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Surge prevention for laser diodes 
This application note describes surge prevention for laser diodes. 

 

Examples of surge prevention
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Measures against noise and surge voltage 

Generally, the electronic devices are designed including about 10% increase or decrease as changes of the 
consumer power. However, if a machine that generates surge voltage is used in the vicinity, malfunctions or 
malfunctions caused by fluctuations in the power supply voltage may occur. This is due to a surge superimposed on 
the power lines and a surge of impulse state can be induced in case of lightning, etc. In response to that, it could 
be reduced by inserting the filter like [Fig.2-1] into the AC line side. Even if a surge and static electricity do not 
indirectly enter from the AC line, if there is a risk of direct application to components including semiconductor 
devices in the circuit board, the shield is required to be attached and the ground impedance to the shield is also 
required to be low value. [Fig. 2-2] 

In case that static electricity or surge pulse may be applied directly as noise, as a special case, a protective circuit 
may be inserted as shown in the figure. The time constant of Rx × Cx should be set to the range suitable for 
absorbing surge pulse without affecting the operation. 
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Variety of noises 

Some of the noise that can cause implementation problems is (a) generated between the ground and signal lines 
and (b) induced between the signal lines. [Figure 2-3]  

These have different effects on the devices and how to deal with them. The following is examples of coupling a 
noise source and a signal line. (The conceptual diagram of a power line as a noise source is shown in [Fig. 2-4]. ） 

 

１、 By conduction        The leakage impedance between noise source and signal line. 
２、 By electrostatic induction   The capacitive coupling between noise source and signal line.  
３、 By magnetic induction      The mutual conductance between noise source and signal line.  
４、 By crosstalk       When two or more signal lines are adjacent to each other, electrostatic or  

electromagnetic induction induces a noise voltage on one of the signal lines.  
５、 By grounded loop          The potential difference between two points becomes a noise when the signal 
                                Lines are installed for transmission and reception. 
６、 By reflection       Reflected waves due to impedance mismatch in signal lines are superimposed 

                                    on the signal. 

 

 

 

 

 

 

 

 

Noise Reduction 

To create a noise-free system, find the source of the noise and eliminate or reduce it. Try not to pick up noise. Use 
a circuit with a large noise margin. Provide protection circuits. 

1. Countermeasures at the noise source 

The most effective countermeasure is to treat the source of the noise. This can be done by using diodes, or 
resistors, capacitors, and capacitors in parallel with the relay coil. The surge voltage can be reduced by inserting a 
filter. Also, for noise passing through the AC power supply line, a filter can be inserted into the source power line. 
For devices that generate a strong electric field, if a countermeasure is implemented on the source side, such as 
applying a shield to the device that generates a strong electric field, the disturbed device will be subjected to a 
disturbance. 
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No system-wide measures are required. Other measures, such as separating it from the source of the problem, 
are also possible. 

 

2.  Grounding line measures 

The circuit system grounding line should be dedicated and completely separated from the other power lines 
and other grounding systems to eliminate the current flowing through the grounding system to the circuit 
system. In addition, only one point of grounding between the circuit system and the enclosure is required, and 
the circuit system and the enclosure must be do not form a closed loop. [Figure 2-5] 
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3. Shield measures 

Shielding the signal lines, and the entire system, is a good way to reduce the impact of external noise. In case 
of noise due to electrostatic coupling, cover it with a good conductor and ground it. This allows noise that would 
be included on the signal line in the absence of shielding to be induced in the shielded line and it is bypassed to 
ground. Other examples of shielding are the commonly used twisted-pair wires. Noise is reduced if the two 
signal lines are symmetrical in terms of signal source, receiver circuit and ground noise source. If the twisted-
bitch of the signal line is also made smaller than the transmission distance, it can be balanced and external 
noise is reduced. In the case of twisted pair wires, a grounding loop may occur, but it can be eliminated as 
shown in [Fig. 2-6]. 

 

 

 

 

 

 

 

 

 

 

 

 

4. Filter measures 

Generally, power supply noise tends to enter through the AC lines, so AC line filters are installed on the source 
side or the AC power supply side of the circuit system. It is also necessary to reduce the power supply 
impedance from the circuit system side as much as possible, so capacitors are inserted at each point of the 
power supply line to reduce the impedance to noise. In this case, it is desirable to insert in parallel a large 
capacitor as a bypass for relatively low frequencies and a small capacitor with low impedance for high 
frequencies. 
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5.  Surge Protection 

Circuit systems can be subjected to surge voltage effects. The main examples are listed here. When an LD is 
used in the same set as an oscilloscope, if the high voltage circuits are close to each other, surge voltages may 
be applied due to discharge. [Fig.2-7] and [Fig.2-8] show examples of LDs with resistors and capacitors 
between their terminals to absorb and reduce surge voltage. How to reduce the surge voltage is a major factor 
for improving reliability. [Fig. 2-7] is an example where a capacitor and a resistor are inserted to protect the 
output end of the LD to reduce the surge induced in the lead wire. [Fig. 2-8] shows an example of absorbing a 
surge entering the power supply, and to prevent the surge destruction of LDs, it is necessary to search for the 
surge penetration path and the penetration terminal and take the measures described above. The next thing 
that is often overlooked is that there is a case where a potential difference is caused by a surge on the line of 
the power supply line that is originally thought to be equipotential, and the LD may be destroyed. In this case, it 
is necessary to take measures to prevent surge-induced damage to the line by using an arrangement and wiring 
system that does not cause a surge, by applying a shield, and by considering the ground point.  

 

 

 

 

 

 

 

 

 

6. Surge measurement method 

In the previous section, we have discussed how to remove noise that causes surges.  

Please design and develop your circuits and systems with these measures in mind. After the circuit and system 
are decided, it is necessary to check the current in the LD drive circuit for actual surges, as close as possible to 
the actual drive conditions. For this purpose, as shown in [Fig. 2-9], use a rolling mode with a current probe 
and a digital storage oscilloscope to confirm that no surge is generated during actual operation. (The figure 
assumes a noise source, but there are many cases where surges are generated by the drive circuit. In this case, 
you can still detect the surge with this method.) 
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Examples of surge destruction and measures 

1.Overcurrent (inrush current) breakdown at the time of APC circuit mounting : Breakdowns due to transient 
characteristics at the rise of power supply 
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2. During the exchange of samples in the APC circuit, VR1 was lowered and LDs were exchanged in order to reduce 
the optical output to zero, but the exchanged LDs were destroyed by an overcurrent. When the previous LD was 
removed, the circuit became open and the output voltage rose to Vcc, which caused an overcurrent to flow to the 
next LD and destroy it. 

 

 

 

 

 

 

 

 

After lowering VR1 so that the light output becomes 0, Vcc is lowered so that the output voltage becomes 0, 
and then the LD is set. 

 

3. Destroyed because a large capacitor was connected to the drive power supply terminal. 

 : The voltage charged to the capacitor when the power supply is turned off causes current to be applied to the LD 
drive power supply terminals in reverse, resulting in an overcurrent breakdown.  
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4. LDs were destroyed the moment the fluorescent lamp on the next seat was turned on during LD characteristics 
measurement. 

 ：This is due to a surge of ~ 1,600 V in the common AC line when the fluorescent lamp is turned on and enters 
the AC input of the LD drive circuit. 
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5. LDs were broken when the variable resistor was turned during the output adjustment of LDs. Overcurrent flowed 
and destroyed due to the skinny variable resistor. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

6.  LDs were destroyed when the power SW was turned on in the circuit below. 
A large time constant of the slow starter causes a delay in the rise of the APC, resulting in an overcurrent that 
destroys it. 
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7.  The LD was destroyed while measuring the monitor voltage in the APC circuit to check the light output. The 
probe of the voltmeter short-circuited each other and the monitor voltage became ０, which caused an overcurrent 
to flow to the LD. (In the figure below) A surge from the voltmeter may cause a decrease in the monitor voltage 
and an overcurrent to occur even without a short circuit. 
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Thank you for your accessing to ROHM product informations.  
More detail product informations and catalogs are available, please contact us. 

N o t e s  

The information contained herein is subject to change without notice. 

Before you use our Products, please contact our sales representative and verify the latest specifica-
tions :

Although ROHM is continuously working to improve product reliability and quality, semicon-
ductors can break down and malfunction due to various factors.
Therefore, in order to prevent personal injury or fire arising from failure, please take safety 
measures such as complying with the derating characteristics, implementing redundant and 
fire prevention designs, and utilizing backups and fail-safe procedures. ROHM shall have no 
responsibility for any damages arising out of the use of our Poducts beyond the rating specified by 
ROHM.

Examples of application circuits, circuit constants and any other information contained herein are 
provided only to illustrate the standard usage and operations of the Products. The peripheral 
conditions must be taken into account when designing circuits for mass production.

The technical information specified herein is intended only to show the typical functions of and 
examples of application circuits for the Products. ROHM does not grant you, explicitly or implicitly, 
any license to use or exercise intellectual property or other rights held by ROHM or any other 
parties. ROHM shall have no responsibility whatsoever for any dispute arising out of the use of 
such technical information.

The Products specified in this document are not designed to be radiation tolerant.

For use of our Products in applications requiring a high degree of reliability (as exemplified  
below), please contact and consult with a ROHM representative : transportation equipment (i.e. 
cars, ships, trains), primary communication equipment, traffic lights, fire/crime prevention, safety 
equipment, medical systems, servers, solar cells, and power transmission systems.

Do not use our Products in applications requiring extremely high reliability, such as aerospace 
equipment, nuclear power control systems, and submarine repeaters.

ROHM shall have no responsibility for any damages or injury arising  from non-compliance with 
the recommended usage conditions and specifications contained herein.

ROHM has used reasonable care to ensure the accuracy of the information contained  in this 
document. However, ROHM does not warrants that such information is error-free, and ROHM 
shall have no responsibility for any damages arising from any inaccuracy or misprint of such 
information.

Please use the Products in accordance with any applicable environmental laws and regulations, 
such as the RoHS Directive. For more details, including RoHS compatibility, please contact a 
ROHM sales office. ROHM shall have  no responsibility for any damages or losses resulting 
non-compliance with any applicable laws or regulations.

When providing our Products and technologies contained in this document to other countries,  
you must abide by the procedures and provisions stipulated in all applicable export laws and 
regulations, including without limitation the US Export Administration Regulations and the Foreign 
Exchange and Foreign Trade Act.

This document, in part or in whole, may not be reprinted or reproduced without prior consent of 
ROHM.
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