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ETLCD SW HAT

ETLCD SW ksABoard I/Ogpeatifscadigigned for connectidtasiibeByaifal through@idinec
this board indiRld6x2, SW, Buzzer, RTC DS3233 otk BoattEEBEH2T can be camBotad
Rapberry Pi instantly and themageartcacowtiice /O davitdgextlhovidonnecting any iREasde!
look at the circuit at the end of thpesmianueiRliDdhavased to control devicesmoBamTple
programesdiatrolling devicethadrbeenitten by Pythoare aanguigigel us€2d coipym to test the ope
conveniently.

1. SPECIFICATENSOARRDED SW HAT
- Be connected with Board RaspBé2riviBd&l &2l &so0hdector
- Use Power Supply fdrarBica@VRagpbedyeetpnnectbddtdrough Conndtbr 40
- Us€onnea®x2Bin Stackable Aponumuting with Board RasplebhpHoswphB$ hot ussed
beonnected for external use
- 1/0 devic&ad are
ALCD 16x2 Backlight is conneCtedwaitiiD@tecdiBihdjustable Contrast
A5 of Push ButiamSwéss Logic O
AReal Time ®I6EKDS323] NHaute, SegoatiwvBaktdidbntibhe ChristigAlRand AlaBejup RTC
Address= 0x68
ABuzzeactivate at Logic 1
AConnector 12C-Bfitgpedh be connedtethpviiensor #SHT31 fromik TZRHSBA)yirondBoa
RPi is cotetethrough\@ilte@enveoeBoardlED SW HAT first and then thi€comeetded tox
Pin; so, user does not worry about unequal voltage level.

2. HOW TO CONNECT BODARSWTEADARD DIMENSIONS
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3.CONNECTORS?® POSI| ELCDMWEATDEVI CES ON BOARL
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It sho@o n n e ¢ &nol dess®n BoaddSETIW HAT.

() CORPIThi€onne&rPin Stackable .28.Gomeoted with Board RaBuhenmaRiptteatsame ¢
Board Raspberry Pi as shown below.
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(@ LCEPAHOLD his PAD withld @onndetE@it 16x2; in this case, LCD has already been
arranges the Circuit as 4 Bit + Backlight to control LCD. Pin GPIO that is connéaiksdtie c
operation of Backlight that is ast@ated at Logic 1
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LCD DISPLAY 16x2

-2- Wwww.etteam.com



g ManuaEFLCD SW HAT ETT
(3 LCBContrashis VR adpositcdstharacters on LCD Display

@ RTAt is IRedlime Clock (RTC) #%3n8easet2C Address, #t 0aé8drite Hour, Minute, S¢
Day wkekatavbntithe ChristigAlend Alarm. Pin GPIO that is connected to control RTC is |
GPIg3DAl)=s SDARITC
GPIgSCLl)esy SCL BITC
(5 Buzzéihis Buzzer generatesisacindi@dapgit 1 PIOKLPIO that is connected to control Bu:

6 SWTheseusButton 8wat are Input functiorctmbmaoeifresn usempWhersuser d, t h
Howevérs &switches are not connectéidijlusxtdrasti®® the connected GPIO as imptihd?u
program. For Cdeasanobldate E x aL@ibit 8W BuRpygPI@ that is connected to rece
SW. is listed as follows;

GPIG2 — SWF
GPIO22 e SWRT
GPIO10 e SWIP
GPIO9 — SVWW
GPIO11l e SWOK

(7 RT@ackufis murtsbcket BaWEIR2032) for Backup RTC.

@ COMRCThis ConnectorBischrianged to connect withEFSENSeRs8HF31 from ETT; o
connedtith othH&r Devices as regeareldalsuip modify anthewston@zor by self if it is unable |
arrangement is shown below;

SENSOR-I2C- TTL

NC
SCL
SDA
5V
GND

oooon

PirsCL and @@#Sonnector is connettiédirdunWitayyecampletelg,not connedi@dofo C
RPI ditly; so, ibearonnected with theth2Cuitisvbgehe 12C Device thabigetimneotmkssa
to connect ®Rith Bp at Pin SDA and SCL because it has Greaegidizal @incGiP MD gy
connelcte control Connector 12C is listed below;
GPIg3DAl)=s SDA
GPIgSCLl)==s SCL
© 12GPADBOLDThiPAD withofisoldthevire to contraxiéneal 12C Oevieatjre is the same as
No.80r, it may connecl2@itiPirCayrangement is shown below;

GND

5V
SDA

SCL

QOO0
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4. EXAMPLE PROGRAMS & HHORRTIGRAM

These 3 Exaogpiai? are written by Python Langsafj@ltH&D aerece shiws Boanet] in th
Folder ndeme ETCD SW/BATLCD (/#Hike operation of each example programFaccomis tvith
example program, please look at section 4.2 because it has to install some loibrary into Bc
4.1 EXAMPLE PROGRAMS

There &utexample Programs that aregpeowidieeinwbth R3Ehonidevedmesef all I/O devices
Boardach exampleysegfanmctiopaint didRPi.GPIO that is installehsgdssienido @S, R has
additionally install the part of Library SMBUS becauseatting wda3IRe:onerctiom of iesamth
program is described below;
HLCD4bit SW: Bhoiz.gxampteatés how to contr8it,. BDzas e dakeed @it will be catied
used the part of function Libraly RRe@péaton loops in the part of fiaralvestoncEodive: 1o
reading \adilleS\VWhat is praddeh any SW. ik pgess@) it generates sound Beep and displa
SWbon LCD Display. WhenrtdeaS@d, the name©DIWddHappeandnally,t di s pl ay
SW. u Il nstead.
2L CD4bit_ RTC3d&.pxample illustrates how to readAvateeRIICoanthelis@ayDisfilEyas to
ensure that OS has already installed Library SMBUS and |2 iag #hisaeyabgsa prapime
Error occursumnildthe operatioim liheppart of Functipatatlnrogram by writind<TiduedaBate
K/®/ahdWdtores in RTCiffiletpset,read value of time and datsdrotheROIC aDibglagdaner i
displaysdhes of Time and the lower line displRisatdelvaluatah®atdue alv@ssoruns all the tir
3)LCD4bit SHTRigpgxapmplgram illustrates how to usas(RiodRioit RIES TenBIFEBEdrom
ETTtcan be conme@edarstaricatiseSensor Device is REalmsiRIB@ sif all, has to ensure th:
has already installed Library SMBUS and 12C has &readydeencmaibhiidentipemgisen (00|
the part of Functiaa vadtisarts the program bydaritiss) tt2 Sehsoreadxtthe value of tempe
humiditstore thnevariabie ordecadcul#tte actualkeval temperature and humidityerdsdtfiaalsu
calculating to display on the LCD Risptpjaghe tifieenp@rature in the unit of Celsius (C) €

displapercentdtpumidity (RH).

4.26W TO RUN EXAMPLE PROGRAMS

When running this Example Program, it has to cadpgpealbexsmp idp@iDramas sl all
installedifE8®or occursumhileg preghiihmakes some programsygaweot inecause of old versi
cannot find any functRRiG BN In this case, it has toenpysiale ole@Bdestan search Go
find how to upgeadson of BBselihe example fildiis wiiiglame .py; so, itas/uonastdkany n
Library, eRiepGPIO (accompanie SMiBUSSadtiostll). For Compiler Pyhon, it is provide
unnecessary to additionally install.

Before running example, it has to understandaéiiroffesatiaseoftiBatgdoR iamdincan
choose the prefeesbiellyps;
- Typeltlis used as Remote Command Line (SSH) on Windows by Arag@rm PuTTy (in the

SSH_RemoteComnankisRBieardi RRd Bflusaust be connectedhegeimedimidutisrusasl

inermediate.
- Typellis usedeamote Desktam (Widpws by Programt VNCSer ver (i n t|
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VNC_RemoteDegsHiofthiRBase, Board ¢iRisantsPle2 cortogetbdnénsame drRbuter is used
intenediate like Hgweellas, Type diffefeotn Typecause it esedbaodedsykbsktop.
- Type B can be used and Boass &ty this case, it hadvimitonaeeLidhraeld conviecise
andggboard at USBNOw#mael.oe usedapandilicro SD looks like Hara@ldesidihaistated OS
sot can copy Files through USB Drive that is connected with Board RPi instantly.

When entered Board RRi wutme ssi@ynmand Prompt appeais esaslyddimdralmdpw i

used émd Command Line to cBoambfatksdikeS Command orugéndawsearch Google by
wh&ommanLlindnas RPi

File Edit Tabs Help
pi@raspberrypi: ]

PictureGommaribmet RPi

If user accesses Board RPi by Type 2 or Type 3, iCreskt I - fpsd guipairtiTis witidgypear

S EP OF RUNNING PROGRAM

1) Assemble Board Rigmikat BoardET SW Eldmpletadlase look at the finst pageradf then
supply power into Board RPi.

R Cophereferadamplerogréamunning andipadgiero SD Card that has alfe&iyarstalledr@By
ways to copy fispdeanBsard RPI; in this case, it illstsd@b@gxample

Type Copy File fronvy Whdduastdicro SD Card on Board RPi that has already\ins&IEdi0 8,

Fol der Copy pilp this dBeard RE Bidifaust be conogetidithe samandRositesed
asntermediateen condeitaid PC sudtessfollyam WihﬂR)ﬂ\ PC and a window apjretrs a

picturddlowlease ifpAddresBahRPi in the box of Host naliReAddnagsie seefi@HCP/Status

us er 3 spinfhe lmbk)semanpedisphbamuhe box of Pass\Worally | cgik
B i .

I;; New Site Session
File protocol:
[sFmP v

Host name: Port number:
192.1.1.131 2%

er name: Password:

ul|lg
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If Program WInSCP can communicate with Boaap Réirsias shsivtyimpoutekidt sidarisa

of PC and windowgharsitdbees of REBase lolok aitdow P, the |atati hdhesexaffiipleext,
drag the preferable example file for running dodhessideitfseeltve esBiAplefpathe 2 below
Ater pedhe exafiiplsuccesshodly,Program WingGPtlamahext step.

o o

B pi - pi@192.168.1.131 - Win

Local Mark Files Commands Session Options Remote Help

[P &= E3 Synchronize r7 2 = [ Queue ~ - Transfer Settings Default -
& pi@1921681.131 |G New Session |
“|My document ~ (= BEER& % pi - = & R & |G FindFiles | 5o
£ (& » @ Download g [ Edit 3 =f [ Properties | £ [F
( C:\Users\Sittiphol\Documents ) /home/pi
m_/ Size Type “ || Name , Size | Chang
. Parent dire & . Area ofRPi 27/5/2
3D Printer Area of PC File folder Desktop 27/5/2
Arduino File folder Documents 29/8/2
Data_Balance_Sensor File folder Downloads 27/5/2
Downloads File folder Music 27/5/2
eagle File folder Pictures 27/5/2
ETT_PCB_Eagle File folder Public 27/5/2
ETT_Work File folder python_games 27/5/2
EX_Project NOY File folder Templates 27/5/2 .
iLED_7Seg File folder Vid 27/5/2 PICtu %
5 My Shapes File folder |= T LCD4bit_QcTest.py 19KB 1/10/2
New folder File folder |Z| LCD4bit_RTC3231.py 16 KB 1/10/2
OpenSCAD File folder 12KB  5/10/2(
RoboBuilder_LoadRBC File folder 12KB 1/10/2
Samsung File folder
Snagit File folder
uilss Outlook File folder EXampleF”eS
anms luswa File folder
€ bookmark.htm 10KB Chrome H’
|| bookmark.txt 2KB TXT File
@ Control Board Pin Mapping.docx 22KB wanms Mic
\E_JDrawingl wvsd 155KB  Microsoft \
=] | PIN%:20 MAPPING %20 ARDUINO %20... 254 KB JPEG Imag
@3 | learDrefarancac vml z 12 KR ¥MI Dacon s
< " » < i} »
0B of 453 KB in 0 of 23 5 hidden 0B of 58,861 Bin0 of 13 20 hidden

& SFTP-3 0:02:00

Typ2 Copy ExamglerriMdiow ghdpaste in USBresivgert USB Drive on Boavd Bti@Bnbecome
a P@.has to cavioettor, Mouse, and Keyboard to this Board RPi completelygreimaisitneply
Monitdisplays DesktRRishown beloBdaot¢dBi directly as Desgiofhle Meatiipla WW&B Drive «
paste in Folder /home/pi; cIicI«Eﬁh Bilenddan af ugears asishibepidiate and then paste

copiefile example 8- ()= %0 0 = @[ or]os=s .
Wastebasket

PictureD#sktop

-6- Wwww.etteam.com



SRt

o

ManuaEGL.CD SW HAT

3
i
=

==
~ (@
- Winow &folder pi

Ex&rgodee copied andgldstea

K When copied andspadibcrd-itD Card sydeaseially LibBAMBUS for using 12Gilasufoliogsain
exampleHdedoes notid€edanyce orlistasSMB UPasobeanbledcan skip this step).

31 onnect Internet to Board RPI thraugist@bhmneeor iANternet

k )®pen Window CommandcaRtppepCofiRfand as showseinwhe picture

Use willlis¢® on the screen as shoahmobe@ddyqoieasgDptilaan diclk16 2 C p

:

berry Pi Software Configuration Tool (raspi-config)

1 Expand Filesystem Ensures that all of th
2 Change User PasswordChange password for th
3 Boot Options Choose whether to boot
4 Wait for Network at Choose whether to wait
5 InternationalisationSet up language and re
6 Enable Camera Enable this Pi to work
7 Add to Rastrack Add this Pi to the onl
8 Overclock Configure overclocking
9 Advanced Options set
0 About raspi-config Information about this

Configure advanced

<Select> <Finish>

m

berry Pi Software Configuration Tool (raspi-config)

A1 Overscan

A2 Hostname

A3 Memory Split
R4 SSH

A5 SPI

56 1

a7

You may need to config
Set the visible name f
Change the amount of m
Enable/Disable remote

Enable/Disable automat

Enable/Disable

automat

Serial Enable/Disable shell a
A8 Aundio Force audio out throug
29 1-Wire Enable/Disable one-wir

o REVRELREVREL O mReeoee -

AR GPIO Server Enable/Disable remote

<Select> <Back>

m
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A windoveargoand asks if it exiakex2@jdow appears and tells 12C is enaldgitom;
returns tashedidiekd-inistobenter CommandriReamablen@C is complete.

i i 2
Would you like the ARM I2C interface to be enabled? The ARM I2C. interface is enabled

<No>
<Ok>|

A window nancasgbears, bidaggelliowving command
i2edev

Ifthe comrasdlready been typed, it is unnecessary to type any more. Pressabantr
finallit,returns to Command Prompt again.

a pi@raspberrypi: .
| File: /etc/modules

A window nano fippeans the line of eckisd& dduibeshsign (#) at the leglrsathkp
functiam shown Hel@re is nothing |E)undecessaay|ym&tgj Next press Control X to ex

GNU nano 2.2.6 odprobe.d/raspi-bla

the Old amna”y, It returns to Comn # blacklist spi and i2c by default (many users don't need them)

#blacklist spi-bcm2708

#blacklist i2c-bcm2708 a@@mm@mm

g8 Get Help 0 WriteOut Read File Prev Page Cut Text C Cur Pos
R Exit J Justify here Is Next Page U UnCut fext il To Spell
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k) lnstall Libraf§NIBTJS, it has to connect Internet through Port LANapbtkasestymert e folow

Aborting MAKEDEV i

3.7Turn off Power Supply for Board RPicareknting Pargradtain on Power Supply and op
agaia reset the, apst@ow 12C Pin is ready to run.

3.8) Test the connection with I12C. After Reboot the system, please go to Comméiéd&®n
look at nitieaend of the Command,; it is the order of 12tTenuaiteadins ohRliy, | RCs iREhZisa:
12€l and RPiX0s 12C

After tBiemmand is donelDt Adghiess number (Hex) dhakézO it system of BUS
as shown '
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Please look at the pictérédiEsbmfbiSensor SHURGGsdAddress of RIT €eD&BB3Tommand
anthe system nofiesntinatod found mednad installation of Library 12C i€nabkut2€ssfulodbrdo
as mentioned above.

If user does not khé@Cwhamber of RPi is, pleaselsde/tley/Zofseatittag shibwn below

12C Number

4Run the exaogpéemy go to CommaitideBoenfiandCgommand as shown below;
Commagge  sudo pyithdlapye

Theexample progménuasning, it alwayukmpEquires exit from program to the Cessn@indZRc
stop running program.

Please look at the examplenfi@|deis pEasm@gintioned aboar;use the Command Run ir
of Command Prompt instantly.

NOTHEhere are many ways to use Boanitl dRaspiptiog Pi section 4 above is a way to illustre
and we hope user wil/|l u n d e rissunnecessarydidefaddpimons.
Moreover, some stepsagimumagde differemdeen@® wérsion.
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Circuit of BE& LD SW HAT

-1%

www.etteam.coir



