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What are InGaAs photodiodes?

Photodiodes are an incredibly important type of sensor with numerous applications, including fire safety,

photovoltaics and automation.1-3 Here, we dive into the properties and applications of InGaAs photodiodes.

Image Credit: Heintje Joseph T. Lee/Shutterstock.com Photodiodes only have a limited operating wavelength

range.

What is photovoltaic mode?

Photovoltaic mode employs zero bias and minimizes dark current. The next article in the Introduction to

Photodiodes series covers several different photodiode semiconductor technologies. In this article,we'll look

at advantages of two types of photodiode implementation.

What is a photodiode mode?

A photodiode can be operated in one of two modes: photoconductive (reverse bias) or photovoltaic

(zero-bias). Mode selection depends upon the application's speed requirements and the amount of tolerable

dark current (leakage current). In photoconductive mode,an external reverse bias is applied,which is the

basis for our DET series detectors.

How does a photodiode work in photovoltaic mode?

In photovoltaic mode,the photodiode operates without an external power supply. In this mode,it can work as a

sensor or as a power element (solar battery),since under the influence of light a voltage appears across the

photodiode. To better understand the working modes of the photodiode,one needs to consider its

voltage-current characteristics.

What is the difference between photovoltaic and photoconductive mode?

Photovoltaic mode: The circuit is held at zero volts across the photodiode, since point A is held at the same

potential as point B by the operational amplifier. This eliminates the possibility of dark current.

Photoconductive mode: The photodiode is reversed biased, thus improving the bandwidth while lowering the

junction capacitance.

What are InGaAs photodiode arrays used for?
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Using InGaAs photodiode arrays for machine vision and automation applicationsis becoming increasingly

common as InGaAs photodiodes work efficiently in low visible light conditions and therefore do not require

external illumination as visible cameras would. 7

Modes of Operation (Photoconductive vs.

Photovoltaic) A photodiode can be operated in one

of two modes: photoconductive (reverse bias) or

photovoltaic (zero-bias). Mode selection depends

upon the application's speed requirements and the

amount of tolerable dark current (leakage current).

Photoconductive

A photodiode's response is slower in photovoltaic

mode due to a greater junction capacitance than in

photoconductive mode. When in photovoltaic mode,

the quantity of dark current is maintained at a

minimum. Because there is no bias provided to a

photodiode in photovoltaic mode, dark current is

specified in the form of shunt resistance. 
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This mode of operation exploits the photovoltaic

effect, which is the basis for solar cells. The amount

of dark current is kept at a minimum when operating

in photovoltaic mode. Dark Current. Dark current is

leakage current that flows when a bias voltage is

applied to a photodiode. When operating in a

photoconductive mode, there tends to be a

terminal voltage, the so-called photovoltaic mode.

When operating in this mode, the frequency

response of the diode is poor, and so photovoltaic

diodes are rarely used in optical links. When reverse

biased, region 2, a change in optical power

produces a proportional change in diode current.

This is the photoconductive mode of

photovoltaic mode; photoconductive mode or

reverse bias; Referring to the current-voltage curve

(I-V Curve), shown below: Quadrant IV (photovoltaic

mode) Photodiodes operate without an external

bias, generating voltage and current from light,

similar to a solar cell. The current flows in the

opposite direction to the applied voltage (which is 
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Modes of Operation (Photoconductive vs.

Photovoltaic) A photodiode can be operated in one

of two modes: photoconductive (reverse bias) or

photovoltaic (zero-bias). Mode selection depends

upon the application's speed requirements and the

amount of tolerable dark current (leakage current).

Photoconductive

This mode exploits the photovoltaic effect, which is

the basis for solar cells ??? a traditional solar cell is

just a large area photodiode. For optimum power

output, the photovoltaic cell will be operated at a

voltage that causes only a small forward current

compared to the photocurrent.  In photoconductive

mode the diode is reverse biased 

In the photovoltaic mode (see the line for a 1-k?(C)

load resistor), the response is nonlinear. In the

photoconductive mode, shown here for a simple

circuit with a reverse bias applied through a load

resistor, a very linear response is ???
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exploits the photovoltaic effect, which is the basis

for solar cells. When operating in photovoltaic

mode, the amount of dark current is at a minimum

setting. 4.4. Dark Current When a bias voltage is

applied to a photodiode, a leakage current, called

dark current, is produced. Photoconductive mode

tends to generate a higher dark

"Zero-bias mode" is better, I think, because we can

use the same TIA with the photodiode in

photovoltaic or photoconductive mode, and thus the

absence of a reverse-bias voltage is the most

conspicuous distinguishing factor. When to Use

Photovoltaic Mode . The advantage of photovoltaic

mode is the reduction of dark current.

Thorlabs'' PDA10DT(-EC) Amplified Detector is a

thermoelectrically cooled, photoconductive,

extended-range InGaAs (indium gallium arsenide)

detector. It is sensitive to light in the mid-IR spectral

range from 0.9 to 2.57 um.  Photovoltaic mode: The

circuit is held at zero volts across the photodiode,

since point A is held at the same 
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These photodiodes operate in photovoltaic mode

and provide coverage for Mid-IR wavelengths

through 10.6 um.  (Photoconductive vs.

Photovoltaic) A photodiode can be operated in one

of two modes: photoconductive (reverse bias) or

photovoltaic (zero-bias).  and InGaAs detector has a

shunt resistance on the order of 10 M?(C) while a

Ge 

Novel preamplifiers for working standard

photoconductive (PC) and photovoltaic (PV)

HgCdTe detectors have been devel- oped to

maintain the spectral responsiv- ity scale of the

National Institute 

When to Use Photoconductive or Photovoltaic Mode

Photoconductive and photovoltaic modes are two

different ways in which materials can interact with

light to generate an electrical current.

Understanding when to use each mode is important

for maximizing the performance of electronic

devices and systems. In this article, we will discuss

the differences between photoconductive and
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"Zero-bias mode" is better, I think, because we can

use the same TIA with the photodiode in

photovoltaic or photoconductive mode, and thus the

absence of a reverse-bias voltage is the most

conspicuous distinguishing ???

photodetector is biased to operate at the

photovoltaic mode rather than at the

photoconductive mode for lower dark current, lower

dark current noise, higher linearity for optical power

detection[4, 5]. Besides setting up the appropriate

bias and operating points in InGaAS-based

detector, temperature

We present four new types of III-V quantum well

infrared photodetectors (QWIPs) operating in

photoconductive (PC) and photovoltaic (PV) modes

for the wavelength range from 2 to 14 ? 1/4 m.

These dual-mode (DM) operation QWIPs were

grown by the MBE technique using GaAs/AlGaAs,

AlAs/AlGaAs, and InGaAs/InAlAs material systems.
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Thorlabs'' PDA10DT(-EC) Amplified Detector is a

thermoelectrically cooled, photoconductive,

extended-range InGaAs (indium gallium arsenide)

detector. It is sensitive to light in the mid-IR spectral

range from 0.9 to 2.57 um. Two rotary switches

control the gain amplifier and detector package ba. 

Photovoltaic mode: The circuit is held at 

In photoconductive mode (reverse biased),

however, the drift current becomes the dominant

current (dark current) and varies directly with

temperature. Thus, change in temperature affects

the photodetector more in photovoltaic mode than in

photoconductive mode of operation. In

photoconductive mode the dark current-19 may

approximately double for

InGaAs Biased Detector Table of Contents 

photovoltaic mode the amount of dark current is at a

minimum setting. 4.4. Dark Current When we apply

bias voltage to a photodiode, produces a leakage

current called dark current. Photoconductive mode

tends to generate a higher dark current that varies

directly with temperature. It infers that, dark 
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PDA10DT (InGaAs) Photodiode: 0.9 - 2.57 um: 1

MHz: Yes: PDA10D2 (InGaAs) Photodiode: 0.9 - 2.6

um: 25 MHz: No:  Modes of Operation

(Photoconductive vs. Photovoltaic) A photodiode

can be operated in one of two modes:

photoconductive (reverse bias) or photovoltaic

(zero-bias).  Photovoltaic mode: The circuit is held

at zero volts across 

This mode of operation exploits the photovoltaic

effect which is the basis for solar cells. The amount

of dark current is kept at a minimum when operating

in photovoltaic mode. 4.4. Dark Current Dark current

is leakage current which flows when a bias voltage

is applied to a photodiode. Photoconductive mode

tends to generate a higher dark 

"Zero-bias mode" is better, I think, because we can

use the same TIA with the photodiode in

photovoltaic or photoconductive mode, and thus the

absence of a reverse-bias voltage is the most

conspicuous distinguishing factor. When to Use

Photovoltaic Mode . The advantage of photovoltaic

mode is the reduction of dark current.
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there are two operating modes for p???n junctions:

photovoltaic mode (PV), in which the p???n junction

is not biased, and photoconductive mode (PC),

where the p???n junction works under reverse 

We discussed photodiodes working in photovoltaic

and photoconductive modes. Zero bias is used in

photovoltaic mode, which minimizes dark current

and also reduces noise. Photoconductive mode

employs reverse biasing and gives wider bandwidth,

higher sensitivity, and improved linearity, but also

increases noise and dark current.

Generally, in photovoltaic mode of operation (no

bias), rise time is dominated by the diffusion time for

diffused areas less than 5 mm2 and by RC time

constant for larger diffused areas for all

wavelengths. When operated in photoconductive

mode (applied reverse bias), if the photodiode is

fully depleted, such as high speed series, the

dominant
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