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No new material today. Review BJT, examples with Op Amps.









Note on current-to-voltage amplifiers.
The foregoing example is not how current-to-voltage amplifiers are normally

designed. You might find it interesting to learn why.

Problems with my naïve design
A typical application is measuring current from a photodiode. The ASIO x-ray

radiometer for the NASA MUSE mission is a good example. We needed to

measure photocurrents iin < 1 pA. For such a a small current, we require R ≥
10

12
� to generate enough volage to make a good measurement. Consequently,

even with the high input impedance of a good FET-based op amp, the current

through the noninverting input could be significant compared to iin.

You might suppose (based on the last discussion question on the previous page)

that adding a voltage divider to ground on the inverting input to increase the

gain of the amplifier would solve this problem. It would help, but probably not

enough for precision measurement.

Inverting current amplifier
The inverting amplifier configuration below solves the issue. The noninverting

imput is grounded, and negative feedback keeps the inverting input near 0 V.

This minimizes parasitic current on the inputs to the op amp. The output is

simply

Vout = ≠iinR.

This is commonly called a transimpedance amplifier. The ASIO design required

additional refinements, but this is the starting point.
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