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Application Information

FMKS Series Diodes with Temperature Detection

Summary
In the FMKS series, a Schottky barrier diode is formed on 
the same die as the fast-recovery diode that is used as the 
secondary-side rectifier diode, making temperature-change 
detection in real-time possible, as well as reducing part 
count and design time.

Circuit Operation
For switched mode power supplies in applications such as 
audio systems and adaptors, by using thermistor character-
istics, overloaded state is detected through the temperature 
of the rectifier diode at the secondary side of the switched 
mode power supply.

Figure 1 is a typical application circuit using a thermistor 
for thermal detection of the rectifier diode. In this circuit, 
when the temperature of D1 goes up, the resistance value of 
the thermistor (which is thermally connected to D1) will be 
reduced; see Figure 2 for general characteristics of thermis-
tors. When the temperature of D1 rises and the resistance 
value of the thermistor drops, the base voltage of Tr1 
reaches the threshold and Tr1 turns on. Then current flows 
through the photocoupler, and by the signal sent back to the 
primary side through the photocoupler, the supply of electric 
power will be limited.

By using this method, the destruction of switched mode 
power supplies in the overloaded state can be avoided.

By Maxx Yoshida 
Sanken Electric Co., Ltd.
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Figure 1: Secondary Side of Switched Mode Power 
Supply using Thermistor

Figure 2: General Thermistor Temperature Characteristics 
Increasing thermistor temperature reduces thermistor resistance.
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Figure 3 is an application circuit using a Schottky barrier diode 
instead of a thermistor. Schottky barrier diodes have character-
istics that IR (leakage current) increases when temperature rises 
(see Figure 4).

When D1 temperature rises, the leakage current from the 
Schottky barrier diode (which is thermally connected to D1) will 
increase. Due to the increase of this leakage current, when Tr1 
base current reaches the threshold, Tr1 will turn on. Then, in the 
same way as the case when using a thermistor, the current flows 
through the photocoupler, and by the signal sent back to the pri-
mary side through the photocoupler, the supply of electric power 
will be limited.

By using this method, the destruction of switched mode power 
supplies in the overloaded state can be avoided.
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Figure 3: Secondary Side of Switched Mode Power 
Supply using Schottky Barrier Diode

Figure 4: Schottky Barrier Diode 
IR-TJ Characteristics
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Issues When Using Thermistors or Schottky 
Barrier Diodes
In any case, since temperature differences occur between the 
thermistor or the Schottky barrier diode and the device detecting 
the temperature (the secondary rectifier diode D1 in the above 
mentioned cases), accurate temperature cannot be detected in 
real-time using thermistors or Schottky barrier diodes.

For this, it is necessary to consider the thermal connections of the 
device that detects temperature and the device of which tempera-
ture is detected.

It is ideal that the temperature-detecting device is formed on the 
same die as the device of which temperature is detected in order 
to detect changes in temperature in real-time.

In the FMKS series, a Schottky barrier diode is formed on the 
same die as the fast-recovery diode that is used as the secondary-
side rectifier diode (see Figure 5). Thus, temperature change 
detection in real-time is made possible, and part count and design 
time is reduced.

Figure 5: Internal Structure

Ultra-fast recovery diode (200 VRM(V)) and thermal-detect 
diode are incorporated into a TO-220F package.
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