ROHIM Application Note

SEMICONDUCTOR

Operational Amplifiers / Comparators “ Pb ,g%r
Free RoHS

ROHM Electronic Components Directive Compliance

Op amp Circuit Collection

No0.11049EAY02

Full Swing Low Voltage Operation
CMOS Operational Amplifiers

BU7261G, BU7261SG, BU7295HFV, BU7295SHFV,
BU7262F/FVM/NUX, BU7262SF/FVM/NUX, BU7264F, BU7264SF,
BU7241G, BU7241SG, BU7275HFV, BU7275SHFV,
BU7242F/FVM/NUX, BU7242S FIFVM/INUX, BU7244F, BU7244SF

Ultra Low Power
CMOS Operational Amplifiers

BU7265G,BU7265SG,BU7205HFV,BU7205SHFV,BU7271G,BU7271SG,
BU7245HFV,BU7245SHFV,BU7411G,BU7411SG,BU7421G,BU7421SG,
BU7475HFV,BU7475SHFV

Ground Sense Low Voltage
Operation CMOS Operational Amplifiers

BU7461G, BU7461SG, BU7441G, BU7441SG, BU7462F/FVM/NUX, BU7462SF/FVM/NUX,
BU7442F/FVM/NUX, BU7442SF/FVM/INUX, BU7464F, BU7464SF, BU7444F, BU7444SF,
BU7465HFV, BU7465SHFV, BU7445HFV, BU7445SHFV
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Operational Amplifiers Application Note

@Examples of circuit

OVoltage follower

Voltage gain is 0 [dB].

_ & VDD This circuit controls output voltage (Vout) equal input
voltage (Vin), and keeps Vout with stable because of
high input impedance and low output impedance.

Vout is shown next formula.

o oVout Vout=Vin
Vin

_& vss

Fig.1 Voltage follower

Olnverting amplifier

R2

For inverting amplifier, Vin is amplified by voltage gain
VDD decided R1 and R2, and phase reversed voltage is
outputted.

R1 Vout is shown next formula.

Ving — Ann———a

Vvout Vout=-(R2/R1) - Vin

Input impedance is R1.

R1//IR2 VSS

Fig.2 Inverting amplifier

ONon-inverting amplifier

R1 R2

—o VDD For non-inverting amplifier, Vin is amplified by voltage
gain decided R1 and R2, and phase is same with Vin.
Vout is shown next formula.

7 Vout Vout=(1+R2/R1) - Vin
Vin -+ This circuit realizes high input impedance because Input

impedance is operational amplifier’s input Impedance.

_ 4 VSS

Fig.3 Non-inverting amplifier
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OAdder circuit

R3
—o- VDD Adder circuit output the voltage that added up Input
voltage. A phase of the output voltage turns orver,
_ R1 because non-inverting circuit is used.
vinl o _ Vout is shown next formula.
Vout . .
Vin2 R2 60 Vout = -R3(Vin1/R1+Vin2/R2)
AN +
When three input voltage is as above, it connects
with input through resistance like R1 and R2.
& VSS

Fig.4 Adder circuit

ODifferential amplifier

R2
o— VDD
Differential amplifier output the voltage that
R1 amplified a difference of input voltage.
Vinl In the case of R1=R3=Ra, R2=R4=Rb
O—VWv B v Vout is shown next formula.
R3 ” i o You . )
Vin2 Vout = -Rb/Ra(Vin1-Vin2)
O—"\ +
R4
% L VSS
777
Fig.5 Differential amplifier
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Notice

Notes

No copying or reproduction of this document, in part or in whole, is permitted without the
consent of ROHM Co.,Ltd.

The content specified herein is subject to change for improvement without notice.

The content specified herein is for the purpose of introducing ROHM's products (hereinafter
"Products"). If you wish to use any such Product, please be sure to refer to the specifications,
which can be obtained from ROHM upon request.

Examples of application circuits, circuit constants and any other information contained herein
illustrate the standard usage and operations of the Products. The peripheral conditions must
be taken into account when designing circuits for mass production.

Great care was taken in ensuring the accuracy of the information specified in this document.
However, should you incur any damage arising from any inaccuracy or misprint of such
information, ROHM shall bear no responsibility for such damage.

The technical information specified herein is intended only to show the typical functions of and
examples of application circuits for the Products. ROHM does not grant you, explicitly or
implicitly, any license to use or exercise intellectual property or other rights held by ROHM and
other parties. ROHM shall bear no responsibility whatsoever for any dispute arising from the
use of such technical information.

The Products specified in this document are intended to be used with general-use electronic
equipment or devices (such as audio visual equipment, office-automation equipment, commu-
nication devices, electronic appliances and amusement devices).

The Products specified in this document are not designed to be radiation tolerant.

While ROHM always makes efforts to enhance the quality and reliability of its Products, a
Product may fail or malfunction for a variety of reasons.

Please be sure to implement in your equipment using the Products safety measures to guard
against the possibility of physical injury, fire or any other damage caused in the event of the
failure of any Product, such as derating, redundancy, fire control and fail-safe designs. ROHM
shall bear no responsibility whatsoever for your use of any Product outside of the prescribed
scope or not in accordance with the instruction manual.

The Products are not designed or manufactured to be used with any equipment, device or
system which requires an extremely high level of reliability the failure or malfunction of which
may result in a direct threat to human life or create a risk of human injury (such as a medical
instrument, transportation equipment, aerospace machinery, nuclear-reactor controller, fuel-
controller or other safety device). ROHM shall bear no responsibility in any way for use of any
of the Products for the above special purposes. If a Product is intended to be used for any
such special purpose, please contact a ROHM sales representative before purchasing.

If you intend to export or ship overseas any Product or technology specified herein that may
be controlled under the Foreign Exchange and the Foreign Trade Law, you will be required to
obtain a license or permit under the Law.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.
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SEMICONDUCTOR

http://www.rohm.com/contact/

www.rohm.com
© 2011 ROHM Co., Ltd. All rights reserved. R1120A





