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Bevezetés a mikrovezérlők programozásába: 
A PM6025 (7 és 16 szegmenses) LCD kijelző vezérlése 



Hobbielektronika csoport 2015/2016 Debreceni Megtestesülés Plébánia 2 

MiniPirate.ino ς Arduino Mini PirateΣ ƛƴǘŜǊŀƪǘƝǾ ǾƛȊǎƎłƭƽǇǊƻƎǊŀƳ Σ  
ŀƳŜƭȅŜǘ ƛǘǘ ŀȊ Lн/ ōǳǎȊ αƪŞȊƛǾŜȊŞǊƭŞǎŞǊŜέ ƘŀǎȊƴłƭǳƴƪ ŦŜƭΦ 

PM6025_test.ino ς  ǘŜǎȊǘǇǊƻƎǊŀƳ ŀ taслнр [/5 ƪƛƧŜƭȊǃ ƪƛǇǊƽōłƭłǎłƘƻȊ 

libraries/PM6025 ς ǵƧ Arduino ǇǊƻƎǊŀƳƪǀƴȅǾǘłǊ  Şǎ !tL ŀ taслнр [/5 ƪƛƧŜƭȊǃ 
ƪŜȊŜƭŞǎŞƘŜȊ 

Lab  21 projektek  



A Displaytech  PM6025 kijelzŲ 
Å ¢ǀōōƴȅƛǊŜ 5L.![ ƳŞǊƭŜƎŜƪōŜƴ ƘŀǎȊƴłƭƧłƪ 

Å н Ȅ мо ƪŀǊŀƪǘŜǊ т ǎȊŜƎƳŜƴǎŜǎ ƪƛƧŜƭȊǃΣ  
ф ǇƻȊƝŎƛƽōŀƴ ǘƛȊŜŘŜǎǇƻƴǘǘŀƭ ǾŀƎȅ ǾŜǎǎȊǃǾŜƭ  

Å м Ȅ мп ƪŀǊŀƪǘŜǊ мс ǎȊŜƎƳŜƴǎŜǎ ƪƛƧŜƭȊǃ 

Å п Ҍ р ƻƭŘŀƭǎƽ ǎȊƛƳōƽƭǳƳ ƪƛƧŜƭȊŞǎǎŜƭ 

Å ±ŜȊŞǊƭŞǎ Lн/ ōǳǎȊƻƴ ό ŎƝƳ лȄоуύ 

Å о Řō t/Cуртс ǾŜȊŞǊƭǃǘ ǘŀǊǘŀƭƳŀȊ 
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A Displaytech  PM6025 kijelzŲ 
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1. sor, 2. karakter 
1. sor, 1. karakter 

2. sor, 1. karakter 

3. sor, 1. karakter 

! ǎƻǊƻƪ ǎȊłƳƻȊłǎŀ ŦŜƴǘǊǃƭ ƭŜŦŜƭŞΣ ŀ 
ƪŀǊŀƪǘŜǊŜƪ ǎȊłƳƻȊłǎŀ ǇŜŘƛƎ ƧƻōōǊƽƭ 
ōŀƭǊŀ ǘǀǊǘŞƴƛƪ ς ŀ ōŜƭǎǃ 
ƳŜƳƽǊƛŀƪƛƻǎȊǘłǎǘ ƪǀǾŜǘǾŜΧ 



I2C kommunik§ci· 
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×! ƪƛƧŜƭȊǃǘ о Řō PCF8576 L/ ǾŜȊŞǊƭƛΦ ! ƪǀȊǀǎ I2C cím 0x38, ŀȊ ŜƎȅŜŘƛ ŎƝƳȊŞǎ ŀ 
ǇŀǊŀƴŎǎōłƧǘƻƪƴłƭ ŀŘƘŀǘƽ ƳŜƎ ό0xE0, 0xE1 vagy 0xE2 parancs). Mindegyik IC 
ƭŜƎŦŜƭƧŜōō мсл ǎȊŜƎƳŜƴǎ ǾŜȊŞǊƭŞǎŞǊŜ ƪŞǇŜǎΣ az 1:4 multiplex ƳƽŘƻǘ ƘŀǎȊƴłƭǾŀΦ  

×9ƎȅƳłǎ ǳǘłƴ ǘǀōō ǇŀǊŀƴŎǎōłƧǘ ƛǎ ƪƛŀŘƘŀǘƽΣ ŀƳƝƎ ŀ / ōƛǘ όлȄул ƘŜƭȅƛŞǊǘŞƪύ ΩмΩ ŞǊǘŞƪǼΦ 
!Ȋ ǳǘƻƭǎƽ ǇŀǊŀƴŎǎƴłƭ όŀƳƛ łƭǘŀƭłōŀƴ ŜƎȅ ƳŜƳƽǊƛŀ ƪŜȊŘǃŎƝƳ ōŜłƭƭƝǘłǎύ ŀ / ōƛǘ ΩлΩ 
legyen! 

×«ȊŜƳƳƽŘ ōŜłƭƭƝǘłǎłǊŀ 0xC8 parancs ŀƧłƴƭƻǘǘΦ 
 

tŀǊŀƴŎǎōłƧǘ  
szerkezete: 

Az I2C 
ǘǊŀƴȊŀƪŎƛƽƪ 
szerkezete 



PCF8576 parancsok  
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Low power 
Enable 
Bias 
Mode 

No effect in 1:4 mode! 

Blinking  
frequency 



Kieg®sz²tŲ t§bl§zatok 
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Az adatmem·ria szerepe 
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A LOAD DATA POINTER paranccsal 4-ōłƧǘƻǎ ŜƎȅǎŞƎŜƪōŜƴ 
ŎƝƳŜȊƘŜǘǸƴƪΣ ŘŜ ƳƛƴŘƛƎ у ōƛǘŜǎ ŜƎȅǎŞƎŜƪōŜƴ ǘǀǊǘŞƴƛƪ ŀȊ 
ŀŘŀǘłǘǾƛǘŜƭ. Egy 7-szegmeneses karakter 8 bitet foglal le. 
 
!Ȋ ŀŘŀǘƭŀǇǇŀƭ ŜƭƭŜƴǘŞǘōŜƴ ŜƴƴŞƭ ŀ ƪƛƧŜƭȊǃƴŞƭ ŀ 
ǘƛȊŜŘŜǎǇƻƴǘƻƪ ƛƭƭŜǘǾŜ ǘƛȊŜŘŜǎǾŜǎǎȊǃƪ ǾŜȊŞǊƭŞǎŜ ƪǸƭǀƴ 
ŦŞƭōłƧǘƻǎ ŀŘŀǘǊŜƪŜǎȊŜƪ ŦŜƭƘŀǎȊƴłƭłǎłǾŀƭ ǘǀǊǘŞƴƛƪΦ 9Ȋ ŀ 
ŎƝƳȊŞǎǘ ŜƎȅ ƪƛŎǎƛǘ ƳŜƎōƻƴȅƻƭƝǘƧŀΦ 
 
A 16-ǎȊŜƎƳŜƴǎŜǎ ƪŀǊŀƪǘŜǊŜƪ ǾŜȊŞǊƭŞǎŜ ƪŀǊŀƪǘŜǊŜƴƪŞƴǘ  
YŞǘ ōłƧǘƻǘ ƘŀǎȊƴłƭ ŦŜƭ cdhj aeko bflp gimn bitsorrendben. 



Bitt®rk®p 
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! ƪƛƧŜƭȊǃ ƘłǊƻƳ ǾŜȊŞǊƭǃƧŜ о Ȅ нл Ґ сл ōłƧǘƴȅƛ ƛƴŦƻǊƳłŎƛƽǘ ƪŜȊŜƭΦ !Ȋ ŜƎȅŜǎ ōƛǘŜƪ ǎȊŜǊŜǇŜ ŀȊ 
ŀƭłōōƛ łōǊłƴ ƭłǘƘŀǘƽΥ x  ƴŜƳ ƘŀǎȊƴłƭǘ ōƛǘ 

p tizedespont 
v ! ǘƛȊŜŘŜǎǇƻƴǘƻƪ ƪƛŜƎŞǎȊƝǘǃ ǾŜǎǎȊǃ 
S1..S4, V1..V4 ƻƭŘŀƭǎƽ ǎȊƛƳōƽƭǳƳƻƪ 



Karakterpoz²ci·k c²mz®se 
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Karakter pozíció 1.sor 2. sor 3.sor DP/DC 

1 2 0 60   

2 7 5 64 1a: 4 

3 12 10 68 2a: 9 

4 17 15 72 3a: 14 

5 22 20 76 4a: 19 

6 27 25 80 5a: 24 

7 32 30 84 6a: 29 

8 37 35 88   

9 41 39 92 1b: 34 

10 45 43 96 2b: 117 

11 49 47 100 3b: 51 

12 54 52 104   

13 58 56 108   

14     112   

A karakterek ŎƝƳȊŞǎŜ ŀ [h!5 5!t! thLb¢9w ǇŀǊŀƴŎŎǎŀƭ ǘǀǊǘŞƴƘŜǘ όŦŞƭōłƧǘƻǎ ŎƝƳŜƪŜǘ ƪŜȊŜƭΗύ 
¢ŜǊƳŞǎȊŜǘŜǎŜƴ ŀ ŎƝƳŜƪŜǘ ŀȊ 9лΣ 9мΣ 9н ƳƻŘǳƭƻƴ ōŜƭǸƭ modulo 40 kell venni! 
tŞƭŘłǳƭ ŀ нō ǇƻȊƝŎƛƽƧǵ ǘƛȊŜŘŜǎǾŜǎǎȊǃƪ όм Şǎ нΦ ǎƻǊ млΦ ƪŀǊŀƪǘŜǊŜ ƳŜƭƭŜǘǘύ ŀȊ ŀƭłōōƛ MiniPirate 
paranccsal ƧŜƭŜƴƝǘƘŜǘǃ ƳŜƎ: w0xc8 0xE2 0x25 0xF0  

ahol 0xC8 ŀȊ ǸȊŜƳƳƽŘΣ лȄ9н ŀ ƳƻŘǳƭ ŎƝƳȊŞǎΣ лȄнр ŀ ммтΦ ŦŞƭōłƧǘ ŎƝƳŜ ŀ ƳƻŘǳƭƻƴ ōŜƭǸƭ  
(117 ς 80 = 37 = 0x25), 0xF0 pedig a pvpv bitek 1-ōŜ łƭƭƝǘłǎłƘƻȊ ǎȊǸƪǎŞƎŜǎ ŀŘŀǘΧ 
 



MiniPirate  p®ld§k 
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Inicializálás és képernyőtörlés: 
w0XC8 0xE0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

w0xE1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

w0xE2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Teszt mód: 
w0XC8 0xE0 0 255 255  255  255  255  255  255  255  255  255  255  255  255  255  

255  255  255  255  255  255   

w0xE1 0 255 255  255  255  255  255  255  255  255  255  255  255  255  255  255  255  

255  255  255  255   

w0xE2 0 255 255  255  255  255  255  255  255  255  255  255  255  255  255  255  255  

255  255  255  255   

HELLO WORLD kiírása a 3. sorba 
w0xC8 0xE1 20 0x0D 0xB9 0x91 0x10 0xB8 0x8e 0x99 0x99  0x91 0x39 0 0 

0x99 0x99  0x91 0x10 0x91 0x10 0xB9 0x94 0xB0 0x0D  

!Ȋ лȄ9м нл ŎƝƳȊŞǎ ŀ слΦ ŦŞƭōłƧǘƘƻȊ ǇƻȊƝŎƛƻƴłƭƧŀ ŀ όƪŞǇȊŜƭŜǘōŜƭƛύ ƪǳǊȊƻǊǘ όнл Ґ сл҈плύ 
!Ȋ ǳǘƻƭǎƽ ƘŜƭȅǊǃƭ ǾƛǎǎȊŀŦŜƭŞ ƝǊǳƴƪΣ Ƴƛƴǘ ŀ ǊłƪΧ 
(D = 0x0DB9; L = 0x9110; R = 0xB88e; O = 0x9999; W = 0x9139; E = 0xB994; H = 0xB00D) 
Számkijelzés:  w0XC8 0xE0 0 0x60 0 0x0C 0x70 0x03 0xE5  

Ez a parancs 3,21-Ŝǘ ƝǊ ƪƛ ŀ нΦ ǎƻǊ Ƨƻōō ǎȊŞƭŞǊŜ όмΣ нΣ оΦ ǇƻȊƝŎƛƽύ 
(w ς I2C write parancs, 0xC8 ς ǸȊŜƳƳƽŘ ōŜłƭƭƝǘłǎΣ лȄ9л ς ŜǎȊƪǀȊ ƪƛǾłƭŀǎȊǘłǎΣ  
0 ς ŀŘŀǘƳǳǘŀǘƽ ōŜłƭƭƝǘłǎŀΣ лȄсл л лȄл/ лȄтл лȄло лȄ9р ς ŀ ƪƛƝǊŀƴŘƽ ŀŘŀǘƻƪ) 



7 - szegmens hexadecim§lis font 
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const  static  uint8_t numTable [] = {  

    0xEB, 0x60, 0xC7, 0xE5, 0x6C, 0xAD, 0xAF, 0xE0, 0xEF ,  

    0xED, 0xEE, 0x2F, 0x8B, 0x67, 0x8F, 0x8E, 0x00, 0x04 };  

/*         abcx  fged           abcd  efgx  

  0b1110 1011,  // 0 1111 1100  

 0b0110 0000,  // 1 0110 0000  

 0b1100 0111,  // 2 1101 1010  

 0b1110 0101,  //3 1111 0010  

 0b0110 1100,  //4 0110 0110  

 0b1010 1101,  //5 1011 0110  

 0b1010 1111,  //6 1011 1110  

 0b1110 0000,  //7 1110 0000  

 0b1110 1111,  //8 1111 1110  

 0b1110 1101  //9 1111 0110  

 0b1110 1110  // A 1110 1110  

 0b0010 1111  // b 0011 1110  

 0b1000 1011  // C 1001 1100  

 0b0110 0111  // d 0111 1010  

 0b1000 1111  // E 1001 1110  

 0b1000 1110  // F 1000 1110  

 0b0000 0000      //SPACE  

 0b0000 0100      // MINUS SIGN 

*/  

! ƘŜȄŀŘŜŎƛƳłƭƛǎ ƪŀǊŀƪǘŜǊŜƪŜƴ ƪƝǾǸƭ ŜƎȅ 
ǸǊŜǎ ƪŀǊŀƪǘŜǊǘ όǎȊƽƪǀȊ ύŞǎ ŜƎȅ ƳƝƴǳǎȊ 
ƧŜƭŜǘ ƛǎ ŘŜŦƛƴƛłƭǘǳƴƪΦ 
 
! ōƛǘǎƻǊǊŜƴŘŜǘ ŀ ƪƛƧŜƭȊǃ ƳŜƳƽǊƛłƧłƴŀƪ 
ōƛǘƪƛƻǎȊǘłǎŀ Ƴƛŀǘǘ ŜƎȅ ƪƛŎǎƛǘ ƳŜƎ ƪŜƭƭŜǘǘ 
ŦƻǊƎŀǘƴƛΧ 



Fontk®p 16- szegmensre  
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A 16-ǎȊŜƎƳŜƴǎŜǎ ƪƛƧŜƭȊǃƘǀȊ ƘŀǎȊƴłƭŀƴŘƽ Ŧƻƴǘƻǘ ŀȊ ŀƭłōōƛ łōǊŀ ŀƭŀǇƧłƴ ƪŞǎȊƝǘƘŜǘƧǸƪ ŜƭΦ 
!Ȋ ŜƎȅǎȊŜǊǼǎŞƎ ƪŜŘǾŞŞǊǘ Ŏǎŀƪ ŀ ŘŜŎƛƳłƭƛǎ ǎȊłƳƧŜƎȅŜƪŜǘ Şǎ ŀ ƴŀƎȅōŜǘǼƪŜǘ ǘŀǊǘŀƭƳŀȊƽ 
Ŧƻƴǘǘłōƭłǘ ƪŞǎȊƝǘŜǘǘǸƴƪΦ ! ǎȊƽƪǀȊƴŜƪ ƳŜƎŦŜƭŜƭǃ ǸǊŜǎ ƪŀǊŀƪǘŜǊ ƛǘǘ ŀ ƪŜǘǘǃǎǇƻƴǘ ƘŜƭȅŞǊŜ 
ƪŜǊǸƭΣ ŜȊŞǊǘ ƪƛƝǊŀǘłǎƴłƭ ŀ {t!/9 ƪƽŘƧłǘ ƛŘŜ ǘǊŀƴǎȊǇƻƴłƭƧǳƪ ŀǳǘƻƳŀǘƛƪǳǎŀƴΦ 



A PM6025 programkºnyvt§r 
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Állományok: PM6025.h Şǎ PM6025.cpp 

A PM6025.h ŦŜƧƭŞŎ łƭƭƻƳłƴȅ ŘŜŦƛƴƛłƭƧŀ a 7- Şǎ 16-szegmenses fontokat, a karak-
ǘŜǊǇƻȊƝŎƛƽƪ Şǎ a ǘƛȊŜŘŜǎǇƻƴǘƻƪκǾŜǎǎȊǃƪ ŦŞƭōłƧǘƻǎ ŎƝƳŜƛǘ Şǎ  a ǎȊƛƳōƽƭǳƳƻƪƘƻȊ 
ǘŀǊǘƻȊƽ bitmaszkokat. Emellett ŘŜƪƭŀǊłƭƧŀ a PM6025 ƻōƧŜƪǘǳƳƻǎȊǘłƭȅǘΣ valamint 
annak ǇǊƛǾłǘ Şǎ publikus ǘŀƎŦǸƎƎǾŞƴȅŜƛǘ. 
 

 A PM6025 objektumosztály publikus tagfüggvényei: 

void init(uint8_t data = 0x00);        //Initialize the I2C master mode 

void setDigit(uint8_t row, uint8_t pos, uint8_t c);   //Display a 7-seg digit   (only in row 1 or 2)     

void setChar(uint8_t pos, char c);        //Display a 16-seg character (only in row 3)  

void setSymbols(uint16_t flags);        //Display/clear sidebar symbols (S1..S4, V1..V5) 

void setDP(uint8_t row, uint8_t pos);       //Display a decimal comma (pos 1..6, 8..10; row 1 or 2) 

void clearDP(uint8_t row, uint8_t pos);       //Remove a decimal comma (pos 1..6, 8..10; row 1 or 2) 

void write(uint8_t row, uint8_t pos, long data);       //Display signed integers (only in row 1 or 2) 

! ǊŜǇŜǊǘƻłǊ ƳŞƎ ƴŜƳ ǘŜƭƧŜǎΣ ƝȊƭŞǎ ǎȊŜǊƛƴǘ ǘƻǾłōō ōǃǾƝǘƘŜǘǃΧ 



PM6025_ test.ino  
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#include  <Wire.h > 

#include  " PM6025.h"  

PM6025 lcd ;  

 

void  setup () {  

  lcd . init (0xFF );    // Test mode 

  delay (3000 );  

}  

 

void  loop () {  

  long  a = 314159265 ;  

  int  b = - 6025 ;  

  long  c = - 5729578 ;  

// ----  Clear  screen  ----------  

  lcd . init ();  delay (1000 );  

// --  Write  signed  numbers  ----   

  lcd . write (1, 1,a );  

  lcd . setDP (1,8 );    //3,14159265  

  lcd . write (2,1,c );  

  lcd . setDP (2,5 );    // - 57,29578  

  lcd . write (2,9,b );  // - 6025  

  delay (5000);  

// ----  Clear  screen  ---------------   

  lcd . init ();  

 

// ----  Write  digits  into  Row 1 ----   

  for (int k=0; k<13; k++) {  

    delay (250);  

    lcd . setDigit (1 ,(13 - k),k);  

  }  

  delay (1000 );  

// ----  Write  digits  into  Row 2 -----   

  for (int k=0; k<13; k++) {  

    delay (250 );  

    lcd . setDigit (2 ,(13 - k),k+3 );  

  }  

  delay (1000 );  

// ----  Write  letters  into  Row 3 ----   

  for (int k=14; k>0; k-- ) {  

    delay (250 );  

    lcd . setChar (k,('N' - k));  

  }  

  delay (1000 );  

 

Cƻƭȅŀǘŀǘłǎ ŀ ƪǀǾŜǘƪŜȊǃ ƻƭŘŀƭƻƴΧ 



PM6025_ test.ino  (folytat§s) 
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// ----  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 );    delay (500);  

    lcd. setSymbols (sV2 | sNet );     delay (500);  

    lcd. setSymbols (sV3 | sBalance ); delay (500);  

    lcd. setSymbols (sV4 | sBattery ); delay (500 );  

    lcd. setSymbols (sV5 );            delay (500 );  

  }  

// ----  Show all  sidebar  symbols  ----   

  lcd . setSymbols (0xF0F1 );           delay (2000 );  

}  

aƛƴŘƪŞǘ ǎƻǊōŀƴ 
ŜƎȅŜƴƪŞƴǘ ƪƛƝǊƧŀ ŀ 
ǘƛȊŜŘŜǎǾŜǎǎȊǃƪŜǘ 

aƛƴŘƪŞǘ ǎƻǊōŀƴ 
ŜƎȅŜƴƪŞƴǘ ƪƛǘǀǊƭƛ ŀ 
ǘƛȊŜŘŜǎǾŜǎǎȊǃƪŜǘ 

!Ȋ ƻƭŘŀƭǎƽ 
ǎȊƛƳōƽƭǳƳƻƪ 
ƳŜƎƧŜƭŜƴƝǘŞǎŜ 
ŜƎȅŜƴƪŞƴǘΧΣ 
 
iƭƭΦ ŜƎȅǸǘǘŜǎŜƴ 
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Eml®keztetŲ: Arduino  nano  v3.0  
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