ECE3204 Lecture 8

Finish Op-Amp Design Example

Handouts:

DC Errors: Offset Voltage, Bias Current
Slew Rate Limiting
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d) Determine vour(t) for an input sine wave
of (100mV)sin(2x[100HZz]t)
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e) Determine vour(t) for an input sine wave
at the upper edge of the audio frequency
range (100mV)sin(2x[20kHZz]t)
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f) If we want a closed loop 3-dB frequency (bandwidth) f3qs = 20kHz for an audio application,
determine the op-amp unity gain frequency fr required
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What about fr (unity gain bandwidth) variability?

-
Electrical Characteristics (ote 57 (Continued) =
Parameter Conditions L7414 LM741 LM731C Units | —
Min | Typ | Max | Min | Typ | blax | Min | Typ | Max
Bandwidih (Note 6) T, =25C Fo437) 15 | 2 MHz
44o .S M2

If you need to depend on closed loop f3dB, get it from (better controlled) passive element values

FILTER OUT INTERFERENE 3 :1 | VARIATION IN £ !
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AT 12 kHz
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EE3204 :
DC ERRORS \mﬂ

Vi-V-

OFFSET VOLTAGE
Model s o source In series with erther mput of

an 1deal op-amp .
Vos
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\Vos can be of erther + or — sign

BIAS CURPRENT .
Model as a current source n parallel W
ecch npuT of an deal op-amp:

H@f —

mo_m: of Tp 1s usually known (depends on e
of +ﬁ+w\5$m+o%w W %5&@ nput m+ ge) P

ANALYSIS o
Use superposition andl 1deal opamp
ossumphons 1o simplity analysts.




BIAS CURRENT ZRRORS
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V. VIRNAL GRAND: OV eorces =0 IN 4k

ALL OF Tp- FLWS IN 300KJ)

Voot (Ta-) = 150mV PROBLEM. WITH LARGE
RESISTANCE VALLES
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(ADD BY SUPERPOS(TION)
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TENDS TO RE  PROBLEM N
CIeCUTTS WTH HIGH DC GAIN
o BETTER_ OP-AM
« ADJUST | CALBRATE

« DON'T DO HIGH DC GAIN |€
~NOT NEEDEY)




