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Unlocked Firmware F eatures

Version Date UnlockedFeatures
Initial Initial Interrupts driven interaction with Raspberry Pi® based on Daemons
Initial Initial Simple status email broadcasting system based on Daemons
Initial Initial Intelligent Uninterruptible Power Supply (UPS)
Initial Initial 3 User defined keys handler
Initial Initial 3 User defined LEDs handler
Initial Initial LiPGandLiFePO4 chemistry battery support
Initial Initial IAutomatic Battery Charger for LiR@dLiFePO4 batteries
Initial Initial Battery Charger Power Tracking (Only Version Pluxternal Powering Input)
Initial Initial Integrated Hardware RTC with Battery Bagk
Initial Initial IAutomatic Files Safe Shutdown and W-aige(when Cable Power is back)
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Initial Initial Single button System Shutdown/Startup and ON/OFF for Battery and Cable
\Version Plus) Powered Applications
Initial - 0x30 Initial/15.03.2017 PWM FAN Control with automatic ON/OFF (added on 15.03.2017)
Initial Initial Zero Power Bi Stable Rel@gntrol
Initial Initial Programmable Integrated Sounder
Initial Initial System Monitoring: Temperatures, Voltages
Initial Initial Programmers?C PICo Interface
Initial Initial Programmers RS232 Interface (Basic Version)
Initial Initial Boot loader for onsite firmware update
Initial Initial 3 X A/D converters (Basic Version, without high voltage interface)
0x30 15.03.2017 3 x A/D converters Raw Data (without conversion to Voltages)
0x30 15.04.2017 |Programmable Auxiliary BatteBacked up 5V@750A and3.3V@150mA supply
0x34 15.04.2017 |User Selectable PIco HVZG hddresses (NORMAL, NO_RTC, ALTERNATE)
0x35 20.05.2017 |Activated Still Active Timer (watalog for the Raspberry Pi)

Table2 Unlocked Firmware features
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System Overview

Introduction

TheUPS PlcoHV3.(A/B/B+ HAT Stack/TopEnd/PlugAdvanced 450 is an advanced
Intelligent Mobile Power Bankand Uninterruptible Power Supplyfor the Raspberry

A+/B+/2/3and ZERO/What adds a wealth of innovatiy@weringbackup functionality and
development features to the innovative microcomputer! TH®SPIcoHV3.00/B/B+ HAT
Stack/TopEnd/Plus/Advancedt50will automatically shudown your Raspberry ®if there

is a power failure,supply mobile applications from battery sourcand can be set to
automatically monitor and reboot your Raspberr@Bince power has been restored!

If used asviobile Power Bankt is equipped also with aimtelligent Externally Accesse@vith
FilesSafeShutdownfunctionality) Power Slide Switclthat allows to safetySystem Switch
ON/OFFwhenever you like, without worrying about files corruption as it is always properly
shutdown the system before battery will be disconnected (keep battery connected until
system shutdown)!

The UPSPIcoHV3.(A/B/B+ HAT Stack/TopEnd/Plus/Advanced450 featuresa 5V 3A total
current output when battery powering,designedor useon the latest RaspberrnPi®3 Model
B+asalsoformer RaspberrPi®modules!

UPS PlcoHV3.00/B/B+ HAT Stack/TopEnd/Plus/Advanced 450 offers now 3 User
ProgrammableKeys,3 separateUser programableLEDswith different colors support for
multiple and different chemistryof a high capacity batteriesyi-stable relay(Zero Power)
configured aDPDTor SPDT as als@B xA/D 12-bit converters with preadjustable readings
to 5.2V. As alsdlOV, 20V and 30Voltageconversion (when used withierminalBlocks PCB
or separate external resistex. Now, withnumber of embedded sensors (inbound current,
outbound current, temperature, voltagesfrue 5V twire interface, optional high voltage
RS232 interface and many, many additional features!!

TheUPSPIcoHV3.04/B/B+ HAT Stack/TopEnd/Plus/Advanced450 is standard equipped
with a450mAh 15C LiPO battetgble to supply up to 6.5A3pecially designed to enable safe
shutdown when cable power cus. Additionally, this can be easily upgraded to the
extended1500mAh, 4000mAh 8000mAhor even 12000mAh (on Special Order) capagities
which enables prolonged use of a Raspberry Pimfore than 24 hourswithout a power
supply connected!

TheUPSPIcoHV3.A/B/B+ HAT Stack/TopEnd/Plus/Advanced450 design support now
batteries with different chemistnjike: LiPQ Lilon as alsoLiFePO4Especially thed iFePO4
batteries are addressed tapplications where temperatures environment is more restricted
as can be used for supplying froi0 degrees up to +60 degreem addition, theLiFePO4
have a unique extremely long life of charging/discharging that can achieve2{®@xycles

or 10 yeas life time!!

Now, with new addon board Plco LP/LF don 18650 Battery Holdgryou can use allilon
18650 batteriesfrom electronic cigarettesvide available on the local markets approaching
total capacity of 7200mAh, as also 18650 LiPO and LiPcalleel @lso 123).
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TheUPSPIcoHV3.A/B/B+ HATStack/TopEnd/Plus/Advancedi50with additionalExternal
Supply Powering Inpytthat has implementedynamic Power Trackin{based onVoltage
Proportional Charge Controt especially designed for SolaCells) automatically adjust
battery charging current according to power availability fr8GmA ¢ 800 mAh, in order to

use all available energy from the Solar Panel in case of use. This feature has been especially
designed to suppor®olar Panel PowerinBaspberry Pi® Systemss it is adjusting the
charging battery current to available Sunning conditiowhich isvarying due to unstable
sunning conditionsTheExternal Supply Powering Inpus able to accept power from V
DCup to 28 V DCIThus, make iideal for Cars, Trucks, Buses and any industrial applications
where voltage is usually higher than 24V DC.Bxkternal Supply Powering Inpig equipped

with Over Currentprotection, Over Voltageprotection, ESDprotection as alsovith Zero
Voltage Drop Inverse Polarity Protectipnotecting Raspberry ®iSystem from improper
usage, but also offers, due to zero voltage drop, usagaast ofavailable energy from the
Solar Panein case of use.

TheUPSPIcoHV3.0A/B/B+ HAT Stack/TopEnd/Plus/Advanced450 is powered and the
Battery Pack intelligently charged via the GPIO pins on the Raspberry Pi®, theefore
additional cabling or power supply is required (if used Raspberry Pi® PSU 5V. Buygptp)
that fact UPSPIcoHV3.0BHATPIlus450requiresno external cable poweringnd fits within

the footprint of the Raspberry Pi®, itdempatible with mosbf availablecases|f powered

via External Power Input (7”28VDC) the there are cases available to hold your designed
system Especially th& op-Endmodel can be fiin to the Official Raspberry Pi case

Also, i case thdJPSPIcoHV3.(A/B/B+ HATStack/TopEnd/Plus/Advancedt50is powered
from the ExtendedPower Input, it allowsto chargethe battery evenif RaspbernfPi®is not
powered. Thus,functionalityin combinationwith EventsSchedulemmakethe systemalways
full of energywhenneededto be running.

Professional developers often need to protect th&pplicatiors htellectual Properties To
support themUPS PlcoHV3.00/B/B+ HAT Stack/Top-End/Plus/Advanced 450 offers
the XTEAdual path encryption engine that protect the developed software with tméique
secure codeassigned by Application developer

The new PCH#ith 2 ozcopperand4 layers,is designedespecially fohigh currentpowering
systems offeringvultilayer Copper Thermal Pipefor increased System Thermal Response
and better passive coolitg

TheUPSPIcoHV3.(A/B/B+ HAT Stack/TopEnd/Plus/Advanced450 can also be equipped
with anoptionalinfra-Red Receiveinterfacewhich is routed directly to GPIO#8used

The embeddedlectromagnetic Programmable Soundeain be used assmple buzzebut
also agnusic playerdue to implemented sound generator and dedicatpdogrammer
interface.

TheloT developers will findvery useful the3 independentESD protected 12 bits buffered
A/D convertersas also number of internal sensors and sensor interfaces that can be used for
system monitoring such as Battery Voltage, Rasptiéri/oltagelnbound/OutboundCurrent
measure System Temperature artcue 5V lwire interface.
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The integratedHardware RTCEnables a new extremely usefully featurethe Events
Triggered RTCC Based System Actions SchediieEvents Triggered RTCC BasSystem
Actions Scheduleallows to timely start up, or shutdown tHeaspberry Pi®n various
internal or external events that include, data available on RS232, A/D, RTCC, and temperature,
or just on requested Time Stamipis also possible to trigger actions (i.e. relay switch) without
participation of the Raspberry Pi®.

Finally, theUPSPIlcoHV3.0A/B/B+ HAT Stack/TopEnd/Plus/Advanced450 features an
implemented Automatic Temperature Contle\WM FAN controllerand canbe equipped

with a micro fan kit which enables the use of the Raspberry Pi® in extreme conditions
including very high temperature environments. The FAN speed can be manually/automatically
adjusted according to system temperature conditions linear from(B8AM is OFF) up to 100%

by increasing and decreasing rotation speed. Thus, guarantees the possible lowest level of
noise and always co®aspberry Pi® Blodel B+
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Available UPS PlcoHV3.0 HAT Models
Thefollowing modelseriesof the UPS Pico HV3lfas been manufactured:

1. UPS Pico HV3.0A
a. UPSPIcoHV3.0AHATStack450
b. UPSPIcoHV3.0AHATTopENd450
c. UPSPIcoHV3.0AHATPIus450

2. UPS Pico HvV3.0B
a. UPSIcoHV3.BHATStack450
b. UPSPIcoHV3.BHATTopENd450
c. UPSIcoHV3.BHATPIus450

3. UPS PicélV3.0B+
a. UPSIcoHV3.B+HATStack450
b. UPSPIcoHV3.B+HATTopENd450
c. UPSPlcoHV3.B+HATAdvanced50 (similarto former calledoPlug)

Each newer model is compatible with all former models in firmware (the firmware
automatically recognizes owhich model is running), as also cover curreaajlableon
production date) available models of the Raspberry Pi and backward.

Specifically, the newest and most innovative mddeis Pico HV3.0Hall versionsStack, Top
End and Advanced)as been degined especially for the new Raspberry Pi3 Model B+,
however it iscompatible with all formemodels of Raspberry Pi including version ZERO

Due to very progressive design, the newest versiondRS Pico HV3.08s also compatible

with ongoing officiaRaspberry Pi PoOE P@Biced on top of it. In order to have access to
Raspberry Pi PoE pins, a simple PoE header is needed to be used, offered by our company in
ultra-low cost.

Simplifying, any of models of the Raspberry Pi that contains 40 Pin GPIO oonisect
compatible with UPS Pico HV3.0.

The differences between each model are listed here below in the table with Technical
Specifications however the core features for all models are presented here below.
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UPS PIlcoHV3.0 HAT Core Features

The list offeatures of theUPSPIcoHV3.0A/B/ B+HATStack/TopEnd/Plus450are as
follows:

General

Raspberry Pi BHAT Complian{(HAT dimensions and HAT EEPROM)

Plug and Play, Ultra Simple SemAutomatic Installationvia GitHub

Available for download 8GBtest version of NOOBS with preinstalled Daemons

Standard Interrupts driven interaction with Raspberry Pi® based on Daenusirsg

GPIO27 (Pinl13) & GP1022 (Pinl5)

1 (Optional)GPIO fredall GPIOs are available for user applicatintéraction with
Raspbery PiRisbased on current consumptions and 12C activity

1 Simplestatus email broadcasting application based on Daemaevtsen Powering

Status Changed

Enhancedystem Monitoringand Programming API

Labeled JRaspberry Pi® GPRinsfor Easy Plug & Play of experimental cables

StandardTHT 40 Piconnector (nd solderedg pass through

(optional)Remotebootloaderfor Live Firmware UpdatéH{/3.0BB+ only)

Localbootloader (standard)or Live Firmware Update

=A =4 =4 =4

=A =4 =4 =8 =4

Powering Options

1 ExternalPowering Input(with ON/OFF capabilit3A@ #28VDQVersion HV3.0A/B

Plus only)
1 ExternalPowering Input(with ON/OFF capability.5A@ #28VDQVersion HV3 B+
Advancednly)

Intelligent Uninterruptible Power SupplyUPS)

Mobile Battery Power Banistartsup without cable power cycling/ersion

HV3.0B/B+ only)

File Safe Shutdowand Start-up Functionality on a Single Button

Single slide ON/OFF switch for battery powered (mobifgplicationsrunning

without power cycling (withFile Safe Shutdown functionalitwhen switching OFF

(Version HV3.0B/B+ only)

1 Possibility to soldeexternal ON/OFF switchReady Soldering Pa@éersion

HV3.0B/B+ only)

Integrated LiPO Batter¢d50 mAh 15@10-15 Minutes of Power Badldp)

Automatic Shutdown when low battery indicated

Automatic Sart-up when cable power return

5V 2.6A Power Backup (Peak Output 5V 3A)

No Additional External Power Input Require8ystem is monitoring power status

over 5V GPIOs, therefore is compatiiligh 99.9% of all existing cases

9 Additional programmable 5V power source with battery backugpyailable for user
applications also when Raspberry Pi is OFF (5V@75hatayted with PPTC FUSE
andreverse current flow diodecontrolled by User anBTCScheduler.

1 Additional programmable 5V power source with battery backup2A@3.3V

protected output (sourced from independent and dedicated LD&ntrdled by

User andRTCScheduler.

=a =

= =

=A =4 =4 =8 =4
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Supported Batteries Types and Capacities

9 Support for LiPO, LiFePO4 anddi Chemistry Batteriesn the same PCB (with
high current cable connection) with dedicated plastic base

1 Support for Lilon 18650 low cost batterie§from Electronic Cigarettesyjith
dedicated mounting base PCB screwed on top

9 Support for LIPO 18650 batteriesgith dedicated mouning base PCB screwed on
top

1 Support for LiFePO4 18650 batteriedth dedicated mounting base PCB screwed on

top

Intelligent Automatic Battery Charger

Voltage Proportional Charge Contr@nly for version Plusdvanced

Available Standard Batteries Capagstare
0 LiPO 1500 mAh

LiPO 4000 mAh

LiPO 8000 mAh

LiPO12000 mAhon special order

LiFePO4 4000 mAh

LiFePO4 8000 mAh

LiFeP0O42000 mAhon special order

LiHlon from 1200 mAh up to 7200 mAh

Any userselected18650 battery capacitgnd chemistry

= =4 =

O O0OO0OO0OO0OO0OO0o0OOo

Embedded Peripherals and Interfaces

1 3 UserProgrammableLEDdor user own applicatiomwith additional connectivityto
external User LE¥BIV3.0BB+only)

1 3 UserProgrammableButtonsfor userown applicationwith additional cable
connectivityto external Usr Buttons(HV3.0BB+only)

1 System File Safe Shutdown/Stamp button with additional cable connectivity to
external button(HV3.0BB+ only)

1 Single slide ON/OFF switch for battery powered applicatiavith additional cable
connectivity to external User Swf (OFF is alway®mbinedwith File Save
Shutdown capabilityjHV3.0BB+ only)

1 Single slide ON/OFF switdbr cable powered applicatiorallowing to switchOFF
Raspberry Pi even if micro USB cable is still connedRaspberry Pi 3 Model B+
PENoption (HV3.0B+ only)

i Standard equipped witBi Stable Relay (Latchirigelay- Zero Powerjassembled on

two different mounting positions:

0 with two galvanic isolated independent contacts DPDT 1A/30V
o0 with single high current contacts SPDT 2A/30V (HV3.0B only

with two galvanic isolated independent contacts DPDT 2A/30V(HV3.0B+ only)

Standard equipped witlopto-Coupler Interface useful for High Voltage Interfaces

or Interfaces where separated grounding is needed. Opt-Coupler Interface can

be read as digétl (Hi/Low) or Analog Valyenly version Plus/Advanced)

1 IntegratedTrue 5V ESD protected-wire interface (with voltage converter to 3.3V)
connected directly to the GPIQH\V3.0EB+only)

= =
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1 IntegratedESDProtected 3 x 1zbit A/D converters with voltage aoversion
embeddedcalculatos and raw data option (implemented in firmwarextensive
Lowpass and Olympic Score filtering):

o 0wW5.2v
o O0w10v
o 0wv-20VvV
o 0W-30V

1 Infra-Red ReceiveBensor Interface (IR Not Included) directly connected to the
GPIO18

1 Programmable Integrated PWM Sound§srogrammable by user API or Automatic)

able to play music

IntegratedHardwareReal Time Clock (RT@&ith Battery BackJp

PWM fan controlwith dedicated Temperature sensor touching the Raspberry Pi ®

PCB, based on Raspberry Pi or Embedded Temperature Sensor (Fan need to be

ordered separately)

1 (optional)On Battery Powere8ystem Available Running Tinfealculated on battery

capacity, Battey Level and System Current Consumption)

=a =

1 (optional)secondRS232 por{5V tolerant, or 12V via Terminals Block PCB)

Embedded Sensors

Outbound currentmeasuresensor wherBattery powered
Inbound currentmeasuresensor when Cable powered
NTCbasedonboardtemperature sensor

(Optional) TO92 Temperature sensor

Battery Level Voltage

Raspberry Pi GPIO 5V level

= =4 =4 =4 -4 -4

User/Programmer Interface

1 I°C PICo API Interfader Control and Monitoring, with over 50
programmingdreadingregisters
1 Support for3 different users selectable 12C addresses sets
o DEFAULTOx68, 0x69, 0x6A, 0x6B, 0x6C, 0x6D, OX6E, OX6F
o NO_RTQIx69, 0x6B
0 ALTERNATHBEX58, 0x59, Ox5A, 0x5B, 0x5C, 0x5D, Ox5E, Ox5F

SystemSchedulers

1 Basic Time Scheduler
1 Event Triggered RTC Based System Actions Sche(il& SAS)
System can wakeup and sleep on external or internal events like:

temperature,
3 XA/Dlevesk,
voltage,

RS232 data;

O O oo
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1

as also can trigger Actions like: Relay, Auxiliary Voltage ON/OFF, RS28&hdata

without involvement of the Raspberry Pi®. Always based on internal Hardware RTC

Case Compatibility

T

= =

No Additional External Powelnput Required(for version Stack and Tegnd)
System is monitoring power status over 5V GPii@sefore is compatiblavith
99.9% of all existing cases

Fits Inside Most Existing Cases as no extra cabling is needed

Fits inside to theOfficial Raspberry Pi Caseith closed lid(version Togendonly)

System Monitoring

=a =

Status Monitoringg Powering Modelnbound current, Qutbound currenBowering
Voltage, UPS Battery Voltage, Current and Temperature

Events PLog featurdf Raspberry Pi serial gds available

System LEDsUPS, BAT, CHG, INF, FAN (optionally selected can be mapped to User
LEDs)

System Healthythat informs user remotelyf Raspberry Pi and UPS Pico HV3.0 are
runningproperlyand system ipower protected (based on various internal system
triggers)

UserApplicationsSecurity

T

(optional)2-way XTEABasedEncryption Engindor User Intellectual Properties
protection

System Protection

=4 =4 =4 =8 -4 -8 -8 9

DirectRaspberry Pi® Hardware Reset Buttga Spring Test Pin (pogo pin)
Programmable WatctDog Hardwardeature Sill Alive Timer)

PPTC 2.6A fuse

Z\V/D circuibn 5V GPIO connectien

Microcontroller watch-dog

OverTemperature protection

OverQurrent protection

Zero Voltage Drop Inverse Polarity Protectfonly version Plus/Advanced)

System Design

1

1
1

Designecand Analyzedavith one of the most advanced CAD/CAM Toedentor
Graphics PAD@/ww.pads.com)

Design Based on Microchip-b& 16MIPS micro controller

Indudrial Design Originated

PCB Construction

)l
)l

2 ozcopperPCB manufacted for proper high current supply
8mils trackBmils gap technology layers PCB
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1 PCB Surface Finishingnmersion Gold
1 Multilayer Copper Thermal Pipe®r increased System Thernfdsponse and
better passive cooling
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UPS PIcoHV3.0 HAT Add-On equipment
TheUPS PlcélV3.0can be combined with additional already available parts. There are:

T
1

=A = =4 =4 =4 =2

UPS Plco HV3.0 Fan Kit

UPS Plco HV3.0 Relay, RitStable (Latching), Zero Power Relay, configurable for a
doubleDPDT 1A/30V or single SPDT 2A/30V.

Infra-RedReceivewhich is routed directly to GPIO18 via the PCB for remote IR
operationswhen installed

Plco LP/LF4dn 18650 Battery Holder (single or double) that allows using-&hLi
18650 batteries from electronic cigarettes wide available on the local markets, as also
18650 LiPO and 18650 LiPo4Fe (known as 123 type).

LiPO Battery 4000 mAh

LiPO Baery 8000 mAh

LiFePO#attery 4000 mAh

LiFePO#attery 8000 mAh

LiFePO4 or LiPO 12000 mAh (only on special order)

Terminal Blocks PCB offering 12V RS232 interface, and all I/O interfaces Terminal
Blocks capabilities

Dedicated UPS Plco HV3.0 Plexiglas case for battery 4000reRO4, Li@or 18650
Battery Holder
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UPS PIcoHV3.0 HAT 450 Technical Specifications

Features UPSPIcoHV3.0BHATModels
UPS Plco HVBHAT UPS Plco HVEBHAT UPS Plco HVBHAT
Stack 450 Stack 450 Plus Top-End 450
Raspberry Pi®
Raspberry Pi® System Compatibility

Compatible Raspberry Pi Model Designed for Raspberry Pi@ Designed for Raspberry Pi@® Designed for Raspberry Pi®
Compatible with Compatible with Compatible with
Pi2, Pi3, Pi Zefd/, A+, B+ Pi2, Pi3, Pi Zefd/, A+, B+ Pi2, Pi3, Pi Zefd/, A+, B+
Cases Most of the caseg Most of the caseg Most of the caseg
ModMyPi caseg ModMyPi case§ RecommendedRaspberry Pi Origina|
PiModules Plco cas PiModules Plco cas Case

Raspberry Pi® GPIO Usage (occupation)

Permanent use ofidC GND, 5V, SDAO, SC GND, 5VSDAO, SCL| GND, 5V, SDAO, SC
User selectable addresse|l?C Addresses B8 69 6a 6b 6¢ 6d 6e I2C Addresses B8 69 6a 6b 6¢ 6d 6e qI°C Addresses 8 69 6a 6b 6¢ 6d 6e €
12C Addresses 28%9 5a 5b 5c¢ 5d 5e HI°C Addresses 28%9 5a 5b 5¢ 5d 5e HI’°C Addresses 28%9 5a 5b 5¢ 5d 5e 5

I2C Addresses 89 6b I2C Addresses 89 6b I2)C Addresses 89 6b
Selectable use of Raspberry P GND,TXDO0, RXD GND,TXDO0, RXD GND,TXDO0, RXD
RS232 OFF(Hiz OFF(Hiz OFF (Hiz
Selectable use of Raspberry Pi® GF ~ GPIO_GENZ22 (pulse train generat{ GPIO_GEN22 (pulse train generat{ GPIO_GEN22 (jse train generator)
GPIO_GEN27 (System Shutdo GPIO_GEN27 (System Shutdo GPIO_GEN27 (System Shutdo
initiator) initiator) initiator)
GPIO_GENZ18 (if IR receiver is us| GPIO_GEN18 (if IR receiver is us GPIO_GEN18 (if IR receiver is us
GPIO_GENA4 (ifutire is used) GPIO_GENA4 (ifvtire is used) GPIO_GEN4 (ifire is used)
Optional None of GPIO use! None of GPIO use! None of GPIO use

Interactions with Raspberry Pi®
Standard GPIO_GEN22 (pulse train generat{ GPIO_GEN22 (pulse train generat{ GPIO_GEN22 (pulse train generat

GPIO_GEN2p(lse replying and GPIO_GEN2p(lse replying and GPIO_GEN2p(lse replying and
System Shutdown initiator System Shutdown initiator System Shutdown initiator)
Optional I2C and current measurg I2C and current measurg I2C and current measurg

Batteries and Charger

Supported Batteries Types
LiPO 3.7V with silicone hig
current cables

Standard LiPO 450 mAH Standard LiPO 450 mAH Standard LiPO 450 mA(dedicated to
be used with Raspberry Pi Origin
Case)

Optional- LIiPO 4000 mA Optional- LIPO 4000 mAf

Optional- LIPO 8000 mAf

LiFePO4 3.2With silicone high
current cables

Optionalg LiFePO4 400 Optional- LiFePO4000 mAh
Optional- LiFePO8000 mAh
Optional- LiFePO4 12000 mA|

(due to big size of batter only on spec
order)

Llon 3.7V with silicone high current Optionalg Li-lon 3200 mAh Optionalg Li-lon 3200 mAh Optionalg Li-lon 3200 mAh
cables

Additional Batteries Options
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Pico Single LP/LFA®on 18650
Battery Holder

Pico Double Lion 18650 Battery
Holder

Battery Life Charge/Discharge Cycle:

Held 18650 single batteries (fj
i

supported types) up to 3200 mAh, w
extra reverse polarity protectior]

Held 18650 doubleatteries ONLY El
lon Typé up to 3200 mAh, with extra
reverse polarity protection|

Held 18650 batteries (all supporte|
types) up to 3200 mAh, with extr
reverse polarity protection|

Held 18650 double batterie©NLY Ll
lon Typé up to 3200 mAh, with extra
reverse polarity protection|

‘

Held 18650 batteries (all supporte|
types) up to 3200 mAh, with extr
reverse polarity protection

Held 18650 double batterie©NLY LI
lon Typ@ up to 3200 mAh, with extrg
reverse polarity protection

Battery Charger

Charging Modes

Standard Continues fixed current 30
mAh

LiPO 450 cycles 450 cycles 450 cycles
LiFePO4 2000 cycles| 2000 cycles| 2000 cycles|
Lilon 300 cycles 300 cycles 300 cycles,

Automatic Dynamic Power Tracir]
(Voltage Proportional Charge Contil
especially designed for Solar Ce
support)

Charger with charging current 100 m
¢ 800mA, triggered by voltage changg
on the 5V GPIO or External Pow|
Source

Standard Continues fixed current 30
mAh

Battery Protection

Full Charging Cycl
Trickle Charging

LiPO Automatic Selected Automatic Selected Automatic Selected
Full Charging Cycl Full Charging Cycl Full Charging Cycl

Trickle Charging TrickleCharging Trickle Charging

LiFePO4 Automatic Selected Automatic Selected Automatic Selected
Full Charging Cycl Full Charging Cycl Full Charging Cycl

Trickle Charging Trickle Charging TrickleCharging

Lilon Automatic Selected Automatic Selected Automatic Selected

Full Charging Cycl
Trickle Charging

Full Charging Cycl
Trickle Charging

450 mAh On board cubff protection On board cubff protection On board cuff protection
system system system
when thermal, overcharge or ove when thermal, overcharge or ove when thermal, overcharge or ove
discharge discharge discharge
High Capacity.lon, LiPOand On board cubff protection On board cubff protection Onboard cutoff protection
LiFePO4| system system system
when thermal, overcharge or ove when thermal, overcharge or ove when thermal, overcharge or ove
discharge discharge discharge
On battery, PCM additional protectio On battery PCM additiona On battery PCM additiong
protection protection

Battery Electrical Isolation Systen

Battery is Electrically Isolate
(however cable connected) unt
system start up for the first timg

andreceive 5V from GPI(

Battery is Electrically Isolate
(however cable connected) unt
system start up for the first timg

and receive 5V from GPIO or
28V from EXT|

Battery is Electrically Isolate
(however cable connected) unt
system start up for the fat time

and receive 5V from GPI

Optional

Battery BackUp
System Battery Backuy

Slide ON/OFF switch (external
internal), OFF always with Fi
Save shutdown functionality

Standardg 5V 2.6A current continuou
supply to Raspberry Pi via GPIO B

Slide ON/OFF switch (external
internal), OFF always with Fi
Save shutdown functionality

Standardg 5V 2.6A current continuou
supply to Raspberry Pi v@PIO Ping

Slide ON/OFF switgexternal or
internal), OFF always with Fi
Save shutdown functionality

Standardg 5V 2.6A current continuou
supply to Raspberry Pi via GPIO H

Auxiliary 5V and 3V3 Battery Backe
Supply on Plco I/O Pin

Battery Backup Type
UPS

Standardg 5V 750 mA current and 3V
continuous supplies on Plco /O P
battery backed, with possibility tq
continuous supply auxiliary device
with Raspberry Pi disconnectebotal
system current should not exceed 3

UPS Standby Type, with switch oy
time of 250 uS, during switching tim

Standardg 5V 750 mA current and 3V
continuous supplies on Plco I/O P
battery backed, with possibility td
continuous supply auxiliary device
with Raspberry Pi disconnectetiotal
system current should not exceed 3

UPS Standby Type, with switch oy
time of 250 uS, during switching tim

the protected system (Raspberry P|

the protected system (Raspberry P|

Standardg 5V 750 mA current and 3V
continuous supplies on Plco /0O B
battery backed, with possibility tq
continuous supply auxiliary device
with Raspberry Pi disconnectebotal
system current should not exceed 3

UPS Standby Type, with switch o
time of 250 uS, dung switching time
the protected system (Raspberry P|
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with added hardware) is powered b
auxiliary online power source fo
maximum 10mS, therefore no powe
gap on GPIO during switching tin

with added hardware) is powered b
auxiliary online power source fg
maximum 10mS, therefore no powe
gap on GPIO during switching tin

with added hardware) is powered b
auxiliary online power source fo
maximum 10mS, therefore no pows
gap on GPIO during switching tin

Powering Monitoring Point

Raspberry Pi® GPIO

Raspberry Pi® GPIO

Raspberry Pi® GPIO

UPS Activation Powering Trigge

GPIO 5V pins <=4.65
Proprietary Algorithm of Fallin
Power Peak Analysi

GPIO 5V pins <=4.65
Proprietary Algorithm of Fallin
Power Peak Analysi

GPIO 5V pins <=4.65
Proprietary Algorithm of Fallin
Power Peak Analysi

Cable Powering Reactivatiof

Intelligent Mobile Power Bak

Direct Battery Powering with
Internal/External ON/OFF Slidg
Switch

Cable Powering Sources
Raspberry Pi ® GPIO 5V P

After 3s of continuously cable powerin
(without spikes)

ON/OFF Slide Switch with File S
Shutdown functionality when switchin
to OFF (keep battery powering @iNtil

system shutdown)

Cable Powering Sources

26A

After 3s of continuously cable powerin
(without spikes) on any cable pows
source (GPIO or Externg

ON/OFF Slide Switch with File S
Shutdown functionality when switchin
to OFF (keep battery powering ON un

system shutdown)

26 A

After 3s ofcontinuously cable powering
(without spikes)

ON/OFF Slide Switch with File S
Shutdown functionality when switchin
to OFF (keep battery powering\NQuntil

system shutdown)

External Power Source-728 VDC

HATCompliant

Exists

Additional Features Peripherals

3A max (adjusted according dynan
power trackingalgorithm- Voltage
Proportional Charg€ontrolg

especially designed for Solar Cgl

HAT EEPRO

Exists

Exists

HAT Dimensions

Plco I/O Interface
Independent from Raspberry Pi ® 3
V supply @200 mA
With battery Backup (Raspberry Pi @
can be OFF when this powe
Auxiliary 3.3 V source is availablg

Compliant

Yes

Compliant

Yes

Compliant

Yes

ESD Protectedrue 5V1-wire
interface

Independent from Raspberry Pi ® 5
V supply @750 mA

With battery Backup (Raspberry Pi
can be OFF when this powe
Auxiliary 5 V source is available

Yes

Yes

Yes

12 Bit A/D converters ESD protected
pre-scaled to 5V, 10)20Vand 30V
(on TB PCB) with Sampling rate 10
SPS, buffered

3V3/5V0 RS232 Port that can b
programmed as:

primary Raspberry Pi® Pol
Secondary (independent from the
existing on Raspberry Pi®

Optical Isolated Interfacéreadable
as digital or analog),

none

Yes

none

Primary 3 Pin Bstable (Zero Power),
Relay Interface

Rating (resistive)

Maximum Switching Current/Voltage
on Terminal Block

Current/Voltage on 16 Pin Heade|

Yes (Optional

with two galvanic isolateéhdependent
contacts DPDT 1A/30

with single high current contacts SPI
2AI30V

Yes Gtandard

with two galvanic isolated independer]
contacts DPDT 1A/30

Yes (Optional

with two galvanic isolated independer
contacts DPDT 1A/30

with single high current contacts SPI
2AI30V
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12 V RS232 converter attached t
primary or secondary Serial Por|

Yes (Optional with TB PC

with single high current contacts SPI
2AI30V

Plco Terminals Block Extension PCB (Supplied separately)

Yes (Optional with TB PC

Yes (Optional with TB PC

Terminal Block on Each Plco I/
Interface listed above

DC in 7 28 V with Power Tracking

Valid only for existing Interface,

none

Valid only forexisting Interfaces

Plco Plus Terminal Block Standard Interface

Valid only for existing Interface|

none

Secondary 3 Pin Bitable (Zero
Power) Relay Interface

System LEDs Indicator

Optional if Relay Installe

UPS, BAT, CHIGIF;, FAN

Yes

Hardware User Interface

UPS, BAT, CHIGIF; FAN, EX]|

Optional ifRelay Installed

UPS, BAT, CHGIF FAN

User LEDs Indicator

Blue, Green, Re
With capability to connected externg
LEDs

Blue, Green, Re
With capability to connected externg
LEDs

Blue, Green, Req
With capability to connected externg
LEDs

System Keys

RPIR, UPSR, FS

RPIR, UPSR, FS

RPIR, UPSR, FS

User programmable Keys

AKEY, BKEY, CK

AKEY, BKEY, CK

AKEY, BKEY, CK

ExternalConnectivity to Plco Key:

FSSD, AKEY, BKEY, d
With capability to connected externg

KEYs
ON/OFF slide Switc

FSSD, AKEY, BKEY, (
With capability to connected externg

KEYp
ON/OFF slide Switcl

FSSD, AKEY, BKEY,
With capability toconnected external

KEYp
ON/OFF slide Switc

Audio Interface

Battery Backed Hardware Real Tim
Clock and Calenda|

Electromagnetic Transducer, wit]
programmable sound duration an
frequency, able to play musi

Only when UPS (power cycllng is us

Electromagnetic Transducer, wit
programmable sound duration an
frequency, able to play musi

Other Features

Only when UPS (power cycllng is us

Eled¢romagnetic Transducer, with
programmable sound duration an
frequency, able to play musi

Only when UPS (power cycllng is us

Bi-Stable (Zero Power) Relal

Yes (optional)

Yes

Yes (optional)

Passive Cooling Syster

Based on multiple copper laye
thermal pipes for heating dissipatio

Based on multiple copper laye
thermal pipes foheating dissipation|

Based on multiple copper laye
thermal pipes for heating dissipatio

Automatic Active Cooling Systen
(FAN)

Yes (optional if FAN installed) based
temperature of the Raspberry Pi® P
read by separate external Sensi

Yes(optional if FAN installed
based on temperature of the
Raspberry Pi® PCB read by sepal
external Sensot

Yes (optional if FAN installe
based on temperature of the
Raspberry Pi® PCB read by sepa
external Senso

Actions Scheduler

Automatic File SafShutdown Yes Yes Yes
Functionality

Raspberry Pi® Reset via POGO Yes Yes Yes

Automatic Restart on Power Returt| Yes Yes Yes

Events Triggered RTCC Based Sys Yes Yes Yes

Extended on more Event|

Real Time Raspberry P@®rrent
measure

Yes (both ways
Incoming to UPS PIc|
Outgoing from UPS PIg

Yes (both ways
Incoming to UPS PIc
Outgoing from UPS PIg

Yes (both ways
Incoming to UPS PIc|
Outgoing from UPS PId

Real Time Battery Capacity Measu

Yes (based o8ystem current
consumption)

Yes (based on System curre
consumption)

Yes (based on System curre|
consumption)

Secondary Serial Port (based d
software driver)

Yes (future firmware option

Yes (future firmware option

Yes (future firmware option

IRinterface

Yes

Yes

Yes

Optimized design for a very low nois
A/D operation

Yes

Split grounds, extended Improve|
filtering on PSU|

High Speed Separate Traci

Yes

Split grounds, extended Improve
filtering on PSU|

High Speed Separate Traci

Yes

Splitgrounds, extended Improve
filtering on PSU|

High Speed Separate Traci

Optimized Ultra Low Power desig
for a long time Battery Syster
Operation

Yes

Yes

Yes
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XTEA Encryptior] Yes Yes Yes
Extended Raspberry Pi® WatElog Yes Yes Yes
(Still Alive)

System Monitoring | Battery Voltage, Raspberry Pi® Volta( Battery Voltage, Raspberry Pi® Volta( Battery Voltage, Raspberry Pi® Volta
Current Consumption by Raspberry H External Voltage, Curre@onsumption| Current Consumption by Raspberry H

and Plco, Temperaturg by Raspberry Pi®, Temperatu and Plco, Temperaturg

12C PlIco Programmer Interfac| Yes Yes Yes

RS232 @command Interface o Yes Yes Yes
Primary and Secondary Serial Po|

Bootloader for Live Firmware Updatg Yes Yes Yes

PCB Manufacturing 4 Layers, 2 OZ Copper, 8mils/8m 4 Layers, 2 OZ Copper, 8mils/8m
Immersion Gold Plated Immersion Gold Plated
PB Free alloy assemb PB Free allogssembly

Table3 UPS Plco HV3.0 HAT Stack 450 Technical Specifications

4 Layers, 2 OZ Copper, 8mils/8m
Immersion Gold Plateq
PB Free alloy assemb
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RaspberryPi 40 Pins Header detailed delineation

& Fins Raspberry Pi® 3, Pi2, Pi Zero/W, A+, B+ J8 Connector

PTC - ZVD Protection

Voltage Measure System
GPIO04 GPIO18 12C RUN GPIO22 GPI027
Current Measure System HAT EEPROM

Temp Measure System

ON/OFF
Slide

Switch 3A Step Up
Switching

File Safe
Batinry Converter ScundiEngine Shutdown Mode

Power | 3A Step Down Basic Scheduler

Scripting
Backup Switching [ lerty

Converter PICo

N Engine

Fast Control/Data UPS Engi
REIbased g Events Triggered i hiicatace

AID
Fast
converter Switching RTCC Based System Recrnemyr

Control/Data
Battery _ Actions Scheduler $

Charger

FAN Micro Controller onitoring

Control

Over Voltage 2" Serial Port 3 x 12 bits A/D Reset & FSSD Buttons

Electrical r z
System Oo\:;rr %L::regn; Zf:.enca(fyd F:::ﬁ?;ff Protected 5V 1-wire I/O Opto Coupler 3 User Buttons

3.3v 5.0v

Protection = Over Dcharge Source Source IR Receiver Bi Stable Relay Electromagnetic Sounder
Over Temp

Power Tracking System System LED Indicators 3 User LED Indicators

Figurel UPS Plco HV3.0 Simplified Block Diagram



Setting up Procedure

What is in the BOX?

This package comes with everything you need to start using®® Plcé1V3.0G/ wB+ HAT

right out of the box. It is assembled, tested and contains all required accessories. A little work
is necessaro setup the complete RaspberBi® andJPS PlcélV3.00/B/B+ HATIn a single

full operating system, and this is instructed beldvach Box coatns the following parts:

Model | UPS Plco HV3AB/B+ UPS Pico HV3X0B/B+ UPS Plco HV3X0B/B+

HAT HAT HAT

Parts Stack 450 PlugAdvanced450 TopEnd 450
CorePicoHV3.0HATPCB 1 1 1
40 Pin THT header 1 x Stack(long pins) 1 x Stack(long pins) 1 x TopEnd(short pins)
Dual layer wide 1 1 1
temperature adhesive tape
(used for battery mounting)
Set of spacers (plastic 1 setof dedicated tohigh 1 setof dedicated to high 1 setof dedicated to low
spacers, rubber stick, or profile case mounting profile case mounting profile case mounting
screws and plastic spacer
tubes, depending of
production lot)
Ultra-high current LIiPO 1lpc 1pc 1pc
battery 450 mAhwith 6A
currentdraw
Gold Reset Pin (POGO pin), 1pc 1pc 1pc

2 pcs for modeHV3.0B+ 2 pcs for model HV3.0B+ 2 pcs for model HV3.0B+
Electromagnetic Sounder | 1xHigh Profile 1 x High Profile 1xLow Profile
2 x 8 pins Headers Strips | 1 set 1 set 1 set
ON/OFF Slide Switch (only | 1pc 1pc 1pc

UPS Plco HV3.0B+)

1.27mm HAT WP EEPROM 1pc 1pc 1pc
Jumper available in
versions manufactured
after 15" of February 2018
(only UPS Plco HV3.(Br)

2mm Jumperused when 1pc 1pc 1pc
Pico HV3.0B+ is configured
for former (non B+)
Raspberry Pi Jonly UPS
Plco HV3.0B)

Terminal Blocks (5 way) none 1 none
2.54 pith

Bi-Stable Relay none 1 none




Please kindly notice that, due to shipping regulations, LiPO batteries are packed in the same
box but are physically or electrically separafdéconnectedand not connected to th&PS
PlcoHV3.0A/B/B+ HATmodule. It must be connected by the user, and it is a part of the
installation procedure.

Somefew parts need to be assemblddoldered)it is extremely easy to be done by the end

user himselfHowever,our esshop(www.pimodules.comis offeringin addition the assembly
service with a verjow just symbolic pricgfor customer that are not equipped witsoldering

toolsor do not have a proper soldering skKill.
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Differences between UPS Plco HV3.0Aand HV3.0B, HV3.0B+ HATs
Following market requesand rapid Raspberr?2i newmodels releasingpur companywas
obligated tomanufacturea new versiosof the UPS Pico HV3.0A HAdlledUPS Pico HV3R
HATandthen the UPS Pico HV3B*HAT BothnewHATSs are similar and are handleglthe
same firmwareThe firmware loaded to the PG8internally recognize(iia bootloader)on
which versionof hardwareis running so any extra firmware features are automatically
activated if validexisting)to each boardLikethe former HV3.0Ahe newversion HV3.08B+
Stack, Tofend and Plugow called Advanced) almsed on the same PCBoth versionshe
HV3.0A andthe new HV3.0BB+ are identical in mechanical dimensions as also in
LEDs/Buttons placements, so the versldW3.0BB+can easy replace the old HVA.Gf a
product has been designed based orwithout any changes in the desigihe UPS Pico
HV3.0BB+are just better than the former onddere belowis a list of changes/differences of
thesethree versions listed ére belowas addedimplemented in thenew HV3.0BB+

1 Much better designed PC®@jth more focugd to lower noise, higher currepnmuch
cooler

1 Much better designed PCRBjith much more extended multilayer copper thermal
pipes(mainly based on 20z external qmy PCB)

1 Much betterquality ofpush buttons usedn theboard with legs

1 Very low quiescence current 3.3V LDO (less than,luggd to supply [Bo micro
controller when sleeping

1 Changedrom 3.3V wire tothe true 5V ESD protectedvire interface

1 The second NTé&Xisting onthe HV3.0APlusversioncontrolling thebattery charger
temperatures thresholdtas been removed and his functionalitgs been passeih
the firmware(valid for versiorHV3.0BB+PlugAdvancedonly)

1 Added jumper for HR EEPROM WP control 1.27rimformer boards HV3.0A it has
been controlled by firmware)

1 Added 2mm pitch jumpethat allows assembly of the HV3.0B+ for any former model
of Raspberry Pi

1 Added additional God Plated Pin (POGO) to the HV3.0B+, that use the PEN
functionality of the Raspberry Pi 3 Models B+

1 Added pass through holes no the HV3.0B+, that use the PoE functionality of the
Raspberry Pi 3 Models B+ if original POE PCB is used

1 Added adedicated2mm pitch header for selected 1/O:
a. USERLED 1

b. USER LED 2
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c. USRLED3

That allows to be connected in parallel external LEDs to the sygistwith simple cables

1

Added a dedicated 2mm pitch header for selected 1/O:
a. KEYSSD
b. USER KEY A
c. USERKEY B

d. USERKEY C

That allows to be connected in parallel exterkdY<o the systemon a singleflat cable
together with external LEDs

T

On UPS Pico HV3.0&dad an additionabi-stable relay position. The resuibw is to
have two available soldering positions:

a. bi-stable elaywith two galvanic isolated independent contacts DPDT
1A/30V

b. bi-stable relaywith single high current contacts SPDT 2A/30ke PCB
tracks are now wider and able to handle 2A current without any problem

On UPS Pico HV3.0B+ changedudirgtable relay position and typéo stronger one
with two galvanic isolated independent contacts DPDT 2AK3h

Redesigned the High Voltage Buck Converte28VDC), with special consideration
for the lower noise and lowr working temperature (validfor versionHV3.0BB+
PlugAdvancedonly). Added a very advanced multilayer passive thermal pipes system,
in order to decrease the systetntal temperature originated from it.

Redesigned thédigh Voltage Buck Convertdi7-28VDC)able to supply with3.5A
supply,used different IQvalid for version HV3B*Plus only)

Addedextra circuitallowing charging the batterin casewhen Raspberry Pi® is not
powered (valid for versiorlV3.0HBB+PlugAdvancedonly)

AddedMagic Slide SwitchA revolutionary functionality that allow$o use theUPS
Pico HV3.8/B+ HAT on mobile applications without cable poweringand power
cycling just with batteryg as an intelligent power bank

Additionally, theMagic Slide Switclon the versiorHV3.B+using the Raspberry Pi 3
Models B+ PEN is able to cut the power from the system even if micro USB cable is
still connected (always making Files Safe Shut Down)

Changed the HOT LED to INF LED éhghtlydifferent/improved functionality)

Added the Remote Bootloader, feature that allows to upload a new firmware
remotely even if the uploading faileBystem is (based on Raspberry Pi® and UPS Pico)
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is power backed up and ready for firmware upload (if activated) until a proper upload
is made. It is verysefully feature for remote located systems, where human access
is not possible or very difficult.

It is important to notice thatll (Stack, Tofend, and Plus)ersiors of HV3.0Awill be no
longermanufactured as it is replaced by the HV3BBwhich is100%backwardcompatible
with the former one(mechanically and in firmware)
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Hardware Setup for the UPS Pico HV3.0A/B/ B+ HAT Stack/Top -

End/Plus /Advanced

AllUPS PlctlV3.0HATmodules(each version separately A, B and &€)based on the same
PCB and differ only on assembly optiofikerefore,users should know that on each board
some components are missing or replaced by anotiver depending to theversion (Stack,
TopEnd or Plu#\dvanced

The differences between Versi@iackand Top-End are in two points:
9 the THT connector deenot contain UgStanding Pinen the version TojiEnd
9 and the Buzzer igltra-low profile to be able to fitin to the Official Raspberry Pi case

The diferences between VersiostackTopEnd and PlusAdvanced are mainly in the
following points:

1 Thelatching BiStablg relay is offered as a standard in the version Pidsanced
(need to be ordered optionallfpr the versions StacKiopEnd

1 The Highvoltage Supply-28 VDC is pres# only in the version Pldadvanced(the
HV3.0B offer up to 3A, and the HVB#bffers up t03.5A).

1 The batterycharger 1Gs much more advanced, programmable and with charging
variable anchigher current support imll versiors PlugAdvanced

9 The optecoupler is offered as a standard in the version Péml not offered in the
others

On each ofUPS PlcdHV3.08/B/B+ are plenty of 1/0s and other User Interfaces (Keys,
Sounder, etc). The below pictures show each version 1/Os.

30| Page



Hardware Interfacing/Interaction with Raspberry Pi®

The UPS PlcddV3.0AB/B+ HAT module is plug on the top of the Raspberry Pi® micro
computer.lt is using the GPIOs for interaction withas also dedicated software installed on
the Raspberry Pi® called Daemons. Only few GPIOs are mandatory to have system
cooperative with the Raspberry Pi®, all others are optional and can be used only ifineede
Detailed specifications of them are listed below.

Raspberry Pi 3 GPIO Header

Pin# NAME NAME Pini#t
01 3.3v DC Power DC Power 5v 02

)
03  GPIO02 (SDA1 ) DpCPowersv 04
05  GPIOO3 (SCL1, | Ground 06
07  GPIO04 (GPIO_GCLK) (TXDO) GPIO14 08
09 Ground C B J(RXDO) GPIO15 10
11 GPIO17 (GPIO_GENO) : ) GEN1) GPIO18 12
13 GPI027 (GPIO_ D ) Ground 14
15  GPIO22 (GPIO_ (GPIO_GEN4) GPIO23 16
17 3.3v DC Power (GPIO_GENS5) GP1I024 18
19 GPIO10 (SPI_MOSI) | Ground 20
21 GPIO09 (SPI_MISO) (GPIO_GEN6) GPIO25 22
23 GPIO11 (SPI_CLK) (SPI_CEO_N) GPIOO8 24
25 Ground C B (SPI_CE1_N) GPIOO7 26

®
©.
%

27 ID_SD (12C ID KEPROM) (12C 1D FEPROM) ID_SC 28
29 GPIOOS S ) Ground 30
31 GPIOO6 GPIO12 32
33 GPIO13 ) Ground 34
35  GPIO19 GPIO16 36
37 GPIO26 GPIO20 38
39 Ground GPIO21 40

Figure2 UPS Plco HV3.MB+GPIO Used Pins
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GPIO (Pin #)

Activity

Functionality

5V¢ #02 #03¢ marked Orange

Powering 5V

Used for monitoring of 5V and whe|
absent the Raspberry Pi® system
powered via it.Protected by ZV[
circuit and PPTC fuse of 2.6A

Ground - #06, #14, #20, #30, #34,
#09 #25- marked Grey

System Ground

System Ground connected to th
Raspberry Pi® Ground

TXDO and RXD@ GPIO14 andg
GPIO1% #08 #10¢ marked Yellow

Serial Connection to Raspberry Pi

Used for System Monitoring, d
firmware uploading; default is HiZ
(disconnected from the GPIOs), on
of user activate them are connecte|
to the GPIOs. During boot loadir|
process are automaticall
connected, and after that
disconnected

IR Input¢ GPIO1&;, #12¢ marked
Yellow

Used only if IR soldered on the
place onthe UPS Plc#iV3.0

Only if IR is soldered this GPIO18
valid, allother cases are HiZ.

ID_SQ@ #28c¢ marked Yellow

Used for the HAT EEPROM

Used for the HAT EEPROM

12C¢ SDA; GPIO02 Used as 12C S
¢ #03¢ marked as Yellow

Used as 12C SDA

Used ad42C SDA for communicatio
with Raspberry Pi®

I2C¢ SClg GPIO03 Used as 12C S
¢ #05¢ marked as Yellow

Used as 12C SCL

Used as 12C SCL for communicat
with Raspberry Pi®

GPIO2% #13¢ marked as Yellow

Used as Pulse Train send byS
Plco HV3.@o the Raspberry Pi®

Used as Pulse train to fire Daemo
Interrupt in the Raspberry Pi®. Th
functionality allows Plco td
recognize if Raspberry Pi is shutti
down, or running properly

GP1022 #15¢ marked as Yellow

Used as Pulse Train Response fri
the Raspberry Pi® to thgPS Plcg
HV3.0

Used as Pulse train to fire Interrup
in the UPSPIco HVY confirming
response of the Raspberry Pi®,
also to shut down the Raspberry Pi

ID_SDx #27¢ marked Yellow

Used for the HAT EEPROM

Used for the HAT EEPROM

Table4 UPS Plco HV3AB/B+GPIO Usage
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UPS Pico HV3.0 Stack, Topend and Plus/Advanced PCB Interfaces

UPS Pico HV3.®A

0,
X
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=
L) 0
-
J
L ese P

Pico /O
Header

L)

I 3 £ 55
1 22 @ @2 Optional
x 2 a =8 External Button
| ﬁ Connectors
|

Figure3 UPS Plco HV3.0A Stéakp-End

Raspberry Pi

88 A GPIO Delineation
]

UPS PIco HAT
HU 3.0A Comnliant

|
=
pimodules.
uyw. modmypl.com wo
%
3
2\

ﬁQ

“HE VWY,

s
=0

System LEDs

Powering/Relay
Terminal Block

Optional
External Button

+(728V)—OMC Connectors

Reset
Buttons
== FSSD Buttol

Figure4 UPS Plco HV3.0Hus
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Interface

Name on PCB

Functionality

40 Pin SMD Connector
with delineation

J2(Black one placed on
the bottom side)

Used for Pass Through the Stack or Top End Conne
Delineation helps users to find a proper GPIO if nee

User LEDs

None- (just 3 LEDs)
placed on thdeft-up
corner of PCB

3 color LEDs (Blue, Red, Gresmpessed via 12C used f
user applications

Gold Pin (POGO pin) PO P2 P3 Used for hardware reset of the Raspberry Pi®, €
place is specified by the number, therefore:
PO¢ means Raspberry Pi® ZERO
P2¢ means Raspberry Pi® 2
P3¢ meansRaspberry Pi® 3
On Board Temperature | NTC 1 Used for PCB temperature measure, as also as
Sensor 1 indicator of the environment temperature
On Board Temperature | NTC 2 Used by Battery Charger to control the charging proc
Sensor 2 automatically (only in version Plus)
Plco 1/0 16 pin (2x8) none Used for various I/O handled byPS PlcoHV3.Q

header

detailed described in next chapters

Bistable Relay

None- (right up cornerg
on bottom side)

Bistable Relay soldered on bottom, usemhly for
various user applications

Battery Connector BAT1 Battery connector, here should be plug in the batte
(any type or size)

System LEDs UPSBAT CHGHOT FAN | System LEDs used ByS PlctiV3.0for messaging to

EXT the user on various condition®etailed described or

next chapters

Sounder

None (inside of circle, jus|

Used for Sound Generation on variduPS Plcé¢iVv3.0

marked¥Cand Wior conditions or user applications
soldering
Infra-RedReceiver IRU4 If soldered, then interface the Raspberry Pi® with
receiver, used for the any IR application
Hardware Reset Buttons | ButtonsRRandUR Hardware Reset Buttons:
RR¢ Raspberry Pi® HardwaReset
URc UPS Plco HV3.0 hardwdreset
FSSD Button Button F Hle Safe Shut Down Button ¢ detailed description is ir

next chapters

User Application Buttons

ButtonsA, B, C

Buttons used for User Applications

Cable extensions for thg
listed Buttons

Holes (THT paddj; A, B,
CG

Used for cable extensions of the following buttons
user like to have external buttons i.e. screw
externally on the case:

FqFSSD

Ac¢ Button

B ¢ Button

C¢ Button

G¢ GND for buttons

Extended Power Supply | +, GND Extended Power Supply -2B) for version UPS Plca
(7-28) HV3.0 Plus
Bi-Stable Relay contacts | O, M, C Contacts for the Btable Relay flset)
Istset O¢ Operedwhen Relay is Reset
M ¢ Common
C¢ Closel when Relay is Reset
Connector for the FAN LS1 Used to connect FAN when mounted the FAN kit (pla

on bottom)

Table5 UPS Plco HV3.0MTInterfaces
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UPS Pico HV3.B
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Interface

Name on PCB

Functionality

40 Pin SMD Connector
with delineation

J2(Black one placed on
the bottom side)

Used for Pass Through the Stack or Top End Conne
Delineation helps users to find a proper GPIO if nee

User LEDs

None- (just 3 LEDs)
placed on the lefup
corner of PCB

3 color LEDs (Blue, Red, Green) accessed via 12C u
for user applications

Gold Pin (POGO pin)

PQ P2 P3

Used for hardware reset of the Raspberry Pi®, €
place is specified by the number, therefore:

PO¢ means Raspberipi® ZER@/

P2¢ means Raspberry Pi® 2

P3¢ means Raspberry Pi® 3

On Board Temperature
Sensor 1

NTC

Used for PCB temperature measure, as also as
indicator of the environment temperature

Pico I/0 8 pin hader

none

Used for cable extensions of thiser LEDi§ user like to
have them outside lighting.e. screwed externally o
the case:

D1¢BLUE

D2¢ GREEN

D3¢ RED

Used for cable extensions of the following buttons
user like to have external buttons i.e. screw
externally on the case:

FS¢FSSD

KA ¢ Button

KB ¢ Button

KC¢ Button

GN ¢ GND for buttons

Plco 1/O 16 pin (2x8)
header

none

Used for various I/O handled byPS PlcoHV3.Q
detailed described in next chapters

Bistable RelagndHPR

None or HPR

Bistable Relay soldered on bottom, used only

various user applications Bistable Relaycan be
soldered on two positionsDPDT 1A/30V and SPI
2A/30V(marked as HPR)

Battery Connector

BAT1

Battery connector, here should be plug in the batte
(any type or size)

System LEDs

UPS BAT, CHGINF FAN
EXT

System LEDs used byS Plcé1V3.0for messaging to
the user on various condition®etailed described or]
next chapters

Sounder None (inside of circle, jug Used for Sound Generation on variduRS Plc#iV3.0
YI NJ §R yRWiow| conditions or user applications
soldering)

Infra-Red Receiver IRU4 If soldered, then interface the Raspberry Pi® with
receiver, used for the any IR application, connec
directly to GP1O18

Hardware Reset Buihs ButtonsRRandUR Hardware Reset Buttons:

RR¢ Raspberry Pi® HardwaReset
URc UPS Plco HV3.0 hardwdreset
FSSD Button ButtonF Fle Safe Shut Down Button ¢ detailed description is i

next chapters

User Application Buttons

ButtonsA, B, C

Buttons used for User Applications
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Extended Power Suppl
(7-28)

+, GND

Extended Power Supply -2B) for versionUPS Plcq
HV3.0 Plus

BiStable Relay contacts
1st Position

O, M, Con Terminal Block|
and on thel6-pin header
PositionK1

Contacts fothe BiStable Relay §lset)
0O¢ Opened when Relay is Reset

M ¢ Common

C¢ Closed when Relay is Reset

bi-stable relaywith two galvanic isolated independent|
contacts DPDT 1A/30V

BiStable Relay contact

O, M, Gon Terminal Block|

Contacts for the Bstable Relay2( set)

2ndPosition High PoweR) | Only O¢ Opened when Relay is Reset
PositionK2 M ¢ Common
C¢ Closed when Relay is Reset
bi-stable relaywith single high current contacts SPDT]|
2A/30V.
Magic Slide ON/OFF s7 P'aSR F2NJ a2y GKS D2¢ hby
Switch is powered adntelligent Power Bank
Connector for the FAN LS1 Used to connect FAN when mounted the FAN kit (pla|

on bottom)

Table6 UPS Plco HVBMAT Interfaces
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Interface

Name on PCB

Functionality

40 Pin SMD Connector
with delineation

J2(Black one placed on
the bottom side)

Used for Pass Through the Stack or Top End Conne
Delineation helps users to find a proper GPIO if nee

User LEDs

None- (just 3 LEDs)
placed on the lefup
corner of PCB

3 color LEDs (Blue, Red, Green) accessed via 12C u
for user applications

Gold Pin (POGO pin)

PQ P2 P3

Used for hardware reset of the Raspberry Pi®, €
place is specified by the number, therefore:

PO¢ means Raspberipi® ZERO/W

P2¢ means Raspberry Pi® 2

P3¢ means Raspberry Pi® 3

On Board Temperature
Sensor 1

NTC

Used for PCB temperature measure, as also as
indicator of the environment temperature

Pico I/0 8 pin hader

none

Used for cable extensions of thiser LEDi§ user like to
have them outside lighting.e. screwed externally o
the case:

D1¢BLUE

D2¢ GREEN

D3¢ RED

Used for cable extensions of the following buttons
user like to have external buttons i.e. screw
externally on the case:

FS¢FSSD

KA ¢ Button

KB ¢ Button

KC¢ Button

GN ¢ GND for buttons

Plco 1/O 16 pin (2x8)
header

none

Used for various I/O handled byPS PlcoHV3.Q
detailed described in next chapters

Bistable RelagndHPR

None or HPR

Bistable Relay soldered on bottom, used only

various user applications Bistable Relaycan be
soldered on two positionsDPDT 1A/30V and SPI
2A/30V(marked as HPR)

Battery Connector

BAT1

Battery connector, here should be plug in the batte
(any type or size)

System LEDs

UPS BAT, CHGINF FAN
EXT

System LEDs used byS Plcé1V3.0for messaging to
the user on various condition®etailed described or]
next chapters

Sounder None (inside of circle, jug Used for Sound Generation on variduRS Plc#iV3.0
YI NJ §R yRWiow| conditions or user applications
soldering)

Infra-Red Receiver IRU4 If soldered, then interface the Raspberry Pi® with
receiver, used for the any IR application, connec
directly to GP1O18

Hardware ResdButtons | ButtonsRRandUR Hardware Reset Buttons:

RR¢ Raspberry Pi® HardwaReset
URc UPS Plco HV3.0 hardwdreset
FSSD Button ButtonF Fle Safe Shut Down Button ¢ detailed description is i

next chapters

User Application Buttons

ButtonsA, B, C

Buttons used for User Applications
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Extended Power Suppl
(7-28)

+, GND

Extended Power Supply -2B) for versionUPS Plcq
HV3.0 Plus

BiStable Relay contacts
1st Position

O, M, Con Terminal Block|
and on the 16pin header
PositionK1

Contacts fothe BiStable Relay §lset)
0O¢ Opened when Relay is Reset

M ¢ Common

C¢ Closed when Relay is Reset

bi-stable relaywith two galvanic isolated independent|
contacts DPDT 1A/30V

BiStable Relay contact

O, M, C onerminal Block

Contacts for the Bstable Relay (2set)

2ndPosition High PoweR) | Only O¢ Opened when Relay is Reset
PositionK2 M ¢ Common
C¢ Closed when Relay is Reset
bi-stable relaywith single high current contacts SPDT]|
2A/30V.
Magic Slide ON/OFF s7 P'aSR F2NJ a2y GKS D2¢ hby
Switch is powered adntelligent Power Bank
Connector for the FAN LS1 Used to connect FAN when mounted the FAN kit (pla|

on bottom)

Table7 UPS Plco HV3.0B+ HAT Interfaces
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Configuring UPS Pico HV3.0B+ HAT to be assembled for the Raspberry Pi 3 Models B
Gold Plated Reset Pin z POGO Pin (RUN)

The Newest Model of théJPS Pico HV3.0B+ HA®&s been designed especially for the
Raspberry Pi 3 Model BHowever, it is compatibleiith all former modelof the Raspberry

Pi (those that have build with 40 pins connector) including the Raspberry Pi ZERO/W. The main
difference between all models ohé Raspberry Pi is the place of tReIN(Hardware Reset)
pin. It is placed on different placem each model or Raspberry. Phese different places of

it, is mapped on various position on the UPS Pico HVRiBRUNpin is toucling by the Gold
Plated Reet (POGO Pimpjin of the UPS Pico HV3ahd activate some functionalities of the
UPS Pico HV3.( is strongly recemented to use this pin in order have full functional RIS
HV3.0.Therefore, user need to place and solder this pin on specified byR#spberry Pi
Model placelike show below pictureHowever, user need to take a special care if UPS Pico
HV3.0B+ is assembled for the Raspberry Pi 3 ModehiBis because th&oldPlated Reset
(POGO Pin) is placed one on of the PoE pins.
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Special Jumper (P5) placement on UPS Pico HV3.0B+ when Assembled for the Raspberry Pi
3 Model B

The UPS Pico HV3.0B+ HAJs been designed to be compatible with all former models of the
Raspberry Pi. Howevanfortunatelythe position of theRUNpin on theRaspberry Pi 3 Model
Biscontradictorywith the PoEpins on theRaspberry Pi 3 Model B¥herefore, our company

41| Page



in orderto keep compatibility othe new UPS Pico HV3.0B+ H®ith all former models of
the Raspberry Pi (specially with the Raspberry Pi @&lé¥l B), made a special design
considerationg using a dedicated jumper, usedJPS Pico HV3.0B+ H&Tassembled for the
Raspberry Pi 3 Model .Bt is valid onlywhen UPS Pico HV3.0B+ HisTassembled for the
Raspberry Pi 3 Model .Betailed instructionfiow to assembliSolderthe GoldPlated Reset
Pins are in different part of this manual on page
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Gold Plated Power Enable Pin Z POGO Pin (PEN) for the Raspberry Pi 3 Model B+

The Raspberry Pi 3 Model B+ has implemented a unique feature Power EnabtadPREN
This pin is placed near to tiRJNpin. ThisPENeature allows to switch ON/OFF the raspberry
Pi 3 Model B+ even if the micro USB cable is connedtgis. feature is used in various
functions implemented in th&PS Pico HV3.0B+ HAD use themuser need to solder the
second GoléePlated Pin on théEposition like show below picture. Therefore, thE’S Pico
HV3.0B+ HATeed to havesoldered 2 x GoléPlated Pins.
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UPS Pico HV3.0 Stack, Topend and Plus/Advanced handmade
components assembly

Assembly of the Magic (slide) ON/OFF Switch (UPS Plco HV3.0B/B+ HAT only)

The newer Version dPS Plco HV3.0B+HAT (Versiors B/B+) is equipped witha Magic
(Slide)ON/OFF SwitchThis Switch is callddagic, as it is multifunctional, programrbée, and
adding a huge difference in powering schemes of the Raspberry Pi®.

First the Magic Switchis not needed to be soldered. As it is designiédhis switch is not
soldered, or placed on position OFF, t@S Plco HV3.0B# HAT acts identically ashe

former UPS Plco HV3.0A HARIso,in addition user can solder (using cables)Eternal
ON/OFRwitch. As for the ON/OFF are used MOSFET based circuit, the ON/OFF feature can
be activated by external Relay, PIR or any device that offers a short (iaiiino)

If the Magic Switchis used some PICoregisters need to be programmed to activate his
features.Therefore, only soldering of it is hot enoufiit a properusageand using it without
proper_preparation can cause unexpected effedisdetailed programming of associated
registers to it, are presented in next chapters, in section related to usage dif® Plco
HV3.0BB+HAT

Ensure that you have prepared thdPS Rio HV3.0BB+ HAT Pease follow below
instructions:

1 Locate the S7 on the PCB, desure that it is nothe U4¢ IR (InfraRed Receiver)

Figure7 UPS Plco HV3.(B*Magic Switch place

1 If you like to use external Slidwitch solder to these 3 padsables

1 Then solder cabkto the selectedExternal Slide Switch. There are no special
requirements for theExternal Side Switch regarding the switching current or voltage
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9 If you like to use provided in the package micrdesbwitchprepare and put it to the
proper place in the PCB

Figure8 UPS Plco HV3.(B*Magic Switch pladgaent

1 Then revert the PCpsidedown and solder, and after cut the Magic Switch pins

Figure9 UPS Plco HV3.(B*Magic Switclon their place

1 The Magic Switch must be by default placed on the OFF position

i Any soldering of Magic Switch must be done withoutiéat connected!!!
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Figurel0 UPS Plco HV3.(B*Magic Switctsoldered

Assembly of the THT 40 Pins (2x20) connector
Ensure that you have prepared the Stack or-Eopl THT Connectdroproperly pass through
the THT connector please follow below instructions:

1 Prepare yourUPS Plco HV3.0 HAand make sure that the black SMD 40 pins
connector is available

Figurel1UPS Plco HV3.0 and 40 THT Stack Header

9 PutyourUPS Plco HV3.0 HApside down, and make sure that the black SMD 40 pins
connector is touching the table
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Figurel2 UPS Plco HV3.0 and 40 THT Stack Header bottom side

9 Apply the THT 40 Pins connector carefully thoughhblkes on theUPS Plco HV3.0
HAT SMDApply pressure to the connector making sure you have placed the PCB on
a2YSUKAYy3 aidlotSx tA1S | GlrotSs a2 G4KS 02y
pressure.

Figurel3UPS Plco HMBpassing the 40 Pins THT connector

9 Press the THT 40 Pins connector on the plastic side to complete pass its pins trough,
until end of them reaches the bottom of the PCB
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Figurel4 UPS Plco HV3.0 partially passed the 40 Pins THT connector

9 Put the PCB and the semi passed connector on the opposite side (this time on the
proper one) and then press the PCB on the connector side slowly and carefully until

the complete pins pagtrough, always pressing only the SMD connector and not the

PCB itself.

Figurel5 UPS Plco HV3.0 partially passed the 40 Pins THT connector side view
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Figurel6 UPS Plco HV3.0 partially passed the 40 Pins THT connector top view

Figurel7 Figure 8 UPS Plco HV3.0 full passed the 40 Pins THT connector side view

Assemblinghe THT 40 pin Connector for the TBpd Version ithe same theonly difference

is that the top pins desnot exist.
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Alssembly of the Gold-Plated Hardware Reset Pin (POGO Pin)

The Gold Plated Hardware Reset Pi{tOGO Pinjs used to provide various additional
functionalities to theUPS Plco HV3.0 HAIT is not necessary, however strongly recomened
as additional functionalities covered by it make @S Plco HV3.0 HAYstem more co
operative. It is used with the following functionalities already implemented inURS Plco
HV3.0 HATthey are:

i Button for Hardware Reset &aspberry Pi®

1 Watch Dog ("Still Alive?") functionalityAutomatically Resetting (Restarting) of the
Raspberry Pi@hen hungup

1 Resetting (Restarting) of tHeaspberry Pi®@hen cable power returns during shutting
down process.

There is a very simple hand work needed to solder this pin tdtmpberry Pi®

Place on your desk tHeaspberry Pighe UPS Pico HV3.0 HAMd theGold-Plated Reset Pin

Figurel8 Raspberry Pi, UPS Pico HV3.0 HAT, andRlatked Reset Pin

Drag on theGold Plated Reset Pitlirough the hole on thaJPS Pico HV3.0 HAS shown in

the pictures below. Take care to drag on the right direction. Select the proper hole for your
Raspberry P® model (PO, P2, P3) marked on theS Pico HV3.0 HAT PIlated to
Raspberry Pi® models Zero, 2 and 3)
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Drag on theGold Plated Reset Pion the direction as shown on the below picture.

Figurel9 GoldPlated Reset Pin on the place RPi3

Make sure to screw the poper spacers on the side where HDMI connector &asberry
Pi® ¢n the oposite side of the 40 pin connector and screw therhjs will ensure that the
distance betweerJPS Plco HV3.0 HANd Raspberry Pi® proper and provide a resistance
whenUPS Plco HV3.0 HAlittons are pressed.

Figure20 Spacers screwed on their places

Put the UPS Plco HV3.0 HAN the Raspberry Pi®, and take care to center the head of the
Gold Plated Reset Pio the center of the RUN square pad hole

50| Page



Figure21 UPS Plco HV3.0 on the Raspberry Pi with-Blaitkd Reset Pin

Check it, by pressing the pin on the Top. Then, using a soldering tool, soldgolthelated
Reset Piron the top of the PCB only. Take care to heat up properly the pin before you will
add the tin. After soldering it will look like in the picture beldiake sure that theGold
Plated Reset Piafter soldering touches properly the RUN on the Raspberry Pi®.

Figure22 The GolePlated Reset Pin must point exactly on the hole of the RUN pad
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Figure23 Pointing exactly on the hole of the RUN pad

Figure25 Soldered GoldPlated Reset Pin is touching exactly the RUN pad
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Then to makeGold PlatedReset Pininternal spring working, you need to-smlder it by
pressing down for about 1.§ 2 mm. Press it down with screw driver and heat up with a
soldering tool. Then remove the soldering tool, keeping pressing the pin down. After about 5
seconds, yowan put out the screw driver.

Figure26 Heating and pressing of the Gefitllated Reset Pin

You will make th&old-Plated Reset Piready.

Figure27 GoldPlated Reset Pin properly soldered

To test it, make Raspberry Pi® working and reset it by pressirigtibton on the UPS Plco
HV3.0 HAT.

More advanced usage of th@old Plated Reset Pis described in another chapter.
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Assembly of the Buzzer (Sounder)

If you would like to use théouzzer, you can solder it on now. Ensure that this is
R2yS 6AGK GKS O2NNSOR2y LI KISNAG(I2EIINRt 233KA2(dkE RS
e 2y GKS o6dzZ 1 SN ¢KS &2t RSNAy3I LINE OSRdzNB
Version) profile buzzer.

Figure28 Prepare the UPS Plco HV3.0 HAT and buzzer

Figure29 Make sure to solder "+" of the buzzer to the proper place
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Figure30 Flip upside down the PCB and colder the pimsn cut the outstanding legs

If you would like to install the Goldlated Reset Pin, please do so now following the
instructions below. It is not mandatory to install the pin now, but it will
enable full function of th&JPS Plco HV3.0 HATodule. Howeve it can be installed in next
stages.

If you would like to install thePlco FAN Kijt please do so now following the
instructions below. It is not mandatory to install the fan kit now, but it will
enable full functioality of the UPS Plco HV3.0 HATodule
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Assembly of the FAN Kit
One of the add on available for tHéPS Plco HV3.0 HAS the FANKIit. This Kit contains
everything what is needed to make it installed on the BPR® HV3.0 HAModule. There are:

f 1 x Ultra Low Noise DC FAN
1 xTGA0Temperature sensor
1 4 x white 2mm spacers

1 4 x plastic tree clips

9 1 x2mm connector for the Fan

These instructions will guide you through the installation of the TO9Z i

Tk
-

TKFAN® Mncro fan

Model:! DAM2507M05$
pc 5V 0. 25A

(E
‘“Dsm

\4

Figure31 FANKit Contents
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Figure322mm FAN connector placement

Start by soldering thEAN2mm connector to theJPS Plco HV3.0 HRTB

Please make sure that before soldering of the 2mm connector, the sounder has been
soldered. If not, please solder first the sounder and after thatRA&lconnector.

Figure33 Soldered 2mm FAN connector
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Figure34 2mm connector on the top side of PCB after soldering

After soldering of the 2mm connector, please cut the outstanding legs.

Figure35 Temperature Sensor fitment place

Next, we'll solder on the TO92 Temperature Sensor. Start by inserting the TO92 into the 3
through holes on the PCB.
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Figure36 Temperature Sensor passed on the PCB

Flip theUPS Plco HV3.0 HATB over, Put the PCB on the Raspberii&ie sure that the
spacers have been screwed on the Raspberry Pi and keep the right distance befA®&ico
HV3.0 HATPCB and Raspberry Pi PGBess little bit the sensor legs down, to touch the
Raspberry FPCB and bend the legs out slightly to hold the TO92 in place. It is important to
have physical contact of the sensor with Raspberry Pi PCB or to be very close to it €0.5mm
1mm), to have a proper measure of temperature.
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Figure37 Temperature Sensor legs before soldering
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Solder and trim théegs andccut the remain parts.

o 2 ldibiglis
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Figure38 Soldered Temperature Sensor

b2¢g AdQa GAYS (G2 FRR (GKS FlLyao {dF NI hoes, LINBaaAy
from the top of theUPS Plco HV3.0 HADo it very carefully, and preferred before installed
the GoldPlated Reset Pin (as when it is installed, it is easy to break it, when pressing them)
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Figure39 Preparation of the Plastic Tree Clips for FAN
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Figure40Plastic Tree Clips mounted on the PCB ready for FAN assembly

Flip theUPS Plco HV3.0 HRTBover.

Figure41 Plastic Tree Clips on the PCB Bottom side

Add a spacer to each of the studsnally, add the fan and connect tR&Nwire up.The fan
blows air towards the label on tHeAN There are 2 ways to mount the FANdecided to have

this facing down the bloveold air directly onto the SoC of the Ri.cools better the SoC
however collect more dust from outside. If you put on the opposite way (the label on the side
of the PCB) the:it cools the wholePCB andollect less dust.
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Figure42 Plastic Tree Clips on the PCB Bottom side with 2mm spacers passed
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Figure43 FAN placed on the UPS Plco HV3.0 PCB

When placing the FAN on the Plastic tree clips be very carefully to avoid damaging the FAN
propel when pressing it.
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Assembly of the Bi-Stable Relay

If you would like to install the Bstable Relay kit, please do so now following the
instructions belowPlease kindly notice the there are differences hstable relay placement
between the versions HV3.0A and HV3BB/The HV3.0B+has 2 places where theslay
can be placed:

0 with two galvanic isolated independent contacts DPDT 1A/30V
o with single high current contacts SPDT 2A/30V (HV3.0B only)

Instead of the HV3.0A, that has only one place where thatdiile relay can be placed

0 with two galvanic isolated independent contacts DPDT 1A/30V

It isnot mandatory to install the Bstable Rlaynow, but it will enable full function of th&PS
Plco HV3.0 HAmModule.User need to follow the below steps when assembling it toURS
Pico HV3.0 HAFPCB.

Prepare the UPS Plco HV3.0 PCGBidlile Relay and 3 ways Terminal Block

Figure44 Ready for assembly UPS Plco HV3.(BBY] BiStable Relay and Terminal Block

Decide on what position fsitable relay need to be placed (depending to your application if
you need higher or lower currentfyhe high current position is marked as HPR on the top side
of the PCBIt is valid only for thédV3.0BB+ see below pictures
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