21 (Light Emitting Diode : LED)

- (P-N junction semiconductor diode)

(Electroluminescence)
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Ml Vin {
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, (PVWM: pulse width modulator)
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? [4,5,6]
Nick Holonyak .. 1962
- 1960
3 (Gallium : Ga)
(Arsenic : As) (Phosphorus : P)
655

(Position indicator)

- 1970
(Green) 1 (Orange) (Yellow)
(reliability)
(incandescent)

(neon)

(efficiency)

(lifetime)

- 1980 (Gallium

aluminum arsenide : GaAlAs )
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660
( Light Output degradation )

50 %

100,000 GaAlAs 50% 50,000 -
70,000
- 1980

(bar code readers)
(measurement and alignment systems)
(Indium Gallium Aluminum Phosphide : InGaAIP)

(Energy band gap) 1 1

- 1990 3
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(Message sign)

2.8

(automotive applications)

2.9

(Blue LED)
(>2.5eV)

(Gallium Nitride : GaN)

(Silicon carbine : Sic)



(Design  Flexibility)

1
(Long Lifespan) 50,000 - 100,000
6-11 ) 50-100
(Fast Response)
1. 1 1 1 1

(High Efficiency)

(Low Maintenance)

(High Durability)
1 T
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(pixel)

2 (Cluster)
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(Message Sign / Message Board / Moving Sign)

211

(LED Display)

2 (Red)
(Yellow Green) !
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(Indoor board)

2. (Outdoor  board)
(Module)
212 1
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(50,000-100,000

)

(massage sign)

(Pure Green)
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JumboTron

14

National



2.3 2 [789]
LMD10A-LRGS-G4 Stanley Electric
16x16
2
4 16
256 16 6 )
? LMD10A-LRGS-G4
Memory
o> s 5
B&}-ﬁ% Buffer ' Driver Circuit Buffer @%@
s ‘D ez}
i DATAR CLOCK LATCH DATAG
ﬁ \
——! Shift Reg <+ Nift Reg :lj
— |
Latch - » Latch
%?Pslggy \_' Conlswnt ConLtant ~ || te.Si
U > Current Driver Current Driver 4——| JUS
H ---------- [
2 7%
Vied Red Seg reen Seq
LED VX
?6
ed-Green
ommon
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LM 0A-LRGS-G4 2.14

(LED Matrix) 16x16
16

(Driver  Circuit)

(Memory)
TB6270IN TOSHIBA
(Shift Register) 1 (Latch)
(Constant Current Driver)

(Clock)

(PWM : pulse width modulator)

(/RENA 1/GENA)

(Intensity  Adjust)

(Memory)

(Buffer)
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DATA RO-R3
1 )

DATA G0-G3
s )

STA
)

STB
STB

DAST

IRENA
IGENA
CLK

AMCK

(pulse)

High

STB

4 Mhz
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LMD10A-LRGS-G4

High

High

4
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16 pixels

16 pixels I

2.15
STB  High
( Low
High
G0-G3)
(1 6 )
LED
High LED

LMD10A-LRGS-G4
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STA High

CLK
112
DAST

IRENA 1/GENA
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DISPLAY [
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Module Row 2
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1 (Video Display Controller)

Video Display Controller

I 1

OO
coooo |24V
cooo

Power Supply  ev1a LED Module LED Matrix Display Board
(LMD10ALRGS-G4)

2.17

20x15 (300 )
(Video
Display Controller)

(Analog to Digital Converting) 1 (Image Processing)
(Display Control)
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P19 mninli 1 2

LVISION-F

(Full color LED Display Board)
NTSC

NTSC 1S-Video ~ RGB Bitmap

(Zoom ) 1
(Zoom Out) 1 y- Compensate 1Color Compensate 1Bright Compensate
Super Impose

Rdasts 0-7
N ot ¥ To
S-VIDEO  Soorven Display
veme Board
o DISPLAY | 2
R ADC BOARD 7) IP BOARD e O A T oy
8
SYNC [WEPT | [wEep1 |

Il il

VMEBUSP2 < VOBUS

B R 17 T JL-1d
< ADDRESS/DATA BUS
VMEBUS P1 1L ] ] 1L
< SYSTEMBUS e
INITIALIZE CPU ‘
BOARD BOARD %
[Rs-232] |
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CPU Board (Central Processing Unit Board)

16 MPU 68HC000 68881
1
1
MRe A YfREER A
68HC000 <3E> CO ER
3
FPU
68881 C g
168882 \/
= | SRAM
Lo
Reset %12 ﬁé
Circuit
: Parallel
Pp(r)wtr 110 RTC
63B21
Serial TF;rrT?gr 1
RS-232 S0 63B40
RS2 S;H'\al A 15> Loca Rom
63B50

2.20 CPU



ADC Board (Analog to Digital Converter Board)

NTSC 1 S-Video
RGB Bitmap ADC Y/C Separator
3 Y 1RY B-Y
RGB Recovery ( )

(Low Pass Filter :

LPF) IP Board
ADC
1
NTSC o 8, !
Composite S [RY > (G g oy
EICE: o 88 5 o ool 5 |oooiv
> a o o 3 o 2 ) = Vsync
) 2 O Q o =] Hsync
» [ x 9 o < < m =)
(2] o w s
S-VIDEO To
{ IP Board
SYNC z
g EI PLL / Control Logic
B Video
Adjust
SYNC ~

< VME Bus P-1 >

221 ADC
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IP Board (Image Processing Board)

(Compensate) IP
8 IP
3
NTSC (y) Compensate 1
LED Compensate Color Compensate Look-Up Table
RGB 8
IP
B
"y
— R
= | ra=gBol | L || =
| e = §§: 8% __,';,;‘11'_, ‘3% —-g}DamDiTstt)ribmor
Pk T ) o - = S s O
S B sl 1%8 | =] | 8¢ 5
AD(F‘.’%':ard' Eg: — » —’8
LT J LTt v
Address Gen
Timing Cont
< VME Bus P-1 >
2.22 IP
DC Board (Display Converter Board) IP
RGB 8 ' b

RGB 8 RG 4



10.

25

ADC board)
YIC Separate (Y) 1 (R-Y 1GY)
Sync NTSC
RGB Recover RGB YIRY  BY
AID Convert RGB
(Sampling) 12.3 MHz
IP Board)
Screen  Adjust
NTSC (y) Compensate
CRT y Compensate
LED Compensate
Color Compensate
(Color Temperature)
Filter Contrast 1 Brightness

Smoothness ~ Edge Sharpness

Display Convert

Display Screen 2



NTSC Video Composite

l

Y/C Separate

v

RGB Recover

v

A/D Convert

Screen

Adjust

1
Y

NTSC Compensate

Y

LED Compensate

v

Color Compensate

v

Filter

Display C

onversion

> A/D Part

> |IP Part

® LED Matrix Board

2.23
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? 2 [9]

(Parallel port)
(Display  Controller)

Visual C++

10x10 LEDMdfa

I MDINA I RGS G4} "]

= e oy

Personal Computer

LED Display Board
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G4

Pin No. on DB25

1

W ©o N o o1 B LW P

_ = =
~N oo BB W

18-25

21

Signal
CLR

DATA RO
DATARL
DATA R2
DATA R3
DATA GO
DATA G1
DATA G2
DATA G3
DAST
ComCLK
JWE
IOE
GND

STA 1STB 1DAST 1/RENA 1/GENA

CLK

28

Function of Signal
Clear Counter
Data Bit 0 of Red LED
Data Bit 1 of Red LED
Data Bi t2 of Red LED
Data Bit 3 of Red LED
Data Bit 0 of Green LED
Data Bit 1 of Green LED
Data Bit 2 of Green LED
Data Bit 3 of Green LED
Handshake
Clock for write cycle
Write Enable
Output Enable

Ground

LMD10A-LRGS-



RAM

Line Drivers 3 State Output
RAM

CLK 4 MHz

DAST

STA
STB

Line)

29

RAM
RAM
4 MHz
1 1
STA 1 STB
CLK 256
4096 (16 X256 )
STB
X16 X256 ) DAST
(Differential

(pair)

(Distribution  board)
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