Loti loti daudz mirdzdiozu!

Ivars Drikis
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1 Ka pieslegt loti daudz mirdzdiozu?

Ja nepieciesams vadit ar Arduino vairakus 7 segmentu indikatorus vai art vairakus desmitus
mirdzdiozu', tad viegli izrekinat, ka visu Arduino izeju nepietiek lai pieslegtu nepieciesamo
skaitu mirdzdiozu. Ne mazak nozimiga problema ir ar1 milzigais savienotajvadu skaits, kas
sadai konstrukcijai nepiecieSams. Risinajums ir aspratigs un vienkarss, pie kam atrisina
abas problemas (sk. 1 attela pa kreisi): ir “horizontalie” vadi un “vertikalie” vadi un to
krustpunktos ievietotas mirdzdiodes ka tas redzams. Tas strada, redzams blakus attelos.
Ja pie barosanas avota piesledz 2 “vertikalo” un 2 un 5 “horizontalo” liijas, tad spides
tikai 10 un 34 mirdzdiodes. Savukart, ja pie barosanas avota piesledz 5 “vertikalo” un 4 un 5
“horizontalo” linijas, tad spides tikai 29 un 37 mirdzdiodes. Tatad, lai vaditu 64 mirdzdiodes,
pietiek ar 16 Arduino izejam ka ar1 ar tikai 16 vadiem! Atliek tikai pietiekoSi atri parslegt
“vertikalas” Iinijas, lai cilveka acs nejustu partraukumus mirdzdiodes spidesana.

Izskatisim iespeju $adu matricu pieslegt tiesi Arduino izejam. Pieredze rada, ka mirdzdio-
de pietiekami spilgti spid paterejot 2 mA stravu. Ta ka strava diodei tiek padota tikai 1/8
no tas darbibas laika, tad mirdzdiodei ir japadod 16 mA. Diodes ir konstruetas, lai sadu
rezimu izturetu. Ta ka vienai “vertikalajai” Iinijai var nakties stradat 8 diodem, kas tai
pieslegtas, tad maksimala strava, kura jaiztur Arduino Imijai ir 128 mA. Dokumentacija at-
rodam, ka maksimala strava, kura nedrikst parsniegt Arduino linija piesledzot to GND (sink
current) ir 40 mA, tatad stipri par maz un nepieciesami papildus tranzistori, kas So stravu
var izturet. Bet lietderigak ir izmantot specializetu mikroshemu MAX7219 [1], kas ne tikai
nodrosina nepiecieSamo stravu “vertikalajas” un “horizontalajas” linijas, bet ar1 patstavigi
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Att. 1: 88 mirdzdiozu matrica un tas darbiba.
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Att. 2: Rupnieciski razoti MAX7219 paneli 7 segmentu indikatora un 8x8 diozu matricas
vadisanai

veic nepiecieSamas Iiju parslegsanas, lai ieslegtu tikai tas mirdzdiodes, kuras noraditas Sas
mikroshemas iekseja atmina. Savukart informaciju par mirdzdiodem uz dotas mikroshemas
atminu nogada izmantojot tikai 3 datu lmijas. Rupnieciski razotu panelu piemeri redza-
mi 2 attela. Pa kreisi panelis, kas vada astonus 7-segmentu indikatorus, pa labi viena no
versijam 8x8 diozu matricas vadiSanai.

Loti iespaidigi izskatas skrejoso uzrakstu lenta, kas izveidota no 8x8 diozu matricam.
Tapec tika nolemts 2 attela redzamo 8x8 diozu matricas paneli papildinat ar papildus platiti,
kas lauj erti un atri izveidot diozu matricu lentu. Kas no ta sanaca, redzams 3 attela.

2 Vienkarss 8x8 mirdzdiozu ekrans

Lai vaditu 8x8 mirdzdiozu ekranu izmantot MAX7219 mikroshemu lietderigi izmantot LedCon-
trol biblioteku [2]. Ka to darit, skatamies piemeros ka ar1 loti labi izveidota Seit [3]. Ka
pievieno bibliotekas, var lasit arl mana iepriekseja bloga [1]. Izaicinajums butu izrakstit
Conway’s Game of Life [5] prieks vairakam sadam matricam. Talak dotais piemers nemts
no LedControl bibliotekas piemeériem. Seit soli pa solim tiek ieslegtas katra no matricas
mirdzdiodem, pec tam tada pasa seciba tas tiek izslegtas.

Listing 1: led8x8.ino

1 #include <LedControl.h>

2

3 const int pinDIN = 10;

4 const int pinCLK = 12;

5 const int pinCS = 11;

6

7 LedControl lc=LedControl (pinDIN, pinCLK, pinCS, 1);
g int displ = 0;

10 void setup ()

1 {

12 lc .shutdown (displ, false);
13 lc.setIntensity (displ, 8);
14 lc.clearDisplay( displ );

15 }

16

17 void loop ()

18 {

19 for (int row=0; row<8; row++) {

20 for (int col=0; col<8; col++) {
21 lc.setLed (displ,col ,row, true);
22 delay (25) ;
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Att. 3: Uzlabotie MAX7219 paneli 7 segmentu indikatora un 8x8 vadiSanai ka ar1 ta piesleg-
Sana pie Arduino

24}

25

26 for (int row=0; row<8; row++) {

27 for (int col=0; col<8; col++) {
28 lc.setLed (displ,col ,row, false);
29 delay (25);

30 }

31}

32 }

3 Skrejosais teksts

Lai izveidotu skrejoso tekstu, iesaku izmantot MaxMatrix biblioteku [6]. Lai to izmantotu,

jarikojas sadi:

« Dodamies uz GitHub sadalu [0], spiezam Clone or Download un izvelamies Download ZIP.

legustam failu max7219-master.zip.
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o Atarhivejam So failu un tur ieksa esoso katalogu MaxMatrix parkopejam un katalogu
Arduino/libraries/ pie parejam biblioteka.

Nedaudz parvietoju tur esoso programmu, izlaboju kludinu un viss strada Iidz pat 9
indikatoriem.

Listing 2: led8x8.ino

1 /*
Based on the following library:
GitHub | riyas-org/max7219 https://github.com/riyas-org/max7219

*/

6 #include <MaxMatrix.h>

7 #include <avr/pgmspace.h>

8

9 PROGMEM const unsigned char CH[] = {
10 B00000000, B00000000, B00000000, B00000000, B0O0000000, // space
11 B01011111, B00000000, B00000000, B0000000O, B0O00000OO, // !

12 B00000011, B00000000, B00000011, B0O00D0000OO, B0O0O0O0ODOOO, // 7

13 B00010100, B00111110, B00010100, B00111110, B00010100, // #

14 B00100100, B01101010, B00101011, B00010010, B0000000O, // $

15 B01100011, B00010011, B00001000, B01100100, B01100011, // %

16 B00110110, B01001001, B01010110, B00100000, B01010000, // &

17 B00000011, B00000000, B0O0000000, B0O00D000D0O, B0O0O0O00D0OO, //
18 B00011100, B00100010, B01000001, B00000000, B00000000, //
19 B01000001, B00100010, B00011100, B00000000, B00000000, //
20 B00101000, B00011000, B00001110, B00011000, B00101000, //
21 B00001000, B00001000, B0O0111110, B00001000, B00001000, //
22 B10110000, B01110000, B00000000, B00000000, B00000000, //
23 B00001000, B00001000, B00001000, B00001000, B0000000O, // -
24 B01100000, B01100000, B00000000, B00000000, B0000000O, //
25 B01100000, B00011000, B00000110, B00000001, B00000000, //
26 B00111110, B01000001, B01000001, B00111110, B00000000, //
27 B01000010, BO1111111, B01000000, B00000000, B00000000, //
28 B01100010, B01010001, B01001001, B01000110, B00000000, //
29 B00100010, B01000001, B01001001, B00110110, B00000000O, //
30 B00011000, B00010100, B00010010, BO1111111, BO00000000, //
31 B00100111, B01000101, B01000101, B00111001, B00000000, //
32 B00111110, B01001001, B01001001, B00110000, B00000000, //
33 B01100001, B00010001, B00001001, B00000111, B00000000, //
34 B00110110, B01001001, B01001001, B00110110, B00000000, //
35 B00000110, B01001001, B01001001, B00O111110, B00000000O, //
36 B01010000, B00000000, B00000000, B00000000, B00000000, //
37 B10000000, B01010000, B00000000, B00000000, B00000000, //
38 B00010000, B00101000, B01000100, B00000000, B00000000, //
39 B00010100, B00010100, B00010100, B00000000, B00000000, //
40 B01000100, B00101000, B00010000, B00000000, B00000000, //
41 B00000010, B01011001, B00001001, B00000110, B0000000O, //
42 B00111110, B01001001, B01010101, B01011101, B00001110, //
43 B01111110, B00010001, B00010001, B01111110, B00000000, //
44 B01111111, B01001001, B01001001, B00110110, B00000000, //
45 B00111110, B01000001, B01000001, B00100010, B00000000, //
46 B0O1111111, B01000001, B01000001, B00111110, B00000000, //
a7 B01111111, B01001001, B01001001, B01000001, B00000000, //
48 B01111111, B00001001, B00001001, B00000001, B0000000O, //
49 B00111110, B01000001, B01001001, B01111010, B00000000, //
50 B01111111, B00001000, B00001000, B0O1111111, B00000000, //
51 B01000001, BO1111111, B01000001, B00000000, B0000000O, //
52 B00110000, B01000000, B01000001, B00111111, B00000000, //
53 B01111111, B00001000, B00010100, B01100011, B00000000, //
54 B01111111, B01000000, B01000000, B01000000, B00000000, //
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55 , 8, B01111111, B00000010, B00001100, B00000010, BO1111111, // M
56 , 8, BO1111111, B00000100, B00001000, B00010000, BO1111111, // N
57 , 8, B00111110, B01000001, B01000001, B00111110, B00000000, // O
58 , 8, B01111111, B00001001, B00001001, B00000110, B00000000, // P
59 , 8, B00111110, B01000001, B01000001, B10111110, B00000000, // Q
60 , 8, BO1111111, B00001001, B00001001, B01110110, B00000000, // R
61 , 8, B01000110, B01001001, B01001001, B00110010, B00000000, // S
62 , 8, B00000001, B00000001, B0O1111111, B00000001, B00000001, // T

—
(-

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105 };
106
107 int DIN = 10; // DIN pin of MAX7219 module
108 int CLK = 12; // CLK pin of MAXT7219 module
109 int CS = 11; // CS pin of MAXT7219 module
110 int maxInUse = 9; // 1 ... 9

111

112 MaxMatrix m(DIN, CS, CLK, maxInUse);

113 byte buffer [10];

114

115 void setup ()

116 {

B00111111, B01000000, B01000000, B0O0111111, B0000000O, //
B00001111, B00110000, B01000000, B00110000, BOOOO111l1l, // V
B00111111, B01000000, B0O0111000, B01000000, BOO111111l, // W
B01100011, B00010100, B00001000, B00010100, BO1100011, // X
B00000111, B00001000, B01110000, B00001000, B0O0O00O111l, // Y
B01100001, B01010001, B01001001, B01000111, B00000000, // Z
B01111111, B01000001, B00000000, B00000000, B00000000, // |
B00000001, B00000110, B00011000, B01100000, B00000000, // \ backslash
B01000001, B01111111, B00000000, B00000000, B00000000, // |
B00000010, B00000001, B00000010, B00000000, B00000000, // hat
B01000000, B01000000, B01000000, B01000000, B00000000, //
B00000001, B00000010, B00000000, B00000000, B0000000O, //
B00100000, B01010100, B01010100, B01111000, B00000000, // a
B01111111, B01000100, B01000100, B00111000, B00000000, // b
B00111000, B01000100, B01000100, B00101000, B00000000, // ¢
B00111000, B01000100, B01000100, BO01111111, B00000000, // d
B00111000, B01010100, B01010100, B00011000, B00000000, //
B00000100, B01111110, B00000101, B00000000, B0000000O, //
B10011000, B10100100, B10100100, B01111000, B00000000, //
B01111111, B00000100, B00000100, B01111000, B00000000, //
B01000100, B01111101, B01000000, B00000000, B00000000, // i
B01000000, B10000000, B10000100, B01111101, B00000000, // j
B01111111, B00010000, B00101000, B01000100, B00000000, // k
B01000001, B01111111, B01000000, B00000000, B00000000, // 1
B01111100, B00000100, B01111100, B00000100, B01111000, // m
B01111100, B00000100, B00000100, B01111000, B00000000, // n
B00111000, B01000100, B01000100, B00111000, B00000000, // o
B11111100, B00100100, B00100100, B00011000, B00000000, // p
B00011000, B00100100, B00100100, B11111100, B00000000, // ¢q
r
S
t

0 + @

—
=

B01111100, B00001000, B00000100, B00000100, B0000000O, //
B01001000, B01010100, B01010100, B00100100, B00000000, // s
B00000100, B00111111, B01000100, B00000000, B00000000, //
B00111100, B01000000, B01000000, B01111100, B00000000, // u
B00011100, B00100000, B01000000, B00100000, B00011100, // v
B00111100, B01000000, B00111100, B01000000, B00111100, // w
B01000100, B00101000, B00010000, B00101000, B01000100, // x
B10011100, B10100000, B10100000, B01111100, B00000000, // y
B01100100, B01010100, B01001100, B00000000, B00000000, // =
B00001000, B00110110, B01000001, B00000000, B00000000, // {
|
}

B01111111, B00000000, B00000000, B00000000, B0O000D00D0O, //
B01000001, B00110110, B00001000, B00000000, B00000000, //
B00001000, B00000100, B00001000, B00000100, B00000000, // ~

W W Wk GOtk W R R R TTW R R W R W R R R RN E QN EDNDER OO O R O R s Ot Ot
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117 m.init ();

118 m.setIntensity (15);

119 }

120

121 void loop ()

122 {

123 printStringWithShift ("LU Fonds & Mikrotikls 7, 10);
124 }

125

126 void printCharWithShift (char ¢, int shift__speed)
127 {

128 long start, duration;

129

130 if (¢ < 32) return;

131

132 memcpy_P(buffer, CH+ 7 * (¢-32), 7);

133 m. writeSprite (8*maxInUse, 0, buffer);

134 m.setColumn (8*maxInUse + buffer [0], 0);

135

136 for (int i = 0; i < buffer[0] 4+ 1; i++) {

137 start = millis ();

138 m.shiftLeft (false, false);

139 duration = shift_speed - (millis()-start);
140 if ( duration > 0 ) delay( duration );
141}

142 }

143

144 void printStringWithShift (char* s, int shift_speed)
145 {

16 while( *s =0 ) {

147
148
149
150

printCharWithShift (*s, shift_speed);
s++;
}
}

Pateicibas

Platite izgatavota Latvijas Universitates Fonda projekta “Programmejam ar prieku” ietvaros
un to finanse AS Mikrotikls.
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