P = T MRV connecteq op Ten
/ glve {¢ a nawe: W RUST Arduine Boarde
int led = 13;

void setup() (
f/ Initialize the digital pin ag an outpuc,
pinllode(led, OUTPUT);

}

// the loop routine runs over and over again forever:

void loop() { o NN
jigitalVrite(led, HIGH): ¢/ turn the LED on H i3 the
delay(1000): / 'q{f 'b; f »:tg‘yv e
digitalUrite(led, LOV)Z / turn oAy

1elay{1000);
}

¢

Bevezetés a mikrovezérlok programozasaba:
A PM6025 (7 és 16 szegmenses) LCD kijelzo vezérlése
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Lab 21 projektek

__| MiniPirate.ino¢ ArduinoMini Pirates. A y 4 SNI 1 G NG @Al &34 f
FYStasi AGUSHAOSHI KIoWMINRdzy|{ FSE @

PM6025testinoc 4 Sal GLINPAINI Y | tacnup [/ 5 |

librariesPM6025¢ g BrduinoLINE2 ANJ Y1 | ye didt NI s& !t
1SI St SAaSKSI
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¢l 00YEeANB 5L.

d LI2T NOAsol Yy
E mn 1F N} {4
b p 2fRIf as

ST SNI S& LwHu/
R0 t/ CyprTc

o o To Io o Do

1-SDA

N [

2-8CL

[w]

3-GND

5K

CIRCIN

6 A
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A Displaytech P M6 0 2 5 K | j

a2NB1 altyzltal FSyaNdf t ia[a%%
N} {GSNB] alt yalt dlsor 2)omderT %f%

|
1. V4 7 A

Ol £ NJ T Nl aAl

Y 0 o 2. sor, 1. karakte

I
I
SYs NA I {{A 2281 (i (1 Saxid

3. sor, 1. karakter
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| 2C kommuni k§c

x I 1 A2SPAF85i6 /o RS S NI2ACP c!i lm I0&KBBSRA ONYI S

LI NI yOa ot 20 2 |0XH0f0xBLagyOXEdparanysh Mindegyik IC

f SAFTSE 2S00 wMcn ﬁﬁBﬁX:EMLﬁtipl%[l&l\ﬁf Sf@t%NﬁHf!
x 93eMd y G160 LI NYyO&aoct 20 KA &MS BIK |0S$ N

1T dzi2ftas LI NryOaytft o6FYA ttaGlttoly S3

legyer] 5 X
x «] SYYs R 0 9xCBparphat 8t Wi 2 G0 @

e o A0, A1 and 22
RIW PerBaTes PCREETE only
AZ |2C ) “—slave HGGIGSS—“l v I *
GNJ.Y||.1O}\I§1IIS T T T T RN
s |01 1 10O0[AlD|IA|C COMMAND A DISPLAY DATA Al P
szerkezete g | Ll NN
A I A A A A
1 byte n =1 byte(s) n = 0 byte(s) —
update data pointers
MSB LSB e Sbaddoes coamter
t Ny yOalat et
REST OF OPCODE
szerkezete: | | | | | | C =0 last command.
MSAZ32 C = 1; commands continue.
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PCF8576 parancsok

Table 4 Definition of PCF8576 commands

COMMAND OPCODE OPTIONS DESCRIPTION

MODESET ([C 1 0O LB E B M1 MOD Table 53 | Defines LCD drive mode.
Lowpow Table 6 | Defines LCD bias configuration.

er T
Enable fl\
Bias /I\ Table 7 | Defines display status. The possibility to disable the

Mode display allows implementation of blinking under
external control.

Table 8 | Defines power dissipation mode.

LOADDATA |[C 0 P5 P4 P3 P2 P1 PO | Table9 |Sixbits of immediate data, bits P5 to PO, are
POINTER transferred to the data pointer to define one of forty
display RAM addresses.

DEVICE c 1 1 0 0 A2 A1 A0 | Table 10 | Three bits of immediate data, bits A2 to AQ, are

SELECT transferred to the subaddress counter to define one of
eight hardware subaddresses.
BANK —— 1T 1 1 O Table 11 | Defines input bank selection (storage of arriving
SELECT display data).
. ] Table 12 | Defines output bank selection (retrieval of LCD display
No effectin 1:4mode data). The BANK SELECT command has no effect in
1:3 and 1 . 4 multiplex drive modes.
BLINK c1 1 1 0 A BF1 BFO| Table 13 |Defines the blinking frequency.
. . Table 14 | Selects the blinking mode; normal operation with
B“nkmg frequency set by BF1, BFO or blinking by alternation of
frequency display RAM banks. Alternation blinking does not

apply in 1:3 and 1 : 4 multiplex drive modes.
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Kieg®sz2tU t 8bl

Table 5 MODE SET option 1 Table 8 MODE SET option 4
LCD DRIVE MODE BITS MODE BIT LP
DRIVE MODE BACKPLANE M1 MO Normal mode 0
Static 1BP 0 1 F"UWEF—EHW”’Q mode 1
1:-2 MUX (2 BP 1 0
( ) Table 9 LOAD DATA POINTER option 1
1:3 MUX (3 BP) 1 1
1-4 MUX (4 BP) 0 0 DESCRIPTION BITS
6-bit binary value of 010 39 | P5 | P4 [ P3 | P2 | P1 | PD

Table 8 MODE SET option 2

LCD BIAS BITB Table 10 DEVICE SELECT option 1

Vbias 0 DESCRIPTION BITS
Vobias 1 3-bit binary value of 0to 7 | A2 A1 AD

Table 7 MODE SET option 3 Table 13 BLINK option 1

BITS
DISPLAY STATUS BITE ELINK FREQUEMNCY
: BF1 BFO
Disabled (blank) 0
Off 0 0
Enabled 1 > h= o p
1 Hz 1 0
0.5 Hz 1 1
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Az adat mem-ri1 a

e N n [ n+d
1-4 ][ BP0 b ][ ER o T
d voojay T MSB LSB
| | A A BPF 1| c e
multiplex |e|| (| BP“I\Jl_II—l' I| B3 g [?P g alc|b|DP|f |e|g|d
St NN O | N O | .

A LOAD DATA POINTER parancesdl £ (i 2 4 53
ONYSI KSGNY1Z RS YAYRAZT vy
I RI (t. BgY Fie$rieneses karakter 8 bitet foglal le

'T FTRIEGEF LI StftSyidasSaos
GAT SRSaLRyi2] AftftSGOS GA
FStotaelz2a I RFGNB1Sal S|y 7
ONYT sai S3& 1A0arid YS3o2

Aledl S3IYSyasSa 11 NF1GSNB]
YSG ot 20 2ddhjgekobflp gininbitscfréhtiben.
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Bi tt ®r k®p

I 1A2StT! KENRBY @GSiSNI!2S o E Wn T cn 0
FEtooA tONYY € HOUKEGSY vicd 50
p tizedespont A
vi O0Al SRSalLRydz21 1AS3sal NG! @gSa.
Sor Pozicid S1.S4,V1.VAtf RI't a5 al AYosft dzy 2 1
1. béjt 2. bajt 3. bajt 4, bajt 5, bajt
| |
\ /I | 1 | |
MSB LSBl; J, MSB LSB MSB LSB MSB LSB MSB LSB
abcx 2/1 |fged 2/1 |abcx 1/1 |fged 1/1 |pvpv (la) [abcx 2/2 |fged 2/2 |abcx 1/2 |fged 1/2 |pvpv (23)
abcx 2/3 |fged 2/3 |abcx 1/3 |fged 1/3 |pvpv (3a) |abcx 2/4 |fged 2/4 |abcx 1/4 fged 1/4 |pvpv (4a)
abcx 2/5 fged 2/5 |abcx 1/5 |fged 1/5 |pvpv (53 |abcx 2/6 |fged 2/6 |abcx 1/6 fged 1/6 |pvpv (6a)
abcx 2/7 fged 2/7 |abcx 1/7 |fged 1/7 |pvpv (1b) |abcx 2/8 |fged 2/8 |abcx 1/8 fged 1/8 abcx 2/9
fged 2/9 abex 1/9 |fged 1/9 |abcx 2/10 |fged 2/10 |abcx 1/10 |[fged 1/10 [abcx 2/11 |fged 2/11 [abcex 1/11
fged 1/11 |pvpv (3b) |abcx 2/12 |fged 2/12 |abcx 1/12 |fged 1/12 |abcx 2/13 |fged 2/13 |abcx 1/13 |fged 1/13
cdhj 31 aeko 3/1 |bflp 31 gimn 3/1 |cdhj 3/2 aeko 3/2 |bflp 3/2 gimn 3/2 |cdhj 3/3 aeko 3/3
bflp 3/3 gimn 3/3 cdhj 3/4 aeko 3/4 |bflp 3/4 gimn 3/4 |cdhj 3/5 aeko 3/5 |bflp 3/5 gimn 3/5
cdhj 3/6 aeko 3/6 |bflp 3/6 gimn 3/6 cdhj 3/7 aeko 3/7 |bflp 3/7 gimn 3/7 cdhj 3/8 aeko 3/8
bflp 3/8 gimn 3/8 |cdhj 3/9 aeko 3/9 |bflp 3/9 gimn 3/9 |cdhj 3/10 |aeko 3/10 |bflp 3/10 |gimn 3/10
cdhj 3/11 |aeko 3/11 |bflp 3/11 |gimn 3/11 |cdhj 3/12 |aeko 3/12 |bflp 3/12 |gimn 3/12 |cdhj 3/13 |aeko 3/13
bflp 3/13 |gimn 3/13 |cdhj 3/14 |aeko 3/14 |bflp 3/14 |gimn 3/14 |51525354 pvpv (2b) |VIV2V3V4 | xxxV5
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Karakterpoz2ci -k

AkarakterelONYT $&4S I [ h! 5 51 till NIhSLybKeS@wN &L B NG ayt G
¢SNJr$a| SGsSasy | ONYS] Sinoduld40 @IvEnni9 mX 9 H Y
t St Rt dZf I W6 LRINOAs2¢ 0UAIl SRSE&QSaNiriPirge o

paranccsaB S £ Sy N (i Kosclt DXENOSH0xFO ) §
aholOxC8& I NI SYYsRX nE9H | VYiZSHN BN Y| Y2Rd7i E
(117¢ 80 =37 = 0x25)0xFO pedig avpvbitek -6 S + £ f NUOt at K21 &1 N

DP/DC

—

7 5 64 la: 4

12 10 68 2a: 9

17 15 72 3a: 14
22 20 76 4a: 19
6 27 25 80 5a: 24
32 30 84 6a: 29
8 Y 35 88

9 41 39 92 1b: 34
45 43 96 2b: 117
49 47 100 3b: 51
54 52 104

58 56 108

112
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I\/IiniP!rate p®l ds§k

|l ni ci ali zal as ¢és er n Or :
wOXC8 OxEO O OOOOOOOOOOOOOOOOOOOO
WOXEL1 O 0O O OO O0OOO

WOXE2 O 0O OO 0OO0OOO
Teszt mo d :
WOXC8B8 OXEO O 255 255 255 255 255 255 255 255 255 255 255 255 255 255
255 255 255 255 255 255

WOXE1l 0255 255 255 255 255 255 255 255 255 255 255 255 255 255 255 255
255 255 255 255

WOXE2 0255 255 255 255 255 255 255 255 255 255 255 255 255 255 255 255
255 255 255 255

HELLOVORL D ki irasa a 3. sor ba

o O
o O
o O
o O
o O
o O
o O
o O
o O
o O
o O
o O
o O

wOxC8 OXxE1l 20 OxOD 0xB9 0x91 0x10 OxB8 0x8e 0x99 0x99 0x910x390 0
0x99 0x99 0x91 0x10 0x91 0x10 0xB9 0x94 0xBO 0x0OD
I NE9 M HﬂT@fJ\IOﬂLE(ﬁF{\I?ﬂI)\E;{HDfBI | é‘[SLJISfSU(’)

~

1T dziz2fas KSteNlIf @Araall FSES NNz YAY
(D = 0x0DB9; L = 0x9110; R = 0xB88e; O = 0x9999; W = 0x9139; E = 0xB@BaAOH)=
Sz amk i Wwogds px&E0s)0x60 0 0x0C 0x70 0x03 0xES5

Ezaparancs 326G NNJ 1A | H® &2NJ 22060 aT$f$NAAé
(w ¢ [2Cwrite parancs, 0XC8BNT SY Y s R c‘)S%cSﬁle ﬁZ‘[hEDﬁI | G
Ocl RFGYdzil s o6St tf NGt &l NEXMNINY RE nlf RInE
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/[-Sszegmens hexadec

const static uint8 t  numTable [[= {
OxEB, 0x60, 0xC7, OXE5, 0x6C, OXAD, OxAF, OXEO, OXEF :
OXED, OxEE, Ox2F, 0x8B, 0x67, 0x8F, Ox8E, 0x00, 0x04 h

I[* abcx fged abcd efgx
Ob1110 1011, // 01111 1100
0b0110 0000, // 10110 0000 - e o 5
0b1100 0111, 21100 1010 ! KSEFRSOAYtEAa 1IN
0b1110 0101, //3 1111 0010 NNB&a 1FNFXTOGSNI 6al s
0b0110 1100, //40110 0110 & a x A sy
0b1010 1101, //5 1011 0110 cSt St Aa RSTAYALT U
0b1010 1111, /16 1011 1110 ) L
0b1110 0000, /17 1110 0000 I OAUaZNNBYRSU I 1A
0b1110 1111, /18 1111 1110 oAGLAZ2aT Gt ar YALFGG
Ob1110 1101 //9 1111 0110 “
Ob1110 1110 /[ A1110 1110 TZNBI G )[7\ X
0Ob0010 1111 /[ b0011 1110
0b1000 1011 // C 1001 1100
0Ob0110 0111 /[ d0111 1010
Ob1000 1111 /[ E1001 1110
0b1000 1110 // ' F1000 1110
0b0000 0000 IISPACE
0b0000 0100 /I MINUS SIGN

*/
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A PM6025 progr amk

Al | 0o mérep26.ie ®M6025.cpp

A PM6025h ¥ S & tt CKRE¥A yf?v 5 ﬂ@skegmenseﬁ)ntokat a karak

u SN1LR2SHOAS PRS & LI )FHJSHCKOZESWBU&R AYOst dz
0 I NIbignbszkokatEmellettR S | f laRM60282 6 2 S | U dzYvalaring 1
annakLINA Sublikusii F 3 FNIIBSYy e SAi

A PM6025 objektumosztaly publ

voidinit(uint8_tdata= 0Ox0, /Nnitializethe I2Cmastemode
voidsetDigi(uint8_trow, uint8_os, uint8_t c);//Display a tegdigit (onlyinrowlor?2)
voidsetCha(uint8_tpos, charc); /Display a 1:8egcharactefonlyin row3)
voidsetSymbol@uintl6_flags); /Displaytlearsidebarsymbols(S1..54, VY5)
voidsetDHuint8_tow, uint8 pos); /Display alecimakommajpos1..6, 8..1Gpwlor?2)
voidclearDuint8_trow, uint8_pos); /Removea decimaktommajpos1..6, 8..1Gpwlor?2)

voidwritguint8_trow, uint8_pos longdatg; //Displaysignedintegersonlyinrowlor?2)

I NBLISNI 2t NJ YsS3 ySy GSte2Sas NItsSa
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PM6025 test.ino

#include <Wire.h >
#include " PM6025.h"
PM6025 Icd ;

void setup () {
lcd . init  (OXFF );
delay (3000 );

}

void loop () {
long a=314159265
int b= -6025;
long c=

/[ ---- Clear
lcd . init  ();

Il -- Write signed
lcd . write (1, 1,a);
lcd . setDP (1,8 );
lcd . write (2,1,c );
lcd . setDP (2,5 );
lcd . write (2,9,b );
delay (5000);

screen

/I Test mode

- 5729578 ;

delay (1000 );

numbers ----
/13,14159265

Il -57,29578
Il - 6025

I

I

I

I

--—--  Clear
lcd . init  ();

screen

----  Write digits into
for (int  k=0; k<13; k++) {
delay (250);
lcd . setDigit
}

delay (1000 );
----  Write digits into
for (int  k=0; k<13; k++) {
delay (250 );
lcd . setDigit
}

delay (1000 );
----  Write
for (int  k=14; k>0;
delay (250 );
lcd . setChar (k,('N'
}

delay (1000 );

(1,(13 -k),k);

letters into

k--) {
- k));

Row 1 ----

Row 2

(2,323 -k),k+3 ),

Row 3 ----

czferdalrat a

11 oS0
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PM6025

/[ ----  Write decimal commas --------
for (int j=1;j<3; j++) {
for (int  k=1; k<11; k++) {
lcd . setDP (j,k); delay (500);
}
}
delay (1000 );
/[ ----  Clear decimal commas --------
for (int J=1;j<3; j++) {
for (int k=1; k<11, k++) {
lcd . clearDP (j,k);
delay (250 );
}
}
delay (1000);
/[ ----  Show sidebar symbols --------
for (int  k=0; k<5; k++) {
lcd. setSymbols (sV1|  sNull );
lcd. setSymbols (sV2 | sNet);
lcd. setSymbols (sV3 | sBalance
lcd. setSymbols (sv4 | sBattery
lcd. setSymbols (sV5);
}
Il ---- Show all sidebar symbols

lcd . setSymbols (OxFOF1 );

);
);

delay (500);
delay (500);
delay (500);
delay (500 );
delay (500 );

delay (2000 );

f a
aAyYR]1SO &a4)2ND
S3eSy1Syid| 1A
0AT SRSagSiaal
aAyYR]1S0O a2NDb
S3esSyl1sSyul 1A
0Al SRSagS|aal
!I 2f RIf afs
al AYOost dzY|Z2 |
YS3asSt SyNiuSa
S3IeSy|1Syuaxs
it f & SIENGGS:e
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DEFINITIVE

anNo
713S3y

ocze A {3 - wn PONTIS }={ PD3
(7o H{E H{ xex {PoinTz0 J{Pot }e

ARDUINO

B R BB VO ® ~ a0 v & wN =

USB JACK
TYPE B

[_]

(Cosa H

(Coscz H{ xmz H{ powms H{7e1 )

(Cocon M {6 { amo {Powtzz {Pos e
(- o o

(Ciers {8 axo - Fointo

0 7-12V Depending m_o
on current drawn

2.1mm

0
o
m
<
o
w
=
<

PINOUT DIAGRAM

ATMEGABU2/ATMEGA16U2 ICSP

")
&

ZOSIW
A0S

Absolute max per pin 46mA
reccomended 26mA

@ Absolute max 200mA
for entire package

Cut to disable the auto-reset
PCINT13[< ADCS SCL © 73 only
PCINT12}= ADC4 SDA
Thiz provides o Logic reference voltoge
for shields that use it. It is connected to the 5V bus. AREF
\ Not Connected s ([0] 5 ' PCINTS 7
73 onty ) E— S ) . PB4 12 PCINT4
= 1 {
RESET PcInT14} IERESET » PB3H 11 OC2A M pcIns
EH3.3V ] g - JPB2~ 10 = OC1B = PCINT2
The input voltage to the Arduino board when 1= |5V " b= PB1 ) [TOC1A PCINTIL .
it iz running from external power. . ] > P
. -4
N * R o po7H 7 M AIN1 Hpcintz3 es?
O mjvinzl B 2 3 £83¢%¢
=1 - PD6 6 { AIN® HPCINT22 58
ADC@® | PCINTS H 14| AB PCo z PD5 5 { T1 PCINT21 3:2\2
ADC1 [ PCINT9 H 15| A1 ‘WPC1 [ | M PD4 4 { TO PCINT20 §93
ADC2 =PCINTi@M 16 | A2 PC2 B PD3 3 H INT1 HHPCINT19 §2%
[ ADC3 HpcinTii 17 | A3 HELIPC2 g ‘8lPD2= 2 M INT@ MPCINTiB
SDA ADCA HPCINT12H 18| A4 pCa u PDI~ 1 TXD PCINT17 P j
SCL ADC5 =PCINT13p= 19 | AS W PCS i PD@ e RXD PCINT16 :
D
Power
N PBS 13 { PCINTS } SCK Control
1 ran) a } { Physical Pin
RESET } PCINT14 1 G5 :} PB4 12 PCINT4 | MISO S
P1:nAFunct::Lon
wwwepighooc.com ﬁi:zl)z::]l:ted Pin
[@NoIch g
A GND serial Pin
18 FEB 2013 . IDE
ver 2 rev 2 - 05.03.2013 PCINT3 PWM @® ® Source Total 15emA
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\E m|l ®k e z Arcéutncu ‘nano v3.0
/ MNO] o ST (PCE ‘ -

i i 2o Q DU ]
GND
——a 70 L’\/—@PB.?OCZAMWMI
[per7)| TXD J/ PDT | EF}——®) | & ﬂ 50—
BN | ond[RXD[PDOTEE—® ©§» 5 o——famy S ¢
rcvr1 RESET [ PC6 ) ——e | @ 20 | e——FL](PC6 | RESET/cmvrsd] — i
" 1 m_. ’ T; E: p-ﬂ..? .éf ' -Analog Pin
R .'iifCINTIQ'YIﬁII—G":1 P?_z:_@ ® 0 -y e / Control
[0C2B)jpcovmss)[INT1]/ PD3 W\ ® | 98~ = rs1 - 80 T
45 [ XCK Jlrcvr2e)f TO Jf [50278—(:) o : B rhysical Pin
N Por't Pin

[0CeB) vy T1 ]/ PD5 BN\ @ ©
BN [0coA) /w22 [AING) [ PD6 |-\ @
lecov23]| AIN1 )/ PD7 | EE1—@
BN [ICP1)/ecvre |[CLKO) [ PBO B ——@
KN [rcav1||OCIA][PBLEEF-\ @ | ©
[ 38 J/rcvr2 |[OCIB][ PB2 -\ @
[MOST]pcvrs | OC2 ][ PB3 TEF\ @
[MISO)/ pcuvrs |[ PB4 | iTF—@® | © o | @£/ PB5 ]/ rcvis [ SCK T

er pin 40mA | unu \
A recommen ed 20mA ...‘

®Absolutg MAX 200mA
for entire package

/Pin function

¢

’ paz2811810 b9 08 07 6.8 D4 3_D2 6ND RST RX@ TX1

| Interrupt Pin
== PuM Pin
@ ® rort Power @

- =

- D13 3VU3REF A8 A1 A

& Analog exclusively Pins
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