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The 78xx series of three terminal positive voltage regulator chips have been on the market 
for many years and have found universal application in a vast number of practical circuits. 
 
Originally the units were available with the following range of standard output voltages,  
namely 5, 6, 8, 12, 15, 18 and 24 volts. 
 
During my experiments with the ubiquitous NE602 mixer/oscillator chip, I found that it 
needed a regulated 6 volt supply but I only had a few 5 volt (7805) devices in my jewel box.  
A study of the data in Reference 1 showed that all was not lost – I only needed two 
additional resistors to turn a 5 volt regulator into producing the desired  6 volt regulated 
output. 
 
Further reading showed that the desired 6 volts (6.2 volts in fact, but close enough for the 
purpose) could also be simply obtained by the judicious application of two 1N4148 diodes to 
the traditional 7805 circuit arrangement!  
 
Firstly, going back to basics: Figure 1 shows the standard text-book circuit for the 78xx 
device configured for normal operation. 
 
Figure 1. Standard Circuit (Ref.1) 
 

 
 
 Obviously, the standard circuit shown is only capable of a single, specified output voltage.  
In order to obtain the 6 V output mentioned in the introduction, some additional circuitry is 
required – this is shown in figure 2 (note that the stabilising capacitors have not been 
included for clarity, but should be included in practice) 
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Figure 2 : Modifications to increase output voltage (Ref. 1) 
 
 

 
 
Equation 1 does not really provide the practical information needed, so it is more useful to 
use the simplified design equations given below: 
 

R1 = Vreg/0.020  (Vreg is the regulator standard output voltage, in our case 5V) 
 
R2 = (Vout - Vreg)/0.025  (Vout is the desired output voltage, say 6 V) 
 

Note 1 : the 0.020 is the 20mA flowing through R1, while the 0.025 allows for the typical 
value of the quiescent current (IQ) of 5mA 

Note 2 : this arrangement only allows for the output voltage to be increased 
 
For example, for Vreg = 5 V,  R1 = 250 ohms and R2 = 40 ohms, Vout= 6V as required. 
 
(using standard resistor values, with R1 = 270 ohms and R2 = 47 ohms, Vout will be 
approximately 6.1 V with the 5 V regulator – close enough for the purpose!)  
 
An alternative way of increasing the output voltage is by including one or more silicon diodes 
e.g of the 1N400x type in series with the common connection to the zero rail.  Each diode 
has the effect of increasing the output voltage by approximately 0.6 V. See figure 3. 
 
Figure 3. Output voltage increased by use of diodes (Ref. 2) 
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The 7800 regulator chip can also be configured as a constant current source (to charge 
NiCad batteries for example) as shown in Figure 4. 
 
Figure 4 : Constant current supply (Ref 1) 
 
 

 
 
 
While the 78xx regulator chips have internal short circuit current limiting capability as well as 
thermal overload protection, it is prudent to add an additional protection diode across the 
device to prevent destruction due to reverse voltage across the chip due to either a short 
circuit on the input side, or to feedback from the output side due to a large capacitance in the 
equipment being supplied.  A series diode on the output is also strongly recommended (bear 
in mind the additional 0.6 V drop across the diode) if the device is used to charge a sealed 
lead acid battery for example – ac mains failure would be disastrous to the chip! (load –
shedding?). Figure 5 shows the suggested protective measures which could be taken. 
 
Figure 5. Device Protection (Ref. 3) 
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