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(1) LED FHF7A  L_chika

*L_chika
#include <MsTimer2.h> < FAENY A IR
#include <ikkeiplexing. h> < LEDZR RALE -
ikkeiplexing iLedSign;
void setup() { “ LEDR DL
iLedSign. Init (IKKEIPLEXING, SINGLE_BUFFER) ; — X
} |!
void loop() { Y‘Z #
static uint8_t x = 6; °
static uint8 t y = 3; \
static Uint8_t s=1; — LED%TTT@*}‘TE
S = 1, <« LED&j]%}iii
iLedSign. Set(x, y, s): « = =0 3E4T s=1: &
delay (500) LEDRTH 51 (s=0: ;84T s=1: =4T)
}
ikkei 21
(2) 8% reflection
‘reflection

const uint8_t X_MAX = 15; }
const uint8_t Y_MAX = 7;

“« imzEEEZ (x:0~15 y:0~7)

void setup() {
iLedSign. Init (IKKEIPLEXING, SINGLE_BUFFER) ;
}

void loop () {
static int8_t x = 0;
static uint8_t dx = 1;
static int8_t y = 0;
static uint8_t dy = 1;

iLedSign. Set(x, y, 0): // turn off the previous dot «— | RFj[CEATSH-SZHLT

= dx; N =1 4=
vy b RO EDEZEFE
iLedSign.Set(x, y, 1): // turn on the next dot < KD EE ST

if ((x<=0)|](x > X_MAX)){ // reaching the boundary of x
dx = -dx;

} L S -
if ((y<=0)||(y >= Y_MAX)) { // reaching the boundary of y [ <] ImETENILRER

dy = —dy;

delay (50) ;
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ERER., IEEAE., BT

~gravity

void setup() {
iLedSign. Init (IKKEIPLEXING, SINGLE_BUFFER) ;
delay (1000) ;
offset. x = analogRead ( AX ); -

offset.y = analogRead ( AY ); N
position.x = 1; _
position.y = 1; b

}

void loop() {

MREE Y OMEREELF T 2IMEIZT S
WMEAGLE

if ((iLedSign. GetPeriod() & FRAME) !=0){ <«

IL—LOEH (RREDRMEED)

gravity(); <

}

void gravity( void ) { <

EXZ YL

// averaging acceleration sensor signal

acceleration_in[ spt ].x = analogRead ( AX ) - offset. x; }

acceleration_in[ spt ].y = analogRead ( AY ) - offset.y;
spt++;
if (spt >= AVE){ <

—— Y OBENFTEIYNESINTILEEEL. BLAIICANS

spt = 0;
}
acceleration. x = 0;
acceleration.y = 0;
for (byte i=0; i < AVE; i++) {

ANDIBFERET S

acceleration. x += acceleration_in[ i 1.x;
acceleration.y += acceleration_in[ i 1.y;:
}
acceleration. x /= AVE;
acceleration.y /= AVE;

A

ikkei
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~gravity

// integrating acceleration makes velocity

velocity. x += acceleration. x;
velocity.y += -acceleration.y; <
// integrating velocity makes position

position. x += velocity. x;
position.y += velocity.y; }
// reflection ( reverse velocity )
// 0 < x < MAX. x \
if (position.x >= MAG * MAX.x) {

position. x = MAG * MAX.x - 1;

velocity. x = —( velocity. x * REF1 ) / REF2;
Jelse if ( position.x < MAG ) {

position. x = MAG;

velocity.x = —( velocity. x * REF1 ) / REF2;

}
// 0 <y <MAX.y
if (position.y >= MAG * MAX.y) {
position.y = MAG * MAX.y - 1;
velocity.y = —( velocity.y * REF1 ) / REF2;
Jelse if ( position.y < MAG ) {
position.y = MAG;
velocity.y = =( velocity.y * REF1 ) / REF2; j

}

present. x = position. x / MAG:

present.y = position.y / MAG;

ikkei

IMETELLEEZRIET D
T O, REHRE (REF1/REF2) ZHHTTHL
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LEDT—42®MDHEEER

~gravity

// display limitter

constrain(present.x, 1, MAX.x - 1); < 2 N+ T4ELE -
constrain(present.y, 1, MAX.y - 1); } BO1=H. LEDORTRBMNIHIRT S

// turn off the last position

iLedSign. Set (previous. x, previous.y, 0);
iLedSign. Set (previous. x +1, previous.y, 0);
iLedSign. Set (previous. x -1, previous.y, 0); » ————— FIEDMNEDLEDT—42%0ICLTHETS
iLedSign. Set (previous. x, previous.y +1, 0);
iLedSign. Set (previous. x, previous.y -1, 0):

// turn on the next position

iLedSign. Set (present. x, present.y, 1),
iLedSign. Set (present. x +1, present.y, 1
iLedSign. Set (present. x -1, present.y, 10 ———— SEOMEDLEDT—42%1125

iLedSign. Set (present. x, present.y +1, 1);
iLedSign. Set (present. x, present.y -1, 1);

// store last position
previous. x = present. x; -

Previous v = bresont v, | REOMEBEERELT. RACHEOHELTS
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ARVEAA

ikkei

RAYFF—HELYSTRIET S

\ 10ms DA Z3—N\)LEFTvY

void loop () { ¥
if ((iLedSign::GetPeriod()\ & TENMS) != 0) {
event = ilLedSign: :GetSW(EDGE) ;
switch (state) {

case set_time: set_time_state(); break;
case count_down: count_down_state(); break;
case pause: pause_state () ; break;
case alarm: alarm_state(); break;

39
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ANBHEERT

10f7R2> 2
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Ze|= Z_l_ =2

AHBIZ1E

HAIUBETE
o8v9907

[ mae=nryobsyy |
v

void set_time_state (void) {
DisplayLED (set_minute, set_tensec, 0): )
if ((event & SW_MINUTE) 1= 0) { «——— 7RE
set_minute++;
if (set_minute > 9){
set_minute = 0;
} .
} else if ((event & SW_TENSEC) 1= 0) { «— 10®7REY
set_tensect++;
if (set_tensec > 5) {
set_tensec =0;
} \
} else if ((event & SW_START) 1= 0) {[«— AZ—hHREY
if ((set_minute != 0) || (set_tensec != 0)) {
count_minute = set_minute;
count_tensec = set_tensec;
count_second = 0;
clock = 0;
state = count_down;

]

} else if ((event & SW_CLEAR) != 0) { «— VU7 HREY
set_minute = 0;
set_tensec = 0;
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void count_down_state (void) {

NHUREHY

1#woays?

clock++;
it (clock >= 100){ «——— 1 sec = 10ms X 100
clock = 0;

if (count_second > 0) { )
count_second—-;

Y } else {

count_second = 9;

HOvh T if (count_tensec > 0) {

k4 count_tensec—; . e
hoL B BE } else 1 > N SNEE
VL E TS count_tensec = 5:

if (count_minute > 0) {
count_minute——;

}
| J
DisplayLED (count_minute, count_tensec, count_second);
if ((count_second == 0)8&& (count_tensec == 0)8&& (count_minute == 0)) {
alarm_count = ALARM_PERIOD;
state = alarm;
1
}
if ((event & SW_START) I=0){
state = pause;
]
}

ikkei 41

XYFRATDY—XO—RERL 4

void pause_state (void) {
if ((event & SW_START) !=0) {
state = count_down;
} else if ((event & SW_CLEAR) != 0) {

set_minute = 0;
set_tensec = 0;
state = set_time;
1
1
end
void alarm_state (void) {
alarm_count—;
if (alarm_count == 0) {
alarm_count = ALARM_PERIOD; TS5— LR
alarm_flash "= 1;
DisplayAlarm(alarm_flash);

}
if (((event & SW_MINUTE) != 0)|] ((event & SW_TENSEC) != 0)|]|
((event & SW_START) 1= 0) || ((event & SW_CLEAR) != 0)) {
iLedSign::Clear () ;
state = set_time;

TI—LEE

end
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const byte FIG[10][4] = { BLHIICANET

0x7C,

0x82,
, 0x84,
., OxA2,
, 0x82,
, 0x24,
, 0x92,
, 0x92,
, 0xC2,
, 0x92,
, 0x92,

0x82,
OxFE,
0x92,
0x92,
OxFE,
0x92,
0x92,
0x32,
0x92,
0x92,

0x7C} 10fA%ED T, FEETHEYZELT,

0x80},

0x8C},

0x6C}

0x20},

0x62},

0x64},

0xOE},

0x6C},

0x7C}
1100 0100 — C4
1010 0010 — A2
1001 0010 — 92
1000 1100 — 8C
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[1[7] PROGMEM = {

EEE?%O "

~

ikkei

Flash ROM_L|

const uint8_t dotfont



XFIDRT

scroll_text

\'

oid loop() {
const unsigned char text[]="Hello world!

¥xCA¥xDB¥xBO¥xDC¥xBO¥xD9¥xC4¥xDE! ¥xEA
//const unsigned char text[]="¥xE1¥x8F¥xE1¥x8C¥x92¥xB0¥xE9 “; // Titchaino

uintd_t d;

RIRSEDXFF
HEATILI6ERZEERT 5.

int textsize = sizeof (text)/sizeof (text[0]);

for (int16_t j=0; j<textsize; j++) {
d = iFont. Width (text[j]);
for (int i=0;i<=d;i++) {
uint8_t data = iFont.Data(text[j], i);
iLedSign. Vwrite (15, data);
delay (80) ;
iLedSign. ShiftLeft () ;
}
}

—— XFI7F2bD15ZHE
=AWHITIHESAD

+«—— 1FybERYIO—L
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Rk 32— DYERK

1. Excel T/ 32— FERK 3. a—F#ZaF—L. A5 vFIC
AYT:1 GEHLT:0 ZAND, BRYIT5,

S y 7}
A {1,400,0,0,0,0,0,0,01,
-
e clelelnl = [7] u
urr v
e prem
7.400.0.0.0.0.0.0.01
e e 10,0:40000.0:40000.0:40000.0:0000.0x0000.0x0000.0x0000.0x00001
e 110.0:40000.0:40001.0:40001.0:40001.0:x0001.0x0000.0:40000.0:00001
1004004 1.040122.0%01 7F.0010D.0x01 e 110.0+0000.0x0000.0,40000.0+0001.0x0003.0,41002.040002 000001

0.0:40002.0:40001.0:40003.0:0005.0:000 F.0:0008.0:000A.0:00011
0.0:40004.0:40012.0x001 7.0:0010.0:001 F.0x000 F.0:0004.0x00031
0.0:0008.0:0004.0x000 F.0:x00 15.0x003 F.0x002 F.0x0028.0:00051
0.0:40010.0:40049.0:4005 F.0:40075.0:00 7 F.0x003 F.0:40010.0:00201
0.0:x41020.0:0011.0:003 F.0x005E 0200 FF.0x008 F.0<00A0.0400181
0.0:60041.0:40122.0:4017 F.0:0100.0:x01 FF.0x00 FF.00042.0:00811
0.0:40052.0:40044.0:x00 FE.0:0 186.0:03 FF.0:02 FE.0:0282.0:005C1
0.0:40104.0:40459.0:05 FD.0:x07 7 7.00 7 FF.0:603 FE.0:60 104.0:02021
0.0:0208.0:40110.0:x03 F3.0:05EC. 0:0 FFE. 008 FA.Ox0A0A 00 1801
0.0:x41410.0:21224.0x1 7 F4.0x100C.0x1 FFC.00 FFS.0:004 10008081
0.0:40820.0:40440.0:0 FEN.0:x1 BB0.0:3 FF3.0:2 FES.0x2828.0.405C01
0.0x1040.0:24390.0:¢5 FD0.0x7 7 70.0:7 FF0.0:3 FEN.01040.0220201
0.0:2080.0x1 100.0:3 F30.0:5E.C0.0xF FEQ.0:8 FAQ.0xADA0Q.0:x1B00L

HEERE R

[0.0:0032.0:40044.0:400 FE.0:0 1B8.0:03

4 1101104 11420 NASET A T77 N1 7

0.0:0082.0:40044.0:400 FE.0:0 1B, 003 FF 002 FE.0x0282.0+005C1
0024004 1.0:0122.0:01 7 F.0:4010D0.0:0 1 FF.0x00 FF.0x004 1.0:00801
0.0x0020.0:0011.0:6003 F.0:x005E. 0200 FF.0x008 F.0x00A0.0:00 181

2. [ZEH u%@t)w&‘a_a‘l

|_Lu|ar u I ¥

10T 20 T 020100, D0 P e D 2P |
I

0.0:40000.0x0000.0:x0000.0x0000.0%0000.0:40000.0x0000.0x00001
0.0:0000.0:40000.0:x0000.0:0000.0:0000.0:0000.0:40000.0x00001
1.70.0.0.0.0.0.0.01
0.0:40000.0:40000.0:0000.0:0000.0:0000.0:0000.0:40000.0:00001
0.0:x0000.0:0000.0:0000.0:0000.0:0000.0:0000.0:0000.0:00001
0.0:40000.0:40000.0:40000.0:0001.0:0003.0:0000.0:40000.0:00001
sl 0.0:0000.0:40001.0x0003.0:0005.0:x000 F.0:0003.040001.0:00001
| R TRI, D, 0 et 4[0.0x0001.0x0007.0:000 F.0x0018.0x003 ! EUﬂUUEUﬂUU‘mUUOI
s Min'acann? awani cacanac aLansn a.ance n.anaa nwaninWannal

w | ] 4. TIZETIZIFTTARTIZESN

???rng??????EF

ikkei

17— LDOFFRIDEETE

BUDEETT—E2DENEL TS,

0:17L—LDDEYr/E—2 (16E vk x8)

1 -17b—1.x='§T0)E#F'aEJ (msEi{iL)
T—2DEHY

*pattern

uint16_t BitMap[][9] PROGMEM = {

// first data O:pattern data 1:delay time 2:terminator
{1, 400,0,0,0,0,0,0,0},

{0, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000}
{0, 0x0000, 0x0001, 0x0001, 0x0001, 0x0001, 0x0000, 0x0000, 0x0000}
{0, 0x0000, 0x0000, 0x0000, 0x0001, 0x0003, 0x0002, 0x0002, 0x0000}
{0, 0x0001, 0x0004, 0x0005, 0x0007, 0x0007, 0x0003, 0x0001, 0x0002}
{0, 0x0002, 0x0001, 0x0003, 0x0006, 0x000F, 0x000B, 0x000A, 0x0001}

Flash ROM_LIZERET 5,

{0,0XOOO0,0XOOO0,0XOOO0,0XOOb0,0XOOO0,0XOOO0,0XOOO0,0XOOOO}
{0, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000, 0x0000}

{2,0,0,0,0,0,0,0, 0},
};

ikkei
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SW1

SW2 SW3
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SW5

SW6

SW7|

SW8
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AAYFDEYIAHZAZYT

s RAYFOIYRAAZAIVTXFNLIYEZ DB D
LEDAYUHATL TLBMEICITID T, RIRD ATV UIZIFTRELEL,

all off pull-up on

4 columnon
4 switch input

< ': input period
row output
4

H —
\ A switch off

'switch on
— .

TILT7YvTER
a H
%lj—( ; A \

b /éoj')ﬁé/ -
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EffFCLEEELND?

EBANTANBELIDT HAR—FDFETAERFIBETHADTKRL X
FEAACHITHT AL
Vce V+ 55/5“?%)&~ 11|E|n'5\'J:Td)i%é~

45mA., 3{E D5 E %K20mA.
BEtMNaEHIT60mMATLT=,

Ny
\
G

iloiby

NN NN

ERGEELTLNSDT
hiIOoK! _|

B, 1E RATEF 0.16ms
EERS (A —F T 1—T1316/100/16=1/100

DHHIIFET 77

KWM-37881ASB (TOM-1588BHI[EI% &)
= Absolute Maximum Ratings X RKXEH
Peak Forward Current 100 A
(1/10 Duty Cycle, 0.1ms Pulse Width) m
Continuous Forward Current 40 mA
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PWMTHEEMLE RIEX

VAR—=0Z BT =-OIZRETEREANS

RATE
81E

71&

61

5@

44@

3@

21&

1{&

00000000
00000000
00000 O
00000 OO
L L X X JOIGION0)
L X X JOIOIGION0)
@0 O O0OO0OO
@OO0O0OOOO

ikkei

1ms

\:_

v
)

v
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PWMTHIEEMHIE EED2AIYT

RATE
8{&

7@

61&

5@

AfE

31&

21@

11&@

BEICHDOWEAH KB LS IZdelayEFTFEDAHITD

0000000
90000000
00000 0
000000
L L X X JOIGION0)
L X X JOIOIO10)0
@0 O OVOO0OO
@OOOOOOO

ikkei

J delayMicroseconds( ) L
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ikkeiplexing.cpp
void scanLED () {
alloff(); // all output high-Z (input) < JOARM=D%FH<E=OIZ. EH DA T2 5,

if ((scan==8) || (scan==9)) { // switch common |ines
PORTD |= 0x28; // pull up register of SW4 & SW2 or SW8 & SW6 R R .
PORTB |= 0x02: // pull up register of SH3 or ST ALYFANDE=ODTVT v TEHRA Y
PORTC |= 0x01; // pull up register of SW1 or SW5

}

uint8_t n = ledMap[ scan 1; // scan column output LOW for cathode )
if <8
o v RV IBISREC LTI A T ORFI A EE.
} else if (n < 14)( \ ZDBEFITRIST HR—bEHAR—KIT 5,
: IDDRI{3 = BV(n-8); COBDTT—2EHYFELDOTT—2IF0
else . Fr
DORC = BV (n-14) - LT, LOWH A &7%5,
} J
//tHt# count ON LED numbers
uint8_t on_count = 0; \
for (int j=0; j<8; j+ {
if ((displayBuffer[scan*3] & 1<<j ) 1= 0){
on_count++;
1
} R el g —
e AEvUIRIZHLCTATHE AT —42
for (int j=0; j<6; j++){
if ((displayBuffer [scans3+1] & 1<) ) 1= 0) { > E2HFIVILTTOHO
on_count++; LED@ﬁ*Tﬁ%jJrjpl“?—%)o
] AAD=HDT1LA1EFKRb,
if ((displayBuffer[scan¥3+2] & 1<<j ) 1= 0) {
on_count++;
1
} J
ikkei
~ 57 >
AExUEOa—k~ 2
rikkeiplexing.cpp

AALIZRAyFT—3%EYMIEIYETT

OXOFEEX-ORLTRE:Y 5,

RAYF ANTERE (R VF12 :LOW) D=8
if (scan==8) { // get SW1, SW2, SW3, SW4

sw1234 = (digitalRead (sw1)*8 + digitalRead (sw2)*4 + digitalRead (sw3)*2 + digitalRead(sw4)) "~ OxOF;
} else if (scan==9){ // get SW5, SW6, SW7, SW8
previous_sw = current_sw;
current_sw = (sw1234 << 4) | ((digitalRead(sw5)*8 + digitalRead (sw6)*4 + digitalRead (sw7)*2 + digitalRead(sw8)) ~ O0xOF);

if (previous_sw == current_sw) [ < HERYRAAEZRAvFF—EERLEST5
swdata = current_sw: swdatalZ$EREAND, (FrALTBRE)

1
} // swdata: SW1, SW2, SW3, SW4, SW5, SW6, SW7, SW8
//tt# equalization pre-delay

if ( (on_count >= MID_LED) && (on_count < MAX_LED) ) { BEBEDODEET(LA
delayMicroseconds ( 1000 - dd[on_count] ) ; e ﬂjo)ii
] — /|

// output row data

DDRD |= displayBuffer [scan*3];

PORTD = displayBuffer [scan*3]; THA:

DDRB |= displayBuffer [scan*3+1]; F—AN1DEvREH AFR—FZL.

PORTB = displayBuffer [scan3+1]; s - 5

DDRC |= displayBuffer [scan*3+2]; EBISTZHALTLEDE RATSE D,

PORTC = displayBuffer [scan*3+2];

//tt# equalization post-delay

if (on_count < MID_LED ) { BEHEDEODERET(LA
delayMicroseconds ( dd[on_count] ) : ZORIZEHEAATIZLTHETT S
alloff(); °

ikkei




AExv R Da—F 3

ikkeiplexing.cpp
period = 0;
msec++;
if (msec >=010>l 1MsDRAFroE10EAYUMLT
msec = 0; = = e
boriod |- TENIS: 10msBEDIZJ LTS
scan++;
if (scan >= 16) { AErUn1KLE=5
scan = 0: IL—LDISTEILT
period |= FRAME; ITELTS
// 1f the page should be flipped, do it here.
if (videoFlipPage && displayMode == DOUBLE_BUFFER)
{
// TODO: is this an atomic operation? N
videoF | ipPage = false; A 7)b{\‘y770)1%6~
HE/N\VIT7EANEZD
uint8_t*x temp = displayBuffer;
displayBuffer = workBuffer;
workBuffer = temp;
}
1
}
ikkei

Fybzt v 580 ERMYFDEG

void ilLedSign::Set(uint8_t x, uint8_t y, uint8_t ¢)
{

uint8_t pin_high;

if (x>=8){

pin_high = ledMap[ y 1; y BRZICISLEVBHSEMST S
} else { x EERZN8LL EDEFILABIDLED
pin_high = ledMap[ y + 8 1: x FEREM8RmDEF L L BIDLEDIZZES
if c=1){
if (pin_high <8){ N
workBuffer [ x*3 1 |= _BV( pin_high );
Jelse if ( pin_high < 14){
workBuffer [ x#3 + 11 |= _BV( pin_high - 8 ); \ RITSEDH5HE

lelse{ y BREOEVBEDEYMIEF1IZT 5
workBuffer[ x+3 + 2 1 |= _BV( pin_high - 14 );
1
} else {
if (pin_high <8){ N
workBuffer[ x*3 1 & "_BV( pin_high );
lelse if ( pin_high < 14){ o
workBuffer[ x+3 + 1] & “BV(pin_high - 8); & AASEHEE

Jelse{ y BEEDEVEESDEYMIBZ0I1ZT 5
workBuffer[ x*3 + 2 1 & "_BV( pin_high - 14 )
J
]
}
uint8_t ilLedSign::GetSW(uint8_t edge)
{
static uint8_t previous_swdata;
uint8_t flag = swdata; < LANILIREDISE . swdataZ DL DEIRT
if (edge 1= 0){
flag & “previous_swdata; IvUBREDIEE
previous_swdata = swdata; BEOTF—42M0T. SEMN1DE vERT

1
return (flag) .

ikkei
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Charlieplexing &3, LEDD###Z T KL T, BEEI9 SR %M
NI BAETT,

BIZIEX, 72T AV FLEDZESEFERT 515E . DPEESHTIK
TRITTEEY,

CDEIIHEYET,

@ | 4mmy ¢ | AmEm o AR o (]

EEEEREER cenBEREEREER R SEEEFEEE EEE

BEE & EREREEREESE ERERREE o

& ) o} & &
Drive Pin 8
Drive Pin 7
Drive Pin 6
Drive Pin &
Drive Pin 4
Drive Pin 3
Drive Pin 2
Drive Pin 1
Drive Pin 0
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Charlieplexing®7 1) CF+ JLIZMAXIM# D Z D & #(AN1880)TY ,
”Charlieplexing - Reduced Pin-Count LED Display Multiplexing”
http://japan.maxim-ic.com/app-notes/index.mvp/id/1880

MNAXIV

Maxim > App Notes > AUTOMOTIVE  DISPLAY DRIVERS

Keywords: charlie, charlieplex, charfieplexing, led driver, display drivers, MAX6950, MAX6951, MAX6954, Feb
MAX6955, MAX6958, MAX6959, LED drivers

Charlieplexing - Reduced Pin-Count LED Display Multiplexing

Abstract: This application note discusses "Charlieplexing" - a pin-count reducing multiplex technique u
the MAX6950, MAX6951, MAX6954, MAX6955, MAX6958, and MAX6959 LED display drivers.

This application note discusses how to "Charlieplex” a display driver circuit to reduce pin-count. This un
multiplex technique is used by the MAX6950, MAX6951, MAX6954, MAX6955, MAX6958, and MAX6959
display drivers. Charlieplexing reduces driver pin-count by using some pins alternately as cathode and :
drivers. This differs from the standard LED multiplex connection, which uses separate driver pins for an
cathodes.

The standard connection for multiplexing common cathode (CC) LED digits uses a separate pin for each
CC connection, while the anode segment connections are communed across all the digits. Similarly, the
connection for multiplexing common anode (CA) LED digits uses a separate pin for each digit's CA conn
while the cathode segment connections are communed across all the digits. The number of connections
can be calculated as being 1 for every digit used, plus 1 for every segment within a digit. Therefore an
segment multiplex driver typified by the MAX7219 and MAX7221 CC drivers uses 8 cathode drive pins 3
anode drive pins, 16 drive outputs in total (Figure 1).

BEEEEEEE

For Larger Image
Figure 1. The MAX7219 and MAX7221 use standard connections - 16 pins to drive 8 digits.

A more pin-efficient scheme relies on the fact that during the multiplex operation, only one CC or CA di
output is actually in use. The other digit drives are high-impedance, ensuring that no drive current flow
these undriven digits. By making the LED drive pins alternate duty between driving digits and segment:
pins can be used to drive n digits each with n-1 segments. Charlie Allen originally championed this tech
internally at Maxim, and so the shorthand name "Charlieplexing” came into use to distinguish reduced |
multiplexing from the traditional method. The first Maxim product to use Charlieplexing is the Maxim M
LED driver, which drives 8 numeric digits with only 9 pins (Figure 2).

EELEELEE:)

For Larger Image
Figure 2. The MAX6951 uses Charlieplexing - only 9 pins to drive 8 digits.

2003%F2H10H
MAXIM#L AN1880

To understand how Charlieplexing works, first examine the pin connections shown in Table 1. There is ¢
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7t 45 A KLEDIZERLESS

I, BlELTT7 Y AV MLEDISERALI-ERBRAHYET , 9K DIR TSI,
http://www.maxim-ic.com/images/appnotes/1880/DI217Fig02.gif

299522975
337333733

e

ChbL(IHERAN, BHTDISEHIF8+8=16FKLE,
RERSDE, LRIEIEVDRELTAVIOBRERALTVSIELFDYET,

MAXIM%L AN1880

MAXIM%t AN1880

Cathode 1

ikkei 65

BT ARETOYRDREER

BT, BT AT OYRORIEERLHYET,
RRHIZEL T, BT A0 POBEZRLTWRIENGMET,

MAXIM#t AN1880

DIGO/SEGO | DIG1/SEG1 | DIG2/SEG2 | DIG3/SEG3 | DIG4/SEG4 | DIG5/SEG5 | DIG6/SEG6 | DIG7/SEG7 SEG8

Pin 6 Pin 5 Pin 4 Pin 3 Pin 14 Pin 13 Pin 12 Pin 11 Pin 10

LED Digit O CCO SEG dp SEG g SEG f SEG e SEG d SEG ¢ SEG b SEG a
LED Digit 1 SEG dp CcC1 SEG g SEG f SEG e SEG d SEG ¢ SEG b SEG a
LED Digit 2 SEG dp SEG g CC2 SEG f SEG e SEG d SEG ¢ SEG b SEG a
LED Digit 3 SEG dp SEG g SEG f CC3 SEG e SEG d SEG ¢ SEG b SEG a
LED Digit 4 SEG dp SEG g SEG f SEG e CC4 SEG d SEG ¢ SEG b SEG a
LED Digit 5 SEG dp SEG g SEG f SEG e SEG d CC5 SEG ¢ SEG b SEG a
LED Digit 6 SEG dp SEG g SEG f SEG e SEG d SEG ¢ CC6 SEG b SEG a
LED Digit 7 SEG dp SEG g SEG f SEG e SEG d SEG ¢ SEG b CcC7 SEG a

TH. N TEdpZEHLELVMGEELIRBEITHVET,
ZECT R ETAVMEANE R, dpEEDOLTNEEIBERTRRERSLSIL.
ST, EHEICOLT DELG-TVWERELHTORBRMARLIZESLIILTHEL .

line 1 line 2 line 3 line 4 line 5 line 6 line 7 line 8 line 9
LED Digit O CCO SEG g SEG f SEG e SEG d SEG ¢ SEG b SEG a SEG dp
LED Digit 1 SEG a CcC1 SEG g SEG f SEG e SEG d SEG ¢ SEG b SEG dp
LED Digit 2 SEG b SEG a CC2 SEG g SEG f SEG e SEG d SEG ¢ SEG dp
LED Digit 3 SEG ¢ SEG b SEG a CC3 SEG g SEG f SEG e SEG d SEG dp
LED Digit 4 SEG d SEG ¢ SEG b SEG a CC4 SEG g SEG f SEG e SEG dp
LED Digit 5 SEG e SEG d SEG ¢ SEG b SEG a CC5 SEG g SEG f SEG dp
LED Digit 6 SEG f SEG e SEG d SEG ¢ SEG b SEG a CC6 SEG g SEG dp
LED Digit 7 SEG g SEG f SEG e SEG d SEG ¢ SEG b SEG a CcC7 SEG dp
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ikkeiplexing ( Charlieplexing by ikkei )
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ikkeiplexing ( Charlieplexing by ikkei )

Ny Ny Ny Ny Ny Ny Ny
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Arduino T C T C C C C J
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Charlieplexing

TryBeta 2 Log in / create account

article discussion edit this page history

From Wikipedia, the free encyclopedia

WIKIPEDIA Charlieplexing is a technique proposed in early 1995 by Charlie Allen at Maxim Integrated Products for driving

The Free Encyclopedia a multiplexed display in which relatively few I/O pins on a microcontroller are used to drive an array of LEDs.
navigation The method utilizes the tri-state logic capabilities of microcontrollers in order to gain efficiency over traditional
= Main page multiplexing. Although it is more efficient in its use of 1O, there are issues that cause it to be more complicated
« Conterts to design and render it impractical for larger displays. These issues include duty cycle, current requirements
= Featured content and the forward voltages of the LEDs.
= Currert events
= Random article Contents [hide] AR
Sl 1 Traditional multiplexing M0

2 Charlieplexing
I— 2.1 Complementary drive

2.2 Expanding: tri-state logic
interaction 3 Problems with charlieplexing
3.1 Refresh rate

u About Wikipedia

= Community portal 3.2 Peak current

= Recert changes 3.3 Requirement for tristate

= Contact Wikipedia 3.4 Complexity

= Donate to Wikipedia 3.5 Forward voltage

= Help 3.6 LED failure

toolbox 4 Input data multiplexing
oo o

A Charlieplexed digital clock which &
controls 90 LEDs with 10 pins of a PIC16C54
microcontroller. Click to enlarge picture.[‘]
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