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What is Witty Pi (Mini) ?

Witty Pi is small electronic circulhoard that can add realtime clock and power managemgatito
Raspberry RiWitty Pi 3 Mini is anewmember othe third generation of Witty Pi, and it has pHAT
shape (Raspberry Pi Zero size).

After installing Witty Pi3 Mini on your Raspberry Pyou getsome amazing new features

You cangracefullyturn on/off Raspberry Pi with single tap on gwatch

5

. After shutdownRaspberry Pi and all its USkeripheradd p carefelly cut
Raspberry Pi knows the correct time, even without accessing the Internet
Raspberry Pi knows the temperature thanks to the sensor in RTC chip.
You can schedule the startup/shutdown of your Raspberry Pi.

You can even write a script to define complex ON/OFF sequence.

Monitor external voltage and turn on/off your Raspberry Pi accordingly.

Witty Pi 3Mini supportsall Raspberry Pi modslthat has the 40in GPIO header, including+,
B+, 2B, Zero, Zero W3B, 3B+, 3A+ and 4B

P>

5V Input

3.3V Regulator .

Alarms

Realtime Clock

Raspberry Pi

Comparing to Witty Pi 3Witty Pi 3 Mini uses the same RTC chip (DS3231SN) sauthe
micro-controller ATtiny841). The main difference is th®O0 voltage regulator (LM291503% not
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populated on Witty Pi 3 Mini. This reduces the cost for thosedvboméet this LDO, and also
make things easier to integrate a different DC/DC module into Witty Pi 3 Mini.

Unlike Witty Pi 3 uses a 3V button battery for-pidwer time keeping, Witty Pi 3 Mini uses a super
capacitor (0.08F, or 80000uF) for this purpose.

Like Witty Pi 3, Witty Pi 3Mini doesn't have any jumper, and all configurations are done via 12C
interface Witty Pi's software can help you to make configuration very quickly.

The picture below shows how is Witty PMini look like:
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1) Micro USB connector aBC 5V power iput

2) Unpopulated #in header for extensiaor integration

3) Super capacitor (0.08F, 80000uF) for offpower time keeping
4) Red LED as power indicator.

5) On/off switch

6) White LED asactionindicator

7) 2x20 pin header (connextb Raspberry Pi)

8) Unpopulated $in header/connector for VIN, GND and 5V
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What is in the Packag®

Each Witty Pi3 Mini package contains:
Witty Pi 3 Mini board x 1

5

M2.5 x 10mm plastic screw x 4
4mm spacer x 4

M2.5 plastic nut x 4
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Witty Pi 3 Mini Specifications

Dimension:
Weight
Micro Controller

Realtime Clock

LED Indicator

Connector

Time Keeping

Power In

Output Current

Standby Current
Operating Temperature
Storage Temperature

Humidity

65mm x30mmx 4mm

8g (net weight)

ATtiny841(datashegt
DS3231SNdatashegt

Red LED: lights up when Raspberry Pi gets powered.

White LED: lights up for a few seconds when a shutdc
command is received, or blinks wheeviceis standing by.

20x2 surfacemounted header with 2.54 mm pitch and 2r
plastic height.

Micro USB female connector as 5V DC input.
Unpopulated #pin header for extension or integration.

Unpopulated 3in header/connector for VIN, GND and 5V.

Using 0.08F super capacitor as time keeping power so
Allows about 17 hours ofpower time keeping.

DC 5V (via micro USB) Possible toconnect external DC/D(
converter (not included) and also have VIN monitored.

Up to 2.5A for Raspberry Pi and its peripherdisusing external
DC/DC converter, the output current is also limited by
capability of DC/DC converter.

~1mA

-30N ~80N (-22 F~176F)

-40N ~85N (-40 F~185F)

0~80%RH, o condensing
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Software Installation

Witty Pi 3 Mini uses the same software with Witty Pi 3.

It is recommenddto install the software for Witty P8 Mini, beforephysically mount Witty PB
Mini on your Raspberry Pi.

Before installing the software, please check whether you haveitire interface enabled.This is
important because-Wire interface uses GP1® by default, whictwill conflict with Witty Pi. If you
need to use-Wire interface, please assign it to a different GPIO pin.

You can assign different GPIO pin téAlire interface inboot/config.txffile, find the
fidtoverlay=wlgpiodo t ext and: replace it with

dtoverlay =wl- gpio , gpiopin =18

| f you d-Wmelnterfacesfar dow,lyou can disable it:

#dtoverlay =wil- gpio

If you have tWire interface enabledonGPM® and installed Witty Pio
able to login to your Raspberry Because it always shutself down before you get the chance to
login. To solve this problem, you will need to take out the m&ocard on your Raspberry Pi, and
access its file system via a card reader. You need to edit the config.txt file (as mentioned above) in
"boot" volume to change the GPIO pin used byire interface, or you can disablé/tire interface if

you don't need it for novwAfter saving the file and put the micro SD card back to Raspberry Pi, you
should be able to boot it again.

In order to install the softare, yu will need to have your Raspberry Pi connected to the Internet.
The installation will be very simple if you rwurinstalling script

First step is toun this command in your home directory:

wgethttp://www.uugear.com/repo/WittyPi3/install.sh

If your RaspberryPi has internet connection, it will immediately download the script from our
website, and you will then see tiiastall.sho script in your home directory. Then you just need to
run it with sudoas follows

sudo sh instalsh
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Please noticenatsudo is necessary to run thiscript. This script will automatically do thesasks
in sequence

1. Enable 12C on your Raspberry Pi

Install i2ctools, if it is not installed yet

Configure Bluetooth to use midART (Raspberry Pi 3 only)

Install wiringPi, if it is not installed ygRaspberry Pi 4 needs version 2.52+)

Install Witty Piprogramsif they are not installed yet

arwN

You can also manually install thegackagesind make those configurationisyou prefer to. After
the installationplease remember teboot your Raspberry Pj, so theRealtimeclock 12C hardware
will be loaded correctly.

You will thensee anew fiwittypio directory, and it contain® runnablefilesé  v:i z .

cd wittypi

IS

utilities.sh
init.sh schedule.log wittyPi.log

Although tedaemon.shis runnable, you should not run it manually. The installing script has
registeredt into /etc/init.d and it willlun automaticallyafter the start up.

ThesyncTime.shscriptis notsupposd to be manually rueither;it will run automatically after the
start up It will copy the time from Raspberry Pi system to RTC if you have never set the RTC time
before. If RTC hashecorrect time and your Raspberrytisthe wrong timé& perhapdecause of
thelack of Internetconnection it will copy the RTC time to your Raspberry Pi system.

TherunScript.sh script is the one who takes charge of the schedule script rutisnglly you
dondt need t o twilbeexedutedattentheasysieny is upalfthere isheduale script
in use, it will schedule the next shutdown and next startuprdiogato the schedule script.

ThewittyPi.sh is the software that allows you to configure your Witty Pi interactivéby can use
it to copy time betweeRealtimeclock and thesystem, and schedule the tifioe auto shutdown
andbr startup Please see thoftware Usagechapter for more information.

TheafterStartup.sh script will be run automatically after system is up. You can execute your own
commands here if you wish them to be run after boot.

ThebeforeShutdown.shscript will be run automatically beforesgm gets shut down by Witty Pi
3. You can also place youoimmands here. Please notice that, if the system is not shut down by
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Witty Pi 3 (tapping button, schedule shutdown or altotdown due to low input voltage), this script
will not be executed.

Now the software has been installed and you will need tagailysmountinstall Witty Pi 3 on your
Raspberry Pandconnect power supply to Witty Pi 3 only

Software Update/Uninstallation

|l f you want to update the software to newer
or r ename pi\iceatary afidwapeat the installing process, then you are all set.

mv wittypi wittypi.bak

wget htp://www.uugear.com/repo/WittyPiidstall.sh

sudo sh instaksh

If you prefer to completely e move t he softwar e, pibde sdii deesc troe nyo
should also remove the fA/etc/init.d/wittypio
i2c-toolsetc.),which may beinstalled during the software installation. In the migjoof cases you

dondt have t o r e moteyeucantcleeokthe tonténtfdhstall.skoectiptand de h
the reverse.
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Mounting Witty Pi 3 Mini on Raspberry Pi Zero (W)

If you want to use Witty Pi 3 Mini on Raspberry Pi Zero (V1.2, V1.3 ory), will need to solder
the 20x2 pin male header on it first, or you can buy one with the header soldered already.

FEE AT ARSI AR AR IR PR AT
SR EBREFL OGP AYUT @ &
] .Io:'llny Pi Zero WVI.1 FCC ID: 2ABCB-RR10

© Raspberry Pi 2016
om oMyl

1C: 20853-RPION

5- ‘ v
" e

9 20 .0 : 0.llnl antenna technolog
@ @ ® @ .‘O licénsed from Proant A‘O

You can simply mount Wity BMi ni  on your R a-girpheager,rand it &an \Woekr o 6
just like that. However, if you wish, yowag use the plastic screws, spacers and nuts in the package
to tightly mount Witty Pi3 Mini on your Raspberry Pi Zero. Please make sure NOT to put Witty Pi
Mini up side down, the 40 pins should connect to the female header via the holes underneath, as
shown in figure below.
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Mounting Witty Pi 3 Mini on Other Raspberry PiModels

OtherRaspberry Pi models (A+, B+, 2BB, 3B+ and 4B have the 40 pin header soldered already,
so it is possible to directly mount Witty Pi Mini over them. However, because ekistence of
display connector, you will not be able to firmly connect them.

In order to make reliable connection, we suggest usgtgcking pin head€not included m the
package).

Those 40 extrdong pins on stacking header should reach the female header via the holes on the ba
of Witty Pi 3 Mini (as shown ifigure above) You can then place a steel ruler (or something similar)
between the two rows of pins andgh Witty Pi Mini until it reaches the plastic of the stacking

header, as shown in figure below:

Copyright © 2020JUGear s.r.o All rights reserved.
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After mounting Witty Pi 3 Mini on your Raspberry Pi, and connect the power supply to the micro
USB connector on Witty Pi 3 Mini, you can dée white LED blinking, which means it is
standing by.

s
1l 2, b
e ¥

i
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Now your Witty Pi 3 Mini is ready to go.

If you want to take off the stacking header from Witty Pi 3 Mini, the proper way is to put your Witty
Pi 3 Mini upside down, let the 40 pins contact a flat surface, heltintb edges of the board and
press down. That way the stacking header will be taken off safely. See the figure below:

11
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About the Input Voltage (VIN)

Unli ke Witty Pi 3, Witty Pi 3 Mini doesnot
and hencé could not power your Raspberry Pi directly with voltage higher than 5V.

HoweverWitty Pi 3 Mini does reserve the footprint for the LDO voltage regulamathe back and
you can solder an LM29150 chip on it.

You can even connect an external DC/DC @ster to get better efficiency.

VIN |
[ o————n N
GND : DC/DC
| [t OUT a GND
5V

After you solder the LDO or connect the DC/DC converter to your Witty Pi 3 Mini, its VIN pin in

unpopulated header P2 can be used to input voltage higher than 5V. The actual voltage you could
input depends on the LDO or Z@C converter you use.

If you use LM29150, the same LDO used by Witty Pi 3, the input voltage should not exceed 8V, or
the efficiency will be poor and the LDO could get overheated.

12
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If you use DC/DC converter, usually you get much wider input voltage mamdjbetter efficiency.
However its dimension is usually bigger than an LM29150.

(<Y oo iJUGear«,.;

Bl Ro2 c«lb‘
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Even i f you dondét connect any LDO or DC/DC c
be used to accept a voltage to monitor, and you can read its vadiged®ssing the 12C registers. You
can also configure a low voltage threshold, so Witty Pi 3 will turn off your Raspberry Pi when VIN is

lower than that threshold.

13
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About the Dummy Load

What isdummy bad?

The dummy load is a functionality thedn beactivatedwhen your Pi is off. You may need this
functionality when you power your Witty Bi Raspberry Pi with power bank. When your Pi is off,

the current draw by Witty Pi is very small, while most of the power banks will enter sleep mode
when the loads not big enough, as a result your Witty Pi may not get powered when the scheduled
startup is due.

When the dummy load is activated, Witty Pi will draw rather high pulsed current from the power
bank with a fixed interval; this may fool the power bank armlchentering the sleep modgne

dummy load is implemented on firmware level, that it gives power to your Piddrsloment with

a fixed interval. Not all USB current meter can capture that pulsed current, because it only lasts ver
short moment.

Pleasenotice that, dummy load is just a trick that tries to fool the power baakall power banks
can be fooled. Some of them calculate and check the integral of current, and dummy load cannot
keep them awake with pulsed current.

Wh at i f it doesnot wor k ?

You may considephysically increase the lodny conneding another load resistor between the +5V
and GND pins in your Pi's GPIO header. However this will also increase the load for normal usage.
If your power bank needs 20mA to keep alive, you can calctiateessistor with:

R = V/I = 5/0.02 = 25§
Please also mind the power rating of resistor, which should not be less than:
Pmin = V*| = 5*0.02 = 0.1W

Another approach is to avoid using power bank, and use raw battery instead. However you will nee
to haveyour own DC/DC converter to convert the battery voltage to 5V, and also have your own
charging circuit. It is less convenience, but more controllable.

Choose a power bank with Aalways ond mode ma
prevent powebank from entering sleep mode. For examygle, | t ai cb6s V15, V25,
support the fAalways ono mode. I f you are goli
Raspberry Pithey could be considered.

14
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Software Usage

The wittyPi.sh is a bash script, and you can run it with:

JwittyPi.sh

Please notice thatido isnot necessary hergolder version of Witty Pi software needs that). The
programdisplaysthe current tempature, thesystentime, the RTC time, theutput voltage and
output current

sudo ./wittyPi.sh

Witty RiRealtime Clock + Power Management for Raspberry Pi

< Version B) > by UUGear s.r.o.

>>> Current temperatk®50° C / 85.1° F
>>> Your system time is: Mon 24 Jun 2019 14:45:09 BST
>>> Your RTC time is: Mon 24 Jun 2019 14:45:10 BST
>>>\/out=4.96V, lout=0.30A
Now you can:
. Write system time to RTC
. Write RTC time to system
. Synchronize time
. Schedule next shutdown
. Schdule next startup
. Choose schedule script
. Set low voltage si@d
. Set reovery voltage threshold
. View/change other settings...
. Reset data...
11. Exit
What do you want to do? (1~11)

1
2
K]
4
5
6
4
8
9

[
o
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