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* Zero Crossing Detector
* Open Loop opamp

Non-lnverting Inverting
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* Comparator

* Special opamp with non-saturating outputs
* Reduced delay in switching rail-to-rail

Vy h
. v, V, = vdd or vss
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e Schmitt Trigger
* Positive feedback

* Non-overlapping switching points

vdd

VSS
CE 3101

whenV, = vdd, then v, = vdd

whenV, = vss,then v, = vss

vin

R,
R+ R,

Ry
R, + R,
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* \Voltage Controlled Oscillator (VCO)

— e 3w

* Integrator : W - Schmitt Trigger
o A + Viri B — Vout
S0k Integrator * o
* Opamp wants v+input = v-input j AR~
* When the MOSFET is off | i

+ input is Vin/2 (minus input wants to be Vin/2)
current through 100K resistor must go through C
current through C Ic = -Cdv/dt

-dv/dt is proportional to Vin = the opamp slews down

increasing Vin

\ \ \ Vtri
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* \Voltage Controlled Oscillator (VCO)

|| 10 g
|| 100k
° 100k

Integ rator i - ~\_Schmitt Trigger

50k .
+ Viri — Vout
Integrat *
s0k ntegrator
50k

1

e When the MOSFET is on |

+ input is Vin/2 (minus input wants to be Vin/2)

e current through the 100K resistor is % the current through 50K and
MOSFET

* the other half the current through the MOSFET must come from the C
» current through C Ic = Cdv/dt
» dv/dtis proportional to Vin = the opamp slews up

increasing Vin

/ / [ i
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CE 3101

* Voltage Controlled Oscillator (VCO)

e Schmitt Trigger
* When Vout is high

* Mosfet is on = Vtri is slewing up |

* +inputisVdd*2/3

Integrator
50k
50k

100k
n
m . Vi

Schmitt Trigger
Vout

* When Vtri goes above Vdd*2/3 the opamp switches to Vout =0
* mosfet turns off 2 Vtri slews down

e When Vout is low

)]
* Mosfet is off = Vtriis slewing down /J P

* +inputisVdd*1/3

Vitri

Vout

* When Vtri goes below Vdd*1/3 the opamp switches to Vout = high
* mosfet turns on = Vtri slews up

—F

increasing Vin

e

VCO
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* Voltage Controlled Osci
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lator (VCO)
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CE 3101

 Peak Detector

[ p

Optional: R or switch(NMOS)
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* Half-Wave Precision Rectifier
 Removes the Diode voltage drop from the output
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CE 3101

* Log Amplifier
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* Exponential Amplifier
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e Regulated Supply

e Super Simple Regulator

BandGap
Reference

1.2v

CE 3101

R2

- —Vout =Vb
Vin R1 + R2 g
/! 8 R1 + R2
out = Vbg ————
npn or NMOS R2
Vout
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Opamp_Circuit_8
Transient

* Instrumentation Amplifier |2
Vin+ >} Evm D.4m|zws) ;:: 1.2m e (S) 16m 20m 24m
R,
A
A~
i A\~ :
R, R; S o
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R, 2R,
Vo = R, (1 + R_1) (Vint — Vin-)
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