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Other Parts Discussed in Post: OPA209

Last week we reviewed the use of an input bias current cancellation resistor to balance the source
resistance at the two inputs of an op amp. The conclusion was that this practice is often not necessary
and may even be detrimental. This discussion builds on the previous blog so you may want to review it,
first.
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| ended last week saying that there are certain op amps for which this practice is definitely not
recommended. These are amplifiers with bipolar input transistors (BJTs) that have internal input bias
current cancellation. They have current sources, 11 and 12 that supply base current for the input
transistor pair. These currents are derived by mirroring carefully matched base currents into the op
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While these currents are accurately matched to the base current of the input transistor (typically within a
few percent), they are not perfect. They leave a small residual input bias current that could be positive or
negative. This residual current may be quite different on the two input terminals. They may even be



- opposite polarities. Any possible benefit from matching source resistance (as in figure 1) relies on
nearly matching input bias currents. Internal input bias current cancellation renders this practice
useless.

Which op amps have input bias current cancellation? Data sheets sometimes don't make this feature
apparent. The effects are generally revealed, however, in the details of the input bias current
specifications.

Figure 3a shows the input bias current specification for the OPA209, a low noise op amp with input bias
current cancellation. Note that the input bias current is preceeded by a + symbol to indicate that current
could flow in either direction, your first hint. Also, note that the specifications for input offset current are
are the same magnitude as the input bias current (actually identical on this op amp). These
specifications reveal that this device has internal input bias current cancellation.

Bias current Specificatinn for OPA209—(has input bias current cancellation)

Input Bias Current

Input Offset Current ~ 507 +4.5 nA

t Indicates bias current could ~ Input offset current same or
flow in either direction. similar to input bias current.

Hypothetical specification for same op amp assuming no bias compensation

Input Bias Current 40 20 na
Input Offset Current 15 5o nA
Offset current, los = {le*} ="} Input offset current much

Figure 3. smaller than input bias current.

Figure 3b shows a hypothetical specification for the OPA209 assuming it did not have bias current
cancellation. Note the much larger input bias current. And now, the input offset current is much smaller
than input bias current because the two input bias currents are nearly equal. Depending on the circuit
and application, this hypothetical op amp might benefit from the use of a bias current cancellation
resistor as shown in figure 1.

Internal input bias current cancellation is generally found on precision and low noise op amps with
bipolar (BJT) input transistors—ones that would otherwise have uncomfortably high input bias current.
Internal cancellation makes these amplfiers useful in a wider range of circuits.



- Do you ever design circuits that rely on a known polarity of input bias current? It wouldn't be wise with

these cancelled-input devices, right?

Comments welcome and thanks for reading,

Bruce
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lan de Vries over 712 years ago
Hello Bruce

So | have an application that needs high bandwidth >80Mhz and slew rate >40V/us and rail to rail output
swing Vs = 12V.

Input offset voltage ideally as low as possible

The amps | have found have have input offset of around 100uV, but an Input bias current of 5uA. With a
gain of 5 this voltage offset will give me a output voltage offset of around 500uV.

If  use a 2k input resistor, 5uA of bias current will give me a roughly 10mV offset at the output -
considerably more than the voltage offset.

Hence in this case i think it is a good idea to use the cancellation resistors ?
your comments appreciated
thanks

lan

Bruce Trump_ over 712 years ago

Hilan. You may have a good reason to use a bias current cancellation resistor. |, of course, did not intend
to rule out their use and | think you understand that. This comment area is not well suited to handle your
question because you can't attach a schematic. | encourage you to post a question in the high speed
amplifier forum. Though | don't normally troll the high speed amp forum, | will look for your post and
comment. Be sure to include a schematic.

Sreehari kamsala over 6 years ago
Hello Sir,

For Op Amps made of bjt the input bias current cancellation circuitry is resistive, what about the Op amps
made of CMOS. I'm designing a simple two stage Op amp in which the bias current is comparatively high (
nearly 100pA ). Give me some inputs to reduce the input bias current further in CMOS Op amp.

Kindly suggest me some way sir,
Thanks in advance.

Sreehari



