
Headphones typically have an impedance of 40Ω to 300Ω.
By using the dual OPA2604 and four resistors one can
economically drive a 2.8V peak signal into the 40Ω head-
phones.

Figure 1 illustrates a circuit that can be used to drive loads
that exceed the output current capabilities of an operational
amplifier, but not enough to require the use of a power
operational amplifier. The OPA2604 used in this application
is a dual, FET-input operational amplifier that can typically
sink or source 35mA on the output. By taking advantage of
the fact that the OPA2604 is a dual, this circuit will sink or
source 70mA. In addition, each operational amplifier has its
own short circuit protection of ±40mA (typ), which makes
the overall typical short circuit current of this application
±80mA.

One side of the dual OPA2604, A2, is in the feedback loop
of the other side of the dual, A1. The current, I1, which is
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supplied by A1 is matched by the current I2, the output
current of A2. The load will receive a total current of I1 + I2.
The ratio between the output currents, I1 and I2, is equal to:

I2 = I1 (R3/R4)

Resistors R3 and R4 are set equal for equal output currents.
Resistors R1 and R2 set the overall gain of the circuit. The
transfer function is:

VOUT = VIN (1 + R2/R1)

The OPA2604 is a dual, FET-input operational amplifier
designed for enhanced AC performance. Very low distor-
tion, low noise and wide bandwidth provide superior perfor-
mance in high quality audio applications. The OPA2604 is
available is plastic 8-pin DIP and plastic 8-pin SOIC.

FIGURE 1. Using the Dual OPA2604 Op Amp to Double the Output Current to a Load.
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgment, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI’s standard warranty. Testing and other quality control techniques are utilized to the extent
TI deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

Customers are responsible for their applications using TI components.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

TI assumes no liability for applications assistance or customer product design. TI does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of TI covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI’s publication of information regarding any third
party’s products or services does not constitute TI’s approval, warranty or endorsement thereof.

Copyright   2000, Texas Instruments Incorporated


