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Photodiode amplifier circuit

Design Goals

Input Output BW Supply
IiMin IiMax VoMin VoMax fp Vcc Vee Vref

0A 2.4µA 100mV 4.9V 20kHz 5V 0V 0.1V

Design Description
This circuit consists of an op amp configured as a transimpedance amplifier for amplifying the light-
dependent current of a photodiode.

Design Notes
1. A bias voltage (Vref) prevents the output from saturating at the negative power supply rail when the

input current is 0A.
2. Use a JFET or CMOS input op amp with low bias current to reduce DC errors.
3. Set output range based on linear output swing (see Aol specification).
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Design Steps
1. Select the gain resistor.

2. Select the feedback capacitor to meet the circuit bandwidth.

3. Calculate the necessary op amp gain bandwidth (GBW) for the circuit to be stable.

• Cj: Junction capacitance of photodiode
• Cd: Differential input capacitance of the amplifier
• Ccm: Common-mode input capacitance of the inverting input

4. Calculate the bias network for a 0.1-V bias voltage.

5. Select C2 to be 1µF to filter the Vref voltage. The resulting cutoff frequency is:

266

http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBOA220A


www.ti.com

SBOA220A–January 2018–Revised February 2019
Submit Documentation Feedback

Copyright © 2018–2019, Texas Instruments Incorporated

Photodiode amplifier circuit

Design Simulations
DC Simulation Results

AC Simulation Results
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Design References
See Analog Engineer's Circuit Cookbooks for TI's comprehensive circuit library.

See the circuit SPICE simulation file SBOC517.

See TIPD176, www.ti.com/tool/tipd176.

Design Featured Op Amp

OPA322
Vcc 1.8V to 5.5V

VinCM Rail–to–rail
Vout Rail–to–rail
Vos 0.5mV
Iq 1.6mA/Ch
Ib 0.2pA

UGBW 20MHz
SR 10V/µs

#Channels 1, 2, 4
www.ti.com/product/opa322

Design Alternate Op Amp

LMP7721
Vcc 1.8V to 5.5V

VinCM Vee to (Vcc –1V)
Vout Rail–to–rail
Vos 26µV
Iq 1.3mA/Ch
Ib 3fA

UGBW 17MHz
SR 10.43V/µs

#Channels 1
www.ti.com/product/lmp7721

Revision History
Revision Date Change

A February 2019 Downscale the title and changed title role to 'Amplifiers'.
Added links to circuit cookbook landing page and SPICE simulation file.
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