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Operational Amplifier
Op-Amp
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Op-Amp block diagram
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Typical Op-Amp parameters

OL gain Aol infinite 100000 200000
Unity gain frequecy fr infinite 1Mhz 20MHz
Input resistance Rin infinite 2MQ 10120
Output resistance Rout zero 750 100Q
Input bias lin(bias) zero 80nA 30pA
Input offset current lingofy zero 20nA 3pA
Input offset voltage Vin(offy zero 2mV 1mV

CMRR CMRR infinite 90dB 100dB




Type Manufacturer Offset- Bias Gain- Slew Operating OPs  Special feature

voltage current bandwidth  rate voltage  per

product min/max  case

VV-OPAmps: Low cost universal types
741 Many imy 800A 1.5MHz 0.6 Vips 636V 1 high voltage
324 Many 2mV 45nA I MH7. 0.6Viis IRV 4 single supply
ADS034 Analog D. Imy 1pA 80 MHz 80Viis 524V 2 ast
ADS058 Analog D. 1my o5pA 325 MHz 1000 V/is yizv o 2 damned fast
ADS604 Analog 1my 02pA 8MIiz 5Viss 36V 4 RRIO
ADS619 Analog D. 0.5mV 02pA 04 MHz 0.1Viis 25V 4 RRIO
ADB674 Analog D, 20 gV SnA 10MHz 4Vius 836V 4 Vg = 30V/VHz
ADA4851 Analog D. 0.6mv 2pA 130MHz 375Vius 0V 4 RRO
OPI77 Analog D. 20 uv. InA 0.6MHz 03Vius 636V 1 Low offsct
LTC6242 Lin, Tech, 50 uv. I1pA 18 MHz 10Vius Y6V 4 Vg = T0V/
MAX4094 axim 30uv 20nA 0.5MH7, 0.2V/ps yev 4
MAX4351 Maxim 1mv 8pA 200 MHz 490Vips 9V 2 RRO, fast
MAX4495 Maxim 03mV 02pA 5MHz 3Vips sV 4 RRO
MAX%916 axim 02my 1pA 1MILz 05Vius 6V 2 RRIO
LF356 National Imy 30pA 5MHz 12Vis 836V 1 robust
LMC6034 National 1mV 40 tA L4MHz 1Vis 515V 4 Tow bias
LMC6484 National o1my 20 fA 1L5MHz 1Vips sy 4 RRIO
LMH6646 National 1mv 04pA 55 MHz 2Vips v 2 RRIO
OPA2244. Texas 1. Tmy 10nA 0.3MHz 0.1Vis w6V 2 Is = 40pA
OPA4134 Texas . 05mV SpA 8MHz 20Vius 536V 4 low distortion
OPA4343 Texas 1 2mV 02pA 5MHz 6Vins EAE
TLCOB4 Texas | 04mV 3pA 10MHz. 16Vis 516V 4 single supply
TLC274 Texas I 1mV 0.1pA 2MHz IVips 36V 4 single supply
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Input offset voltage

Vour = AV,

‘/()ut(()ﬁr) = (IB (R +AR) _(IB +AIB)R) AV =

= (AIBR +IBAR)A/ A;OAIBRA/
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Op-Amp - power supply
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Op-Amp common applications

sinverting amp,
*Non-inverting amp
esumming amp
esubstracting amp
*integrator

«differentiator
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Inverting Amp

virtual ground

For a perfekt OA:
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r, =00
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Follower
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Frequency characteristic
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Summing amp
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Sumator odwracajacy

when: R, =R,=R,=..=R, =R
__K
Vout - _F(‘/inl +‘/in2 +‘/in3 + "'+‘/inN)
1
R, =R, RHHRIZ RUH"‘HRIN
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Substractor

(DIFFERENCE AMPLIFIER)

R+R\R,_, R

our — z‘nZ(R3 +R4] Rl inl Rl
when: R;=R; and R,=R,

R
Vo =g Wiz =Vin)
1

R, =R

i

Rin2 = R3 +R4
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Instrumentation Amp
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Instrumentation Amp

offset voltage can be
applied

Vo S (Vinz “Vin 1+& +%
R, R,
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Integrator
_U,.(0 _7 — V(0
IW"_T I,=1.=C o
Itn = _Iaur

out

V. (0)= —é v, (0di +U,

Vou =~ Yo t+U,
RC

‘g'”g Wrodaw University of Technology

Differentiator
JRLIAG! A
dt R
Im = _Iaw
Y,y =-kc o)
dt
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phase shifter
(all pass filter of 1st order)
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current - voltage transducer

Voltage - current transducer

I, = Vee =Va

11



Vi (R R, Vv = Y
R] R]R3 M Ry=Ry Rl
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INIC

(Current Negative Impedance Converter)
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Gyrator Simula;ing a 1 H Inductor
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1 =
L=R1R2.C F= T - 1524 He

T2
’2 Wroclaw University of Technology

Auto-zero Amp ?7?

TIPs:
« low operatin frequencyb,
« very low offset
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Summing up

real and perfect Op-Amp parameters,
«applications:
*inverting and non-inverting amp,
esumming amp and subtracting amp,
sinstrumentation amp,
*integrator and differentiator,
*idea of an auto zero amp ??
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