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PiCooFang AdvancedPiCoolingFanSystem

Introduction

ThePiCooFanis an Advance@ooling Fan Systefi2 NJ & KS wl & LJooSekshofalt A 1> 2y S
temperatureO2 Y i N2t 2 @SNJ GKS wl aLlwd MNBtSaddvhadet A & |
board reaxhesa high temperaturefor whateverreason.There is no need for any additional

cabling or Power Supply, as tiéCooFanis powered by the same Power Supply of your
2NRIAY LT bobrd juddiSshidNieRiCodFancontroller on top of theP1 connector

2F @ 2dzNJ wl a LIaCSdNMNEst équipped @ikhSan embedded temperature
measurement system that continuously checks thé & LJ0 S NNtBripdrdturewith.a

dedicated sensqrand according to the measured temperaturthe PiCooFan micro

controller starts, stops, or regulates the rotational speeaf the embedded micrefan.

Thankso the Air DistributionPlate the PiCooFancools not onlythe microprocessor on the

wl & LJo Sheaddbut Rllithe heat-generatingdevices aswell asthe whole Raspbe&t A 1

PCB The embedded microcontroller is @psaccessible by the user trough th& PICo

interface and allows reading ofthe measured temperature, seting of temperature
threshold,as well asstarting/stopping the embedded micro fanin addition thePiCoolFan

offers on the same PCBbattery backedRTGandReal Time Powering Voltage Monitoring

Applications

ThePiCooFanas an adebn module is addressed to all | & LJ6 Suséxsihatindedo have
- d2aGFt O2y i NERt bea@tBmeratieSspecialliy WherSdhhdgatdodr or
in high temperature environmentsThe embeddednicro-fan is of high quality,produces
with very low noise(also thanks to the embeddeBWM control technology) andis long
lived.

System
ThePiCooFanmodule consiss ofthe following units

ThePWMTemperatureAdjustmentFan Controlleunit
The micreFan

Battery (notincluded backed RTC

TheAir Distribution Fate (fit-in to mostof the cases)

= =4 =4 A

Features
Thefeatures of thePiCooFanmodule are the following

 Poweringtom G KS tm O2yySOU2NJ 2F GKS wl &L SNNEt A
1 Micro-controller supervised
1 PWMFANspeed regulation
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1 Plug and Play
1 3LED based information system (Rdubt, Blue- cold, FlashingGreeng
powering statuy
| Full control over the system vi&Cinterface(ThePIColnterface)
o Unconditional Fal®N/OFF
o PWMFAN speed regulation
0 Temperature threshold s&get
0 Current System Temperaturead
1 Supports Celsius and Fahrenheit scale
1 Real Time poweringoltagemonitoring with programmable threshold
0 FlashesontinuouslyGreen ifpower iswithin thresholds
o Flashes fast if power is higher than threshold
0 Flasheslow if power is lower than threshold
9 Can be used inside of the most of already existing cases
1 Embedded RTC with separated Battery (not included)
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What is in the BOX?

Thispackage comes with everything you need to start usingRi&oFanright out of the

box. It is assembled, tested and contains all required accessories. A little work is necessary in
2NRSN) G2 aSiddzl G§KS ORovHallinkasiBglefull gerafingSshsded.t A+ | Yy R
EachPackageontains the following parts:

ThePiCooFanmodule(PCBassembled and tested

Air Distribution plate

FAN with cable

Set of 2 pcs of tree clips required for FAN mounantp Air Distribution Plate
Set of 5 pcs of Rubber spaseequired for the Air distribution mounting

=A =4 -4 -4 -9
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Hardware Installation
Before assembly, please print caftthe page 9with guidelines where to place the rubber

spacers on the Air Distribution Plate.

Follow the following steps in order tassembleand runthe PiCooFan

Place the Air Distribution Plane on the desktop

Remove the protectivéapesfrom the Air Distribution Plate
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-

After removing the protectivéapes (both sidesfrom the Air Distribution Plate, you will

have the above picturelhen pint out the below page in orddnelp ofplacement ofthe

spacing rubberssaleof below pictureis 1:1 Setting ofthe printer should belike in the
below picture inorder toachievescalel:l.

Print [
printer: | HP Officejet Pro 8100 (Network) e —— ———— Help @
Copies: |1 = ] Print in grayscale (black and white)

Pages to Print Comments & Forms
DAl | Document v]
@ Current page =
,
) Pages |9

> More Options Document: 11,7 x 8,3in

Page Sizing & Handling @
Eiwatiis ||| Bkt

O Fit

11,69 x 8,27 Inches

Q) Actual size

_) Shrink oversized pages B

*) Custom Scale: 100 %

e
| Choose paper source by PDF page size o 5w

["1Print on both sides of paper

Orientation: ——

Q) Auto portrait/landscape
Portrait

) Landscape

Page 1 0f 1 (9)
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|05l =

PiCoolFan Air Distribution Plate - Spacing Rubbers Placement Guide
Designed and Manufactured by Pi Modules
to use exclusively with PiCoolFan
www.pimodules.com
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Laythe Air Distribution Plate otop of the Spacing Rubbers Placement Guide, and glue the
selfadhesive Spacing Rubbers to the Air Distribution Rlatehown

Remove the prtective (brown)tape only from one side. The secosdlfadhesivesideis
usedfor permanentassemblyof the Air Distribution Palate on the RPi. However it is not
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necessary.The second layesrotective (brown) tape (if decided) should be removed just
before final placement of th@iCooFan2 y (G KS wl andimtdeiaxed t A T >

Prepare the tree clips and pass them over the 2 holes. Please take care to have ttiean on
proper side.

Prepare the FAN to be mounted over the Air Distribution Plate ubmglready assembled
tree clips.
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Put the FAN on the tree clips and press it to the Air Distribution Plate in order to stabilize the
whole constructionBe carefullyto not touchthe Fan blades when pressing the fan to the Air
Distribution Plate. Thereferit is requested to press only over the outside are of the fan.
Take cee about cable placement side as also about fan Air flow polarity.

[ ]

After Assembly the above construction will be availaBkn will be close touching the Air
Distribution Plate.
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Please insert the coin battery to the battery holdeplfnningto use the RTC. Howevétris
not necessary you arenot planningto use the RT. Fitin the FAN connector to the
PiCooFanPCB socket.

ThePiCooFanFAN, PCB and the Air DistrilautiPlate aftethe assembly will looks like
above picture.
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Place the Air Distribution Plate on the RPi, if needed rentiog®rown tapefrom the

rubber spacers in dler to use self adhesive facility to glue it on the Ri&ert the coin
battery to thebattery holder on thePiCooFancontroller boardif planned to be used the
RTC. Take care about battery polarity marked on the battery holder. Inserting the battery
with inverse polarity wilhot destroy the system, it will cause only that RTC will notkwor

Fit in thePiCooFancontroller boardon the P1 connectaiaking into account thathe
Temperature Sensor nestb be placed inside the hole of the Air Distribution Plate and
need tocloselytouch thew I & LJ6 SRCRRBetrihe C15. Pledsesure thathe FAN supply
cableisplaced n aproper side andree area.

6 t A a-rketzfed Kodules for your RaspberryPi
www.pimodules.com



PiCooFan User Manual Version 1.06 Print Date: 04.02014

Now you cantart UsingPiCooFan The system is ready to be used and do not need any
interface from the user. In order to use more advanced functionality please follow the next
chapter d the manual.

Software Installation
This section describes how to program, read, set and handle all parametersRiCthe-an
including the RTThis alsespecifieghe PICainterface.

Setting-up the I12Cinterface and RTC
The fC Ports on the Raspbérit & rfot enabled by default. Follow these steps to enable the
I°C port and then the RTC communicatihgpughl’Cg A G K wl &8 LJ0 SNNEBEt At &

First itis necessary tedit the config file thatsets the 1°C port to default disabled This
setting is stored inétc/modprobe.d/raspiblacklist.conf. Use nano to edit this but you can
also use any other editor you are comfortable with.

$sudo nano /etc/modprobe.d/raspblacklist.conf

Once this file is open find this limdacklist i2ebcm2708and comment it out by addg# to
the front of it.
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#blacklistspibcm2708
#blacklist i2ebcm2708
Edit/etc/modules

$sudo nandetc/modules
And add the following:
i2c-bcm?2708

i2c-dev

rtc-ds1307

Add the modules to the kernel (they will automatically be added on subsequent boats fro
/etc/modules):

$sudomodprobe i2ebcm2708
$sudomodprobe i2edev
$sudomodprobe rteds1307

Reboot the system

$sudoreboot

InstallI’C tools

$sudoapt-get install i2ctools

Look for ID #68 witi2cdetect

On a 256MB Raspberry Pi Model A
$sudoi2cdetect gy 0

On a 512MB Raspberry Pi Model B:

$sudoi2cdetectcy 1

The result should look like:
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sudo 12cdetect -y 1
0 1 2 3 4 5 6 7 8 9 a b c d e f

[’CPiCoolFasimulateddS130RTClockand PICainterfacedetection

There are visible two 12C addresses. The first one (0x68) RTieddress and the secan
one (0x6C) is thelCainterface address.

ThenaNRP2(ia R2 (KS FT2tft2¢Ay3a F2NJ Y2RSt 2F wl &LJ SN
On a 256MB Raspberry Pi Model A

$sudo bash

# echo ds1307 0x68 > /sys/class/iadapter/i2c-0O/new_device

# exit

On a 512MB Raspberry Pi Model B:

$sudo bash

# echo ds1307 0x68 > /sys/class/iadapter/i2c-1/new_device
# exit

The result should look like:

sudo bash
root@raspberrypi:/home/pi# echo ds1307 ©x68 > /sys/class/i2c-adapter/i2c-1/new_device
root@raspberrypi:/home/pi#f exit

exit

PiCooFanSimulated DS1307 Clock sudo bash commands execution

Then check for time from the clock (which will sh§at 01 Jan 2000it is thefirst time it is
used):

$sudohwclock-r
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Then write the current system time to the clock:
$sudo hwclockw

Then edit /etc/rc.local:

$sudo nano /etc/rc.local

and add the following beforexit O

On a 256MB Raspberry Pi Model B:

echo ds1307 0x68 > /sydass/i2cadapter/i2c-0/new_device
hwclock-s

On a 512MB Raspberry Pi Model B:

echo ds1307 0x68 > /sys/class/i2adapter/i2c-1/new_device
hwclock-s
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The Peripheral 12CControl z PICo 7 Interface

ThePI® is an implementation of’Cinterface adapted fo easy control of the periphersl
O2yySOGSR (2 GKS wl &L SNNEt ARQ® igteérface cOAdDE Y R f Ay
presented as HEX or BCD coded numbé@&iwese give the userthe ability to handle

supported devices just by human recognized commaiushe PI® interface, due tothe

mask feature, there are implemented multiplBC addressesexisting on a singld’C

interface that are spited to each peripherals. It allowsedsting multiple devices over a
singlel’Cinterface (i.e. FAN control systewith RTC). Thanks to humanderstandable and

simple commands, control of peripherals is extremely simple. Control from programming

language is also possible and as easy. The core concept ®fl@eénterface is that all

peripheral device control and dal SEOKI y3S 6S8SiG6SSy Al FyR wlh &L
common for thel’Cinterface as also for the peripheral itself. Therefamay change of them

08 SAUKSNI GKS whkaALIOSNNEt AT 2NJ GKS LISNALKSNIE O
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PiCO Commands Summary

Address Name | Type | RIW Explanation

0 or Ox00 mode byte | Write 0 ¢ unconditional FANDFRwith speed defined in variable 1]
1 ¢ unconditional FANDN (with speed defined in variable 1
2 ¢ FANAUTOON/OFF controlled by PCF
Default value: 2

lorOx01 | sped byte | Write | 0¢FAN speed 00% (OFF)
1 ¢ FAN speed 100%
2 ¢ FAN speed 25%
3 ¢ FAN speed 50%
4 ¢ FAN speed 75%
Default value: 3

2 or 0x02 ctemp word | Read | Contains actual system temperatureBCD formatg need to
be read as word
If Celsius selected thehdigits
If Fahrenheit selected the2/3 digits

4 or 0x04 ttemp word | Write Threshold temperaturén BCD format
Default value: 42 DEGelsius

60r0x06 | scale byte | Write | Celsius or Fahrenheit
0¢ Celsius
1 ¢ Fahrenheit
Default value: 0

7or0x07 | fstat byte | Read | Current FAN status:
1 ¢ Running (at any speed)
0 ¢ Not Running

8 or 0x08 vce_pi word | Read | Actual value of VCC supplyingi BR P1 5V Pin ii0" of mV
in BCD format

100r OX0A | vee_upi | word | Write | Up Limit of VCC supplying RPI on P1 5V Pig'irof mV in
BCD format need to be read as word
Default value: 520 (5.2 V DC)

12 or 0XOC | vee_dpi | word | Write | Down Limit of VCC supplying RPi on P1 5V Riél'iof mVin
BCD format need to be read as word
Default value: 480 (4.8 V DC)

14 or OXCE | version | byte | RIW Read: Firmware and Hardware Version OxHHardware,
Hrmware)
Write: 0x00 then restore factory defaults
Write: OXEBhen readPCHRlata from flash memory
Write: OxFRhen storePCFlata to flash memory

150r OXOF | rtccf byte | R/W Change the RTiner for multiples of 1 ticlper second
Timers tick is 1/32768 H85000030517578125ec
Write: 0x00or 0x80 not change the RTC tick
Write: 0x01 ¢ 0x79 change the RTC tick by subtract {
multiplication from the standard timer valugstherefore it
wilf RS O NBluratidé ofiekc sedond by multiple valu
of timer ticks¢ counted second will be shorter, so RTC will
running faster
Write: 0x81 ¢ OxFF change the RTC tick by adding
multiplicationto the standard timer valuggtherefore it will
A Y ONSB | dutioré &f Sachdsecond by multiple value
timer ticks ¢ counted second will be longer, so RTC will
running slower
Adding orsubtract of one tickchange the 24 hours RTC
86400* 0,000030517578128ec =2,6367187%econds
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