
Coupler short-circuit optocoupler back
end

Article Overview

Optocouplers transfer signals across isolated circuits using light, and proper back-end design ensures safe

operation even under short-circuit conditions.

Understanding Optocoupler Operation

An optocoupler consists of an LED on the input side and a photodetector (usually a phototransistor) on the

output side, which are optically coupled but electrically isolated . When current flows through the LED, it

emits light that activates the phototransistor, allowing current to flow in the output circuit. This enables signal

transfer between circuits with different ground potentials while maintaining isolation .

Current Transfer Ratio (CTR) and Short-Circuit Implications

The current transfer ratio (CTR) is the ratio of the output transistor current to the input LED current, expressed

as a percentage . CTR can vary with input current, temperature, and device aging. In a short-circuit scenario

on the output side, the phototransistor may attempt to conduct maximum current, which can exceed safe limits

if not properly limited. To prevent damage:

o Use a series resistor on the output to limit collector current.

o Ensure the input LED current is within the device's rated range.

o Consider CTR degradation over time and temperature effects when designing margins .

Back-End Circuit Design

The back-end of an optocoupler circuit typically includes:

o Load resistor (R2): Converts the phototransistor current into a voltage suitable for the next stage .

o Pull-up or pull-down resistors: Ensure proper logic levels and prevent floating outputs.

o Protection components: Diodes or fuses can protect against accidental short circuits or voltage spikes . For

example, in a PC817 optocoupler interfacing with HCT logic, R1 sets the LED current, and R2 sets the output

voltage and current. Proper selection ensures the optocoupler can safely handle low input currents while

providing sufficient output drive .

Enhancing Performance and Safety

o Compensation for bandwidth and phase lag: Large phototransistor capacitance can affect switching speed

and stability in feedback circuits .
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o Series resistors and current limiting: Prevent excessive current during short-circuit conditions.

o Darlington or photo-SCR optocouplers: Provide higher current gain or AC load switching capability, useful

for high-power applications .

Practical Tips

o Always calculate R1 and R2 based on the LED forward current and desired output current.

o Include safety margins for CTR variations due to temperature and aging.

o Use appropriate optocoupler types (standard, Darlington, or photo-SCR) depending on load requirements.

o Consider short-circuit protection in the back-end to prevent damage to the phototransistor and downstream

circuitry. By carefully designing the back-end and considering CTR, load resistors, and protection,

optocouplers can safely isolate circuits and handle potential short-circuit conditions without failure .

An optocoupler (or opto-isolator) is a component that transfer signals between circuits using light. In this

guide, you''ll

Optocoupler Characteristics Optocoupler exhibit one very useful characteristic and that is its light coupling

efficiency

Optocouplers, sometimes referred to as opto-isolators or photo-couplers, are semiconductor devices that

isolate

Optocouplers can be ideally used for creating a perfectly isolated coupling across a low DC control circuit and

a high

Today''s current technology in the area of microcom-puters creates new applications for optocouplers. This

manual describes the

Optocouplers Definition: An optocoupler or optoelectronic coupler is an electronic component that basically

acts as an interface

Video: How an Optocoupler Works and Example Circuit II Photocouplers, Opto-couplers & 

Their main purpose is to provide electrical isolation between two parts of a circuit, increasing safety for users

by reducing the risk of

2. Diagnosing the Fault: When diagnosing a short circuit fault in the HCPL-2630-000E optocoupler, follow

these steps: Visual
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What is optocoupler? An optocoupler is an optical link and it connects two circuits via this link. The optical

link is

Understand what an optocoupler is and how it works at our electronics workshop at Jameco Electronics.

Explore tutorials on how

What is Optocoupler? An Optocoupler or an Opto-isolator (also known as photocoupler and optical isolator) is

an electronic

Like opto-isolated SCRs, triac optocouplers typically feature very high current-transfer ratios. A triac

optocoupler used in a basic

A high-speed coupler is a very compact and simplified solution in comparison to the discrete approach.

Vishay''s 10-Mbd couplers are

what is opto coupler Opto-coupler is an electronic component that is used to conduct the electrical signals

from one circuit to another

Learn how optocouplers ensure electrical isolation and signal transfer in circuits. This guide covers their

components,
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