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LED D #%#i R % KiZ(ZHIF 9 5L E S Charlieplexing T9 A,
HRKII2003FETET Mo, LITFERIDEBIZHYET,

SET. LWAWLWALR TWeblZRERFERGEN EAS>TLET A,
RERICHBHEALEDS, AU HILDTEI DRI LEDERANENLSTT,

4. FAIE8X8DKyr< ) S XLEDIZEALT.
ArduinolZ8x8Kw k< k) XLEDZ 2{E#ZE#H L THELT=,
EZAD ., WebZFARTHTH, TR LI 2EELDFIAMBIZ X ESZESTT,

ArduinolZIXE M 58x8K v k< RO XLEDA
1ELMNFALIMIDERLENERHON TS ESTT A,

D 2EDIRITFHENHEKLELI=G,

1oL ASEEMNLNEERNVET DT, FRIETESEWERNWET,
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Charlieplexing® 7 1) o+ JLIEMAXIMA D Z D E$H(AN1880)TY,
Charlieplexing - Reduced Pin-Count LED Display Multiplexing
http://japan.maxim-ic.com/app-notes/index.mvp/id/1880

NAXIV

Maxim > App Notes > AUTOMOTIVE  DISPLAY DRIVERS

epleving led drivr, display divers, MAX6350, MAYES51, MAXG9S4, Feb 10, 2003

Charlieplexing - Reduced Pin-Count LED Display Multiplexing

stract: This application note discusses "Charlieplexing” -- a pin-count reduci ngmurevprex technique used by
the MAX6950, MAX6951, MAX6954, MAX6955, MAX6958, and MAX6959 LED display drive

2 separate pin for ea

ch digit's
jard

seg
segment mnlhnlex driver typified by the MAX7219 and MAX7221 CC drivers s 8 catho
anode drive pins, 16 drive outputs in total (Figure 1).

88BBEAEAE

first us
digits with only 9 pin (F gure 2).

J \BBJ \BEI

multiplexing
LED driver, which drives 8

wn in Table 1. There is one ro
' column corrasponds to the CC digit

To understand how Chari pr
per mu Itplgxeddgnt nd
drive, and the

Table 1. The MAX6951 Driver to LED Display Connections
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CCIZIX. BIELT7EY AVRLEDICERL-EBRRAHYET , 9OKD R T8HT,

http://www.maxim-ic.com/images/appnotes/1880/DI217Fig02.gif
o O R T R A
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CHELIIREEAR, SHTDIGEIE8+8=16KNLE,

RERZE ERIEIEVOBREET AV MDREFALTVWAIEN T DYFETS,
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13| o L

Cathode 2

Cathode 1
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BT ARETOYRDRIEER

EBIT, BT AT OURDRIERDHBYFES
REMIZIGLT, BT AVMDRERALTVSIEN I DY ET,

Original (The MAX6951 Driver to LED Display Connections)

DIGO/SEGO0| 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 0 CCo SEG dp SEGg SEGf SEGe SEGd SEG ¢ SEGb SEGa
LED Digit1| SEGdp CC1 SEGg SEGf SEGe SEGd SEGc SEG b SEGa
LED Digit2| SEGdp SEGg CC2 SEGf SEGe SEGd SEG ¢ SEG b SEGa
LED Digit3| SEGdp SEGg SEGf CC3 SEGe SEGd SEG ¢ SEG b SEGa
LED Digit4| SEGdp SEGg SEGf SEGe CcC4 SEGd SEG ¢ SEG b SEGa
LED Digit 5*| SEG dp SEGg SEGf SEG e SEGd CC5 SEG ¢ SEGb SEG a
LED Digit 6*| SEG dp SEGg SEGf SEG e SEGd SEG ¢ CC6 SEGb SEG a
LED Digit 7*| SEG dp SEGg SEGf SEG e SEGd SEG ¢ SEGb Ccc7 SEG a

TH. COFFETIHDPEEDOLZWMEELIORMBEICRYET,

ZIT. FhFET A NEANE R DPEBOEVNEE[FBATRREESESIL,

SIS BT AU ERDEREEALGNEIILTHEL=,

Minimum Difference Connections ( Close to Conventional Connections )

DIGO/SEGO0| DIG1/SEG1 | DIG2/SEG2 | DIG3/SEG3 | DIG4/SEG4 | DIG5/SEG5| DIG6/SEG6| DIG7/SEG7| SEG8
LED Digit 0 ACO SEGa SEG b SEGc¢ SEGd SEGe SEGf SEGg SEG dp
LED Digit 1 SEG a AC1 SEG b SEGc¢ SEGd SEGe SEGf SEGg SEG dp
LED Digit2| SEGb SEGa AC2 SEGc¢ SEGd SEGe SEGf SEGg SEG dp
LED Digit3| SEGc SEGa SEG b AC3 SEGd SEGe SEGf SEGg SEG dp
LED Digit4| SEGd SEGa SEG b SEGc¢ AC4 SEGe SEGf SEGg SEG dp
LED Digit5| SEGe SEG a SEG b SEG ¢ SEGd AC5 SEG f SEGg SEG dp
LED Digit 6 SEG f SEG a SEG b SEG ¢ SEGd SEG e AC6 SEGg SEG dp
LED Digit7| SEGg SEG a SEG b SEG ¢ SEGd SEGe SEGf AC7 SEG dp
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ikkeiplexing ( Charlieplexing by ikkei )
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ikkeiplexing ( Charlieplexing by ikkei )

m <+ L Om <+ L O <+ wOm<+ wOm<+ w O <+ w0 <+ w O+ w0 OWODWOm

DN © KO0 e 2 aNPse caN\VB18 5,5 81870 0,0 8 : E%
BOTTOM VIEW ==
ﬁ@%ﬁ% A AN i

OO+ 0w O+ 0waL O+ 0owa O+ 0wo O+ owe O+ 0owae O+ 0wo O+ aow
[a] o o o [a] [a] [a] o

ikkei

1

EDNDEEE

ZOT—RLERE (L, ARTHBHEEDNDEEIZHEZEDERLCTLE=,
DIEVVIOTEZHOLEDZFl{H. R R XTHATRE
http://ednjapan.rbi-j.com/issue/2009/3/22/2983
_BLlEAY—FaEVDIFEAETY,

ikkei

12



[RIE

ZINTIK,. BEZOLSLBEIBEAAIREICHELIDNEREMNSERLET,
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http://en.wikipedia.org/wiki/Charlieplexing
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Pin 1 1
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BRI, nH61=E30EEDLEDZHIHTEE T, HEKAKXZEIXIDE,
http://www.instructables.com/id/Charlieplexing-LEDs--The-theory/step4/
Finallya-Charlieplex-matrix/
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8x8 dot matrix LED~ Q) FB

ST, 2D K54 EFETIE. Charlieplexing & 8x8 dot matrix LED [Z#E R 3 %
DIF—RBLLWKSIZRZFET,

Charlieplexing
8x8 dot matrix LED
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W A M WM [
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W MM B
MMM 2 MMy
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8x8 dot matrix LED
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8x8 dot matrix LED 21

BYFET,
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nizé. HFEVMEISBEOANEREDL, 16 KRD#E T 8x8 dot matrix LED A
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NIBE . Fx/IMERKLIE8X8 dot matrix LED A 2{ETY ,
2{@HLHEHE LD T,
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BN A43Y BIAIEArduino TIEIHFEMNESLEVLD T, TRIXBIMNYET,
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Ft-. RARZEZ5E16AKTD Charlieplexing D EIFRIZZD £51

BYET M,
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8x8 dot matrix LED DiE&.

BABHTELHEET,
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8x8 dot matrix LED 2{&E M [B]F&[X]

ZNT, Ao THFELL, BBEACA TS,
M5 SRADT— BB, Arduinod &3 1= D BHASBN DB AL 1
A—RTRABEET,

16lines drive two 8x8 dot matrix LEDs

100 OR | ]100
>>>>>>> >
mmmmmmmm
. D10 K1
47| Arduino Nano D7 K2
D6 k3 QO
— VIN ™ > A2(D16) K4 g lQ
GND RX D4 K5 &
RST RST A1(D15) K6 %
5V GND D12 K7 I
A7 D2 > TX(D1) K8
Vce  Outz A6 D3 >
PSD OutY A5 D4 >
04T GND  OutX —=t——| A4 D5 > EXFERXERZ |
: Parity Test—¥ T" +A3 D6 [ A3(D17) K1
0101 *|A2 b7 = D11 K2 o
KXM52-1050 « A1 D8 > D2 ka3 QO
A0 D9 ™ AO(D14) K4 f l@
REF D10 > D9 Ks @
3v3 D11 > D3 K6 S
D13 D12 > D8 K7 I
D5 K8
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(2, EBREERTHSE. Arduino DIFE . HABERNZENLD T,
FSUOREADT—RALESTHEELINHFYRICELLRN I ENMYELT-,
DNWTICH ARFDOFETICAOLEENEM T A, BRFIRERLERELT
E%ﬁbfbib\ibf:o

FAFTEHENERITDZE. 45mA, IEDIHE K20mA, &5 ASHIGHEI TE0mATLT=,
SEOESIZBELNBITLENARESHFREHERL vHELNERNET,

16lines drive two 8x8 dot matrix LEDs

Arduino LA I
Duemilanove A3(D17) K1
D11 K2 =
D10 k3 O
REF A1(D15) ke = ¢
GND D8 Ks @
D13 TX K6 %
D12 > D5 K7 T
RST D11 | D3 K8
3Vv3 D10 > ]
5V D9 >
oD D8 | Z25525R2 |
5 GND ™~ AO(D14) +—————K1
VIN D7 D4 K2
D6 [ D6 +— K3 Cg)
“1 A0 D5 > Apie) — ke = Q
A1 D4 > Dg +—1K5 (Og
1 A2 D3 > — ©
D7 K6 3
— Vcc  OutZ «+ A3 D2 D2 +— K7 I
2 PSD OutY A4 X > Dg+—1«ks I
0.1 —| GND OutX === A5 RX
) |Parity Test—¥ T
0.10.1
KXM52-1050
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ZFh ., CharlieplexingZ &3 % &,

B 164K T2{ED8x8 dot matrix LEDZRFS AT HZEMNHELDTT,

2{E (2725 L REENLENEERNET,
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ikkei 32




