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with Peripherals and I°C control Interface
for use with
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What is in the BOX?

This package comes with everything you need to start usindgJB$ePIco right out of the box. It is

assembled, tested and contains all required accessories. All Jumpers are coringhtedtartup
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a single full operatingystem, and this is instructed below.

Each Box contains the following parts:

1 1 xTheUPS Plco module assembled and tested

1 xDual layer wide temperaturadhesivetape (used for battery mounting) stuck on the
bottom side ofUPS Plco battery

1 xSet of installed jumpers

1 xSeparate packed LiPO battery

1 xGold Reset Pin

1 xBuzzer

1 xSticky Pad

1 xHeader Strip
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Please kindly notice thatlue to shipping regulations, LiPO batteries are packed in the same box but
are physicallyr electrically(depending to the Hardware Versiosgparated and not connected to
the UPS Plco module. It must be conraed by the user, and it is a part of the installation procedure.

www.pimodules.com
www.modmypi.com
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Setting up Procedure

1 Ensure that all jumpers are in place on tb@S Plco module There are 4 green, and 1
yellow.
1 If you would like to use the buzzer, you can solder it on ritmsure that this is done with
the correct polarity® t 2 AAGA GBS abé 2y GKS 062FNR aK2dzZ R Yl

1 If you would like to install the Gold Plated Reset Pin, please do so now following the
instructions below. It is not mandatory to inst#itle pin at this time, but it will enable full
function of theUPS Plco module

http://www.pimodules.com/ pdf/lUPS_Plco_Reset Pin_Assembly Manual.pdf

9 If you would like toinstall the Plo fan kit, please do so now following the instructions
below. It is not mandatory to install the fan kit at this time, but it will enable full function of
the UPS PIco module

http://www.pimodules.com/_pdf/lUPS Plco_Fan_Kit Assembly Manual.pdf
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http://www.pimodules.com/_pdf/UPS_PIco_Reset_Pin_Assembly_Manual.pdf
http://www.pimodules.com/_pdf/UPS_PIco_Fan_Kit_Assembly_Manual.pdf

UPS Plco Hardware Installation

There are two different iterations dfiPS Plco boards available at this time HV1.0 & HV1.1. Please
follow the guide for your specific board below to ensure correct installation. To find out which board
@2dz Kl 85 OKSO1 GKS GSNEAZ2Y ydzYoSNJ dzyRSNJ 1 KS (i SE

Please ensure that you have a gapdality power supply available for powering the Raspberry Pi. 5V
H! A& NBO2YYSYRSR® ¢KAA gAff SyadiNB GKFIG GKSNB A

TheUPS Plco uses two GPIO pins to communicate with the Raspberry Pi:

1 GPIO_2Z Generates pwe trains that are recognised by th®S Plco. This allows the PiCo
to judge whether the Pi is running or not.
1 GPIO_2% Operates the initiation of the File Safe Shutdown Process (FSSD)

When theUPS Plco hardware is installed correctly, and thdPS Plco recognises the pulse train, the
UPS LED will twice once per second. This will only occur after a proper softwartg sHtthe UPS
LED is not blinkingr blinking very fastyour system is not correctly sap, and the power backp
will not work. The fobbwing LED blinking patterns are available from the UPS LED:

Very Fast (200mg)Indicates Raspberry Pi is booting

Very Fast (200ms)Indicates cold boot (when the UPSR button has been pressed)

Very Fast (200ms)Indicates Raspberry Pi is shutting down

Normal (500msg, Indicates the Raspberry Pi is powered and UPS has a stable pulse train
Slow (2000ms] Indicates Raspberry Pi is being powered by the UPS battery

1 Off¢ UPS is in low power mode (LPR) and the Raspberry Pi is off
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If you wish to remove th&PS Plco board from your Raspberry Pi, please ensure that the Raspberry
Pi isNOT cable powered, and that the battery connector on the UPS has been removed from the
white socket.In other words, ensure that the Raspberry Pi is completely disconnected from all
power sources, and completely shut-off, before removing the UPS Plco. For the HV1.1, it is not
needed to remove the battery cable, it is enough to press the UPSR button for about 1 second.

This will electrically disconnect the battery from the system.



HV1.0 Installation
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Ensure that theJPS Plco battery isNOT plugged into the UPS.
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spacer to keep the board in place.
Ensure that the Raspberry PNOT powered e.g. the unit is completely off.
Plug theUPSPIco2 y i 2 G KS wl &LIBSNNE tAQ& DtLh
Turn your Raspberry Pi on by installing the power cord to the micro USB connector
The UPS will react to the power:

0 The red & blue LEDs will flash 10 times every second,henduzzer will beep every

second. If the fan kit is installed, this will spin during the cold start up procedure.

Now, plug the battery onto the white battery connector on the top of thes Plco.
That is hardware installation complete! Please note. Safviastallation must be
completed before thaJPS Plco will function.

HV1.1 Installation
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Plug the UPS battery into the white battery socket connector orlJP®PIco
Pass the battery cable through the cable slot onltf#§ PiCo board so that the battery sits
on top of theUPS PIco.
Press the UPSR button on the UPS Plco for about 1 second. This disconnects the battery
electrically from the system for initial boot.
Ensure that the Raspberry PNOT powered e.g. the unit is completely off.
Plug theUPSPlco2 y 12 (G KS wl ALIBSNNE tAQ& DtLh
Turn your Raspberry Pi on by installing the power cord to the micro USB connector
TheUPS Plco will react to the power:

0 The red & blue LEDs will flash 10 times eveppad, and the buzzer will beep every

second. If the fan kit is installed, this will spin during the cold start up procedure.

That is hardware installation complete! Please note. Software installation must be
completed before thaJPS Plco will function.



UPS Plco Software Installation

The UPS PiCo will not function unless the following software is installed, and the Pi correafly set
for UPS use.

1 Ensure that you have the latest version of your chosen operating sy3teetPS Plco is
designedor use on Raspian.

1 Ensure that you have a stable and valid internet connection.

Ensure that your Pi is powered by PSU with at least 5V 2A output.

1 From terminal, enter the Raspberry Pi configuration menu using the following command:

=

sudo raspiconfig

1 Scoll to Advanced Options

#? pi@raspberrypi: ~ == 3%

4| Raspberry Pi Software Configuration Tool (raspi-config) '7

1 Expand Filesystem Ensures that all of the SD card s|
2 Change User Password Change password for the default u
3 Enable Boot to Desktop/Scratch Choose whether to boot into a des
4 Internationalisation Options Set up language and regicnal sett
5 Enable Camera Enable this Pi to work with the R
6 Add to Rastrack Add this Pi to the online Raspber
7 Overclock Configure overclocking for your P
8 Advanced Options Configure advanced settings

9 About raspi-config Information about this configurat

<Select> <Finish> i

9 Then to A7 I€interface and set this to enabled.

E® pi@raspberrypi: ~ — O *

Raspberry Pi Software Configuration Tool (raspi-config)

41 Overscan You may need to configure oversca
A2 Hostname Set the wisible name for this Pi
A3 Memory Split Change the amount of memory made
A4 SSH Enable/Disable remote command lin
A5 Device Tree Enable/Disable the use of Device
L 5PI Enable/Disable automatic loading

] " Enable/Disable automatic loading
A8 Serial Enable/Disable shell and kernel m
A9 Aundio Foree audio out through HDMI or 3
40 Update Update this tool to the latest ve

<Select> <Back>

_v



1 Select Yes, to set the kernel to be loaded by default

P pi@raspberrypi: ~ — O X

Would you like the I2C kernel module to be loaded by

defaulc?

9 Then scroll to A8 Serial, and ensure this is enabled (it is usually enable by default anyway).

P pi@raspberrypi: ~ — [m| *

Raspberry Pi Software Configuration Tool (raspi-config)

Al Overscan You may need to configure oversca
B2 Hostname S5et the wisible name for this Pi
A3 Memory Split Change the amount of memory made
k4 S5S5H Enable/Disable remote command lin
A5 Device Tree Enable/Disable the use of Device
B& SPI Enable/Disable automatic loading
AT I2C Enable/Disable automatic loading

Serial shell and kernel m
B9 Audio Force audio out through HDMI or 3
A0 Update Update this tool to the latest ve

<Select> <Back>

91 Ensure thathis is enabled (it is usually enable by default anyway).

P pi@raspberrypi: ~ - O X

Would you like a login shell to be accessible over
=erial?




9 If the system requests a reboot, please do so, then continue set-up.
1 Next, ensure that Python is installed and updated, by using the following command

sudo aptget install pythonrpi.gpio

1 Install the pythossmbus package, by using the following command

sudo aptget install pythonsmbus

| 2@ pi@raspberrypi: ~ — O >

1 Then, ensure that i2c is installed and updated, by using the following command

sudo aptget install i2ctools




Now edit thed/etc/module< file by using the following command
sudo nano /etc/modules
Add the following lines at the enaf the file

i2c-bcm?2708
i2c-dev

pi@raspberrypi: ~ - O

GNU nano 2.2.6 File: /etc/modules

Modified

at boot time.

Please Note. There may, or may not, be otkemel modules presenf-or examplein this

file we haveissndbcm283% | feciRcf2d27d ® ¢ K &ré fSrotheNdBvices using

different kernel modulesYou should leave these present to ensure that all devices continue
to function.Ensure that each line is present only once.

To exit Nano press CRTL+X

Ensure that you save the file when you exit, by saying YES when it prompts

pi@raspberrypi: ~ — O X
GHNU nano 2.2.6 File: /etc/modules Modified

He A S e

(ANSWERTNG "No" WILL DESTROY CHANGES) 2




91 Please reboot your Raspberry Pi at this point
sudoreboot

1 When the Pi restarts, check thai2c is running by using the following commaiilde PiCo
will list as a device in Line 60, Col 8:9:a:b

sudoi2cdetect-y 1

1 We now need to download the PiGapporting files available here. You can acess the files
however you want, but this guide will download them directly onto thePRiase Note.
Commands are case sensitive!

http://www.pimodules.com/ zip/UPS Plco Supporting Files.zip

1 You can download it to your home directory using the following command:

wget http://www.pimodules.com/_zip/UPS_Plco_Supporting_Files.zip

9 If you run the list commant$, you will now see the .zip folder listed in your home directory
This is show above.


http://www.pimodules.com/_zip/UPS_PIco_Supporting_Files.zip

1 Nowwe need tounzip the folder:

unzip UPS_PIlco_Supporting_Files.zip

9 The folder should contain the following files:

picofssd.py ¢ PiCo run script

picofu3.py ¢ Firmwareupdate script

pico_status.py ¢ Pico status monitor script

rclocal cEditedt A awdzy G . 223G¢ aONALI @
UPS_Plco_0x58_18 01 2016.hex recent changes.pdf ¢ Revisiorchangelog doc

O O O O O

1 Now execute thd”iCo rurscript and check for errors:

sudo python /home/pi/picofssd.py

1 The UPS LED should start flashing on the UPS, twice per second to indicate that the UPS is
working correctlyTo exit the script, hit CTRL+C.

1 Now that our UPS is working, wan setthe scriptto run at boot! There are two ways of
doingthisd L F eea&lgedi@®your fic.locdbr another device or programe you will
need to edit the rc.local filemanually OtherwiseA ¥ & 2 dzZQNB dzaAy 3 | Of S|y
operating systenyou cansimplyuse the rc.local file we downloaded earlier.

1 To simply use thec.local file we downloaded, you just need to move it to teee/ folder
using the following command.

sudo mv rc.local /etc/
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using the following command.

sudo nano /etc/rc.local

1AL GKAA &iGSLI AT ThePiCndis yORt@ e Blb\rg linesh 2 &S
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sudo python /home/pi/picofssd.py &

echo ds1307 0x68 /sys/class/i2cadapter/i2c-1/new_device
(sleep 4; hwclocks ) &
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GNU nano 2.2.6 File: /fetc/rc.local

1 Now we need to ensure that this file is set to be executable. So run the following command:

sudo chmod +x /etc/rc.local

1 Now restart your Raspberry Pi to ensure all software changes are made.

sudoreboot



When the system restarts, you should see the following UPS LED blinking process:
0 During bootg LED blinks very fast (200ms)
0 After bootg LED blinks normal (500ms) which indicates that the Raspberry Pi is
recognised and the UPS is working correctly.
o The CHG LED might also light continuously, to indicate that the battery is charging. If
this LED is off, it means that the battery is fully ¢jeat.
To test the device Remove the power supply from the Raspberry Pi (just unplug it). The Pi
should stay active, and the UPS LED should flash slower at once per second.

If your reconnect the power, the UPS should automatically revert back to standdg.

If you wait 30 seconds the Pi will shut down. Once complete, the UPS LED will flash (twice
per second) for 23 seconds. After this, all LEDs on the Pi & UPS will turn off.

When power is restored, e.gylplugging the power supply back in, the paesry Pi should
boot again.

The UPS Pico is now set up and ready to use! Wearmaend that all users check that the
Pico firmware is up to date There is a guide below und8PS Plco Updating Firmware.
Thereare also some basic ussbmmands that can baccessed, which are listed below
underUsing the UPS Pico.



Using the UPS Pico

Removal

If you need to remove the PiCo for any reasensure that theRaspberry Pi is switched off,
completely disconnected from power, and the PiCo is switafetefore removal.

1 To shutdowrthe Picleanly, use the following command:
sudo shutdown-h now

Once the Pi has shutdown, the UPS PiCo statusWig start to flash quickly.

Make sure you then remove power from your Pi by turning off the Pi aplirg socket.

If you leave the PiCo at this point, it will turn itself off after 30 seconds.

If you want to interrupt the wait period, simply press the UPSR button on the PiCo. This will
completely turn off the PiCo.
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Status Check

To check various statusdtires of the PiCo, you can use the pico_status.py script. The scripts is
downloaded as part of the supporting files .zip we downloaded during installation.

9 To run, simply type in the following command:

sudo python pico_status.py

9 This will list varioustatus aspects of the PiCo.



Battery Run Time

ThePiCo has a factory set battery run time3@seconds. This is the time between your Pi losing
power, and the 2o safely shutting the Pi down into low power mode. This vedumebe edited
using the following commandPlease Note. There is a minimum run time of 15 seconds.

You can set this value to anything you want by changing the red number in the following command
e.g. for 30 seconds:

12cset-y 1 0x69 30

Or for120 seconds

i2cset-y 1 0x609 120

To set the run time to maximum e.g. the run time of the batttery, use the following command. This
will keep the Pi powered until the battery discharges to 3.5V, at which point it will shut the Pi down.

i2cset-y 1 0x6b 9 Oxff



UPS Plco Updating Firmware

The UPS PiCo features an embedded serial bootloader which allows users to manually update the
dzy A (1 Qa Boatibddes Is Ndatbpiece of firmware stored permanently in the micro controller
flash memory of the BS Picplocated in the special protected area. It can not be erased by user
without dedicated hardware tools. In order to upload new firmware, an invokation of the bootloader
routine is needed. It can be done manuallyaotomaticallyif I2Gtools is running and installed.

The bootloader functionality ensures that the UPS Plco #owfate, and allows users to report
G NA2dza OKIFy3aSa GKFG OFy o6S AYLXSYSYySGR 2y (KS
ensuresthat the product has longevity.

The firmware can be uploaded using a dedicated python script, qaitetu.py. This file may change
with firmware revisions. At the writing of this guide, the current firmwaré/esion 59 and is
updated usingicofu3.py.

The latest and most up to date firmwars always available from the following link.

http://www.pimodules.com/ zip/UPS Plco Firmware Update.zip

ThePiCo supporting filencluding picofu.pyare always available from the following link.

http://www.pimodules.com/ zip/UPS Plco Supporting Files.zip

It is mandatory to have previously installed pythamd I2Gtools on the Raspberry Pi. You will install
these during initial PiCo setuqutlined previously in this document.

As the bootloader uses the Raspberry Pi Serial (RB232, it is mandatory to have it free on the
Raspberry Pi (without any hardwaoecupying it). It is also important that you ensure that there is
no software using itlf minicom has been used, please restart the Raspberry Pi, as minicom keeps
the RS232 interface occupied.

To free the serial port, we need thsablethe login shelln configuration.

1 From terminal, enter the Raspberry Pi configuration menu using the following command:

sudo raspiconfig


http://www.pimodules.com/_zip/UPS_PIco_Firmware_Update.zip
http://www.pimodules.com/_zip/UPS_PIco_Supporting_Files.zip

9 Scroll toAdvanced Options

#P pi@raspoerrypi: ~ S

—| Raspberry Pi Software Configuration Tool (raspi-config) I—

1 Expand Filesystem Ensures that all of the SD card s
2 Change User Password Change password for the default u
3 Enable Boot to Desktop/Scratch Choose whether to boot into a des
4 Internationalisation Options Set up language and regional sett
5 Enable Camera Enable this Pi to work with the R
6 Add to Rastrack Add this Pi to the online Raspber
7 Overclock Configure overclocking for your P
8 Advanced Options Configure advanced settings

9 About raspi-config Information about this configurat

<Select> <Finish> i

1 Then scroll to A8 Serial

P pi@raspberrypi: ~ — O X

Raspb Pi Software Configuration Tool (raspi-config)
Al Overscan You may need to configure oversca
L2 Hostname Set the visible name for this Pi
A3 Memory Split Change the amount of memory made
k4 55H Enable/Disable remote command lin
A5 Device Tree Enable/Dizable the use of Device
A& SPI Enable/Disable automatic loading
A7 I2C Enable/Disable automatic loading
AS Audio Force audio out through HDMI or 3
A0 Update Update this tool to the latest ve
<Select> <Back>

_v

i Ensureset it to disabled.

EP pi@raspberrypi: ~ — O Y

Serial is now disabled




1 Now restart your Raspberry Pi#msure all changes are madeghe configuration should
prompt a reboot anyway.

sudoreboot

1 Now downloadthe UPS Rlo firmware update python script by using the following
command.

sudo wget http://www.pimodules.com/_zip/UPS_Plco_Firmware_Update.zip

connected.

1 Unzip the file we just downloaded:

unzipUPS_Plco_Firmware Update.zip

9 This zip folder will contain two files:
0 UPS_Plco 0x59 26 01 2016.hex ¢ Firmware update hex file.
0 UPS_PIco_0x59 26 01 2016 recent changes.pdf - Revisiorchange log doc.

9 Please Note. The UPS PiCo is actively worked on and regularly updated. It is likely that the
hex revision will change, so please use the correct filename when updating.

1 The bootloader can be initiated in two ways. The automatic initiation should always be
used first. Manual should only be used in the event of an automatic initiation failure.



Automatic Initiation
The bootloader is invoked by running the following command line
sudo i2csety 1 0x6b 0x0 Oxff && sudo pythompicofud.py -v -f UPS_Plco.hex

TheUPS_PIco.hex shouldreplaced withthe name of the last firmware updat@r the firmwareyou
wish to use- Pleaserememberthat linux is case sensitivé&he picofu3.pypart should be replaced
with the latest version of the picofu.py file.

Usingthe firmware and picofu fileoutlined in this document, that we just downloaded, you would
run the following command:

sudo i2csety 1 0x6b 0x00 Oxff && sudo python pic@py -v -f UPS_Plco_0x59 26 01 2016.hex

Whenfirmware starts the uploadorocedure, the BB BLUE LED will blink very fastd the BIG RED
LED witrurn off.

Once complete the system with outpAtL Done :) Ready to go. . .

We would recommend that you noshutdown your Pi and UPS PiCo completely in order to ensure
that all changes are integrated.

9 To shutdown cleanly, use the following command:
sudo shutdownh now

Once the Pi has shutdown, the UPS PiCo statuswid] start to flash quickly.

Make sureyou then remove power from your Pi by turning off the Pi at the plug socket.

If you leave the PiCo at this point, it will turn itself off after 30 seconds.

If you want to interrupt thewait period, simplypress the UPSR button on the PiCo. This will
completely turn off the PiCo.
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following command:

sudo i2cgety 1 0x6b 0x00

1 In this case the system should outf®59 signifying that the firmware has updated
correctly.
1 We now need to reenable serial, so enter the Pi configuration menu.

sudo raspiconfig

1 Scroll toAdvanced Options

B pi@raspberrypi: ~ =& %

4| Raspberry Pi Software Configuration Tool (raspi-config) '7

1 Expand Filesystem Ensures that all of the SD card s|
2 Change User Password Change password for the default u
3 Enable Boot to Desktop/Scratch Choose whether to boot into a des
4 Internationalisation Options Set up language and regicnal sett
5 Enable Camera Enable this Pi to work with the R
6 Add to Rastrack Add this Pi to the online Raspber
7 Overclock Configure overclocking for your P
8 Advanced Options Configure advanced settings

9 About raspi-config Information about this configurat

<Select> <Finish> i

91 Then scroll to A8 Siat, and ensure this is enabled.

EP pi@raspberrypi: ~ - [m] X

Raspberry Pi Software Configuration Tool (raspi-config)

Al Overscan You may need to configure oversca
A2 Hostname Set the visible name for this Pi
A3 Memory Split Change the amount of memory made
b4 55H Enable/Disable remote command lin
AS Device Tree Enable/Disable the use of Device
RE& SPI Enable/Disable automatic loading
BT I2C Enable/Disable automatic loading

Enable; able shell and kernel m
AS Audio Force audioc out through HDMI or 3
AQD Update Update this tool to the latest ve

<Select> <Back>

_v
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9 Ensure thathis is enabled.

EP pi@raspberrypi: ~ - O X

Would you like a login shell to be accessible over
serial?

9 If the system requests a reboot, please do so.
Manual Initiation

The UPS PiCo has the ability to invéke bootloadermanually, via the on board button¥ou can
do this instead of using the automatic initiation outlined aboMaee manual method should only be
used if the automatic method fails for some reason.

The following procedure neado be followed:

Press and hold thEPSR button

Continue to hold thaJPSR button, and press and hold th¢EYA button.

Release th&JPSR button, but keep holding th&EYA button

Release th&EYA button

The big RED LED will light, and system wil be able to receive the firmware update
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9 Then write the following command on the Raspbeery Pi command line

sudo pythonpicofu3.py-v -f UPS_PIco.hex



TheUPS_Plco.hex shouldreplaced withthe name of the last firmware updater the firmware you
wish to use- Pleaserememberthat linux is case sensitivé&he picofu3.pypart should be replaced
with the latest version of the picofu.py file.

Using the firmwareand picofu fileoutlined in this document, that we just downloaded, you would
run the following command:

sudo python picofu3.pyv -f UPS_Plco_0x59 26 01 2016.hex

Whenfirmware starts the upload procedure, the BIG BLUE LED will blink very fast, and the BIG RED
LED witrurn off.

Once complete the system with outpAtL Done :) Ready to go. . .

Then follow on from the instructions above.

Further Information

The full user guide mvailable here, this details further functions of the UPS PiCo:

http://www.pimodules.com/ pdf/UPS Plco Manual.pdf
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