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DESCRI PTI ON Screen | mage Di spl ay Appar at us

Technical Field 5 The present invention relates to a
screen image display apparatus conprising a plurality

of

light emtting nodul es. Background Art 10 A

di spl ay apparatus and signal transm ssion nethod
t heref or shown by Fig. 17 have conventionally been

used
whi ch

for conprising a | arge scal e di splay appar at us
is mounted on the roof or outer wall of a

building for exanple. 15 As shown by Fig. 17, a large
scal e di splay apparatus conprises one screen by
arranging a plurality of dot matrix units 40 having a
certai n nunber of pixels (REGCRIPTIEOWNY 16 pi xels or 8
by 8 pixels) |engthw se andbreadthw se. Fig. 17 shows
an outline view Screed dFiage MFRlaYuSLPPRTATWhe case
of arranging four pixel assenbly units |engthwi se for
simplicity. A screen imge signal sent via a screen

i mage
unit

i gnal c%blﬁ A1 is inputted to a dot matrix
%&?Hﬁ%} i nput si gnal -use connector 42.

she 'npUtte%h%C§§%§e%% hH@Qﬁt§b9n§E15§eEa¥8”h'§bﬁé@ﬁi1mage

circuit (not sh

herei n) the dot matrix

unit anddilen gubarhted Qk%mﬁﬂblng a plurality of light

10

15

20

25

emitting modules.

Background Art

Adisplayapparatus and signal transmissionmethod
therefor shown by Fig. 17 have conventionally been used
for comprising a large scale display apparatus which
is mounted on the roof or outer wall of a building for
example.

As shownby Fig. 17, alarge scaledisplayapparatus
comprises one screen by arranging a plurality of dot
matrix units 40 having a certain number of pixels (e.qg.,
16byl6pixelsor 8by8pixels) lengthwiseandbreadthwise.
Fig. 17 shows an outline view of a display apparatus
in the case of arranging four pixel assembly units
lengthwise for simplicity.

Ascreen image signal sent via a screen image signal
cable 41 is inputted to a dot matrix unit 40 by way of
an input signal-use connector 42. The inputted screen

image signal is taken in by a circuit (not shown herein)



out put signal -use connector 43 by way of a driver IC

The screen i mage signal outputted fromthe output

signal -use connector 43 is then inputted to an input 5
signal -use connector 44 in the next matrix unit. The
screen image signal wll be transferred in a transfer
direction 45 by repeating the sane operation as

descri bed above. Fig. 19 exenppifies a data fornmat

fora screen image 10 signal feeding into a display
apparatus conprising sixteen of the dot matrix units
shown by Fig. 17. The data format shown by Fig. 19 is
that of each pixel on the display screen with an

appl i calte raddreeso tadadaix Anpitxehdatierssupushednibym an
Fig. 19 is described by a 15 hexadecimal with its .

t hi r d cditgiut isidireet-uge £orae @3 by WRYnothd dhiver IC.
the second digit indicating a_unit nunbe and Eﬂg .

first Hi%i ECFRBRCAMARE aSLONam MIMNETE  Ffam the output
unit . A data for each address. is, .RGB dat 0 .
exanpl B IR SHIR IS ghal 28t sle?llmg‘féed%t%o I choput

gr rayssy Oafj—qgs% U eescﬁgwk{a}«?&tno tg“je?(ge%tofna%%iﬁ Hﬂiﬂ: . The

in the I'Tections o and upward, headed by a

dat a V%c!ﬂeer'i hﬁna;féjrs%%a@( i WRleCR rhpstthe rdat anf @rtt&gsfer

pi xel | ocated the bottomright corner of the F-th
nunberq i dt i Jhe 535f £8Peh FBYE thHietitihe 4B8eratibpuis @dstoibed

a zeroth 25 nunber dot matrix unit 49 byway of an
I nput -alseveonnector 3 50. The inputted screen inmage
signal 48 is transferred .

Fig. 19exemplifiesadata format for a screenimage
10 signal feeding into a display apparatus comprising
sixteen of the dot matrix units shown by Fig. 17. The
data format shown by Fig. 19 is that of each pixel on

the display screen with an applicable address added.
A pixel address 47 shown by Fig. 19 is described by a
15 hexadecimal with its third digit indicating a row number
within theunit, the seconddigit indicatingaunit number
and the first digit indicating a column number within
theunit. Adata foreachaddress isRGBdata for example.
Ascreen image signal 48 is serial datawhicharrays
20 data corresponding to pixels of each unit in the
directions of leftward and upward, headed by a data with
the address OxXxFFF which is the data for the pixel located

at the bottom right corner of the F-th number unit.

The screen image signal 48 is inputted to a zeroth

25 nunber dot matrixunit 49 byway of an input-use connector



to the each unit in the directions of leftward and
downwar d. A Japanese | ai d-open patent application 5
publication No. 09-006285 has di scl osed the above

descri bed conventional technique for an LED displ ay
apparatus performng a high quality, high intensity

di spl aywhi ch canbe used for a screen i mge of a
television receiver or a VIR (gideo tape recorder).

10 Anot her Japanese | ai d-open patent application
publ i cati on No. 2000-020042 has disclosed a screen

i mge display systemwhich is configured to display a
screen image signal by arraying a plurality of screen

i mage 5Qi sfheyimpptred sseedminagetsionall38yes rmnskgrred
Japanese | ai d- open patent application. publi cati on No,
2002- FP198e ha3chi ¥8idsdd: atRer dérerhagRs @ifspieffward and
apparatus which allocates a |large scale screen for

di spl HAHY'H Screen inage and a | arge scal e screen-use

20 & i gnal’ ¥ or JSEPUBR! magB LAl BRELy WRTERIAr o Sbf[feation

20 a signal reen i ma are

gonfi g%(ehﬁ?iacé'@i@{ eliy . fresu®este ot hak. HddlofQt Rele above

Japan I d- open patent application publication No

2003- 133 has chisedwsesnad deshRhayuapFaratass LED display
conprising a plurality of light 25 emtting nodul es,

and a spmned twender fomhi ngl hadd gh  duadnsi,sdiorh nehbemisity
ther ef<:?irs.1:>laywhich canbeused forascreenimageofatelevision

receiver or a VTR (video tape recorder).
10 Another Japanese laid-open patent application
publication No. 2000-020042 has disclosed a screen image
display system which is configured to display a screen
image signal by arraying a plurality of screen image
display apparatuses in a matrix.
15 Yet another Japanese laid-open patent application
publication No. 2002-311932 has disclosed a screen image
display apparatus which allocates a large scale screen
fordisplaying a screen image anda large scale screen-use
screen image transmission apparatus for transmitting
20 a signal for screen image display which are configured
remotely from each other.

Still another Japanese laid-open patent
application publication No. 2003-162233 has disclosed
a display apparatus comprising a plurality of light

25 emitting modules, and a signal and signal/voltage



In the conventional display apparatus shown by Fig.

17, however, once a circuit for the unit (i . e . ,

dot matrix unit 40) is designed to nake a printe

circuit board, 5 the transm ssion direction of the

signal is fixed permanently. For instance, referring

to Fig. 17, if an input-use connector is placed on

the left side of the each dot guatrix 40 and an
out put -use connector is on the right 10 side thereof,

the data wll be transmtted fromthe connector on

the left side in series (i.e., ala chain), a once
established direction of data transfer (fromthe Ileft

to ri ghtnsmihisncaschodanmereforchanged. | f a

necessity arises, such as an installation condition )
15 where t hdpdhascenyiertional dAsohny arie LRiUS FRoWR PHEF1g -
right side with a controller installed.on the ri Et .
si de, WfheOWRCTmPPCR HRiECRHL hpdt Tl UPddeth g%eddg qatrix
the printe ci,rcyit .boar,d, nust. be produce ai_n.
Meanwhiie, %iof) &ScHRR&GPFEN P SRR bT c%&%ﬁpﬁ%cgn%%%uelt Hpards
Furrent, uni £, $06eL L1 GAT QDA% ;SROW: DY HEl & fha P is fixed
conpl ex ~ connecting configuration nust be devised suc

as CoNeGlHME 18, screen i mage signal cable 41 which

cones” fromtheright side with an input-use connector

44 | ocated rot ifetdeté, sederefinghte Byt 10ncef andinput-use
connecting a signal 25 com ng out of an output-use
conneciommed3con ittheprdaggdt d Fiaddefitt siate iafputhe each dot

si gnal -use connector 42 on the |eft . .
matrix 40 and an output-use connector is on the right

10 side thereof, the data will be transmitted from the

connector on the left side in series (i.e., a la chain),
a once established direction of data transfer (from the
left to right in this case) cannot be changed. If a

necessity arises, such as an installation condition,

15 where there is a need to transmit the data from the right

side with a controller installed on the right side, the
dot matrix unit 40 must be redesigned and the printed
circuit board must be produced again.

Meanwhile, if a connection is forced by using the

20 current unit specification as shown by Fig 18, a complex

connecting configuration must be devised such as
connecting a screen image signal cable 41 which comes
fromthe right sidewith an input-use connector 44 located

on the left side of the unit once and connecting a signal

25 coming out of an output-use connector 43 on the right



side on the next stage unit. Furthernore, a screen

image signal (i.e., serial data) to be transferred to
the display apparatus will also be conplex. 5

Meanwhi l e, the received data is taken in by a circuit
within each unit once and then transferred to the

next stage unit byway of a driver IC, and therefore,

if a problemoccurs at an IC wishin any internediary

unit, the data transfer to the subsequent unit becones

10 i npossi ble. Mreover, if a condition requires a

much larger pixel pitch, making a dot matrix unit
from si xteen by sixteen pixel units or eight by ejght

pi xel sdifie ¥idd apsinRipl eiIreHal LI COMEE Ghedr d4sPhghye left
difficulf in _terns 15 of production_ engi neering. .
Accor R 92 TR §tﬁge&HH3im h@fﬁgﬁgwrtehea ggﬁge&lmage
cluster. |l a 0 array_| Lts,hy,th [

ool SIS nl & i et For SRFy! SRt pkaed s st e the
of caby; 13l [ t er pr oof

box o?il%%xlea? f%%%%%“e%ﬁlnlg féryilesrg q%% dr‘ﬁ‘é’%%ﬁl ens of

g he above desgiigd Lonantiaral ve§Cages iBagakensimby a
apparatuses have a difficulty of changing the once

est abldished tdatix Hiraesicdr vditeohcenandatiden ttoams Bxrtgd to
of an apparatus structure and transferring a screen

si gnalthe nextistade anptday Wey @6 af driveryIGhangethewefore,
data transfer direction. 6 The purpose of the present,

i nventiforg irrallap|qreurs at an 1C within any intermediary

unit, the data transfer to the subsequent unit becomes
10 impossible.

Moreover, if a condition requires a much larger
pixel pitch, making a dot matrix unit from sixteen by
sixteen pixel units or eight by eight pixel units as
is conventional becomes increasingly difficult in terms
15 of production engineering. Accordingly, there is a
common method by the name of cluster lamp to array lamp
units by the unit of pixel, but this method not only
increases the number of cables, et cetera, but also
requires a waterproof box or boxes for protecting them.
20 The problems of the above described conventional
screen image display apparatuses have a difficulty of
changing the once established data transfer direction,
and a complexity of an apparatus structure and
transferring a screen signal if it is attempted to

25 forcibly change the data transfer direction.



such probl ens inherent in the conventiona

configuration and acconplish a screen inage display
apparatus capable of freely changing the transfer
direction of a screen 5 image signal. Disclosure of

I nvention According to an invention noted in claim1,

a screen imge display apparatus, in the one
conprising a 10 plurality of désplay blocks arrayed

in a prescribed direction with each of the plurality

of display blocks including a plurality of [Iight

emtting nodules, conprises a signal supply unit for
supplying serially the plurality of Iight enitting

nodul es wi t e sugpalselsisbhapresentudavend ionghe to solve
emtting nodules tq display. a charac%&g or |nqg§%$§9gtion

a si griaiCh paARi eRs dADeTRSE 11 FRRSOHMERT] P &7
i 1910 PREOBRY aPSpia BrOCRaghqt Hrish P CaF SLRE Sopable
050 e U4 VS0 BRSO OB b 0 soreen
Foau o 50k V™t gnal transterred Tronone transt er
direction, a second signal supply unit for supplying
the light emtting nodule with the signal transferred
25 fr am sehddere toinmiwentiorcti on, and a switching
unit 7 for switching between the first and second
si gnal supmApcqwﬁi@gtoaninventionnotedinclalml,ascreen
image display apparatus, in the one comprising a
10 plurality of display blocks arrayed in a prescribed
direction with each of the plurality of display blocks
including a plurality of 1light emitting modules,
comprises a signal supply unit for supplying serially
the plurality of light emitting modules with a signal
15 so as to cause the light emitting modules to display
a character or image, and a signal transfer unit for
transferring the signal supplied for one display block
to the signal supply unit for the one display block and
another of the display units, wherein the signal supply
20 unit comprises, for each of the display blocks, a first
signal supply unit for supplying the light emitting
module with the signal transferred from one transfer
direction, a second signal supply unit for supplying

the light emitting module with the signal transferred

25 from another transfer direction, and a switching unit




The invention noted in the claim1 renders a benefit
of enabling supply of a signal to the light emtting
5 nodul e i ndependent of a transfer direction of the
signal by the switching unit, sw tching between the
first signal supply unit for supplying the |ight
emtting nodule with the signal transferred from one
transfer direction and a secong signal supply unit
for supplying the light 10 emtting nodule with the
signal transferred fromanother transfer direction.
According to an invention noted in claim?2, the
screen i mage display apparatus noted in claim1lis
char adicer suetbyibhdedmeerhthg fumist spdmeasinggsagnal supply
optical 15 sensor for detecting whether or not there
is anustSacle close to the rear surface of the

di spl ay apparatus, wherein either the.first or _second ..
si gnal supmgP%ﬁﬁYen?%P%RPFEﬁéﬂ‘%%eﬁ Féﬁ&t?%%$?§58§¥353flt

[ | d_ b 1.cal 4 T itti
2 ST S 05 T, 87 PR AR e
%nabl 'n{&iﬁedf{iﬁggﬁﬁﬁgfq& ﬂ‘aock}.sér?scféar dS¥eB+@8ndf the signal

ui lding ‘wa the di splay apparatus, by using

the opdy €8 swigRPQhghth S bahtadt agd tealdrythetrieen fignal
first signal supply unit for supplying the |ight

em t t isippmduhetwWidhsdppl hengignal ighansditrtriad fwwdmle with
one transfer direction and 8 a second signal supp

unit fire sugplayi hganhéerirgitfremiond ngamsderediventine and
>! gnala tégggric?r;fgnglrlorsnugg(l)gfhgglit for supplying the light

10 emittingmodule with the signal transferred from another
transfer direction.

According to an invention noted in claim 2, the
screen image display apparatus noted in claim 1 is
characterizedbytheswitchingunit comprising anoptical

15 sensor for detecting whether or not there is an obstacle
close to the rear sﬁrface of the display apparatus,
wherein either the first or second signal supply unit
is switched on automatically based on a signal detected
by the optical sensor.

20 The inventionnoted in the claim2 renders abenefit
of enabling adetection of an obstacle, such as abuilding
wall behind the display apparatus, by using the optical
sensor to switch automatically between a first signal

supply unit for supplying the light emitting module with

25 the signal transferred from one transfer direction and



transfer direction and enabling a supply of the signa

to the light emtting nodul e i ndependent of a transfer

5 direction of the signal. According to an invention
noted in claim3, the screen display apparatus noted
inclaiml is characterized by the switching unit
conprising a pressure sensor for detecting whether or

not an obstacle is against 10 tRe rear surface of the
screen di splay apparatus, wherein either the first or
second signal supply units is swtched on

automatical ly based on a detection signal of the

pressure sensor. The invention noted in the claim3
renders sedienbfsigndb shpehabhnng fodetseppilaydngt tHe light
obstacle, such as a building wall, against the back

of th@r@tstmrwmgﬁ\ébﬁaft@ bﬁ»e@éugw@ EFENHEISEe R d TR ther

t tch automgti cal first .
Suppl yERANAZAT O TeGEpFY ABS FeAb - ORE b -ER g0 LabheI 819mal
G r ectiot Peaae R LG R, AR elisR iR of’a transter
Upp' Vi J! fbf% |§@hth e idi o, nodul e with the signal
r

ransferre om anot her” transfer direction thus

enabling a siRIAEind toh@nsidbahttiont etkHghh eMhihi BY the
nodul e i ndependent “of the transfer direction of the

Si gnalsc2fer\ccdi $ih Iy t cappatavest i aotedt edni n claginm 4],  is
a screen 9 image display apparatus, in the one
conpr ichawpetempl ardby theswidicipingubl bckyraisapdd pregsure
P escrslebnesdor for detectingwhether ornot anobstacle is against
10 the rear surface of the screendisplay apparatus, wherein
either the first or second signal supplyunits is switched
on automatically based on a detection signal of the
pressure sensor.

The inventionnotedin theclaim 3 renders abenefit
15 of enabling adetectionof an obstacle, such as abuilding
wall, against the back of the display apparatus by using
the pressure sensor to switch automatically between the
first signal supplyunit for supplying the light emitting
module with the signal transferred from one transfer
20 direction and a second signal supply unit for supplying
the light emitting module with the signal transferred
from another transfer direction thus enabling a supply
of the signal to the light emitting module independent

of the transfer direction of the signal.

25 According to an inventionnotedinclaim4, ascreen



direction with each of the plurality of display blocks
including a plurality of light emtting nodules, 5
conprises a signal supply unit for supplying serially
the plurality of light emtting nodules with a signa
for causing the light emtting nodules to display a
character or imge, and a signal transfer unit for
transferring the signal supplied for one of the

di splay 10 bl ocks to the signal supply unit for the
one display block and another of the display blocks,
wherein the signal transfer unit conprises, for each
of the display blocks, a first signal transfer unit
for tAimagkerdisplayhepragedlusr ahBf diltedoneonsPRRr1sing a

transfer direction to 15 the si I lLy.unit f .
the GPIpER)LENOGE 19X T2 RIOTHE REXEVERSHPay BIGHEr ted

S ih Zﬁiﬁqgﬁl‘%&% rabPr s aifothe PLPFaRERY Ok 14 prgeks
the signg

L BB, LGyl e Shsthey, Shocbyhyssldanice,

and t he nex swi tchi ng uni

gor swichehi;ng et wegRathgubpl §tushd féf@ltﬁ’pﬁ_&}i}ﬂji|serially

transfer units. The“invention in the claim4 renders a
benef itheob1ugnahltiyng falehnagemot tihe moguhestwitisfersignal
direction by allowng the switching unit switch

bet weeiort heafdirsy e slggat emahting wodblesr to display a
transferring the signal 10 transferred from aone

t r ansfoardiatest ion ioaghe shgna Skappl ytuansiesr uHd for

di splay block itself and the next_ . .
transferring the signal supplied for one of the display

10 blocks to the signal supply unit for the one display

block and another of the display blocks, wherein the
signal transfer unit comprises, for each of the display
blocks, a first signal transfer unit for transferring

the signal transferred from one transfer direction to

15 the signal supply unit for the display block itself and

the next display block, a second signal transfer unit
for transferring the signal transferred from another
transfer direction to the signal supply unit for the

display block itself and the next display block, and

20 a switching unit for switching between the first and

second signal transfer units.
The invention in the claim 4 renders a benefit of
enabling a change of the signal transfer direction by

allowing the switching unit switch between the first

25 signal transfer unit for transferring the signal



di spl ay bl ock, and the second signal transfer unit for
transferring the signal transferred from another 5
transfer direction to the signal supply unit for the
di splay block itself and the next display unit. Brief
Description of the Drawi ngs The present invention wll
be nore apparent from 10 the foll ow ng detail ed
descri ption when the acconpanyiHyy draw ngs are
referred to. Fig. 1 illustrates an enbodi nent of the
present invention; Fig. 2 shows a display block used
for the present 15 enbodinent; Fig. 3 exenplifies a

data format _for a screen display signal sent frog1a .
nmast ert oMt Ferred o %eayﬁraé’ﬁﬁc\érraﬂ}&eqﬁil@_n %o the signal

1 GRS BN, VBN 20 (ANST U e
boar d- ' ' di -
presert THvaR D0 ERECERIGAR IR Khehlior unie cor

conprisaln 9fe PPAEG- BisedjighAan erRedird®ieaCcEebfi Ndnother
to the present invention; 25 Fig. 7 is a flow chart

5howi ngr @nseeredyrettidn s oersssngnel shppbpandiB for the
used in the present enbodi nment; Fig. 8 shows nounti ng
the bodispBapnbboak dispeéhf am@pbhat nsxti dhsplsyf noat.
facing forward and nounted in

Brief Description of the Drawings

The present invention will be more apparent from

10 the followingdetaileddescriptionwhen the accompanying

drawings are referred to.

Fig. 1 illustrates an embodiment of the present
invention;

Fig. 2 shows a display block used for the present

15 embodiment;

Fig. 3 exemplifies a data format for a screen
display signal sent from a master control to a display
apparatus;

Fig. 4 illustrates a screen image signal

20 transmitted from a master control;

Fig. 5 shows an example comprisal of board-B used
in an embodiment according to the present invention;

Fig. 6 shows another example comprisal of board-B
used in an embodiment according to the present invention;

25 Fig. 7 is a flow chart showing a summary of



reverse; 5 Fig. 9 shows an exanple installation wth
the board-B nounted onto a display apparatus with the
front facing forward; Fig. 10 shows an exanpl e
installation with the board-B nounted onto a display
apparatus wth the front 10 facing backward; Fig. 11
shows an exanpl e conprisal of board-A used in an
enbodi nent according to the prddent invention; Fig.
12 exenplifies a case of connecting between the boards
A and B used in an enbodi nent according to 15 the
present invention; Fig. 13 exenplifies another case of
connecting between the boards A and B used in an
enbodP¥esessieral he hanndrd peeddm thepErERHA emqflinent;
14 exenplifies yet another case aof connectin

20 ..
bet ween t he FBGar BsSPO%R B RSRT iTheaRCexEo i g@ﬁ? a display
di to th ' ti.on: Fig. .
xempribtag il PEe B e ar ol ¥y sRndart grdapounted in

the bqards A.and B used in an enbodinent according to
the present i'nvention; 25 Fig. 16 exenplifies a

gli spl ay appa#iatus ighdhe §ASExdmp1ef ieRaRUIAGidh with the
installation position of the nas?er control; Fig. 17
shows rwarex@mbencedpnsala ai spoayespporetus with the front
facing forward:
Fig. 10 shows an example installation with the
board-B mounted onto a display apparatus with the front
10 facing backward;

Fig. 11 shows an example comprisal of board-A used
in an embodiment according to the present invention;

Fig. 12 exemplifies a case of connecting between
the boards A and B used in an embodiment according to
15 the present invention:;

Fig. 13 exemplifies another case of connecting
between the boards A and B used in an embodiment according
to the present invention;

Fig. 14 exemplifies yet another case of connecting
20 between the boards A and B used in an embodiment according
to the present invention;

Fig. 15 exemplifies still another case of
connectingbetween theboardsAandBusedinanembodiment
according to the present invention;

25 Fig. 16 exemplifiesadisplay apparatus in the case



| arge scal e display apparatus; 5 Fig. 18 shows an
exanpl e conprisal of a conventional |[|arge scale
di spl ay apparatus in the case of reversing a
transmtting direction of screen inmage signal; and
Fig. 19 exenplifies a data format fora screen inmage
signal fed into a display apparatus which uses sixteen
10 units of the dot matrix unitg2shown by Fig. 17. 1:
master control 2: signal line 3: display block 4:
board-A 15 5: board-B 6: lanp unit 60: l[anp unit
connected to channel 0 61: lanp unit connected to
channel 1 6F: lanp unit connected to channel F 20 7:
dat a toanshaengihgeeni dnsSalnmtorgn Posdtior o Itthe master
light emtting elenment 11: screen inmge signal data
25 12:CizP ki ansni ssion direction 13 13: V sync 14:
screen i mage_signal data 15: clock .
g E‘ig.gl%l shows an example comprisal of conventional
large scale display apparatus;
5 Fig. 18 shows anexample comprisal of aconventional
large scale display apparatus in the case of reversing
a transmitting direction of screen image signal; and
Fig. 19exemplifiesadata format for a screen image
signal fed into a display apparatus which uses sixteen
10 units of the dot matrix units shown by Fig. 17.
1: master control
2: signal line
3: display block
4: board-A
15 5: board-B
6: lamp unit
60: lamp unit connected to channel O
61: lamp unit connected to channel 1
6F: lamp unit connected to channel F
20 7: data transfer direction
8: memory
9: drive IC
10: light emitting element

11: screen image signal data

25 12: data transmission direction



16: data count unit 5 17: conparator 18: nenory
sel ector 19: position setup switch 20: AND circuit

21:

reversing swwtch 10 22: selector 23: nenory 230:

channel O0-use nmenory 231: channel 1-use nenory 23F
channel F-use nenory 15 24: board-Bnmountedwith its
surface facing forward 25: board-B nounted with its
surface facing backward 26: wdl3l 27: display surface
20 28: building 29: back side of display apparatus

30: board-B in reverse 31: channels in reverse 32:
screen image signal input unit 25 33: for-board-B
screen image signal output unit 14 34: for-next stage
di spl ay bl 0éR:s¢r 8¥RCi mage signal output unit 35:

sw tch 14: screen image signal data
15: clock
16: data count unit
5 17: comparator
18: memory selector
19: position setup switch
20: AND circuit
21: reversing switch
10 22: selector
23: memory
230: channel 0O-~use memory
231: channel l-use memory
23F: channel F-use memory
15 24: board-Bmountedwithits surface facing forward
25: board-B mounted with its surface facing
backward
26: wall
27: display surface
20 28: building
29: back side of display apparatus
30: board-B in reverse
31: channels in reverse
32: screen image signal input unit
25 33: for-board-B screen image signal output unit



36: screen image signal 1/Ounit A 5 37: screen inmage
signal 1/Ounit B 38: for-board-B screen i mage si gnal
out put unit 39: board AB Best Mdde for Carrying Qut
the Invention 10 The follow ng description is of a
preferred enbodi ment of the present invention
referring to the acconpanying drawings of Figs. 1
through 16. Fig. 1 illustrates ®Bh enbodi nent of the
present invention. A nmaster control has a plurality
of channels, 15 with each of the channels (e.g., Ch
1, Ch 2, Ch 3 shown by Fig. 1) being connected to a
signal line 2 for transmtting a screen inmge signal,
so as to di Sf:ayfer-ndil agtegeodicpRgy. DHOSks gfiegen 1image
line 2 is connected to, a plurality of display blocks
3 vi a BB RUERHEHRE 20 is a signal transfer unit.
Each displa¥¥plock 3kgonprises a board-A 4 which is a
signal transter SH%" a board-B 5 which is a signal

supply unit,;an nglﬁﬁhg ;éﬁwg hy ésuﬁﬁéight

emtting rmquefjsc%né a screen sp?ay/si gha for the

sli splay bl ocly .3 dalsPiiged SIPACtL/o0ini FrEge 25 is

sent from each channel of the master control 1 in 15

the data tr @ssf @ordibeaid-® strdea tikage gighalli catput unit
Fig. 2 shows the display block 3 used for the present
enbodi ment . 3Fre Wardd-AB 4 connected to the signal line

2 only has the function of transferring a screen inmage

Best Mode for Carrying Out the Invention
10 The following description is of a preferred
embodiment of the present invention referring to the
accompanying drawings of Figs. 1 through 16.

Fig. 1 illustrates an embodiment of the present
invention. Amaster control lhasapluralityofchannels,
15 with each of the channels (e.g., Ch 1, Ch 2, Ch 3 shown
by Fig. 1) being connected to a signal line 2 for
transmitting a screen image signal so as to display a
character or image. The signal line 2 is connected to
a plurality of display blocks 3 via a board-A 4 which
20 isasignal transferunit. Eachdisplayblock3comprises
a board-A 4 which is a signal transfer unit, a board-B
5 which is a signal supply unit, and a lamp unit 6 which
is a light emittingmodule. And a screen display signal

for the display block 3 to display a character or image

25 is sent from each channel of the master control 1 in



5 signal sent fromthe master control 1 to the board-B
5 and the next display block 3. This nakes the
structure sinple so as to nminimze failure occurrence
and hence |ighten maintenance work. The board-B 5
conprises a nenory 8 for obtaining 10 necessary data
for the current display block 3 fromthe data sent
fromthe board-A 4 and recordi ng t he obtai ned data,
and a drive ICcircuit 9 for nmaking each lanp unit 6
di splay data recorded by the nmenory 8; and further
conpri ses channels for connecting with the [anp unit

15 6. Fig. 2 exenplifies a case of_the board-B 5 .
havi nghec fatie| s apstay dinaroigh 1 Wiardde SiPnmi tlpe 2.

L Thed el ot Y e
imet%r% Q‘htesb ar —ﬁo l{sgggmggggegﬁ% E.gl%pgligrelglaline

e O
Each [fanp uni connected t oar

pluralj ty, hggg‘?ﬁe efﬂﬁéﬁi%f%f%ﬁh%fe}?ihﬁle’é §tBeer image

shows the case n- nunber o ight emtting

Bl emrerdignal B i O efd tide & er@itoll 0 colis odard-B
conbi nation of LED (light emtting diode), et cetera,

25 cory espandi ngxt @iBpraadplock J.gr fanp e Bthblseucture
in order 16 to display RGB data for exanple. Here,

t he scrigwnld megessignalpimieet fahsneeredcprpancehand hence
left to the right and fromthe top to the bottom

Ther efldrdhtep stigdrenanife Y-k ransferred in a sequence

The board-B 5 comprises a memory 8 for obtaining

10 necessary data for the current display block 3 from the

data sent from the board-A 4 and recording the obtained

data, and a drive IC circuit 9 for making each lamp unit

6 display data recorded by the memory 8; and further

comprises channels for connecting with the lamp unit

15 6. Fig. 2 exemplifies a case of the board-B 5 having
channels 0 (zero) through m.

The lamp unit 6 is connected to the board-B 5 by

way of each channel comprised thereby. Fig. 2

exemplifies the case of m~number of lamp units connected

20 to the board-B 5. Each lamp unit 6 connected to the

board-B comprises apluralityof light emitting elements

10 (NB: Fig. 2 shows the case of n-number of light emitting

elements). The light emitting elements 10 comprise a

combination of LED (light emitting diode), et cetera,

25 corresponding to R (red), G (green) and B (blue) in order



5 of lamp units 60, 61 and 62 as shown by Fig. 2. In
this <case, a connecting position of a lanp unit 6
relative to the board-B 5 is defined as a |lanp unit
di spl ayposition in the follow ng description. For
exanple, the lanp unit display position of the |anp
unit 60 is "0", that of 10 the lanp 61 is "1" and that
of the lanp unit 6mis "n'. The nmenory 8 records a
screen image signal required for each lanp unit in a
sorted fashion, for instance, for the lanp unit 60 at
channel 0, the data corresponding to the light
emtting elenments O through n within the 15 lanp unit
and f dro tdiesplayp RGB td®la afoxhewarpld, the data
corresponding to the light emtting elenents O
through n wiHafier Hhe scargnimade FLIRaLs AdPL T anRferred from

n e ,
TeTOr Y 0T i3 By tvo . Terar 68, 895U N0 Be orto.
| t t el Vi | ; ) ¢

2l er el deo L2 -8, Sheen LOnge A 4t 19, 2 sequence

smage d £ iy 'pnana%ede@ytepfanhhez%@@hmgyﬁ@r 2. 1In this
transferring the data to each lanmp unit. Fig. 3

exenpléfé&s 2 datredOiMRpdrt idrs@feanl1adb dhspl @yrelative
signal sent froma nmaster control 1 to a display 17
appar ateighefiogr B-BeXdmpde firmesd asfaol arep uhotalissplegnposition
i mge signal data when transferring a screen image to
the dispheyoddpariaadesonpptstmg Fati epraplecitdenlagfp unit
256 (Horizontal) by 16 (Vertical) pixels, that is,
shows display position of the lamp unit 60 1s “0”, that of
10 the lamp 61 is “1” and that of the lamp unit ém is “m”.
The memory 8 records a screen image signal required
for each lamp unit in a sorted fashion, for instance,
for the lamp unit 60 at channel 0, the data corresponding
to the light emitting elements 0 through n within the
15 lamp unit and for the lamp unit 61 at channel 1, the
data corresponding to the light emitting elements O
through n within the lamp unit.
Furthermore, the memory 8 is comprised by two
memories, so that a recording and a reading processing
20 are carried out alternately. While a screen image data
is being recorded in one memory, an already recorded
screen image is being read out of the other memory for
transferring the data to each lamp unit.

Fig. 3 exemplifies a data format for a screen

25 display signal sent from a master control 1 to a display



5 a format for a screen display signal data in order

to display a screen image in a display apparatus
conprising a lanp unit 6 conprising sixteen |ight
emtting elenents 10, a display block 3 conprising
sixteen lanp units 6 and sixteen display blocks 3. 10

A screen image data is tenporarily stored in a nenory
within the master control 1 forpsexanple and forns a
screen i mage data 11 according to the nunber of pixels
constituting a display screen conprised by the display
appar atus. The hexadeci mal nunbers witten in the 15
screen image data 11 shown by Fig. 3 indicate pixe

addr esgparaAud XeFigddresanp ndf e efcampasids ascokea image
light emtting elenent 10 within the di splay apparatus
(i.e. signpdsiddton wiem trghsfeniingng skogent iM@dghd® the
view ng the display apparatus fromthe display

sur f acd)sPlay RRPaSNS €ompid siingla sHeRdsseSBasdp of 256

th h. OxFQO dat Y dat desi ted t
be. di SEICRIEPT N odth 19 OISEGHS PR (I g metPows
th (J{.e., it i h )

o101 Ui AP0 UibbebPo 0 61008k 2650 oraer vo
Li kew t i . . : .
et iR R AR et enRYE S AR R R T dsing
lamp @i bmf ddi tt b%cﬁﬂﬁ&tie.ﬁm*sﬁ.%gkn {igiet emi @6RnYrétements

in the channel F) display block from the left of the
di spl ay,ser egsplBiebldeckes congeidahg dixtsen lamp units 6
transmtted serially
and sixteen display blocks 3.
10 A screen image data is temporarily stored in a
memory within the master control 1 for example and forms
a screen image data 11 according to the number of pixels
constituting a display screen comprised by the display
apparatus. The hexadecimal numbers written in the
15 screen image data 11 shown by Fig. 3 indicate pixel
addresses. A pixel address indicates a position of a
light emitting element 10 within the display apparatus
(i.e., a position of a light emitting element 10 when
viewing the display apparatus from the display surface) .
20 For example, the pixel addresses 0x000 through OxFO00
are data (e.g., RGB data) designated to be displayed
by each pixel of the lamp unit 6 in the zeroth (i.e.,
lamp unit in the channel 0 (zero)) display block from

the left of the display screen. Likewise, the pixel

25 addresses OxOFF through OXFFF are the data designated



5in the direction of a data transm ssion direction 12
wWith the pixel address Ox000 at the head. That is, the
screen inmage data 11 is divided and transnitted

serially in the sequence of the left to the right and
the top to the bottom In the exanple shown by Fig.

3, anong 10 screen imge data 11 to be displayed by

the display apparatus, the scrigen i mage data 11 (i

e . , screen image data with the pixel address Ox000

at the head, followed by OxOOL, 0x002 through OxOFF)

to be displayed by the light emtting el ements 10 in

the top nost row (i.e., 15 the first row)

t r ansia bedi¥spkayed byl Bved app wibt GSa;netéxe Ehﬁ‘g@eaéba OxF)
11 (pi er addresses Oxl OO,  Ox101, 0x102 .throu

Ox 1FF) (it <8 -be I@mipuayidd l@ytbﬁechagﬁ?leﬁ?t@lwglagﬂé%%]fsfrom

of e HR At (R AT UGB w 11 be 90
transmtted F'%ﬁréehﬁ%Mé&é%L??Oﬁj?ﬁéeﬁPah§$9€téaQ£@%la11y

he
transmtted'ro € ‘master “con ran process

5s caryy %@Lallké’cﬂlhfr‘?%ﬁaé egord esr M sei i diréection 12
aVv sync 13 (a signal segnenting one screen inage

(i.e. with @ HiREE)addréss V@D hitbgke HeHt® ) That is, the
screen image 19 signal data 14 (a serial signal of

8- bi t sowwdrh inhgegiattalilois divadbdraredititaobnRt t€daseirially
B) and a clock signal 15. As shown by Fig. 4, the
screenin ndye skquernde fof thmeldftanko (the. rigne ardedre top

|rmge) of a screen inage
to the bottom. In the example shown by Fig. 3, among

10 screen image data 11 to be displayed by the display
apparatus, the screen image data 11 (i.e., screen image
data with the pixel address 0x000 at the head, followed
by 0x001, 0x002 through Ox0FF) to be displayed by the
light emitting elements 10 in the top most row (i.e.,

15 the first row) is transmitted first, followed by the
screen imagedata ll (pixel addresses 0x100, 0x101, 0x102
through O0x1FF) to be displayed by the light emitting
elements 10 inthesecondrow. Likewise, the screen image
data of the pixel addresses through OxFFF will be

20 transmitted.

Fig. 4 illustrates a screen image signal
transmitted by the master control 1. Atransfer process
is carried out by three categories of signals, i.e.,
a Vsync 13 (a signal segmenting one screen image (i.e.,

25 one frame) of a screen image signal), a screen image



5is transmtted synchronously with the V sync 13. And
each data of screen inmage data 11 is transmtted
synchronously with the clock signal. The screen inage
signal data 14 is transferred serially as shown by
Fig. 3. The data for each pixel 10 address of the
screen inmage data 11 is RGB data for exanple, with
each data, i.e., R (red), G (gri®en) and B (bl ue),
being 8-bit data. That is, a data representing the RGB
of pixel address Ox000 is transmtted in sequence of
signals R7, R6 through RO for expressing R (red) ,

foll oned 15 ggaln sequence of signals G7 thro%%
@ f oS ignpleskitig 16 dgré@ﬁ)lalalﬂl%wcm%n%um SwiPkth of

51 gnaloP B R RsSP RS oY Bragiof B F*écfhﬂcﬁégf e B P ena
BO. Li

OxFFFI vlg\nem igesixg‘gﬁd}%r r e‘Eior4 P étg s%?{ljée‘gé fﬂ:ﬁ guéé,)earaocﬁl I11 tor
transiy qil @ Lhehe RAAE N erdeq Beddid image

board the display bllock 3 and each col or

gi.e. aé?@)arﬂsmrt%@r d6e chy onb@ sy MY h 8hei vhs@nc8iBit And
bus width. 25 Fig. 5 shows an exanpl e conprisal of

boar d-Bcdh udetla2@f f scraenentredjeredbtacddr diag tmardwitted
present invention. The board-B 5 is connected to the

si gnalsynamgondns vawitdf the dewgkd-signalthe si gnal

line 2 fromthe board-A 4 is connected to a data

count unit Tbe @,cr@@@ntytq@@earﬁlgnal data 14 1is transferred

serially as shown by Fig. 3. The data for each pixel
10 addressof the screenimagedatall isRGBdata for example,
with each data, i.e., R (red), G (green) and B (blue),
being 8-bit data. That is, a data representing the RGB
of pixel address 0x000 is transmitted in sequence of
signals R7, R6 through RO for expressingR (red), followed
15 by in sequence of signals G7, G6 through GO for expressing
G (green), all synchronously with the V sync as shown
by Fig. 4. Further followed by signals expressing B
(blue) in sequence of B7 through BO. Likewise, the data
for pixel addresses up to OXFFF will be transferred in
20 series.
The serially transferred data is then
parallel-converted by the board-B 5 of the display block
3 and each color (i.e., RGB) is recorded by the memory
8 with an 8-bit bus width.

25 Fig. 5 shows an example comprisal of board-B 5 used



5 input signal, i.e., a screen image signal, and to a
menory 23 (i.e., nmenory 23 for each channel) which is
connected wth each lanp unit 6 (Fig. 5 shows an
exanpl e of sixteen Ilanp units connected) that is
connected to the board-B 5. 10 A conparator 17
receives inputs fromthe data count wunit 16 and a
position setup switch 19, respedftively, and outputs a
conparison result to each of sixteen AND circuits 20
accordingly. Here, the position setup switch 19 is
configured for recognizing a display block 15 itself

b di t t t

Ther efiGtte 3 RELEOHERET SFCORE CGpar HEbroT S SRk HiREeREon-
ot neh B ok Sharee Al Gl sutnel Wby eify vav
dat a @h&%ﬁsﬂﬁ-d 9. ZQE%hEEgHHEpPKBQdZt £r&ACPh&fboard-a

t he sixteen circuits y way of a nenory

sel ectprisl@ohhected to & dérst@dmidesadene E6k counting an
sel ecting nenory). Each AND circuit 20 produces a

$ogi calnpurtodiighadf i .reespecidreensimpge sifnam, tdred to a memory
conparator 17 and nenory 25 selector 18 to output to

each s} ddt-er , 2eenéay 2 5€bectagh f:mana@l 2hiddedisvegnnected
signals fromthe AND circuit 20 (i , enabl e

si gnalWitgnaaFbvkaep pgidnb t dH 12 Sihoé"s ag\@xamp ke of sixteen

means,. to oytput a wite contro nal h
23. "lamp unl'itps connected) that is CO naectteod ttoetgg ogrd—B

5.

10 A comparator 17 receives inputs from the data count
unit 16 and a position setup switch 19, respectively,
and outputs a comparison result to each of sixteen AND
circuits 20 accordingly. Here, the position setup
switch 19 is configured for recognizing a display block

15 itself by using a dip switch, et cetera, in advance.
Therefore, the control of the comparator is such as to
acquire only an input signal necessary for displaying
in the display block itself.

An output signal from the data count unit 16 is

20 then outputted to each of the sixteen AND circuits 20
by way of a memory selector 18 (i.e., a 16-stage decoder
for selecting memory) .

Each AND circuit 20 produces a logical product of
respective signals from the compafator 17 and memory

25 selector 18 to output to each selector 22. Each selector



The menory 23 for each channel receives a screen 5

i mge signal fromthe board-A 4 and anenory-wite
control signal fromthe selector 22 to record the
screen inmage signal in conpliance with the
menory-write control signal. The screen inmage signa
recorded by the nenory 23 will be sent out to the
lanp unit 6 to become a screenZdisplay. 10 Here, the
reversing swtch 21 is disposed for swtching between
normal and reverse nodes. Wien the reversing switch
21 is in the normal node, a screen inmage signal data
is recaorded in ascending sequence, beginning wth the
menor ¢ 225F e bYe s fd IBRASnETO® the Clgﬁaﬂteg%ﬁﬁr g pable

wh i evi ta of pixel .ad es _Ox00Q.

Oco0F Sy Saf devehadid S BER 58 3 £ oRgaChgHBipans.
3, th 0 t . il

data S PReRRY 3 vt GRr R Gghal (G SR 23.
nmenory 231 ghiy gUERr3F3 S r IR bannaks tekBROUEhaFscreen

respectively, 20 will record the screen inmage signa
glat a Thaye & giel fadaressesa 03001 drid amgho@yClirite control

respectively. Wen the reversing switch 21 is in the
rever sdgmde froa theeseléobge X dualkedatral ther ecoedrdimage
i n descending sequence, beginning with the nmenory 23F
for tsdatednieronBl Fanfewid: BEMQRENWE&EPSANTE dat onal -
Scr bo TBGE CSPgNARORat HO08L SHRRIGY B GheamePREY 23 will
W th RSBk et e O 980 ™ 1] Reig BEESRE 4 Sethisplay.
10 Here, the reversing switch 21 is disposed for
switching between normal and reverse modes. When the
reversing switch 21 is in the normal mode, a screen image
signal data is recorded in ascending sequence, beginning
withthememory 230 for thechannel 0 (zero). Forexample,
15 when recieving data of pixel addresses 0x000 through
0x00F of the screen image signal data 11 shown by Fig.
3, the memory 230 for the channel 0 will record the data
with the pixel address 0x000. Likewise, the memory 231
through 23F for the channels 1 through F, respectively,
20 will record the screen image signal data 11 with the
addresses 0x001 through 0x00F, respectively.

When the reversingswitch 2l is in the reversemode,
a screen image signal data is recorded in descending

sequence, beginning with the memory 23F for the channel

25 F. For example, when recieving data of pixel addresses



the nmenory 23E through 230 for the channels E through
5 0 (zero), respectively, will record the screen imge
signal data 11 with the addresses OxOd through OxOOF,
respectively. Note that the board-B 5 used for the
preferred enbodi ment of the present invention has
adopted the 10 circuit configuration shown by Fig. 5,
however other configurations ar22 possible as |ong as
they have a nechanism for changing the |lanp unit

di splay positions (a la nechanismof the reversing
switch 21), including for exanple, a circuit
configuration as shown by Fig. 15 6. Referring to
Filg. OxU0f thaanghpsxPeFceRidia aEnasn tRBds gagnal; data 11

2 by way of the board-A 4. The si l_ lipne 2. 1is .
conne\é\%éﬂm( S’Yangtagco i quﬂﬁﬁﬁofoﬁﬁ?i fgangRl F will
i nput _signha i.e.., 4a.,sgcreen ipage Sj t :
ronor y SPh the b g SRS p) I 0x B8, | o Phedise,
conne ' i Fi h&NeKEnAB1 §XAMPh Lough
of sig%ggﬂkﬁgﬁgp%ﬁf?gﬂggﬁﬁgbggg)E%ﬁa? ?s.coﬂnected to oud
she baard:&d., AL Bty 1 twi ECerdE@Srd N Ss¢¥r@8h image
the data count 25 unit 16 and a position setup switch

19, respAtdl @ity 123wiendae adhawgies oupdt shaough 0x00F,
conparison result to each of sixteen AND circuits 20.

An outmmepesitgimedlyfr omthe data count unit 16 is then

outputted to each of the sixteen
Note that the board-B 5 used for the preferred

embodiment of the present invention has adopted the
10 circuit configuration shown by Fig. 5, however other

configurations are possible as long as they have a

mechanism for changing the lamp unit display positions

(a la mechanism of the reversing switch 21), including

for example, a circuit configuration as shown by Fig.
15 6.

Referring to Fig. 6, the board-B5 is connected to
the signal line 2 by way of the board-A 4. The signal
line 2 is connected to a data count unit 16 for counting
an input signal, i.e., a screen image signal, and to

20 a memory 23 (i.e., memory 23 for each channel) which
is connected to each lamp unit 6 (Fig. 6 shows an example
of sixteen lamp units connected) that is connected to
the board-B 5.

A comparator 17 receives inputs from the data count

25 unit 16 and a position setup switch 19, respectively,



AND circuits 20 by way of a nenory selector 18. 5 The
menory 23 receives a signal (i.e., enable signal)
fromeach AND circuit 20 and a screen inage signal
fromthe board-A 4 to record the screen i mage signa
therein, in conpliance wth the enable signal. The
screen i mage signal recorded by the nenory 23 10 is
sent out to a lanp unit 6 sele@3%d by the reversing
switch 21 . When the reversing switch 21 is in the
normal node, the screen inmage signal data 11 recorded
by the nenories 230 through 23F are outputted in
ascendi ng sequence, beginning with the lanp unit 60.
For exabhRecorsingd vsenEpHtsnageompajnsionigefult to each of

ded by th L 230 i tputted,t he |
e TR e
tputted to the.l it 61. t t
CULPULLSH S S D LS Slp LIS L08R B e cer

i ! i |
Scree'mq}g% wz@%%uvtqt d&gnégﬁ&ﬁ by LbeopeiprY

230 thro are out escendi hg seguence,

begi nni ng Wity thend 29NirkbceblesFar Sl e(ilde, enable
screen image signal data 11 recorded by the nenory

230 i ssit4ut Fedmied dHEND @iy duiit 2 6Bndandcreba ioreye signal
recorded by the nenory 23F is outputted to the 25

| anp ufwdm Bthe Bbafdp 4 its wetdod thearscedeni igage signal
summary of processing at the board-B shown_by Fig. 5.

As t heflwegin B its el yarca Yitkeehhe nagabieghasnaént

fromthe board-A
The screen image signal recorded by the memory 23

10 is sent out to a lamp unit 6 selected by the reversing
switch 21. When the reversing switch 21 is in the normal
mode, the screen image signal data 11 recorded by the
memories 230 through 23F are outputted in ascending
sequence, beginning with the lamp unit 60. For example,

15 the screen image signal data 11 recorded by the memory
230 is outputted to the lamp unit 60, and the one recorded
by the memory 231 is outputted to the lamp unit 61.

On the other hand, when the reversing switch 21
is in the reverse mode, the screen image signal data

20 11 recorded by the memory 230 through 23F are outputted
in descending sequence, beginning with the lamp unit
6F. Forexample, the screenimage signaldatall recorded
by the memory 230 is outputted to the lamp unit 6F, and
the one recorded by the memory 23F is outputted to the

25 lamp unit 60.



4 (stepS701) (sinply "S701"hereinafter unless

ot herwise 5 noted) , the data count unit 16 starts
counting data at a V sync rising edge (S702) . The
conparator 17 conpares the count value with a val ue

of the position setup switch 19 which has been set by

a dip swtch for exanple (S703) . The conparator 17
becomes active onlywhen the coll 10 value identifies
with that of the position setup switch 19. Meanwhil e,

the menory selector 18, i.e., a sixteen-stage decoder

for selecting nenory, decodes the screen inmage signal

i nputted by way of the data count unit 16 (S704) to
output to eddl-AND &Fruitlo9 Ghpch BP9 pfodurgery of
| ogi cal product of ,input_sianals from..the co at,o _
2 e e et b PGP B B H e o ¢ AR tafbard-B
| ogi cal .ati_o C - circui F e UsSHra-
as an%eﬁgggé@tglsg%a?g¥%$§c§%F$]%Iﬁl%l r?g?n%tr)%réﬁdtﬁe d-h
I nput t4e(jsﬁ% 5081 faGh oAl ees Pl 2Re t81ABF ter UM e2B otherwise
selector 22 then swtchés itself between the nornal

5nd  FRMRIDE WBEE8ads @otRBubii®flé eteintisngoantingutata at
from the reversing switch 21 (S707). During the

nor mala vodec rheisgl edgor(S7220 .t hThegtomPera oot gUt compares
enabl e signals to the respective channel -use 25 )
nenor yeIESconn i soent g theyvedue ¢f the Poui bien Seappeswitch
25 signals to the mam)r%/] 230 through 23F in ascendi ng
sequericewhszbd)as Reesr s hiiya diReSHdteBnt I EFE S gnkP 703) -
Izggut ted to IIhrzaecc?Igpaarn(:jé o? ll7%erceo%noersdaegt£)¥e Eg?y%%%rtyhe count
10 value identifies with that of the position setup switch

19. Meanwhile, the memory selector 18, i.e., a
sixteen-stage decoder for selecting memory, decodes the
screen image signal inputted by way of the data count
unit 16 (S704) to output to each AND circuit 20 which
15 then produces a logical product of input signals from
the comparator 17 and memory selector 18 (S705).
The result of the logical operation by the each
AND circuit 20 is used as an enable signal for controlling
memory and inputted to the each selector 22 (S706). The
20 selector 22 then switches itself between the normal and
reverse modes as a result of receiving an input from
the reversing switch 21 (S8707).
During the normal mode, the selectors 220 through
22F output enable signals to the respective channel-use

25 memory 23 in ascending sequence (i.e., output enable



t hrough 23F in ascendi ng sequence (S709). The screen 5
i mge signal data recorded by the nenory 23 is
transmtted to the lanp units 60 through 6F as screen
i mage signals to becone a screen inage display
(S710). Conversely in the reverse node, the selectors
22F through 220 out put enable signals to the
respective 10 channel -use nem@by 23 in descendi ng
sequence (i.e., output enable signals to the nenories
23F through 230; S711). Accordingly, the screen inmage
signal inputted to the board-B 5 is recorded by the

23F through 230 in d di S712) ..
The. <Bi68ALEmigh o SRGRAFYAZOR (OUBHRE BITL AB. ASRIFPIIRg
23 is t 1tt t | Its.6F th

or con=FRagES:i SAAPLT A RROS Y « LR CE AR BB na )
S713), i > 5 &h -B.& s Lhanabh

o SWPPIRCRE ERRe L e R, of T8, PR S b HREPRSkSy 230

rever $ing,, 02§@‘&ﬁhagéenahﬁﬁe_eﬁﬁﬁnhg_Y@?Ob@@fcbﬁéfécreen

is installed backwards vis-a-vis the display surface,

5 he chanrel $iged Bdh ey aleset dddh ¢ £ hemdnter phpand-th #fsnit ted
the reverse nounting shown by Fig. 8) by sw tching
channelos thbr bamgh urtites 6@vehsonghseW tach s2teenhénapyg signals
meking it possible to 25 display a screen image (in
ascendionesemee rrc scfaeomitted ahipayY uiitl® on the

left side (i.e., the lanp unit 6 connected. t

channel 0) CONEE s€dveldiheas eVETER DO d-NS ge&%g?;@rs 22F
inSta@H¥%J§§”£EBféﬁ¥§ﬁ9 ghgﬁﬁévgﬁg%gﬁsmfgﬂéﬁé respective
10 channel-use memory 23 in descending sequence (i.e.,
output enable signals to the memories 23F through 230;
S711) . Accordingly, the screen image signal inputted
to the board-B 5 is recorded by the memory 23F through
230 in descending sequence (S712). The screen image
15 signal data recorded by the memory 23 is transmitted
to the lamp units 6F through 60 as screen image signals

to become a screen image display (S713).
As described above, the board-B 5 is capable of
switching channels thereof by switching the reversing
20 switch 21. Therefore, if the board-B 5 is installed
backwards vis-a-vis the display surface, the channels
are reversed (refer to the board-B 25 in the reverse
mounting shown by Fig. 8) by switching channels through
the reversing switch 21, thereby making it possible to

25 display a screen image (in ascending sequence) from the lamp



surface (refer to the board-B 24 in the forward

mounting 5 also shown by Fig. 8). Therefore, a change

of the function of the master control 1 (i.e., a

change of data format for transferring data) is not

requi red when nounting the board-B 5 either facing
forward or backward vis-a-vis the display 10

apparatus. Fig. 9 shows an exafie installation with

the board-B 24 being nounted with the front facing
forward onto a display apparatus. \Wen nounting a

di splay apparatus on a wall 26, the naintenance of
board-A 4 15 anctlxb ard- B V\fi.|| be perforned framthe ted
di spl #PiduPr de EH2F T Frietdt orle,® thEPBOLlT R BT Y & TpRCte
nmount ed th boar d- B.24 [ i.n | Led.;w t

front eti‘oagiﬁheg C?‘&I\ﬁae?d%)vilg- 59\% ggfnﬁeaégs% a;llwaéggrlg %gd B>

In thig, cas é@gl1é&VEg%ﬂgD§gﬁrmEd2%ioj-éméooaq@l-@iéplay

is set for the nornal Fig. 10 shows an

exanpl & fisdal (hatkent itz bbsrabsargdiB 2% FRir@rd mounting
mounted with the front facing backwards. Wen

5nst aldidg shelirsayFappagat us on the roof of a

bui |l ding for exanple, the maintenance of the board-A

25 4 and bodieifone | o eapeefal b froatipe gfedhe master
surface 27 29 of the display apparatus. Therefore, .
the baamt® 5l (is. g0 Behanat ef dads faEmpbA- Bragsferring
e g e Pl Wt 1% TR 5L 10, RACKUBL S 5 5 et ther

facing forward or backward vis-a-vis the display
10 apparatus.

Fig. 9 shows an example installation with the
board-B 24 being mounted with the front facing forward
onto a display apparatus. When mounting a display
apparatus on a wall 26, the maintenance of board-A 4

15 and board-B 5 will be performed from the display surface
27. Therefore, the board-B 5 is to be mounted as the
board-B 24 being installed with the front facing forward
vis-a-vis the display apparatus. In this case the
reversing switch 21 of the board-B 5 is set for the normal

20 mode.

Fig. 10 shows an example installation with the
board-B 25 beingmountedwith the front facingbackwards.
When installing a display apparatus on the roof of a
building for example, the maintenance of the board-A

25 4 and board-B 5 will be performed from the rear surface



apparatus. In this case the reversing switch 21 of the

5 board-B 5 is set for the reverse node. Here, the
board-B 24 being installed with the front facing

forward can be changed to a board-B 25 being

installed with the front faci ng backwards just by
swtching the reversing swwtch 21 of the board-B. That

10 is, if the board-B 5 is inst#led with the front

facing backwards 29 vis-a-vis the display apparatus
(i.e., a state of board-B 24 when forward nounted) |,

the display block 30 viewed fromthe display surface

27 is in a state of the position of the channel 31 of
each l2@nmpfubhe dsplpyspevertes. Therefere, thejpopgd-B S
attenpted to display a screen imge in this,stat .
the diispEaybeimqurbedhast Ghﬁelaoarﬁ‘géc%eg’&*rlﬂg %’éﬁﬁ%ﬁ&%@ with
beginning with the la ni t. connect.ed.to .t he an

0 Tronty Fechtt T tnE dAHRSTIG HE Prdas | Fo (pLepley
right within the r [ q

i t ARG AR Tovanol RS o 181 PEgr P hd e heh 21 of the

ghann%&jsarqj_é he fwoard: Br$o e PESPORSe anod@ar d-B 25

nounted 1'n reverse, hence nmaking it possible to

di spl ay the [raiEephé MREe SHPabefingnidtarlighwith the front
left in the display screen. 25 Switching the reversing

swi t chrdircanfdevaedrcad B8 chandey rot 2orgard-dd p25 being
switch, et cetera, manually, but also automatically.

For examptalled detisbt i tdre of rovisst adidg sherkuardswalyst by

behi nd the display apparatus
switchinc_gJ th)cla rggersing switch 21 of the board-B. That

10 is, if the board-B 5 is installed with the front facing
backwards 29 vis-;é—vis the display apparatus (i.e., a
state of board-B 24 when forward mounted), the display
block 30 viewed from the display surface 27 is in a state
of the position of the channel 31 of each lamp unit being
15 reversed. Therefore, if it is attempted to display a
screen image in this state, thedisplaywill be performed
in ascending sequence, beginning with the lamp unit
connected to the channel 0 (zero), resulting in
displaying the image from the right within the current
20 display block. Then, switching the reversing switch 21
switches the channels of the board-B so it becomes a
board-B 25 mounted in reverse, hence making it possible
to display the screen image signal from the right to
left in the display screen.

25 Switching the reversing switch 21 can be carried




by using an optical sensor, pressure sensor, et

cetera, 5 to switch the reversing switch 21 is

possible. Fig. 11 shows an exanpl e conprisal of the
board-A 4 used for an enbodi ment according to the

present invention. A screen image signal froma

master control 1 or the previous stage display block

is inputted to 10 a screen i ma@8 signal input unit 32

by way of the signal Iine 2. The inputted screen

i mage signal is outputted froma for-board-B screen

i mge signal output unit 33 and transferred to the
board-B. At the same tinme, the inputted screen inage

si gnaloutsbyl Betoem byt 2 ediH sorhtghr5efoeehekd, shageally, but
di spl ay bl ock screen image signal output wunit 34 and
transﬁ@FdeaPBoﬁaGP§ﬁﬂéy”bIoggrorﬁﬁ Fext @ s?ﬁgg?g%ﬂ% of
board- A 4 used for .the present. enbodi nent ;i s

si npl Bt SE o g5 Rapace RENAS {BE dhTRbaY ;apRgratus
20 oc : Lat.e - d2 cetera,
R L N
B. Thedaalid- 4is CONEsted spiah tol bes peyersidl e
vis-a-vis the board-B5. That is, the board-A is

reversed i n mEeLondagieewidh ekhfplat coipaisal gfi 6he2board-A
direction 12 of a screen imge signhal fromthe signa
29 | imeugedt Herebyn erabbidigenhie adatcrdimenster the present
direction of the board-A to be changed. Here, it is
not rdquiarddiaro nBuAEreRd BwgelsAgpal from a master control

1 or the previous stage display block is inputted to

10 a screen image signal input unit 32 by way of the signal
line 2. The inputted screen image signal is outputted
from a for-board-B screen image signal output unit 33
and transferred to the board-B. At the same time, the
inputted screen image signal is also outputted from a

15 for-next stage display block screen image signal output
unit 34 and transferred to a display block on the next
stage.

The board-A 4 used for the present embodiment is
simplified as described above so as to suppress fault

20 occurrence and reduce maintenance work.

Fig. 12 shows a case of connecting between the
boards A and B. The board-A 4 is connected so as to be
reversiblevis-a-vis theboard-B5. Thatis, theboard-A
is reversed in accordance with the data transmission

25 direction 12 of a screen image signal from the signal



in reverse. That is, the data transfer direction my
5 be changed by switching circuits in accordance with
the data transm ssion direction 12 as shown by Fig. 13
which exenplifies a conprisal in the case of changing
data transfer directions by a switch 35, i.e.,

sw tchi ngneans. Specifically, when turning on the
switch 35, a screen 10 image siggnal inputted froma
screen image signal I/O wunit A 36 is outputted
therefromto a screen image signal 1/Ounit B 37, and
fromthe screen inmage signal I/Ounit A 36 to a
for-board-B screen i mage signal output unit 38. Wen
t ur ni Ag-nef 12,1 Hheswlc ler@dhliang dreeda tmderagigfiet direction
inputted fromthe screen image signal 1/Ounit B 37 is
out putatfedhendagndft tte tife A image signal 1/0

unit A 36, and fromthe screen.inmage signal |/ O unit
B 37 to a f&tSsoadtdis E@Feéﬁq}li‘rﬁga EPgWg n{’auif QiPwd A 4

12 I SRR Ao, Sk L E0E BB By e
e e R LR

changigyt datankhaBsieh @l F&stion 10a8s hadval biyedi Ul 3 which
merely by reversing the board-AB in accordance wth a

25 datexdnfpnsfiessiDredhipeidd bnid 2h80cas nee d¢henging data
board-A 4 and board-B 5 are independent of the |anp

unit G ramuEmngioatyiohs byomseiAchbtar - 8., swd tgbvieg means .

supp! ySpuenclitfilcnalal3\//\,/atwehre%r ?:?Jfrnci?‘lsge ovr\{I ltlheeg‘?\rlilt)éh 35, a screen

10 image signal inputted from a screen image signal I/O

unit A 36 is outputted therefrom to a screen image signal

I/0 unit B 37, and from the screen image signal I/0 unit

A 36 to a for-board-B screen image signal output unit

38. When turningoff the switch 35, a screen image signal

15 inputted from the screen image signal I/O unit B 37 is

outputted therefrom to the screen image signal I/0 unit

A 36, and from the screen image signal I/0 unit B 37

to a for-board-B screen image signal output unit 42.

Incidentally, boards for the board-A and board-B

20 are not necessarily to be mutually independent. For

example, a board-A part and board-B part may co-reside

on one board-AB 39 as shown by Fig. 14. 1In this case,

changing data transfer direction can be carried out

merely by reversing the board-AB in accordance with a

25 data transmission direction 12.



secure water resistance. 5 And, since the board-A 4
all ows a change of data transfer direction in
accordance with the data transm ssion direction 12,
the master control 1 for transmtting a screen inmage
signal is released fromthe Ilimtation of
installation position. 10 Fig. 16 exenplifies a

di spl ay apparatus in the case 3 changing an
installation position of the master control 1. Fig.
16 (a) shows the case of installing the nmaster
control 1 to the right of the display apparatus, that
is, the case of the screen inmage signal traveling, 15

from the ri ginaeothefhoagdra Heaiidirardiheé 2re djplependent
coni r61F €23 doFRoURSF: Sof DHEIBESITLY HBRASR T it fagerd >
BN T
(b et el (R L BN cnangi g the positron

setup switchypd Qo kpedbB¥r&he Poaribwd aFcBandgé ¢f)data
I's the case of connecting the signal Iline 2 with the

two chamnied seof dheedmsser Dontsotodda®be andith the data
installing the master control 1 so as to divide one 31
channetrdrhem eod i shodir byt Foy. 126 tap oaster igandnodo.1 for
{_\ﬁ\elelnfualg;mliéxtgi/@%;hé gﬂg;};gnAflggéglsqg;rfa% }:Lgerepfeezf’seené from the

limitation of installation position.
10 Fig.16exemplifiesacﬁsplayapparatusinthecase
of changing an installation position of the master
control 1. Fig. 16 (a) shows the case of installing the
master control 1 to the right of the display apparatus,
that is, the case of the screen image signal traveling
15 from the right to left via the signal line 2. And, Fig.
16 (b) shows the case of installing the master control
1 to the left of the display apparatus, that is, the
case of the screen image signal traveling from the left
to right via the signal line 2. The installation
20 configurations between Fig. 16 (a) and (b) can easily
be altered by changing the position setup switch 21
comprised by the board-B.

Fig. 16 (c) is the case of connecting the signal

line 2 with the two channels of the master control 1

25 and installing the master control 1 so as to divide one



5 neans and signal transfer neans equi pped in each
display block provide a flexibility of transfer
direction of a screen image signal for displaying a
character or screen image. If a screen inage signa
transferred fromthe master control is transferred in
either the rightward 10 or leftward direction
vis-a-vis a display apparatus, gjaccurate and easy
transfer of a screen image signal to a display block
and lanmp unit, i . e . , light emtting nodule, is
enabl ed. Furthernore, it is possible to solve the
probl em caused by reversing i nput and output cables,
15 an@dhamedlr ableerod shostablyaFign tpate) awhi &b dmitge two.
when reversing the transfer direction of a screen

i mge signal of a conventional display apparatus. As

for the signal transfer_neans, having only the
f unct iApPldfcabidddi 189 N dsie™een i mage signal reduces

20 2, 1211 g 120 L, B0 SH LETELY, LM, 8% supLy
i Ni mum _even | i ; '
£ R A bnd I ErEnkd o2 ddilld BUEHREANGPCRLAM 6 1ay
pat h. tfn?ocx%ﬁld\@&e A ¥iden, i spf ayr appaiatais dorddtion of
play 'scr

a dis een Dby arranging a plurality of display
bl ocksy §8ruwbhGhadyePd el F¥r difspliaghingearchbragteodul gsreen

with a plurality of Iight emtting elenments in series
are arimaged iIT pasalreen, imegpr s$ongl toanséarhedf fxpw the
di spl ay bl ocks: )
master control is transferred in either the rightward
10 or leftward direction vis-a-vis a display apparatus,
accurate and easy transfer of a screen image signal to
adisplayblockandlampunit,i.e.,lightemittingmodule,
is enabled. Furthermore, it is possible to solve the
problem caused by reversing input and output cables,
15 and the problem of installation space, which arise when
reversingthetransferdirecthmlofascreenimagesignal
of a conventional display apparatus.
As for the signal transfer means, having only the
function of transmitting a screen image signal reduces
20 a failure rate to an extremely low value, and suppresses
the area of a lamp unit failure to a minimum even when

there is a fault occurrence such as in a lamp unit or

a signal supply means in a transfer path.



a signal supply unit for obtaining video signal data
required for the own display block froma video signha
enabling the display screen to display a character or
i mge and from a video signal being serially
transferred, generating display ;data that is to be
di spl ayed on each of the light emtting nodule wth
di stributing the video signal data to each of the
light emtting nodule, and supplying the display data
to each of the |ight enittindgﬂ%ﬂﬁges; a distribution
order switching unit for switching the order of
di stributing the video signal data to each of the
l'ight emttingviadsldisplaRthpostHNad fbians§erdiwpltay screen
including a first signal transfer unit for
tbyaastendgimng at hruwa dieo, sf ghialp layabsdeks dd whirh anglurality
transfer direction to the signal supply unit for the
®fn ldobpl epibt bek mathleshwifbxd Riiwslafbodckight emitting
second signal transfer unit %ar_ transferrin

artd

the .,
AT ASRgRE SO AR ARG 857 RRERT aHOBGR HlPdns FERDY 15ing, for

direction.to .th e! pply unit for the own
(ﬁ%fb §§ Epgcelsg%%ytﬁgéﬁggt di splay unit, and a

transfer-direction a swwtching unit for swtching
between the first and second signal transfer units.

33 2. aThagviedesugpsplayi tamear abdaiacagr didep toigladi data
1, wherein said distribution order switching unit
ceqprirsdsfan thpt dwraldispéaydrldal fdemexviidgoviiariedr eppbling
not there is an obstacle close to the rear surface of
$died AP R EyS appar dt st SiHéePn CRREAGIFGET OTofMage and from

%! ‘g%{iég%tiig%%f lr)]eeir\{é %%?:‘i%ilqrgfaéra(tjr?st?ertroec??%gn%traﬁ:qgg display
data that is to be displayed on each of the light emitting
module with distributing the video signal data to each of the
light emitting module, and supplying the display data to each

of the light emitting modules;

a distribution order switching unit for switching the order of
distributingthevideo signal datatoeachof the light emittingmodule;
and

a signal transfer unit, including a first signal transfer unit
for transferring the video signal transferred from one transfer
direction to the signal supply unit for the own display block and
the next display block, a second signal transfer unit for
transferring the video signal transferred from another transfer
direction to the signal supply unit for the own display block
and the next display unit, and a transfer-direction a switching
unit for switching between the first and second signal transfer

units.



emtting nodule is switched based on a signal detected
by the optical sensor. 3. The video di splay apparatus
according to claim1, wherein said distribution order
switching unit conprises a pressure sensor for
detecting whether or not there is an obstacle on the
rear surface of said display appaBatus, wherein the
order of distributing the video signal data to each
of the light emitting nodule is switched based on a

signal detected by the pressure sensor.

2. The video display apparatus according to claim 1,
wherein said distribution order switching unit comprises an optical
sensor for detecting whether or not there is an obstacle close to
the rear surface of said display apparatus, wherein the order
of distributing the video signal data to each of the light
emitting module is switched based on a signal detected by the

optical sensor.

3. The video display apparatus according to claim 1,
wherein said distribution order switching unit comprises a pressure
sensor for detecting whether or not there is an obstacle on the
rear surface of said display apparatus, wherein the order of
distributing the video signal data to each of the light emitting
module is switched based on a signal detected by the pressure

sensor.




