
Building a 5-volt power supply for a Raspberry Pi

 Batteries Not  
 Included
Free your Raspberry Pi from the wall outlet with a 

mobile power supply. By Scott Sumner

supply that drives your Pi from a dedicated 
gel cell, an existing battery system (e.g., in a 
robot project), or even your car.

In this article, I show you how to build a 
power supply that provides 5 volts DC at up 
to 2 amps (see the “Materials” box). It will 
accept AC or DC input and easily handle 12-
14V. If you want to go higher than that, 

The wall-wart-style power supplies 
that ship with Raspberry Pi starter 
kits are great for bench testing, de-
velopment, and any application for 

which mains power is readily available. 
However, when your project needs to be por-
table or integrated into a project with a low-
voltage design, you need to build a power 
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Scott is Producer and Educator at 
the Mayborn Science Theater on 
the campus of Central Texas Col-
lege in Killeen, Texas. When he’s 
not creating the next great tale of 
the universe or flying through 
the stars, he can be found play-
ing with Lionel trains or Linux 
computers.
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you’ll have to add a heat sink to the regula-
tor. The power supply is built on an eight-po-
sition barrier strip and doesn’t require any 
soldering.

The Build
To get started, break out the barrier strip and 
set it up horizontally (Figure 1). Fresh out of 
the package, the screws on the strip will be 
very stiff. Go ahead and use your screwdriver 
to loosen all of the screws now; it’ll save a lot 
of trouble as you start to attach components.

Open up the two NTE parts and grab your 
needle-nose pliers. Start with the bridge rec-
tifier (NTE 5319, the four-lead component) 
and use the pliers to bend the leads away 
from the center. The goal is to arrange the 

four leads so they line up with the first four 
positions on the top left of the barrier strip 
(Figure 2). Tighten the first three screws (left 
to right) but leave the fourth one loose.

Next, spread the leads on the regulator 
(NTE 1934, the three-lead component) the 
same way. The regulator is installed upside-
down, with the left lead overlapping the last 
lead of the bridge rectifier in position 4 on 
the barrier strip and the other two leads in 
positions 5 and 6 (Figure 3).

Now cut the jumper wires. I made mine 
about 6 inches each, but they can be shorter 
if you like. You need a black wire that spans 
five barrier strip positions, a red wire that 
spans five barrier strip positions, and a red 
wire that spans one position. Crimp spade 
lugs on both ends of all three wires.

Working on the bottom of the barrier strip 
(Figure 4), connect one end of your long red 
wire to position 1 (the left end). The other 
end of this wire goes to position 5 on the 
bottom of the strip, along with the positive 
side of the 33mF capacitor (see the box “Ca-
pacitor Safety”). The negative side of the 
33mF capacitor and the black jumper wire 
connect to position 4. The other end of the 
black jumper wire and the negative side of 
the 330µF capacitor connect to position 8 on 
the barrier strip. The positive side and the 
short red jumper connect to position 7. The 

Figure 1: Align the open barrier strip horizontally on 

your workbench.

Figure 2: The rectifier connects on the top left of the 

barrier strip. Leave the fourth screw loose, another 

part goes there as well in the next step.

Figure 3: The regulator goes on the top of the barrier 

strip, upside down. The left-most pin should overlap 

the rectifier and share position 4.

Parts

  NTE 5319 – bridge rectifier

  NTE 1934 – 5V, 2A regulator

  33mF, 100V capacitor

  330µF, 35V capacitor

  8-position barrier strip

   6 spade lugs (10 if you are using a gel cell 
battery)

  3 jumper wires, at least 20 gauge

 

Tools

  Screwdriver

  Needle-nose pliers

  Crimpers

MATeriAls

Capacitors can be polarity sensitive and carry 
a large charge. Be sure to look for a strip of 
dashes indicating the negative side of the 
capacitor. These should always be connected 
to the ground side of your circuit.

Capacitors are very good at storing a charge 
for a long time – even years! The design of a 
capacitor lends itself to very fast delivery of its 
stored electricity, so they can give quite a nasty 
shock.

CApACiTor sAFeTy
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electrician if you are using the power supply 
in this manner.

Final ConneCTions and 
TesTing
If you’re powering the supply with a gel cell, 
you’ll need a set of battery leads. Cut them to 
whatever length you need to comfortably 
reach your battery, with a little extra left 
over, then crimp spade lugs on both ends of 
both wires. If you’re going to power the sup-
ply from a car, cut the leads as before but 
only put spade lugs on one end (see the box 
“Special Notes for Car Installations”). Your 
local electronics shop will carry a cigarette 
lighter plug (Figure 7) that you can attach to 
the other end.

Before you connect your Raspberry Pi, it’s 
a good idea to make sure everything is per-
forming as you expect. Power up the supply 
with nothing connected to the 5V outputs. 
Check the output voltage with a meter to 
make sure you are indeed getting 5V. If the 
meter says -5, then the ground and power 
leads are reversed. 

If you get 0V (or significantly greater than 
5V), double-check all of the connections 
again. Once your meter reads 5V on the out-

other end of the short jumper connects to 
position 6.

To complete the power supply, I connected 
an old USB pigtail in positions 7 and 8 on 
top, so I have a standard socket (Figure 5). 
Power input is on the bottom of the strip in 
positions 2 and 3; you can connect AC or DC 
at these terminals. Clean 5V will appear at 
position 7 on top, with ground at position 8 
on top (Figure 6). 

Remember that this power supply cannot 
accept mains voltage directly. If you want to 
connect this power supply directly to the 
mains, you’ll need a properly wired step-
down transformer first. Please consult an 

Figure 4: Adding the wires and capacitors. Be sure to 

look for the polarity indication!

Figure 5: The finished power supply, without a power source.

Figure 6: Connect your power source, and your 

power supply is complete.

5-Volt power supply

32

FeATures

RaspbeRRy pi Geek issue 06



put, power down the supply, connect your 
Pi, and power it up again!

operaTion Theory
AC power flows in a sine wave (Figure 8). 
Ground is located in the middle of the wave-
form. Waves above the ground line are posi-
tive voltage, and waves below are negative. 
The wave frequency is the number of times 
the waveform rises and descends relative to 
the ground line in one second. American 
mains power runs at a frequency of 60Hz, 
and the peak of the waves is 110V.

The bridge rectifier is designed to “flip” 
the negative portion of an AC waveform to 
positive. The voltage coming out of a bridge 
rectifier is still oscillating between 0V 
(ground) and peak, but it never goes into the 
negative. A bridge is four diodes in a dia-
mond configuration. A diode will only allow 
current to pass in a single direction and has 
an associated drop voltage. A diode fed 12V 
with a 1V drop will have 11V on its opposite 
side. The four-diode configuration is like a 
set of routing gates. Positive voltage is sent 
around one side of the diamond, and nega-
tive voltage is sent around the other side. 
When voltage passes through a bridge, it 
goes through two diodes, so it drops 2V.

If you’re using a battery or other DC source 
to power the supply, then all of the voltage 
follows the same path across the bridge and 
emerges on the + and - leads 2V lower than 
it started. Because the bridge rectifier 
“routes” all of the voltage to be positive or 
negative, it doesn’t matter which lead is on 
which input side.

The regulator does all of the heavy work. 
As long as the input voltage is above its mini-
mum requirement, it will output its rated 
voltage. The minimum voltage for the 1934 is 

8V. Because the bridge rectifier will drop 2V, 
the input voltage for the entire power supply 
needs to be at least 10V to function. For this 
article, I’m using a 5V regulator, but you can 
also get them for 12V or adjustable for cus-
tom voltages. Excess voltage gets burned up 
as heat, so be careful, the regulator can get 
hot!

Capacitors are electronic buckets. The two 
in this power supply serve the same purpose, 
but for different reasons. The first capacitor 
is connected to the output of the bridge recti-
fier. Remember that the output oscillates 
from zero to the peak voltage. The capacitor 
will smooth out the waves and provide a 
constant input voltage to the regulator.

On the output side of the regulator, the ca-
pacitor protects against sudden heavy loads. 
A capacitor can respond to changes in elec-
trical load much faster than the regulator it-
self. A sudden load without a capacitor will 
drop the regulator voltage until it can com-
pensate and ramp it back up. This dip is 
enough to cause the Pi to reboot if it’s severe 
enough. You might have experienced this if 
you plug a USB device into your Pi and it 
suddenly reboots.

ConClusion
One of the advantages of this power supply 
is its ease of assembly. Additionally, it’s pos-
sible to power your project without being 
tethered to an electrical outlet, or you can 
use an existing battery system. If your project 
involves mains power (or any high voltage), 
always take extra safety precautions.

Now that your Pi is set free, go out and 
create wherever strikes your fancy.  ● ● ●

Figure 7: Cigarette lighter power 

adapter (image courtesy Wikipedia 

CC BY-SA 3.0).

Figure 8: Voltage waveforms pre- and post-rectifier. Note that the rectifier output is still in waves, 

but they are now all in the positive direction.

If this power supply is put into a car, remem-
ber that the whole chassis is “ground” (most 
cars use a negative ground, a few may still 
use positive), so it is possible to have a 
“short to ground” if any of the sensors or 
outputs connected to the Pi also connect to 
the chassis (either by accident or by design of 
the component.)

For low-voltage systems like the Pi, it’s best 
just to run dedicated ground wires and keep 
everything isolated from the car frame. This 
may require some creative mounting of com-
ponents or the power supply itself, but the lack 
of ground loops and spikes from the car elec-
trical system will be well worth it!

speCiAl NoTes For CAr 
iNsTAllATioNs
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