
Testing a Pi UPS module

 Emergency  
 Power

When the Raspberry Pi is connected to a car ignition or the USB port 

on a TV, you run the risk of data loss with a hard shutdown. The Pi UPS 

bridges short lapses in the power supply and shuts down your Rasp 

Pi safely when the power remains off. By Christoph Langner

However, this method of receiving power 
has a huge disadvantage. When you shut the 
TV off or turn the ignition off, you cause an 
abrupt interruption in the flow of power to 
the Raspberry Pi. In the long run, you will 
have to reckon with the danger that these in-
terruptions can lead to a loss of data or a 
damaged operating system. To prevent the 
occurrence of such problems, you must per-
form an orderly shutdown of the Raspberry 

The Raspberry Pi with its meager 
consumption of only 3 watts is pre-
destined to be the brain for an info-
screen [1] or a simple entertain-

ment center for a TV in the home, car, or 
RV. Generally, the Raspberry Pi only needs 5 
volts from the USB port of a monitor or TV. 
It can also snatch up power from the on-
board power supply of a car or truck via a 
USB adapter.
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Pi before turning off any devices the Pi is 
working with. This approach is not so easy 
when the Raspberry Pi is hidden behind 
something like the dashboard of a car.

EmErgEncy PowEr for 
thE rasPbErry Pi
For those who want to be certain that the 
Raspberry Pi has time for a proper shut-
down, the Pi UPS [2] for the GPIO port of 
the Raspberry Pi is an excellent solution 
(see Ta ble 1). German manufacturer CW2. 
electronics offers an uninterruptible power 
supply (UPS) that you can attach to the little 
computer to protect it in the event of loss of 
power from the regularly used source. The 
power is drawn from a battery pack, and the 
computer is shut down after a time interval 
of your choosing.

The Pi UPS is a 55x40mm (~2x1.5-inch) 
board that sits on the GPIO socket of the 
Raspberry Pi, as shown in Figure 1. The 
UPS routes the pins of the GPIO port up-
ward so it is possible to plug in additional 
Raspberry Pi extension boards. You can 
hook up the battery cable via terminal con-
nections to the UPS. Be sure to push the 
black negative pole of the cable into the left 
connection jack that is labeled GND. Instal-
lation guidelines [3] with detailed illustra-
tions in English can help during setup.

Be aware that when a UPS board is added 
to the Raspberry Pi, it will no longer fit into 
all Raspberry Pi housings because of the in-
crease in size. If you find that a particular 
housing is not large enough, you will need to 
work on it to create openings and notches as 
needed. Make sure you create an opening for 
the micro-USB connection, because the 
power supply for the Raspberry Pi comes via 
the added board.

The colored LEDs on the board signal the 
current status of the Pi UPS. When the green 
LED (LED1) lights up, this means that the 
contact between the 5 volts from the USB 
power supply and the board is correct. If the 
orange LED (LED2) lights up, this means 
something is not right with the battery. If you 
see orange, you should check the connection 
to the board or change out the batteries. The 
red LED (LED3) lights up as soon as the bat-
tery has to start supplying power to the Rasp-
berry Pi (Figure 2).

thE UPs DaEmon in 
rasPbian
The Pi UPS delivers power to the Raspberry 
Pi as long as the batteries last and without 
the need for additional software. To protect 

the batteries and avoid an uncontrolled shut 
down if the batteries run out, you should in-
stall the Pi UPS monitor [4] as a background 
service. The program watches over the con-
dition of the UPS and, during a preset period 

Manufacturer CW2. electronics GmbH & Co. KG

Voltage supply Micro-USB

Emergency power source 6 AA batteries (7.5-12V, min. 1,000mAh)

Operating status indicator 3 LEDs

Signaling I2C bus (pin 3 and pin 5)

Software Pi-UPS-Monitor-App (download as DEB)

Delivery contents Pi UPS, bracket for 6 AA batteries

Price EUR 29.99

table 1: Pi UPS

Figure 2: If a sudden loss of power occurs, the Raspberry Pi can pull the necessary electricity 

without interruption from the battery.

Figure 1: The LED lights up in green to signal that electricity is flowing to the Raspberry Pi from 

the USB power supply that has been hooked up.
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The monitor tool provides a little bit of feed-
back via a logfile under /usr/share/piusv‑
monitor/log.piusv. In the log, PRI_POW 
stands for “primary power” and means the 
Raspberry Pi is drawing power from its 
power supply. SEC_POW signals the loss of 
electricity and the startup of the alternative 
power supply, or “secondary power.” If the 
UPS monitor shows BAT_LOW, then the batter-
ies are either low or not connected correctly 
to the UPS.

You can enter more scripts to be executed 
in the configuration file of the Pi UPS moni-
tor, /usr/share/piusvmonitor/config.piusv:

Autostart=1
Logfile=/usr/share/piusvmonitor/log.piusv
TurnOffTime=10
Sleep=1
PRI_POW=
SEC_POW=
BAT_LOW=
ShutDownScript=

You do not need to name the ShutDown‑
Script. The monitor service executes a 
shutdown ‑h now by itself with a loss of 
power. You can change the startup charac-
teristics of the UPS monitor and the logfile 
storage location. Note that Autostart=0 de-
activates the automatic start of the service. 
Additionally, you should adjust the length 
of time in seconds that the UPS has to begin 
shutdown of the Raspberry Pi with a loss of 
power. You should also adapt the check in-
terval.

The manufacturer only offers the Pi UPS 
monitor for Raspbian. Although you can in-
stall the DEB file under Raspbmc, you will 

of time, sends a shutdown signal to the oper-
ating system in the event of a loss of power 
(Figure 3).

CW2. electronics manufactures the Pi 
UPS and offers the Pi UPS monitor in the 
form of a DEB package for Raspbian and 
other Raspberry Pi distributions based on 
Debian. Installation requires only that you 
download the package onto the Raspberry 
Pi and then manually install it via the 
package manager with dpkg: 

$ wget U
  http://www.piusv.de/support/piusvmonitor.deb
$ sudo dpkg ‑i piusvmonitor.deb

The software does not need additional de-
pendencies in Raspbian. The Pi UPS moni-
tor consists of an active background service. 
No additional front end or command-line 
tool provides output on the condition of the 
batteries or the status of the UPS. By using 
pgrep to check the process ID of the pro-
gram piusvmonitor, you can at least figure 
out whether the service has started success-
fully:

$ pgrep ‑l piusv
2185 piusvmonitor

The service should be active immediately 
after installation of the package and a system 
restart. The only commands available for the 
Pi UPS monitor are those that start and stop 
the service:

$ sudo piusvd start
$ sudo piusvd stop
$ sudo piusvd restart

Figure 3: The Pi UPS monitor app works in the background and makes it possible for the Raspberry Pi to shut 

down safely in the event of a loss of power.
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need to set up the build-essential package on 
the system for the build process via the fol-
lowing command:

$ sudo apt‑get install build‑essential

CW2. electronics does not offer official sup-
port for OpenELEC or Arch Linux. However, 
there’s talk in the support forum of the desire 
to put together a support package.

conclUsion
Equipping the Raspberry Pi with an emer-
gency power supply is a good idea, espe-
cially for those who are using the Rasp-
berry Pi in a way that could lead to a hard 
shut down – for example, when the Rasp-
berry Pi draws electricity from the ignition 
of a car or via the USB port on a television. 
The Pi UPS gives the Raspberry Pi the nec-
essary time to shut down properly; how-

ever, the manufacturer currently offers this 
software only for Raspbian. Thus, users 
will need to experiment with the software 
to run it on other distributions.

Everyday use of the Pi UPS reveals a num-
ber of weaknesses, in large part because of 
the design (see the “In Brief” box for more 
details). The battery provides energy to the 
Raspberry Pi in the event of a power loss, but 
the electricity only flows in one direction. Pi 
UPS does not offer a charge function for the 
battery.

Additionally, those who have purchased 
the UPS complain of a continuous discharge 
of batteries within just a few weeks of 
use [5]. To guarantee a fully charged UPS, 
the Pi UPS would do better to work with lith-
ium ion batteries, as do other UPSs [6].  ● ● ●

During the course of this test, I used a Rasp-

berry Pi model B on which Raspbian had been 

newly installed. I observed that the UPS trig-

gered a shutdown after the power supply was 

removed. However, then I saw an immediate 

restart driven by the battery. This was followed 

by a signal from the UPS to shut down, after 

which the computer did a restart. In other 

words, I observed an ongoing cycle of shut-

downs and restarts that continued until the 

battery was empty. This behavior stopped 

when the board was exchanged.

In brIeF
[1]  “Using the Raspberry Pi to Control Digital 

Information Screens” by Wolfgang Dauter-
mann, Raspberry Pi Geek, Issue 6, 2014, 
pg. 42: http://  www.  raspberry‑pi‑geek.  com/ 
 Archive/  2014/  06/  Using‑the‑Raspberry‑Pi‑to‑
control‑digital‑information‑screens

[2]  Pi UPS: http://  www.  piups.  net/

[3]  Installation instructions:  
http://  www.  piups.  net/  support/

[4]  Pi-UPS monitor app download: http://  www. 
 piusv.  de/  support/  piusvmonitor.  deb

[5]  Poor battery life: http://  piusv.  de/  forum/ 
 viewtopic.  php?  f=27&  t=21905

[6]  Uninterruptible power intelligent supply 
(UPiS): http://  www.  pimodules.  com/  _pdf/ 
 UPiS%20Module.  pdf

InFo

Need more Linux? Our free Linux Update newsletter delivers 
insightful articles and tech tips to your mailbox twice a month.

Ft Photography, Fotolia

•   Original articles on real-world Linux

•   Linux news

•   Tips on Bash scripting and other 
advanced techniques

•   Discounts and special offers available 
only to newsletter subscribers

www.linuxpromagazine.com/mc/subscribe

LNM_LinuxUpdate_1-3h.indd   1 1/28/14   1:13:50 PM

pi ups

Features


