/ Pin 13 has an 1o
a ‘4 - Or
Y

) Il ted 2
/ give 4t a pawe: o o Lduine b I
nt led = 13; A R D U N O
the SeTup routine LUN3 Once whel voun wreec ‘ . I
hen You press reses.
void setup() ( -
f/ initialize the digital pin ag an outpuc,
pinllode(led, OUTPUT);
}
the loop routine runs over and over again foreve

void loop{) {
digitalVrite(led, HIGH) ; / turn th

delay(1000);
digitalll ite(led, LOW):

delay{1000);

Bevezelm@skr:mvezp@rolgljkamoz§
LCD ki el zUKk

Debreceni Megt est

Hobbielektronika csoport 2014/2015




aS3a2SA2IY$IHAY St ! I Rt 406 yMSRABO S NI S
Launchpad t NI1&t @Ff G1 NISYy! -S@SISHENR!
MM® Sa& Mp® F23fFf127hlAISKE2T O
talkl5Sf ! I Rt a gt 1 f [Lab21)z0S &@b15.4ipY A y 0 |
YAYUGlFLINREINI Y210 OGFfttEKFIGs gay

Lab 16 projektek
HelloWorld¢S 3 @ & 1 S NJEalfinimeNkusi@Pac2ElH (A 2SSt T ! y
LCD_16x2hermometer¢! y I £ 53 K! Y S NJ I £ T ydzyY S NA
pcdtestcS 3@ 41T SNME YAY UGl LINRPAINIY  b21AF p

LCD 5110hermometerc! y I f 5 3 NoKaig @ NIn (| A2Sf T ! @S¢

(ARARAaA
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LCD = Liquid Crystal Display

(folyad®kkrist 8l

' RB
$a8

C2f &l RS:| Qlysidh (émrlvefs)anyag, mely & ANBR2 f & | g YAV
8 N1zl 0

ugyanakkor Y2 f S{gdza i NRA a0t Ke AR KR H ISYJIS
NEBYyRST !

NHz] G ¢ NI L#S I WEk.I!
I Y2t S{1dzt ||

d l

FEILSasSioSy Oal g NI adl
St STGNRY24 GSNJ 't GNBYRST A

L

L]

C 2 NNdp:Ben.wikipedia.org/wiki/Twisted nematic field effect
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4 s s f‘a‘ 1513 16 16 Sosec

, LD
FDCCZW SERIES LCD
28xd4characters LCH

] ) ) LCDs pade in FORDATA
DN} FA1dza LRYaGY!I INAE (ks -

L€ Tl ydzZYSNA {1 dza LI Yyl YH
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Alfanumerikus LCD

r4 7 I r . ~ -~ - ANS r R R
C | 5|;||'|Ty1? DS | $NI .vvoaALJI,!I\IJ\lﬁb}Sf)gﬁéaeéf 51 &
CltUUSNATY INGHAaaltZ @Gl de NBTL SEAsS UNL
C!EFEydYSNALdzaY /&l Hﬁﬂmu&_u b NI -§| N
60SGAs alt Y NN} aeasSt St SPREREH ¢
2. VCC|Tapfesziltseg (tobbnyire +5 V)
C 8x2, 16x2, 20x2, 20x4 az elterjedt forma S —
. 3 VEE |Kontraszt szabalyozd jel (tdbbnyire 0,5 V kéril)
¢ 2 QJ‘ 00 7\ 7\ y T 2 N‘NJ‘ O}\ 5Y 4, RS |Parancs/adat valasztd (Register Select
ua 't FI \/ dZYS N 1 dza 1 A2 Sf i '51_ mhﬁsa:shrﬁ‘sl{ldayr'aaési irél’wwéaslitésaj
0 ! 1 AyviSttAaSYa [JL3 WBRAAE Froedenigolel Eabley + £ | () |
G 10 AydSttAISya [/ oYAuBaAPRqeegon 3] vt f |l
v B ] 8. D1 JAdatbusz 1.bit
a. D2 |Adatbusz 2.bit
10. D3 |Adatbusz 3.bit
11. D4 JAdatbusz 4.bit
12. D5 |Adatbusz 5.bit
13. D6 |Adatbusz 6.bit
14. 07 |Adatbusz 7.bit
41 ]1s. & A hattérvilagitas pozitiv sarka (LED anod)
16. K |4 hattérvildgitas negativ sarka (LED katdd)
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http://www.hobbielektronika.hu/cikkek/launchpad_ismerkedes_az_msp430_mikrovezerlokkel_i.html?pg=6
http://www.hobbielektronika.hu/cikkek/az_intelligens_lcd_modulok_hasznalata_-_i_resz.html
http://www.hobbielektronika.hu/cikkek/az_intelligens_lcd_modulok_hasznalata_-_i_resz.html
http://www.hobbielektronika.hu/cikkek/az_intelligens_lcd_modulok_hasznalata_-_i_resz.html
http://www.hobbielektronika.hu/cikkek/az_intelligens_lcd_modulok_hasznalata_-_i_resz.html
http://www.hobbielektronika.hu/cikkek/az_intelligens_lcd_modulok_hasznalata_-_ii_resz.html
http://www.hobbielektronika.hu/cikkek/az_intelligens_lcd_modulok_hasznalata_-_ii_resz.html
http://www.hobbielektronika.hu/cikkek/az_intelligens_lcd_modulok_hasznalata_-_ii_resz.html
http://www.hobbielektronika.hu/cikkek/az_intelligens_lcd_modulok_hasznalata_-_ii_resz.html

Bek©t ®s | V § Z

1. GND¢ GND 11.data4c D5 'T [/ 5 Ax@sdSILINGS
2. VCQ; +5V 12.data5¢ D4 TNIIHDISAA Kb RDY Y
3. VEE¢ GND 13.data6¢ D3 OYAYRSY ot atz2i 1St
4. RS ¢ D12 14.datarc D2 1 A 03 daargaliovdnalakat nem

5. RW¢ GND I5.LED¥C +5V | 0 8¢ ¢ 5811 Gy AH

6. EN ¢ D11 16.LED ¢ GND

Made with [JJ Fritzing.org
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Opti m8Ilis kontr

VCC VCC—
vCC 10k 2k2
10k| |- VEE — VEE o~ VEE -~ VEE
470R
GNE 680R |
GND—
Md T tEGIHOYRREYY @@%QEN&?&N%%ME%@JSNJ
2l g az2ft G |Yi@drasktRt a 12ya0N)> al G By d maNal &
0y SYSWUasA] 3v2a 1A2SH
1A28St1T 1 ySt o6Sdt i
Ez, vagy a direkt

TIERNE 11 GSa AaXo
| RFOf I LI &OnSBEA V10 YMOE346 W] | NNf A SNI ST
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V
S3e

HelloWorld.ino ( He | |

AzArduinoL 59 o0 SSLINGSOG YAYUOlF LINRBINF Y2

#include " LiquidCrystal.h I LCD o0gyS8rio programk®nyvt]|t
LiquidCrystal lcd (12, 11,5, 4, 3, 2); I P®l d8nyoskgEBE] oszt 8s

. R/S E D4 D5D6
void setup (){

lcd . begin (16, 2); I Osz|l opok ®ssz®maKk

lcd . print  ( "hello, world " ); /'l zenet ki 2r 8sa
}
void loop ()
lcd. setCursor (0, 1); I Kur zor a m8sodi k sor el ej ®f
lcd. print  (millis  ()/1000 ); Il Ki 2ratj lRéseta- t a el tied Rt
}
LiquidCrystal € { I €t YI T s A FN3IILFISYyesSly
lcd.begir(oszlop,sor)c { SLISNYy &! AYAOALIf ATl
lcd.setCursofoszlop, sorf,1 dzNJ 2 NJ 0 St € £ NGt &l

lcd.writed 1 I NI 1 SSNE|, 5]RONJ 1 G SNJ 1T ANNI &
lcd.printd ¢ &1 IcAS BYPHRANI Gt &l
lcdprinto { AT Sa8B1 $300ST 1T ANNI 01
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HelloWorld.ino ( Hel | - v |

Az5V2 & 1 A 2 Siddinbnai®&3.01
AzMSP430 Launchpad t NI & |

el 11T @Sttt SyNt | aal
10$3/1%3 & > ¢ I {1 jaMRmnaryagbap! I 6

o
Q¢ ==
v
=
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Anal - g hUm®r U

yitadzyl GFft 1 YA eghNMCRI7902 I fidHI a S INB BN

a A
C)§$LJJ\Il]Sl]L] !5/ FSEtKFIalytttatortH ' F
lA2St ST KSGaN] +I [/ 5 Y2Rdz &S3Uhld s3
AnalogThermometery’ A y' i I LJS f R+ oby® I 1 ANN aK2l
alt YNUs3ISLE O4 g repaiea o

Y I

11§/ .‘ TN
J-uac.o‘.'#/ M/M:,%.«m ~
"G 1 ) \ =

3 n‘&_“‘-.‘ ‘:

AN | s p
- n‘;-_ - - s ..7; -

3-Pin TO-92
MCP9700/9701
Only

123
000
Thermomet.er
Bottom i myY 27.5°C
WView

1
Voo Your GND
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Bek©t ®s | V § Z

1. GNDc GND 11.data4¢ D5 T [/ 5 Wk@nsd 3 $LINGS
2. VCQ; +5V 12.data5¢ D4 TNIIHDISAA Kb RDY Y
3. VEE¢ GND 13.data6¢ D3 OYAYRSY ot atz2i 1St
4. RS ¢ D12 14.datarc D2 1 A 03 daargaliovdnalakat nem

5. RW ¢ GND IS.LED+C +5V | ¢ ¢ ¢ 5311 Gy AH

6. EN ¢ D11 16.LED ¢ GND

I K! YSNI 0%Jq5v3:&isenetc A4,8: GNDc GND

Made with [[J Fritzing.org
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LCD 16x2 thermometer.ino

#include " LiquidCrystal.h ! I LCD o0g § | 0O programk®°nyvt 8
LiquidCrystal lcd (12,11,5,4,3,2 ); I P®l d8nyosPEBE|i oszt 8s
void setup () {
analogReference (INTERNAL); Il Az 1,1 V-o0s bel sR referenci 8t
lcd . begin (16, 2); I Osz|l opok ®sszaz®mak
lcd . print (" Thermometer "); Il Ki 2runk egy sz°veggaha az el s
}
void loop ()
long  mysum =0 ; I ebben °sszegezz¢gk az er edme
for (int i=0; <1100 ;i++) { [l Annyi <ci klusmyaahé&hgrenci aé
mysum += analogRead (A4); [Tttt m®rj¢k meg a feszgéglts®
}
float  voltage = mysun>>10; Il Os zt §@24- gyelll!
float  tempC = (voltage -500)/10; /I Ct s z § m2QelSiss fokokra
lcd. setCursor (0, 1); I Kur zor a m8sodi k sor el ej ®r
lcd. print (voltage ,0); Il Ki 2ratpuk®rt fesz¢glts®get
lcd. print (" mV");
lcd. print  (tempC,1); [/ Ki 2ratjuk a hRm®r s®kl et et
lcd . write (OxDF); /| 1 fok |jel ®nek Kki2rat88sa
lcd. print ("C " ); I Cbet T ®s t®rk°z ki2rat§sa
delay (1000);
}
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Bek©t ®s | v 8 z I

Nokia 5110 Ebay) Ardumo

1. RST RESET

2. CE Ki v §| Kgarkf“fﬂlf””e' !
3. DC adat/parancs D5 1 NET yolia
4. DIN  MOSI adatvonal D6

5. CL K S P1 r aqeecl ecececee
6. VCC t§pfesz"c',°"t' ‘®qg
7. LI GHT h @NDKRr Vv i 2 1

8. GND k©z©%°s =

Nokia 5110&parkfur) Arduino
VCC t §pf esZ3ylI
GND k©°z°s pon
SCE ki vsgl aB4z t - il A% w3 aZ A% wZ 0% aZ aF a% ag ad aE N
RST RESET D3 '
D/C adat/parancs D5
DIN MOSI adatvoriab ARAARA AR A AR AR AR s e A
SCLKSPI 'r[h?JeI e & o 0 0 e o o 0 0 e & o o 0 e o o 0 0 e o o 0 0
LED h8tt ®r 3VIAG g2t 8s

ONOoO OGOk WNE

Made with [J Fritzing.org
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Az Adafrut  PCD8544 progran

[ St | Kightibic@rhadafruitAdafruit-PCD8544MNokia5110LCRlibrary
¢St SLING Sy AdairGHGEXLIMBYA 886 F 1T {A02y G200 %Lt |
Arduino mappalibrariesy’ S & A£ Y I LILKell@hedyézni.
I'T 20e2S1ddzy2al (Gt tAdundbt RIFE2ANDSESISasShy
Adafruit PCD8544 display = Adafruit PCD8544(7, 6, 5, 4, 3);

SCLK, DIN, DC, CE, RST

display.begin () LYAOALFTATH 14 &

display.setContrast (50); Y2YGNY al G oSt tdgepit al ot
display.clearDisplay 0; YSLISNy&! bgferi NNBS2E 5
display.display 0; YSLISNYy&!  glafier]Ng-NeNd 2af H 04 |
display.setCursor (X,Y); YdzNJ 2 NJ L2 1 J\I OAs 0SSt NG
display.setTextSize (1); {11 Q SIYSNBG YS3IIFRIL Al oW
display.setTextColor (BLACK); ¢AYy Gl al Ny YS3aFRtal 6. !
display.write (c); Egy karaktef A NNJ a I

display.print (0sz°vego){l | PENNI &l

display.print (kifejez®s)lt YSNI S| ‘1)\]\INJ al
display.drawPixel (x,y,BLACK); 93& 1S LILJ2 yvi (ANFr21 2€tt 4l
drawLine(x0,y0,x1,y1, BLACK: Egyal I {Fal (1AN}Xal 2ttt at

;a YS3A azily YtazilX
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https://github.com/adafruit/Adafruit-PCD8544-Nokia-5110-LCD-library
https://github.com/adafruit/Adafruit-PCD8544-Nokia-5110-LCD-library
https://github.com/adafruit/Adafruit-PCD8544-Nokia-5110-LCD-library
https://github.com/adafruit/Adafruit-PCD8544-Nokia-5110-LCD-library
https://github.com/adafruit/Adafruit-PCD8544-Nokia-5110-LCD-library
https://github.com/adafruit/Adafruit-PCD8544-Nokia-5110-LCD-library
https://github.com/adafruit/Adafruit-PCD8544-Nokia-5110-LCD-library
https://github.com/adafruit/Adafruit-PCD8544-Nokia-5110-LCD-library
https://github.com/adafruit/Adafruit-PCD8544-Nokia-5110-LCD-library
https://github.com/adafruit/Adafruit-PCD8544-Nokia-5110-LCD-library
https://github.com/adafruit/Adafruit-PCD8544-Nokia-5110-LCD-library
https://github.com/adafruit/Adafruit-PCD8544-Nokia-5110-LCD-library
https://github.com/adafruit/Adafruit-GFX-Library
https://github.com/adafruit/Adafruit-GFX-Library
https://github.com/adafruit/Adafruit-GFX-Library
https://github.com/adafruit/Adafruit-GFX-Library
https://github.com/adafruit/Adafruit-GFX-Library

Az Adafrut GFXpr ogr amk?®ny\
Y22 NRRAYY R&T SNJ

+X —) 012345678 91011121314151617 18 1920212223

012345678 91011121314151617 18 1920212223 0
0 1 :
i | Pixel at (0,0) g (x,.¥)
2
3 4
+y 4 _ 3
¥ 5 Pixel at (18.6) 6
6 R 1 7
7 (- 8
8 1 9
5 10 foefend
10 1 X,
11 12 oo
2 13
13 - B Pixel at (6,13) 14
14 15
15

[T NY{sR2fta 0SaSiNyja
M1555141312111I398T554321LEE

R,R R R R G G, G, G, G G, B, B, B, B, B

4| "3 "2 ") M 4 =3 M2 M| Mo
5 bits red & bits green 5 bits blue
(0-31) (0-63) {0-31)
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Az Adafrut GFXpr ogr amk?®ny\

bS3&aill 3 Nralz2ftt al

void drawRect (x0, y0, w, h,

color ); void drawCircle (x0, y0, r, color );
void fillRect (x0, y0, w, h,

color ); void fillCircle (x0 , yoO, r, color );
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