ECE3204 Lecture 3

Ideal Op-Amp (2.1)
Noninverting Gain (2.2)

Handout:
Open-Loop vs. Closed-Loop
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KcL 7 ECE3204 IDEAL OP-AMP SUMMARY
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PROPERTY INPUT RESISTANCE | OPEN LOOP GAIN BANDWIDTH OUTPUT RESISTANCE
IDEALIZATION R, = A >0 BW = R,=0
MEANING Input currents =0 Any v, can be Signal of any frequency | Output "looks like" ideal voltage
"supported" by is OK source. Can drive any current
infinitesimally small required by load resistance
differential input ’
( V-V, )
CONSEQUENCE | KCL at -, + terminals When negative Output current i, determined by load
simplified. feedback is present,
Always known that V.=V,
i=0andi, =0
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Electrical Characteristics (vote 5) (Continued) e\
Parameter Conditions LM741A LM741 LM741C Units
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Large Signal Voltage Gain | T, = 25°C, R, = 2 kQ :C _5.'
Vg = 220V, Vg = £15V 50 V/imV
Vg = 15V, Vo = £10V 50 | 200 20 |(200 —s| vimv
Tamin € Ta < Tamaxs
RL22kQ, 200,0p0
Vg = 220V, Vo = 215V 32 V/mV
Vg = 15V, V5 = =10V 25 15 V/mV
Vg = £5Y, Vg = 2V 10 VimVv
Output Voltage Swing Vg = 20V
it R, > 10 kQ 16 v
R.22kQ +15 %
- | Vg = 215V
R 2 10 kQ +12 +12 | (14 \
R 22 kQ +10 | % +10 | 13 Y%
Output Short Circuit To=25C 10 25 35 25 25 mA
Current Tamin < Ta € Tamax 10 40 mA
Common-Mode Tamin € Ta £ Tamax
Rejection Ratio Rs £ 10 kQ, Vg = £12V 70 | 90 70 | 90 dB
Rg £ 50Q, Vo = 212V 80 95 dB
Supply Voltage Rejection Tamin € Ta € Tapaxs
Ratio Vg = £20V to Vg = £5V
Rs < 50Q 86 96 dB
Rs <10 kQ 77 96 77 96 dB
Transient Response Ta = 25°C, Unity Gain
Rise Time 025( 0.8 0.3 0.3 ps
Overshoot 6.0 20 5 5 %
Bandwidth (Note 6) Ta=25C 0.437| 1.5 MHz
Slew Rate Ta = 25°C, Unity Gain 03 | 0.7 0.5 0.5 V/us
Supply Current Ta=25C 1.7 | 2.8 1.7 | 2.8 mA
Power Consumption Ta=25C
Vg = £20V 80 150 mw
Vg = %15V 50 | 85 50 | 85 | mW
LM741A Vg = 220V
Ta = Tamn 165 mwW
Ta = Tamax 135 mw
LM741 Vg = =15V
Ta = Tawm 60 | 100 mw
Ta = Tamax 45 | 75 mwW

Note 2: “Absolute Maximum Ratings” indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is
functional, but do not guarantee specific performance limits.
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ECE3204 Open Loop vs. Closed Loop Comparison
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N~ ————

199K VOLTACE DI\IDER

Vs ﬁk& /[ Q“"b_w V, = A (V+“V~> & % [mVsin Znft

|
- - s

Ik R 5 200 ZO;OO“‘ Y
KN L 3
Gk1—l99k 200 X
|V sin Zuft
xo:.vVS

It Zlé + (D T00 SENSITIVE To A
%‘ Do
K\\




(D NEGATINE FEEDBACK THOUCHT PROCESS
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