn on periodically to compensate for the
5 leakage currents
i v. . &1
Vout / |n0C2

1. Vout settles to Vin-C,/C,, the current through C, approaches
to t zero. That 1s, the feedback capacitor does not reduce the open-
loop gain of the amplifier if the output voltage i1s given enough
time to settle. On the other hand, R, loads the amplifier
continuously. 8
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MOSFETS as Switches
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3. Sampling Switches

MOSFETS as Switches
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MOSFETS as Switches
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MOSFETS as Switches
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MOSFETS as Switches

Sampling circuit using PMOS switch

13
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3. Sampling Switches

Speed Considerations

1 : AV
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Sampling speed is given by two factors: e \ |
ON resistance of the switch R = = ! Ron1 = 7
Value of the sampling capacitor tnCox—(VpD =Vr ) #nCox—(Vbp = Vin = Vrh)

Ron also depends on the input level For example, if we restrict the
variation of Ron to a range of 4 to'1, then the maximum input level is given by

1 4

W W
Hn C{)x I(VDD - vin,mfu‘ - VTH) Mn Cu_r Z(VDD - VTH)

This value falls around Vin/2, translating to severe swing limitations.
Device threshold voltage directly limits the voltage swings.

14



3. Sampllng SWitcheS \ /X\ /\ sanjayvidhyadharan.in

\yj \SU \ Course: Advanced Analog IC Design

Speed Considerations
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if 0, Cox(W/L)y = npCor(W/L)p, then R,, ., 1s independent of the input level.
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3. Sampling Switches

Precision Considerations

Distortion generated if complementary switches do not turn off simultaneously.
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3. Sampling Switches

Precision Considerations

Charge injection

Qch - WLC(}.I(VDD - Vfr: — VTH}
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3. Sampling Switches

Precision Considerations

Clock feedthrough
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Metal 9
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Substrate =

Cp, to the underlying substrate—a value typically 5 to 10% of the main capacitance
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6. Switched Capacitance Voltage Doubler

Precision Multiply-by-Two Circuit

Switched Capacitance Amp suffers from speed and precision degradation due to the low feedback factor
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