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This circuit provides a 5V power supply with a backup battery. Normally this circuit is powered by 230V~, but when this is disconnected the batteries will take over. The batteries will be recharged again when 230V~ is supplied.
Note 1: The efficiency is lower than a regular 5V voltage regulator with a 7805; mainly because of the use of LM317.
Note 2: I have not yet checked the stability of this supply when the power source changes. For now I cannot say whether the 5V is maintained all the time. Also I don’t recommend powering sensitive equipment with this supply.
Circuit
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Part list
Part           Amount
   Description

F1             1   

   0.1A / 250V

C3,C4          2   

   0.1uF

C2             1   

   1 mF

D4             1   

   1N4148

D1,D2,D3       3   

   1N5408

R1             1   

   22 Ohm,  1/4W

BR1            1   

   230V

PL1            1   

   230V AC plug

C1             1   

   470 uF

U2             1  

   7805, max 1.5A
B1             1   

   6x AA Rechargeable, NiMH type

T1             1   

   230V AC -> 9V AC 

U1             1
        LM317

Explanation
T1 transforms 230V~ into 9V~. This 9V~ is rectified by BR1 and smoothened  by C1. The voltage on C1 is calculated by:
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(Eq 1)
From the LM317 datasheet [1] we know the dropout voltage of the LM317 at 50mA is about 1.5V (see figure 1), so the maximum voltage on the output of U1 can be calculated.
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(Eq 2)
[image: image4.png]2
A

30

25

20

15

Dropout Voltage

aVgyr=100mv

lour = 154
oyt = 14

out = 200ma

| [ Lon et

75 -50 25 0 25 50 75 100 125 150

TEMPERATURE (°C)




Figure 1: LM317 dropout voltage [1]

D1 is placed to make sure the batteries will only provide power to U2. Because D1 is a germanium diode this means it only has a 0.2V voltage drop. The LM317 regulates the voltage between Adj and Out to virtually be 1.25V. So if we take R1 = 20 Ohm, the current and voltage to charge the battery is


[image: image5.png].25/22

56.8[mA]









(Eq 3)

Ub1 = Uu1,out – Ud1 = 10.0-0.6 = 9.4 [V]




(Eq 4)
The voltage between the inputs of D2 and D3 is the difference between UC1 and UB1 which are calculated in Eq 1 and Eq 4 respectively. Because of D2 and D3, the higher of these two voltages will provide power to U2,in and shut the other diode. The lower voltage can’t let it’s diode conduct. Normally, UC1 is higher so it will provide the current. But when PL1 is not plugged in at 230V, this means UC1 will be zero Volts, so the batteries will provide power.
U2 then uses this power to regulate 5V between Gnd and Out. For information on this part of the circuit, read [2]. C2 is placed to smoothen out any voltage changes that may occur when the power source is changed.
Notice that ordinary 1N4148 diodes can’t be used at  D2 and D3 because these kind of diodes can only deal with 150mA. That’s why 1N5408’s, which can take 3A, are used. One may have to replace D1 too when changing R1 to a lower value. The batteries are NiMH because these don’t require to be fully empty when you reload them. 6 batteries of 1.5V are used instead of a 9V battery, because these have much more capacity. In some applications this might be wanted.
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Disclaimer
Although I did my utmost best to make this a reliable document, I do not guaranty this circuit, it’s components or the explanation to be right. Any use of these is at own risk. Also, information on the parts can’t and won’t ever be complete. I recommend following the part list as much as possible, but also use your own knowledge and interpretation of the circuit.

This document and it’s content may never be used for commercial ends without explicit approval in writing. When publishing anything non-commercial containing the circuit or it’s explanation please refer to this document and it’s author.
If you have got any feedback on this document or the circuit, please contact me via my website.
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