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Simple split 
supply generator 

This circuit shows how a simple 
boost regulator can be used to gen¬ 
erate a split supply by adding just 
a few components. This example 
is based around the MC34063 and 
is derived from the improved SiD- 
RADIO power supply published in 
Circuit Notebook, June 2014 (pages 
80-81). However, virtually any boost 
circuit can be used in this way. 

The +12V rail is generated from 
the +5V rail in the usual manner: IC2 
briefly switches on an internal tran¬ 
sistor between pins 1 and 2 (Switch 
Collector and Switch Emitter, re¬ 
spectively). This causes current to 
flow from the 5 V supply through the 
4.7Q resistor, then inductor L5 and 
through IC2 to ground. This current 
flow charges L5’s magnetic field. 

When IC2’s internal switch turns 
off, L5’s magnetic field starts to col¬ 
lapse and as a result, the voltage 

at pin 1 of IC2 rises dramatically, 
forward-biasing Schottky diode Dl 
and charging the output capacitor 
filter bank via RF interference sup¬ 
pression inductor L6. The resulting 

voltage is well above the 5V input 
and depends on the duty cycle that 
IC2’s internal switch operates at. 

The voltage across the output 
capacitors is divided down by the 
13k£2 and 1.5kf2 resistors to provide 
feedback to pin 5 of IC2, so it can 
regulate the output voltage to about 
12V [1.25V x (13kfl - 1.5k£l + 1)]. 
IC2 also senses the voltage across 
the 4.7Q resistor and should this 
exceed 300mV, the internal switch 
is turned off, protecting the circuit 
against overload. 

The extra components comprise 
a lpF capacitor from pin 1 of IC2 
to feed two more Schottky diodes. 
When the voltage at pin 1 shoots 
up, just after the internal switch is 
turned off, this capacitor charges 
up to 12V via D2. The next time 
IC2’s internal switch turns on, pin 
1 drops to 0V and so the bottom 
end of this added capacitor swings 
to -12V. This causes diode D3 to be¬ 
come forward-biased, charging the 
two output capacitors to a little less 

than -12V via L7. 
There are a couple of provisos to 

this method of generating a split sup¬ 
ply. First, the -12V output is likely 

to he a little lower than nominal, ie, 
around -11.7 V. 

Since IC2 must compensate for the 
forward voltage of Dl by driving pin 
1 above +12V, this effectively can¬ 
cels out the voltage loss for the nega¬ 
tive rail generator in D2. However, 
D3 will also contribute a voltage 
drop of around 0.2-0.5V (depending 
on current draw) and so the negative 
output will be this much lower than 
the positive rail, assuming the load 
is connected across both rails. But 
note that most circuits requiring bal¬ 
anced rails do not require exactly the 
same voltage from each rail anyway. 

If you need the rails to be better 
balanced, one simple solution is to 
replace Dl with a pair of series-con¬ 
nected Schottky diodes. This will re¬ 
duce overall efficiency but IC2 will 
respond by increasing the voltage at 
pin 1 slightly and this will tend to 

cancel out the loss in voltage at the 
negative rail due to D3. 

Regardless, the negative output as 
shown here is not regulated since 
IC2 has no feedback from this out¬ 

put. Also, note that op amps tend 
to be more sensitive to variations in 
the voltage at their negative rail than 
the positive rail, although this does 
vary from device to device (check the 
positive and negative CMRR curves 
in the respective data sheet). 

A better solution is to change the 
feedback divider resistors to increase 
the output voltage by 0.5-2V and 
then fit a symmetrical pair of linear 
regulators, with worst-case drop-out 
voltages lower than the voltage in¬ 
crease you have provided, on both 
outputs. Using LDO regulators will 
let you minimise the extra voltage 
required, maximising efficiency. 

Nicholas Vinen, 
Silicon Chip. 
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