
 

 

  



Surge Current in the Capacitor-Input Filter 

Before the switch in Figure 2–49 is closed, the filter capacitor is uncharged. 
 

 At the instant the switch is closed, voltage is connected to the bridge and the uncharged capacitor appears 
as a short, as shown.  
 
This produces an initial surge of current, Isurge, through the two forward-biased diodes D1 and D2. 
 
The worst-case situation occurs when the switch is closed at a peak of the secondary voltage and a maximum surge current, 
Isurge(max), is produced, as illustrated in the figure. 
 

 
The fuse rating is determined by 
calculating the power in the power supply load, which is the output power. Since Pin = Pout 

in an ideal transformer, the primary current can be calculated as 

 
The fuse rating should be at least 20% larger than the calculated value of Ipri. 
 
 
  



Voltage Regulators 
 

 
Most regulators are integrated circuits and have three terminals—an input terminal, an output terminal, and a reference 
(or adjust) terminal. The input to the regulator is first filtered with a capacitor to reduce the ripple to 10%. 
 
Filtering is accomplished by a large-value capacitor between the input voltage and ground. 
 
An output capacitor (typically 0.1 mF to 1.0 mF) is connected from the output to ground to improve the transient 
response. 
 
A basic fixed power supply with a +5 V voltage regulator is shown in Figure 2–51. 
 

 
 

 
 

 
  



2–7 DIODE LIMITERS AND CLAMPERS 
Diode Limiters 
 
As the input voltage goes positive, the diode becomes forward biased and conducts current.  
 
Point A is limited to +0.7 V when the input voltage exceeds this value.  
 
When the input voltage goes back below 0.7 V, the diode is reverse-biased and appears as an open.  
 
The output voltage looks like the negative part of the input voltage, but with a magnitude determined by the voltage 
divider formed by R1 and the load resistor, RL, as follows: 

  
 

 
 



 

 

 



 
 
EXAMPLE 2–11 



 
  



 

 
 
A Limiter Application  
Many circuits have certain restrictions on the input level to avoid damaging the circuit.  
For example, almost all digital circuits should not have an input level that exceeds the power supply voltage.  
An input of a few volts more than this could damage the circuit.  
To prevent the input from exceeding a specific level, you may see a diode limiter across the input signal path 
in many digital circuits. 

 
 
EXAMPLE 2–12 Describe the output voltage waveform for the diode limiter in Figure 2–61. 

 
  



Diode Clampers 
A clamper adds a dc level to an ac voltage. Clampers are sometimes known as dc restorers. 

 
If the capacitor discharges during the period of the input wave, clamping action is affected. 
 
If the RC time constant is 100 times the period, the clamping action is excellent.  
 
An RC time constant of ten times the period will have a small amount of distortion at the ground level due to the 
charging current. 
 
The net effect of the clamping action is that the capacitor retains a charge approximately equal to the peak value of the 
input less the diode drop.  
 
The capacitor voltage acts essentially as a battery in series with the input voltage. The dc voltage of the capacitor adds 
to the input voltage by superposition, as in Figure 2–63(b). 
 
 
If the diode is turned around, a negative dc voltage is added to the input voltage to produce the output voltage as 
shown in Figure 2–64. 

 
  



EXAMPLE 2–13 

 
 
 
  



2–8 VOLTAGE MULTIPLIERS 
Voltage Doubler 

 
 

 

 

 
  



2–9 THE DIODE DATASHEET 
 
Data Categories 
 
Absolute Maximum Ratings  
The absolute maximum ratings indicate the maximum values of the several parameters under which the diode can be 
operated without damage or degradation.  
 
Generally, the maximum ratings are specified for an operating ambient temperature (TA) of 25°C unless otherwise 
stated. Ambient temperature is the temperature of the air surrounding the device 
 
VRRM The peak reverse voltage that can be applied repetitively across the diode. 
Notice that it is 50 V for the 1N4001 and 1000 V for the 1N4007. This rating is the 
same as the PIV. 
 
IF(AV) The maximum average value of a 60 Hz half-wave rectified forward current. 
This current parameter is 1.0 A for all of the diode types and is specified for an ambient 
temperature of 75°C. 
 
IFSM The maximum peak value of nonrepetitive single half-sine-wave forward surge 
current with a duration of 8.3 ms. This current parameter is 30 A for all of the diode 
types. 
 
Tstg The allowable range of temperatures at which the device can be kept when not 
operating or connected to a circuit. 
 
TJ The allowable range of temperatures for the pn junction when the diode is operated 
in a circuit. 
 

1N4001 - 1N4007 

 
 
Thermal Characteristics 
 All devices have a limit on the amount of heat that they can tolerate without failing in some way. 
 
PD Average power dissipation is the amount of power that the diode can dissipate under any condition. A 
diode should never be operated at maximum power, except for brief periods, to assure reliability and longer 
life. 
 



RuJA Thermal resistance from the diode junction to the surrounding air. This indicates the ability of the 
device material to resist the flow of heat and specifies the number of degrees difference between the junction 
and the surrounding air for each watt transferred from the junction to the air. 

 

 
 
Electrical Characteristics  
The electrical characteristics are specified under certain conditions and are the same for each type of diode. 
These values are typical and can be more or less for a given diode. Some datasheets provide a minimum and 
a maximum value in addition to a typical value for a parameter. 
 
VF The forward voltage drop across the diode when there is 1 A of forward current. To determine the 
forward voltage for other values of forward current, you must examine the forward characteristics graph. 
 
Irr Maximum full load reverse current averaged over a full ac cycle at 75°C. 

 
 IR The reverse current at the rated reverse voltage (VRRM). Values are specified at two different ambient 
temperatures. 
CT This is the total diode capacitance including the junction capacitance in reverse bias at a frequency of 1 
MHz. 
 Most of the time this parameter is not important in low frequency applications, such as power supply 
rectifiers. 

 

 
 

Graphical Characteristics 
 
The Forward Current Derating Curve 
Forward Characteristics Curve 
Nonrepetitive Surge Current 
Reverse Characteristics 
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