
Uninterruptible power supply for the Raspberry Pi

 No Worries
A sudden loss of power can create critical problems for many 

applications. To avoid such outages, the Raspberry Pi has a 

proper uninterruptible power supply. By Udo Seidel

the soldering iron to use the UPiS with the 
Raspberry Pi. This UPS consists of one board 
connected via the GPIO pins to the Rasp 
Pi [1] and a lithium polymer (LiPo) battery. 
One of the delivered components is a piece 
of double-sided tape used to attach the bat-
tery to the UPS.

Once the Raspberry Pi and the UPiS are at-
tached to one another, the setup no longer 
fits into a standard cover because of the in-
creased size and the need for openings that 

Normally, a battery or a recharge-
able power pack is sufficient 
when running a computer; how-
ever, an uninterruptible power 

supply (UPS) is even better. This article ex-
plores some of the capabilities provided by 
these power supplies.

First steps
Starting out with the elegant UPS called UPiS 
is extremely easy. You don’t need to get out 
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will accommodate additional connections 
and switches (Figure 1). Covers for this pig-
gy-back combination are available over the 
Internet, or you can build one yourself [2].

Incidentally, two versions of the UPS are 
available: basic and deluxe [3]. These two 
versions are almost identical in shape but the 
deluxe version has a larger battery, two volt-
age inputs, and offers more functionality. 
However, the basic version is still impressive 
enough to serve as the foundation for this ar-
ticle. You can explore the differences be-
tween the two versions in more depth in the 
UPiS manual [4] and FAQ [5]. In the mean-
time, the important characteristics of the UPS 
are as follows:
•	 Automatic	charging	of	the	backup	battery
•	 Programmable	shutdown	of	the	computer	

after a power outage
•	 I2C	interface
•	 Monitoring	available	via	external	programs	

and scripts (e.g., Nagios)
•	 Temperature	sensor
•	 Serial	interface
The UPS can only assume the task of supply-
ing power if the Raspberry Pi has already 
been started. A successful boot must there-
fore draw power from an electrical outlet. 
The basic setup is quick. All you have to do 
is connect the UPS board with the LiPo bat-
tery, plug it into the nano-computer, connect 
the power supply, and presto! From then on, 
the UPS will continuously monitor whether 
current is being drawn.

The battery should be charged before run-
ning tests for the first time. If the external 
power	supply	goes	out,	the	little	ARM	com-
puter will continue to run for two more 

hours. However, the operating system of the 
Raspberry Pi will not notice a transfer to bat-
tery power unless additional measures are 
put in place. It is easy and convenient to read 
the current condition of the UPiS via the I2C 
bus [6] [7].

physical check
You should first check the firmware for the 
UPiS board and update it if necessary. You 
would have needed a Windows system if you 
were doing this be-
fore September 
2014. Since then, it 
has become possible 
to update directly 
from	the	ARM	com-
puter provided you 
make some manual 
adjustments.

Communication 
takes place over the 
serial interface of the 
UPS, which needs to 
be accessible from 
the Raspberry Pi. Ac-
cess is established 
by re-setting two 
jumpers of the UPiS. 
Details for doing this 
are found in the user 
handbook [4] under 
“Route Raspberry Pi 
RS232 to UPiS Serial 
Port.”

Users should test 
the setting of the 
jumpers and 

Figure 1: The UPiS comes with additional connections and switches. Although it fits nicely on the Raspberry Pi, 

the combination of the two devices is too big for a standard cover.

01  $ minicom ‑b 38400 ‑o ‑D /dev/ttyAMA0

02

 03  @version

04

 05  www.pimodules.com

06  Upis Basic

07  Firmware Version:1.096 Beta Version

08  Hardware Release:VCO2

09

 10

 11  @status

12  ...

13  Powering Source:USB

14  Upis RTC Date:2014:10:26

15  Upis RTC Time:12:45:54

16

 17  Average Powering Values

18  ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

19  RPi Voltage:05.07 V

20  ...

21  Real Time Clock Correction Factor value is: 0x00

22  Analog Sensor Temperature:43 C 0109 F

23  ...

Listing 1: Terminal Commands
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TTL cable, which can be purchased online. 
Because of the presence of the UPS board, the 
pins can no longer be reached; however, this 
is not a problem. You can redirect the serial 
interface of the Raspberry Pi to the UPiS with 
a firmware upgrade. Similarly, it is possible to 
redirect the interface to the micro-USB con-
nection of the UPS. Then, the USB port of the 
PC should be connected with that of the UPiS 
board. This solution usually works.

In the example described here, communi-
cation took place over the serial USB-to-TTL 
cable previously mentioned using minicom on 
the connected Linux PC. It was not necessary 
to adjust the configuration at all to gain ac-
cess over the micro-USB connection of the 
UPiS. This held true for both the Rasp Pi and 
PC operating systems.

What happens During a 
poWer outage?
The first task of a UPS is to protect connected 
devices from loss of power. The UPS should 
also be able to deal with situations in which 
the loss of power lasts longer than the time it 
takes for the battery to discharge. Typically, 
the UPS will direct all applications to close 
automatically and initiate an orderly shut-
down of the connected device. The UPiS is 
equipped to deal with these tasks as well.

Two methods can be used for reading the 
status of the power supply and initiating suit-
able actions. Additionally, a hardware but-
ton, along with the proper configuration, can 
start an orderly shutdown of the Raspberry 
Pi. This switch has appeared as SDWN 
(Shutdown) during the firmware upgrade. A 
software implementation available via the 
UPiS terminal command @sdwn.

Information regarding a desired shutdown 
is always readable on GPIO pin number 27 

whether the so-called UPiS terminal com-
mands work properly (Listing 1) before updat-
ing the firmware. You should begin all UPiS 
commands with the @ character so that the 
UPS board recognizes them. All of the com-
mands are described in the user handbook.

The second preparatory step is to change 
the plugin location for the power supply. The 
micro-USB connection on the Raspberry Pi is 
used for the firmware upgrade because the 
installation procedure includes a complete 
reset of the UPiS board, and this step would 
interrupt	the	supply	of	power	to	the	ARM	
computer. At the end, you should copy the 
Python script [8] and the firmware to be 
loaded onto the Pi and install python-serial 
and python-smbus if needed:

sudo apt‑get install python‑serial
sudo apt‑get install python‑smbus

The firmware upgrade itself does not involve 
doing anything spectacular. To begin, you 
should put the UPS in the so-called boot-
loader mode. This is done by pressing and 
holding the RST button, then doing the same 
with SDWN. Afterwards, release RST and 
then SDWN. The status LED on the UPiS 
should light up in red at this point. If so, you 
should start the Python script [9] described 
earlier (Figure 2).

Firmware version 1.096Beta was current at 
the time of writing and is available through 
the forum [8]. When you order a UPiS board, 
it will still arrive with version 1.00 of the 
firmware.

serial still Works
Typically, corresponding GPIO pins are used 
to gain access to the serial interface of the 
Raspberry Pi. I use a so-called serial USB-to-

Figure 2: It is recommended that you install the most recent firmware version to avoid errors and to enable 

activation of additional functions.
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for both software- and hardware-initiated 
shutdowns. Therefore, when the Raspberry 
Pi is supposed to respond to the press of the 
hardware button, a program needs to run on 
the Rasp Pi to read out the status of this pin. 
The user handbook for the UPS board pro-
vides a simple Python script free of charge 
(Listing 2), which gently shuts down the 
ARM	computer	with	shutdown ‑h now.

01  #!/usr/bin/env python

02  # Import the access libraries for GPIOs, OS, and time delay

03  import RPi.GPIO as GPIO

04  import time

05  import subprocess

06

 07  # Adapt the pin numbering

08  GPIO.setmode(GPIO.BCM)

09

 10  # We need to pay attention to pin 27

11  GPIO.setup(27, GPIO.IN, pull_up_down=GPIO.PUD_UP)

12

 13  # A loop for waiting until the button is pressed, which is signaled via pin 27

14

 15  while True:

16  # Check if something came in on pin 27

17    if(GPIO.input(27)==0):

18  # We want to execute the following command

19      cmd="sudo shutdown ‑h now"

20  # Send this command to the OS

21      pid=subprocess.call(cmd, shell=True)

22      break

23  # Wait for one second

24    time.sleep(1)

25  # That's all

Listing 2: Shutdown Script
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Figure 3: When it has been configured properly, the 

UPiS will tell when the status of the power supply 

changes.
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work is required to make it function, though. 
The clock is accessed via the I2C bus of the 
Raspberry Pi, which by default is inactive. 
Theoretically, two jumpers should be at-
tached to the UPiS, but they are usually al-
ready in their proper position.

Listing 3 shows the necessary steps that 
need to be executed via software. First, the 
kernel drivers for the real-time clock and the 
data bus need to be loaded and then logically 
connected. This step allows you to control the 
clock via the command-line program hwclock. 
You should first initialize the clock with the 
current time.

More	details	can	be	found	in	the	man-
ual [4]. The various Raspberry Pi versions 
have different ways of numbering the I2C 
buses. The commands in Listing 3 work for 
Model	B.	To	arrive	at	a	configuration	that	
works properly after a system reboot, you 
need to automate the loading of the kernel 
modules and the initialization of the real-time 
clock. When using Raspbian, the appropriate 
files are /etc/modules, /etc/modprobe.d/ras‑
pi‑blacklist.conf, and /etc/rc.local.

The real-time clock can be used to start 
and stop the Raspberry Pi automatically. To 
enable this, the UPS board stores the two val-
ues START and STOP. The first value defines 
the	number	of	minutes	the	ARM	computer	
will run before UPiS shuts it down via a pre-
defined routine. The number stored in STOP 
determines how many minutes the UPS waits 
to boot up the Raspberry Pi again.

summary
UPiS has considerable potential and does not 
need to hide behind the more established prod-
ucts by APC or Eaton. For example, the board 
also features a temperature sensor and an LED 
interface that I have not addressed here. The 
forum [11] furnishes a small C program that 
provides deep insights into the actual state of 
the entire UPiS board. Admittedly, the $52 
(£35/EUR49) price for the basic version is 
higher than that of the Raspberry Pi nano-com-
puter itself, but, in exchange, you will gain 
considerable functionality in addition to the 
uninterruptible power supply.  ● ● ●

You still need to deal with automatic shut-
down. Apparently, there must be a change in 
the status of the power supply for this to be 
triggered. As described above, various steps 
must be undertaken before the Raspberry Pi 
will notice that it is running on battery power. 
Another UPiS terminal command comes to 
the rescue. By issuing @pwrinfo on, the user 
communicates to the UPS board that it should 
signal a status change in the power supply to 
the serial interface (Figure 3). A listener pro-
cess can then react in the desired fashion.

You also can query via @pm regularly for the 
desired information and then initiate suitable 
actions. Users who find dealing with the se-
rial interface unwieldy can use the I2C bus 
for reading out the necessary data. The regis-
ter address needed to do this is 0x6A 0x00.

a nice aDD-on package
In addition to the core UPS functionality, the 
UPiS board provides the Raspberry Pi with 
several other useful capabilities. One of these 
is the mechanical on/ off switch (Figure 1). 
Usually, users must bravely pull out the cable 
to power down the Raspberry Pi or imple-
ment one of the sets of handicraft instruc-
tions [10]. The UPS board presented here 
makes this superfluous.

Another interesting feature is the battery-
powered real-time clock. A bit of preparatory 

1]  GPIO: http://  www.  raspberrypi.  org/  documentation/  usage/  gpio/

[2]  Proper housing:  
http://  www.  modmypi.  com/  raspberry‑pi/  cases/  upis/  upis‑and‑raspberry‑pi‑case

[3]  UPiS Advanced: http://www.modmypi.com/raspberry‑pi/breakout‑boards/pi‑mod‑
ules/upis‑advanced‑uninterruptible‑power‑intelligent‑supply

[4]  UPiS manual: http://  www.  pimodules.  com/  _pdf/  Upis_Manual_V1.  10.  pdf

[5]  UPiS module: http://  pimodules.  com/  _pdf/  Upis%20Module%20FAQ%201.  5.  pdf

[6]  NXP: http://  www.  nxp.  com/  documents/  user_manual/  UM10204.  pdf

[7]  I2C bus: http://  en.  wikipedia.  org/  wiki/  I%C2%B2C

[8]  Forum: http://  www.  forum.  pimodules.  com/  viewtopic.  php?  f=10&  t=67#  p330

[9]  YouTube video: http://  www.  youtube.  com/  watch?  v=CgyTqgtN7Mg

[10]  Handicraft instructions:  
http://  events.  linuxfoundation.  org/  sites/  events/  files/  slides/  RasPiHacks.  pdf

[11]  Sample script: http://  www.  forum.  pimodules.  com/  viewtopic.  php?  f=7&  t=47
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01  $ modprobe i2c‑bcm2708

02  $ modprobe rtc‑ds1307

03  $ ls /sys/class/i2c‑adapter/i2c‑1

04  1‑003b  1‑004c  1‑004d  delete_device  device  name  new_device  power  subsystem  uevent

05  $ echo ds1307 0x68 > /sys/class/i2c‑adapter/i2c‑1/new_device

06  $ hwclock ‑r

07  Sun 26 Oct 2014 20:31:20 UTC

Listing 3: Activating the Real-Time Clock
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