1 DESCRI PTI ON Screen I mage Display Apparatus Techni ca
Field 5 The present invention relates to a screen

i mage
li ght

di spl ay apparatus conprising a plurality of
em tting nodul es. Background Art 10 A displ ay

apparatus and signal transm ssion nethod therefor
shown by Fig. 17 have conventionally been used for
conprising a | arge scal e display lapparatus which is
nmounted on the roof or outer wall of a building for
exanpl e. 15 As shown by Fig. 17, a large scale display
apparatus conprises one screen by arranging a
plurality of dot matrix units 40 having a certain
nunber of pixels (e.g., 16MRFCRIPIXHN s or 8 by

8pi xel s) | engthw se and breadthw se., Fig. 17 shows an
outline view of a 8r¥peRy1mBEsr RigR12Y PRPRRBTWSse of
arrangi ng four pixel assenbly units |engthw se for
simplicity. A screen imge signal sent via a screen

i mage s
unit 40

&%gg&égggbbe 4L is inputted to a dot matrix

f-T8h i nput signal -use connector 42.

The inputted §ﬁéeﬁfﬁgén£n§ﬂ§e§£98§|réﬁaﬁ@gemaié‘§akétn image

circuit (not shown

erein) 2 wwthin the dot matrix

unit anditbeayoudgndteehd remm@rising 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 shownbyFig. 17, alarge scaledisplayapparatus
comprises one screen by arranging a plurality of dot
matrix units 40 having a certain number of pixels (e.qg.,
16by16pixelsor8by8pixels)1engthwiseandbreadthwise.
Fig. 17 shows an outline view of a display apparatus
in the case of arranging four pixel assembly units
lengthwise for simplicity.

Ascreenimagesignalsentviaascreenimagesignal
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 exenplidies a data format

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 cabliiehaddthssdatdedtriA pikel anddiiees AEBHOARE Pirom an
Fig. 19 is described by a 15 hexadecimal with its

third dpgtputndigasilngsa FOWRRGRBEr 13WPYHPAYtHe dufftiver IC.

the second digit indicating a unit nu r dth

first difget SHeRTat iRgI& ordmn na%emﬁefjhiaﬁm? pEhe output
unit. A data_for each _address s at.a _f | .

A screefi 1ORAGE USgAANTES NS St i %5%5:1 ﬂ@ﬂx§¥?g§§§1 input

2Q. dat a respndi I.x@Ql,s 1 Qf c i habtPikhgnit. Th
it oot | SRETBE o AR od Tudard, Choaded by da g The

with the ddress <EEGnwhi ghiispbherdatacipedihe a transfer
pi xel | ocated at the bottomright corner of the F-th

nunber unidectilRe) 85 bgerejdmgan$tyaalamBopsranpon tetldescribed

a zeroth 25 nunber dot matrix unit 49 byway of an

i nput - us@osennector 3 50. The inputted screen image

stgnal 48 1s tFriagn.S{gre:E:gglplifies adata format for a screen image

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
withintheunit, the seconddigit indicatingaunit number
and the first digit indicating a column number within
theunit. AdataforeachaddressisRGBdata for example.

Ascreenimage 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 OxFFF 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 number 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 imge of a

television receiver or a VIR (vidleo tape recorder).

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

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

i mage  8Pspl Bye dpwartdags 8§ rpRNalmade ¢ 9rEs Y&t iaddiieierred
Japanese | ai_ d-open patent appl.icatjon ubl i cation,No.

2002- 31193 NfasCaR s ciBsRd 1R %%éﬁ%%@gon%n% |&§r}tward and
apparatgs which allocates a |large scale screen for

di spl ayPRY"&3&Ereen i mage and a | arge scal e screen-use

screen i mage hyan§$%§§égg apP%{gt#ﬁeﬂor_ﬁéﬁﬁﬁ%nttéﬂﬁlication

20 a signal for screen’| nmage ay whi'ch are

confi gurgd i-ematel wé r omeeadft dNehas Stdildc1anddiethe above
Japanesée | ai d-open patent application publication No.

2003- 163233 hasdisslesed craa di spdlayi@appararusn LED display

conprising a plurality of light 25 emtting nodul es,

and a siagpalr samd Siegriadvmviald agehdghr gnediisyi omigdt hottensity

theref ord.isplaywhich canbeused forascreenimageofatelevision
receiver or a VTR (video tape recorder).

10 Bnother Japanese laid-open patent applicaticn
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 and a 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 make a printed 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 |eft
side of the each dot matrix 40 ahd an out put - use
connector is on the right 10 side thereof, the data
will be transmtted fromthe connector on the |eft
side in series (i.e., ala chain), a once established
direction of data transfer (fromthe Ileft to right in
t hi s caseinemhaoiobemehtingedherefar .necessity ari ses,
such as an installation conditjon iS wher e ther

need to transhRENEHEORIERR ¥R £hEP Péﬁpp%ﬁ%ﬁ¥%§hﬁﬁﬁgyFig'
troll i nstalled th i ght. si th dat .
ﬁgtnr |r )(: ﬂjﬁ: ﬁo&%v%ﬁteogggﬁeﬁggéwgﬁ%éog‘h%?% Hglgr‘iln'?ee'd dot matrix
i it b . . ile. ifs
connect FBCT 807 of sede By THEinEe CRARe T R ant G - poard,

speci fi eatl QN AssSHOWML DY dFir@ci8ond SPNMPHEX signal is fixed

connecting configuration nust be devised such as
connectb@gmgnggtqgn i mage signal cable 41 which cones
fromthe right side with an input-use connector 44

| ocated on tHerliafdt=miacke péfeheingitto Bhge ldndif an input-use
connecting a signal 25 com ng out of an output-use

connect opnagctert He rlgined ofi ddeniliaf tapjdfppf the each dot

signal -use connector. 42 on the left . .
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 chainj},

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 sidewithan 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 by way of a driver IC and therefore,

if a problemoccurs at an IC withn any internmediary

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 eight

pi xel uaits xafsthiasndmmsii@ﬁa|l-@é@oﬁ@§nﬁﬁgpéa§¥r@m he left
difficult in terns 15 of production e gineerin . .
Accordiﬁgﬂ?}”%EE?@qx§*%ta%%Hﬁﬁﬁ'neFH5g B§m958'%hﬁ%r%?nlmage
cluster lLanp.to.array |lanp, units by the [ f

pi xel , Bﬁgggﬁiéln§rhofqﬁﬁa%n#%ﬁaﬁn%?e %eﬁgﬁhé%ﬁﬁﬁﬁgrto the
of cabl t.C r.a, t . alhso . r.equ.r er pr oof

box or @25“2 ga?oredbgyraofa&k:&;éi r@lﬁhgr%S%Z%eTE% rl\(la%t'erm of

tiae above desgrihedigeNventd gnidleiwd e@dkd negetdisnl ay by a
appar at uses have a dlfflculty of changi ng the once

est abl i shedudat @ithaRsteendineetbfBe amddtiveronpexidyred to

of an apparatus structure and transferring a screen

si gnal itheitexs satsgenphed yowa2® f erdr brgr dfangedttierefore,

data transfer direction. 6 The purpose of the present .

i nventi af ias protdeye@ccurs at an IC 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 1is 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 image display apparatus, in the one
conprising a 10 plurality of dis®lay 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 light emttin
nodul es with 3N&i GREPCLS @ He ﬂ?&e@%l?ﬁ@nfcil@ﬂtlg to solve

emtting npdul es to display, .a character, or i (e :

a si gnat%uFPaﬁTé? e%??hgﬁ?Xtt]f]a@é‘?EPPivﬁatf’Rgag? E‘dfll%nuq:atlon
suppl i ed_f.or _one displa I : [ 1
ant 1 ornene g it SRraYcBr Bt uide HiRslad e ALY capapie
di spl ay jyni LRihher8LIpaknseRp! ¥i20-#0bh of a screen
conprisgg,EggslgggﬁggglﬁﬁetdFspla? blocké, % firs?

siggnal  suRRlY sYRinaif.or supplying the light emtting

nodul e with the signal transferred fromone transfer
direction, a second signal supply unit for supplying

the light emtting nodule with the signal transferred

25 fr ombamatliveurer arfsflayweditrient i on, and a switching

unit 7 for swtching between the first and_ second
si gnal supp|yA@mqgﬁlngtoan1nventlonnoted1nclaun1,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 second &Bignal 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 claiml js
char act ozl thsh itk beteehi Hie dars tcompeeseng shonal supply
optical 15 sensor for detecting whether or not there
is an oBBt&Eke close to the rear surface of the

di spl , in either the fi |

onarsanpry Hipinverd Sl dafaa B i ol L g g ipnet it
i gnal . i i.cal . s

Chvenc 98 kBBEa PR EHeBY i B P iRl T Bhe, HHRE emitting

enabl i ng.a,det §eid O AR FOD$HaGIFe 1SHERe@6idn of the signal
buil ding wall behind the display apparatus, by using

t he opt bgalhe §RDSOR1HG 191t Chw Bt DDAl bealkegnbeiavensa signal
first signal supply unit for supplying the |ight _
em tti nguppdyl en it the r2Suphey shgridle 1iahtfaritdd foyoadule with
one transfer direction and 8 a second signal supply

unit forhsuppbyahgtraresfegred faan onsgtreaafervit s hion and

signal transferred from another . .

a second signal supply unit for supplying the light

10 emittingmodule with the signal transferred fromanother
transfer direction.

Bccording to an invention noted in claim 2, the
screen image display apparatus noted in claim 1 is
characterizedbytheswitchingunitcomprisinganoptical

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 theclaim?2 renders abenefit
of enabling a detectionof an cbstacle, suchas 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 the8 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
rendersaaS@gﬁéﬁlﬁ1QE§hﬁSQﬁﬁﬁﬂ|¢Eﬂ%.E%%e@FPEﬁYéFgaﬁhe light
obstacl e, such as a buil di

h
of “the améﬁltéyga{ﬁﬁdﬁaﬁﬁézéﬁl%%gna%a idennts SRl gnother
t t t t t
Sopply CRALSERE ShpRrbIRD IR Sheiiingr EhpBLongh fhe stonal
W th th%osfﬂgai iﬁ@% NN FnBQngn?nBEBQﬁB@ﬁtZQf a transfer

direction econd si'g suppl y unit for

suppl yi pg reth8 ohi gt 8@ Lhigaginodul e with the signal
transferred from another transfer direction thus

enabl i ng a suppkyrdahgt he shgmatetpithendightimnilaimgd, the
nmodul e i ndependent of the transfer direction of the

si gnal . s2Fedacordispd a0 sappanceits omabt@d in clkdiedy, 1 is
a screen 9 i mage di spl g apparatus, in the one

conpri sichg ractenizadhy e SHil&shayoniHdkeOBPF 45 dRJiBPEESSUTe

prescri bed .
sensor 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 $ensor.

The inventionnotedin theclaim3 renders abenefit

15 of enabling a detection of 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, a screen



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%or 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 traiméeeriHFpidie spgazptypanster fé@ f PBf FifgPrising a

transfer direction to 15 the signal ly unit f |

the di SPHAT2bE B¥KOHt SEFP e D YHe hetl HSpI By Bl BERScTiped
. Sl |t f it . f ;

Si gnal 21 ERCFaPPett 17 GAAhoinEPe X PARETSE st Bl procks

the s i the od bl ekt d {5

ana t hahexEaRay Ay Bk B0 B Bl R LR modutes:

far sw tohipgshet weenghhe sty and t seoortpplgnaly serially
transfer units. The invention in the claim4 renders a
benefittpt penabling afchagige @iitthengimgpallds ansfrera signal
direction by allowng the switching unit switch

bet weenfthe chiusdhg2%Isi gniaghtt remsf ernanipdpbes to display a
transferring the signal 10 transferred from one ,
transf echdirpegerow oltdge si ghadl 2@ SUsHI3l uhrengbert ait for

di splay block itself and the next . .
P ytransferring 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 acconpanyi ndG 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 froma |
nast er @é‘@ﬁlrs(ﬂertr@daféioﬁlppﬁ? tappafarudirerglon to the signal

illustrates _a scree an ed fr

a naste§u£ﬁﬂﬁ?&Piq: g?haﬁgpzﬁyeﬁgﬂﬁF ﬁ%ﬁ%#l%%? & next
boar d- B use an enbo nt acc i 0

presentq gﬁi g%OCkF %n 5ﬁ§x5ﬁ%%h§%aéxtkgﬁ5fer unit for

conpr | 3l of. 0GB ysed g%ﬁ%}é”@?%ﬁf@héﬁcoﬁbxﬂg another

to the present I nv Is a flow chart

ShPW NQ & ST Y iHe dbli i QGESH G fnd hesligarnd-h Usetbr the
in the present enbodinent; Fig. 8 shows nounting the

boar d- Bdanimd =&y dilspllay iapdad atnd whid mastts drspitay ach ing.
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-Aused in an

enbodi ment according to the present 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 .
enmbodi nenbcassdndiofgthe boplrd-Brisehi nitheapt ¢ dpnt ppgodiment;
14 exenplifies yet another case of connpectin 20 ,
between the bEaFds? ANAE BOUSedi% thR BRBBATRERito a display
according to _the present jnvention; Fig. 15 .
exenpl | FPBETSERFI “LirHic feab8 GPC RenFOEITRG Bad dgmpted in
the boards A_and B used in an enbodi nent according to

t he pre§8ﬁFrFﬁVention; 25 Fig. 16 exenplifies a

disspl ay appar §£§§ on iPeiLase d2aRb16haRELAYIARIon with the

installation position of the master «control; Fig. 17

shows apqexanpl foeRrPdicdlc af dcopveptdpialatus 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 accoxrding 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 Bused in an embodiment according
to the present invention;

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

25 Fig. l6 exemplifies adisplay 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 for a screen inage
signal fed into a display apparatus which uses sixteen
10 units of the dot matrix unitsighown 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 trafsferardiimectamni8stadietyong:pafitifen iothe master
light emtting elenent 11: screen image signal data
25 12: @Qﬂérpﬂansnission direction 13 13: V sync 14:

screen i nmage S|gnal data 15: cl E
Fig. 17 shows an example comprisal of conventional

large scale display apparatus;
5 Fig. 18 shows anexamplecomprisal of aconventional
large scale display apparatus in the case of reversing
a transmitting direction of screen image signal; and
Fig. l19exemplifiesadata 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 0
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 switch 10 22: selector 23: nmenory 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: wal 1327: 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 i mage signal output unit 14 34: for-next stage
di spl ay bl ocklseréenyimage 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 O-use memory
231: channel l-use memory
23F: channel F-use memory
15 24: board-Bmountedwith its 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 inmge

si gnal

I/Ounit B 38: for-board-B screen i nage signal

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 arfdd4enbodi nent of the

present

invention. A master control 1 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

si gnal

line 2 for transmtting a screen inage signa

so as to di spPdy dorcherictsdradsy Fhelpbay ThéogkgRgreen image
line 2 is connected to .a plurality of display blocks
3 via aSpgBRPd- RUAPWY &R130 is a signal transfer unit.

Each di spl ay g%ock 3.conmprises a board-A 4 which is a

si gnal

tr ansf

‘Uit t°} board-B 5 which is a signa

supply unit, 3pd 3 Lamm yglled ahGh 1/ duliohl

emtting nodu

a scre play signal for the

disspl ay bl ock 33 .t Qdie3pl aadeCharagher @ Jimge 25 is

sent from each channel of the master control 1 in 15

the data transBer fdrrFBekirdRrR7s¥raehhemaggnal ghaheo@tput unit
Fig. 2 shows the display block 3 used for the present

enbodi ment. TBE&:bbamddAAE connected to the signal line

2 only has the function of transferring a screen inmage

10

15

20

25

Best Mode for Carrying Out the Invention

The following description is of a preferred
embodiment of the present invention referring to the
accompanying drawings of Figs. 1 through 1l6.

Fig. 1 illustrates an embodiment of the present
invention. Amasterccntrollhasapluralityofchannels,
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
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 emitting module. And a screendisplay signal
for the display block 3 to display a character or image

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 nglbhe 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 ng tgﬁaﬁﬁéﬁstﬁapiéﬁé) dipeGhdtm’ THE Itglﬁp sdgngls 1ine 2.

3OS Sk 2 BBt SR senc
™ nUTbeL Bl ol AN 50 SOMNSELPY 20,L00EDE HOREE-B Gha) Line

Each I a b connecte oard conpri ses
plurali %yoﬂi L 9Dt @M ing 8l 8Fepkanst0r¢NBy Kidkbrden image
shows the case of n-nunber of light emtting

elsenent 8} qnalh@ehitgltcamthlel Ag sleameitins x1Q gonper itdee doard-B
conmbi nation of LED (light emtting diode), et cetera,

25 corr éspondhecghdoc Rigpedy hléx gr.eefihiamdh kg bhagtructure
in order 16 to display RGB data for exanple. Here, the
screen isimgdesignabstarminimhse efzbiufe oyrCuheenef tang hence
the right and fromthe top to the bottom Therefore,

a screehiighdge MeintgReres s®5%r 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 beard-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 a pluralityof light emitting elements

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

elements). The light emitting elements i0 comprise a

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

25 corresponding toR (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 splay position 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 "I" and that

of the lanp unit 6mis "nf'. The1genory 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 for tehdilspdpyuRiGB 6ktat foramreinple-the data
corresponding to the light emtting elenments O

through n wit He&er H&19 ampeBRRade e or e trpgsterred from
menory 8 is.canpris by .t ries,, so_that
recordiﬁ&eaﬁﬁ%g F@agﬁﬁg¥b?ﬁ%e@ggggroﬁot%?et%%r$?SHM%&?Dttom'
alternately. Wile_a reen, | d [ j -
recordeg%éﬁegﬁgeﬁeﬁo?ygegﬁ %.%%%gf ?E%SF & %%gg%ge% sedquence
i rpge i g belng fepds o, @h Lhe € her sABMArYyf®Ig. 2. 1In this
transferring the data to each lamp unit. Fig. 3

exenpl i fdes adabankterimly bekidiser e€na 2aomgdi spiays relative
signal sent froma nmaster control 1 to a display 17

appar at U tid goaddepenpkiddfasieal 4 oaistndf onif ddepdery position
i mge signal data when transferring a screen inage to i
the di spldye fpparatng demprisiing a diogpreanpke ebhedfampunit

256 (Horizontal) by 16 (Vertical) pixels, that is,
shows display position of the lamp unit 60 is “07%, that of

10 the lamp 61 is “1* and that of the lamp unit 6m 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 for @f¥anple and forns a
screen image 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 pixel ,
addr esseppapapiigel Bigr dsxempdiidaessa Aopbatificgre sFrgen 1tmage

light emtting element 10 within the displa apgaratu%
(i.e., &lgBailtdanaofhen i[gROSHATLING 2| enERED 16MaHEN tO the

Sur 1 a0e} - 530Y BPOBTARHRe CoRE BRREl SadurBacdl SGIEED OF 256

LI ough XECDp 950082102, Gp e etk e aked 40 snon

be disp pi xel uni t

zgyoth giFSgwaFlﬁaP ANkt don thes haRNe] g2 { 28410) )in order to

n

display blo rom the left of the display screen.

Li kewi sg; sbha i xeh 25 afshesses sk vt Appaght @k fmprising
are the data gésignated 18 to be displayed by the |anp

uni t 6 wnidre usiitt €ephpri@iE)y s{xteen light emittingtehenents
channel F) display block from the left of the display
screen. 1Theasdiephaynagecad acaupissiransirteer lamp units 6

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 fromthe display surface).
20 For example, the pixel addresses 0x000 through 0xFO0O
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 0xOFF 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 scredd i nage data 11

(i.e., screen image data with the pixel address 0x000

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

to be displayed by the light emtting elenents 10 in

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

transm todae Kisplavies PHideE %?mpﬁéll%ér@éﬁr%enﬁbét%%%h (0xF)
11 (plxel addresses Oxl OO,

OXLFF) tld- ﬁerdu §BPa§}’é‘atb§znt %el?ﬁﬂ?n%ff £} %bspg?%ri%ﬁ%k from

10 in th roow. Li GMASG the screen inmage data
of the Dol Saddrdeste CIRGIGY SRR 11 be 30

transm tt ed %ﬁu% s@rbLhUshs e tﬁa S6reen + ABGRi st @@aerially

transmtted by thée master c 1. Atransfer

pﬁpcessln!%déﬂdﬂﬁ%éﬂ¥8hl&fté”d#téﬁﬁﬂﬁﬂgﬂﬁgéiﬁn direction 12
signals, i.e., a Vsync 13 (a signal segmenting one

screen wWwiagethe. ®ixelmdiedy ax@pooktatlsetred.i nApet is, the
signal), a screen image 19 signal data 14 (a seria
si gnal afcr@<hi isagerddieoll igr ddutided atad arepeméathdoferially
R, Gand B) and a clock signal 15. As shown by Fig
4, the der déme israfienta T TNorleldned ridie r(Jfglzet ares:hethe top

SCreen |rm e) of a screen |pnage
% é bottom. 1In thegexample 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 image data 11 (pixel addresses 0x100, 0x101, 0x102
through 0x1FF) to be displayed by the light emitting
elements 10 inthe secondrow. Likewise, the screenimage
data of the pixel addresses through OxFFF will be

20 transmitted.

Fig. 4 illustrates a screen image signal
transmitted by the master control 1. A transfer process
is carried out by three categories of signals, i.e.,
aV sync 13 (a signal segmenting cne 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 (gred8) and B (blue),
being 8-bit data. That is, a data representing the RGB
of pixel address Ox000 is transmtted in sequence of
signal s R7, R6 throughRO for expressingR (red) ,

foll owed 15 by in sequence of signals G7, G6 throug

GO for expradsidaga G‘{gﬁ@eﬁ?rlélll Wﬁ@%d}%u%ﬂ?lwitworth of
R L
o0 b ket ooyt e day oy, Pl S iEematR g B 11 o
boar d- E%Sdﬁgh@ fRspray B ek 5 ngé%%%?o%%en tnage

(i5 e. B@B):rbﬁsfr@%%ﬁegyﬁbﬁhklﬂﬁoﬁ%ﬁw WitB whihvagyScbiz. and
bus mndth 25 Fig. 5 shows an exanpl e conprisal of

boar d- Behcusegh 29 bar sdreshodimemd daster dilngiso thrfsmitted
present invention. The board-B 5 is connected to the

si gnal bkiyneh2obpusdy woftht Héebadrod-kA s4.grifle si gna

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

count unit 16Ther sesertt i Agage signal data 14 is transferred

serially as shown by Fig. 3. The data for each pixel
10 addressof thescreenimagedatall isRGBdata forexample,
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 throughRO 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 B0. 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 memcry
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, respectZlvely, 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

by using a dip switch, et cetera, in advance. . ,
Ther ef o?f@,r eheenbAOiBENGf 2ERETEdRPaFat BRe iIRF IR dtgtion.
acquire only an input. signal necessary for di ayin

in the §P§p¥89rﬁrgcﬁ 1§ SEReRE lﬁ%ﬂﬁﬁ%;?dﬁgﬁ phéﬁ?t%éby way
data cou nit 16 i 20 en_out put t

the sixPéefr AN O@FPE%i#S Zggeb§l%%§yoifa?n%n§$§£ fle voara-a
sel ect ory é@ éb % ot 83165 51 208 Jecoder unfi@r 18€k6F1EMnting an
nmenory). Eac %‘% crrcurt 20 produces a | ogi cal

prpduct j9fut £5pest | V€ oSi, gaksebhoMddies cenpar atref td & memory
and nenory 25 selector 18 to output to each sel ector

22. Eaclrzseleet omedo 22 2nefet washscgaahsl f manmdhe sAMhnected

circuit 20 (i.e., enable signal) and reversing switch

21, i.ewitdwetchilrgnmeans, 6 (F6goub pltoves anisxangort pélsixteen

signal to the nmenory 23. The nenory 23 for each

channel legrepdssaceppaehed) that is connected to the board-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 cutputted 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 preduct of

respective signals from the comparator 17 and memory

25 selector 18 to output to each selector 22. Eachselector



5 image signal fromthe board-A 4 and a nenory-wite
control signal fromthe selector 22 to record the

screen inmage signal in conpliance with the

menory-write control signal. The screen inage signa
recorded by the nenory 23 will be sent out to the

lanmp unit 6 to becone a screen display. 10 Here, the
reversing switch 21 is disposed £dr swi tching between
normal and reverse nodes. Wien the reversing switch

21 is in the normal node, a screen inage signal data

is recorded in ascendi ng sequence, beginning wth

t hemenor y230f ort he channel O(zero) . Forexanpl e %5 when

reci evi aé el wES pi BR A ddaEs5Re 2AN0OOT R bikh (T ckooenable
of the sc¢reen . imge signal data 1 hown by Fi 3

Che. mandignash TY TS TOHAMAT BT eBor Y PEC ARG Teans,
with the pixel address,x ihkewi se, e R,
through%EBﬁuggp%tﬁewgﬁgﬁngggtfhgh%gbéﬁlF%% Shotif 23.

respectively, ' r CEREAnLTBYECSL 088!
data 11 with Fﬁg M%%%fggéggﬂ%;%%f%t%rough de%F, 2 scresh

rgspect i yghk.s \MeN hemravessd -5 Waneha Adnbs y-Artihe control
reverse node, a screen imge signal data is recorded

in descenghag rsefueneeselbagiomi2iytei rhcbhd Neavsyr &@8F image
for the channel 25 F. For exanple, when recieving data

of pi xebigddldssesnRRi 00 1ithriidwghedxOrFvpitegentrol signal.
screen imge signal data 11 shown by Fig. 3, the ,
menory 2ZBE foreehelBagnnel I Winqco PY the mergry 23 will

th (b pixel SO caso00, Lkewsec Lg TEIBL, Aoy

10 Here, the reversing switch 21 1is 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 recerd the screen image signal data 11 with the
addresses 0x001 through Ox00F, respectively.

When the reversing switch 21l is in the reversemode,

a screen image signal data is recorded in descending

sequence, beginning with the memcry 23F for the channel

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



5 0 (zero), respectively, wll record the screen inmage
signal data 11 with the addresses OxOd through OxQOOF,
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 are possible as |ong as
they have a mnechani smfor changi22g 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
Fig. 6, the board-B5 is connected to the signal |ine
2 by wapx600t Rerpeahdde0aF ofhdhsy geaeen ipagl fignal data 11
connected to a data count unit 16 far

i nput sPHRAP, BY. 819+ & sciseMeTitEge 2 F@%gg?kg%gc?%g%ﬁﬂzf will
23 (i.e. . 23 h I ich . .
enory c%:lgdgglz%%goﬁ&yh% tB%r}zJ%?%_ aC dqi‘ré%% éxwé panlb'kzew:Lse,

connect && t SHOWs™ an” ex

of SiXt%ggBhgﬁBﬁgnb%i EHPBS&§39§OtPSE t8econngsd 84 # Gt hrough

t he boar conparator 17 recerves I nputs from

the dat@ qownh) 25 didcti®eand avinosidd @y el snidah image
19, respectively, 23 and accordingly outputs a

conpar i saRmzasdktat 01 edicth afhe abixiresscANDxODI Ctiitcug@d.0x00F,
An out put signal fromthe data count unit 16 is then

out put t egstr@cgdotelof. the sixteen AND circuits 20 by

way of a nmenory sel ector 18.

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.

Acomparator 17 receives inputs from the data count

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



5 The nmenory 23 receives a signal (i.e., enable
signal) fromeach AND circuit 20 and a screen inmage
signal fromthe board-A 4 to record the screen inage
signal therein, in conpliance with the enable signal.
The screen image signal recorded by the nenory 23 10
is sent out to a lanp unit 6 selected by the reversing
switch 21. When the reversing swegch 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 |anp unit 60.
For exanple, 15 the screen inage signal data 11

r ecor dedntiyad herdriemply o301t s sogopRerédonorehelt app each of

nit 60, and the one r ded by th ] 31 i
Ut putt BiREOCTHI ARECUSEE S1: G PHEPBEHRISHANA fhe data
th [ W tch 21 is in.th d t.h
e er e B st o o 0 e b HRIE By e S sycceen
230 thr h 23F are tputted i ' ,
begi nni RUPWFERCERES] Al ey bF SERERBEY L IRpIcAs.
S@reen 1 mage ?iég”ﬁ'em%%é/alzlal r&ecorfed 5 byiEReI MAREY,, enable

230 i s out put tot anp unit 6F, and™ the one

recor ded i B¥at Rer MRE YL 23D £8royl pultt &6 k& difen 2hage signal
lanmp unit "60. 24 Fig. 7 is a flow chart showing a

summary febm phecesairdgratd the deeand: Bhehewrdsn EiggeS.signal
As the board-B 5 receives a screen inmage signal sent

f rom t heheaaid, Aind cospdpsTlE) Widimplhg enable signal.
"S701"herei nafter unl ess otherw se

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 exanple,
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.



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 value of the position
setup switch 19 which has been set by a dip switch

for exanple (S703) . The conmparator 17 becones active

onl ywhen the count 10 value identifies with that of

the position setup switch 19. Mdnwhile, the nenory

sel ector 18, i.e., a sixteen-stage decoder for

sel ecting nenory, decodes the screen inmmge signa

i nputted by way of the data count wunit 16 (S704) to

output to each AND circuit 20 which 15 then produces a

| ogi cal produtigef 7i nigut asifdesl <CH3B ShRY1BEnpar appary of
17 and nenory selector 18 (5705). The result of_ t 3
| ogi cal PEPEREE I BH aﬁyt@%QOé;'@ﬁB Rbydid- 0 12 Eﬁ%&”ard B

as an epable signal for contraollin _
Pput t o R TET Bt i CaCe b Os,  LErat, ok £y the board-a
sel ect oy, Wi L. ¢ WS\ frr MNEELE I i
and reéé%égkggggé éé?ﬂﬁ?gsﬁﬁﬁlogﬁﬁécelVi%%?gﬁ@?ﬁ%gfherw =€
frsom theceayershou s tdhrdl uhB 01k, sPHEEBOcd it ing data at
nornal node, fhe selectors 220 through 22F out put

enabl e singRghs #0s1hg SJREPESTOYE. clEebmpeeat2d 17 compares
menory 23 in ascendi ng sequence (i.e., output enable _

25 si gnahse dauntheaterorit230ve hnewght 28Pdsi tdeseadtng switch
sequence; S708) . Accordingly, the screen inmage signa

i nput t ed Stwhi¢ie hssabeeB S BYraddpdudl By tee feappye (S703) .

230 through %EF e n%bgggyngrs]%ect(i%%oc?glygﬂgn the count

screen ecomparatorl
10 value identifies with that of the position setup switch
19. Meanwhile, the memory selector 18, 1l.e., a

sixteen-stage decoder for selecting memory, decodes the
screen image signal inputted by way of the data count
unit 16 (8704) 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 (S707}).
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



5 image signal data recorded by the nenory 23 is
transmtted to the lanp units 60 through 6F as screen

i mge signals to becone a screen inage display

(5710). Conversely in the reverse node, the selectors

22F through 220 output enable signals to the

respective 10 channel -use nenory 23 in descendi ng

sequence (i.e., output enable sighals to the nenories

23F through 230; 5711). Accordingly, the screen inmage
signal inputted to the board-B 5 is recorded by the

menory 23F through 230 in descending sequence (5712).

The screen inage 15 signal data recorded_ by the,nennrg .
23 is tshomalst & Hhe (MRIQEAPZERI £ETERIhrotlghtBoagsending
screen image signals  to_becone a scg%ég i mage di%ﬁ&?&ignal

(5713) . SRBUERSET | D Jabo Pt CONE Wdar d L BE5° T 5 TR paAb

f i tchi h s, th fohb it chi h

?evef\g: hﬁp{lggeévﬁ?gﬁl%}f?agﬁ% e15’orse,sf:\g|cfO %{Hﬁgig Bga?%? BBty 230
DA - nerel . . _
o LSS LIS M it IR Pl 0 gpt 208 scros

the revepsge sm?#ﬁtli Ao 5 hewB rB¥dfd Weh8hebypryvit 3 £hitt@nsmitted
channel s throug the reversing switch 21, thereby

maki ng kb P0OsSidMe uhe £2560i st @ygla 6 neescieageifage signals
ascendi ng sequence) fromthe lanp 26 unit 6 on the

| eft side becemg bhecteep amegetdispdest €d 71 -t he

channel 0) in the sane way as if the board-B 5 were
instal | ed facFagveosRabdiviteear VSrsREUSptly selectors 22F
surface (refer to the board-B 24 in. the foEga

nnuntin@ rough 220 output enable signals %%e respective
10 channel-use memory 23 in descending sequence (i.e.,
output enable signals to the memories 2Z3F through 230;
S711). Accordingly, the screen image signal inputted
to the board-B 5 is recorded by the memory 23F through
230 in descending seqguence (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 becard-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



5 al so 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 required

when nounting the board-B 5 either facing forward or
backward vis-a-vis the display 10 apparatus. Fig. 9

shows an exanple installation with the board-B 24

bei ng mounted with the front faci3gy forward onto a

di spl ay apparatus. When nounting a display apparatus

on a wall 26, the maintenance of board-A 4 15 and

board-B 5 will be perforned fromthe display surface

27. Therefore, the board-B 5 is to be nmounted as the

boar d- B4 théi ¢ig thesdafLeride til -tthe fhentammcimg 6 connected
forward _ vis-a-vis the display apparatus. In this case

the revd &hig DAPRET 21 of Che BBRPG¥BY5Peibetht dosrd-B S

t he nor mal

ot all M TP TR BAGtRT BiRNae g HoditAd it display
the T onk, a6 g 0ackvel d5e pYER 405 3L 10 BatloShl @unt ing

appar at us on t roo or exa

meg nt engNce, ofhdhe tgpa!flcb_A @5 4 and board-B 5 wll be
performed fromthe rear surface 27 29 of the display

appar atus. Thameir®rd,he Boaige BHtheSttfcbeonMtBd master
as the board-B 25 being installed with the front
faci ng laokwarldd (ii.e.3- zichanige df spitayfoappafatrtusrahsnferring
this case the reversing switch 21 of the
data) is not required when mounting the board-B 5 either
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-2 4

15 and board-B 5 will be performed from the display surface
27. Therefore, the board-B 5 is toc 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 bocard-B 5 is set for the normal

20 mode.

Fig. 10 shows an example installation with the
board-B 25beingmountedwith the front facing backwards.
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



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
switching the reversing swtch 21 of the board-B. That
10 is, if the board-B 5 is installed wwth the front
facing backwards 29 vis-a-vis thag 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 lanp unit being 15 reversed. Therefore, if it is
attenpt @8 v6 thsplimpley soreertiumge Tharefipsest bhe board-B 5
t he displa%pmﬁll be perfornmed in ascendj ng seguenc

begi nni RG WP e FREtEShAENTEe KA & PBLPAC BRARRLEC With
O (zero) , resulting in displaying the inpage fromthe

i ght . wHIR nEERBECUPKETRY 26 IR bl ogka Phan, Che ' Hispiay
switching the.reversjing swtc ' the

channel §%81artaﬁélsboa?a-%ls% 9atsgbé(%lgnééwléfgﬁg%r%%zl of the
moyint ed i FRENSE,s RenceJRkINg ddvdoasidg . to

di splay the screen image signal fromthe right to

left in the digRlkav1sepe8Rd-BD Skl £hiing thhe gEVEERithg front
swtch 21 can be carried 28 out by not only a dip

SW t ch, felcieef efcwamhuadn Yhe buhangkdotautomataircad Y25 being
For exanple, a detection of obstacles such as a wal
behi nd tilestaild@dayw appartateusf rogt udiasg nan pekeards just by
Sensor. sr‘),urietscshlirneg il'elgsroé\’rere;irggtsewriat’ch 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, the display will be performed
in ascending sequence, beginning with the lamp unit
connected to the channel O {zerc), 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 beccnmes 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



5to switch the reversing switch 21 is possible. Fig.
11 shows an exanpl e conprisal of the board-A 4 used
for an enbodi nent according to the present invention.
A screen inmage signal froma master control 1 or the
previ ous stage display block is inputted to 10 a
screen image signal input unit 32 by way of the signa
line 2. The inputted screen inmag&8signal is outputted
froma for-board-B screen i mage signal output unit 33
and transferred to the board-B. At the sane tine, the
i nputted screen image signal is also outputted froma
15 for-next stage display block screen image signa
out put Cu by3aoarenty shskier sed teh acli eprayablbkuidhly, but
the next . stage, The board-A 4_used for the present _.
enbodin@ﬁ?oisguE?ﬁﬁFFFﬁzéyas dE%EriQﬁﬁ¥WEHBVeaso§%Ee?Blon' of
suppress. faul 20 _occurrence d reduce nmaint nc
wor k. - FRBStEs leonk i Baes B CORTREIT ng DOt ey fpparatus
boar ds : - ' %9%%§91 t
@lyzﬁglﬁg Jb%gk%qgaqbé‘eﬁg{ags. = %,S%?]ﬁ%%’ Qtt@etera,

rever si Vi s-a-vi t he boar

bagar d- Ard $Wi@Ver 8¢ IMb-AGCORHANGE tMH 21t hes ddssible.
transm ssion 25 direction 12 of a screen inmage signa
fromthe signalig291lidienws atnhexehylenalpnigsd he fdaha board-A

transfer direction of the board-A to be changed.
Here, itd issewt fpequr edmbodiment tlhedroamngr Atd the present
reverse. That is, the data transfer direction may
invention. A screen image signal 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-2A 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 & 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



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.,

swi tching neans. Specifically, when turning on the
swtch 35, a screen 10 imge signhal inputted froma
screen inmage signal 1/O unit A 36 is outputted
therefromto a screen image signal 1/Ounit B 37, and
fromthe screen image signal 1/Ounit A 36 to a
for-board-B screen image signal output unit 38. \Wen
turning off the switch 35, a screen inmge signal 15
|nputtedlheoﬁmthbesebeeanﬁbég@gst@mwdﬂuajﬁﬁﬂﬁsﬂsﬁ}ﬁhﬁﬁctlon
outputted therefromto the screen image signal 1/0
unit  Ac36thanoprem?t ke ber 68aTd®gye signal 1/ 0 unit

B 37 t for-b d-B I t

42, 1 ni dent Q%se;%aéésraéCr%%f”s%a%‘?ﬁaﬁédé’&arasauﬁ#%pé}ed”@ard A 4
20 are not necessar 0. be d it

exanmpl e "at6ESF4TA Lt¥?£a%% Sgg 39 §§§Qg§ﬂ¥%% %gon may
Ofy one B%aéga§$e§%3 %wﬁ OW3 ny ycfi@ulﬁéingckgkﬁa%%%ew1th.the

changi ng dat a ran I'rection can be carried out

nerely @)ét%eyﬁéﬁsﬂgsgbsn bpardk-AB 1 N2asE QHdaRCEy Witdl @3 which
25 data transm ssion direction 12. 30 Since the

boar d- Ac4cand ilFaasd =B onaird sandependentcasyf dheHanping data
unit 6, housing only the board-A, board-B and power
suppl y tmiansife radivaeet proobycasel wehi3easi ¢y, sgétahdéngmeans.
wat er resistance.
Specifically, when turning on the switch 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
1/0 unit B 37, and from the screen image signal I/0 unit
A 36 to a for-board-B screen image sighal output unit
38. When turningoff theswitch 35, ascreenimage signal
15 inputted from the screen image signal I/0 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 4Z.
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 cone 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 acccordance with a

25 data transmission direction 12.



5 And, since the board-A 4 allows 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 from

the limtation of installation position. 10 Fig. 16
exenplifies a display apparatus in the case of

changi ng an installation positiogpof 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 inmage

signal traveling 15 fromthe right to left via the

signal |ine 2siAnd,tie poartcX( B)ashbesndt® baswee gihdependent
installing the master control 1 to the left of the

di spl ayodpphealamp whht §s hepelng el vithehdassdsdy Poard-B
i mge signal traveling fromthe left to right via the .

si gnal P AAOPOWETHRURTSY T i1on 2002 EBRPF GRf at BRI 11 easily

bet ween Fiﬁ' 16 ga% and.%g) can easily be altered by

changi ng=Fié 2pd&i-Firo SS&CHpSWi't ch 217 conpri sed by

t board-B. FEi g. ' f necty

Sitonal - 11 ne 28t FEPRS IS harhar & of [Fhe mmerapotor data

control +1,,2%.3nd 4iiRlAlilbing ithe Jmhefare@t ralthl She data
as to divide one 31 channel thereof shown by Fig. 16

(a) or Ghhp=stigstiwe. ApRidtcahi 11ty tkel ndestrycontrol 1 for

According to the present invention, signal supply 5

neans andasisgralt itaasf@reeredmageqaippedl is redefased from the

dlsplaylimitation of installation position.

10 Fig. l6exemplifies adisplayapparatus inthe case
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 wvia 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 (¢) 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



bl ock provide a flexibility of transfer direction of

a screen inmage signal for displaying a character or

screen image. If a screen imge signal transferred
fromthe 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

i mge signal to a display blocksggnd lanp unit, i.e.,

light emitting nodule, is enabled. Furthernore, it is

possi ble to solve the problem caused by reversing

i nput and out put cables, 15 and the probl em of

install ati on space, which arise when reversing the

t ransf echdhhedt tharebrfashoweenyi fage s6gf@l onf(la into two.
conventional display apparatus. As for the signa

transfer neans, having only the function of

transmtting a screen inmage signal reduces 20 a

fai | ur eAppild cebida taxthoe FIRSEW val ue, and suppresses

the area of a_lanp ynit failure to a.m ni num_even when
there is a faﬁFFOSQ&EﬁfQﬁ2%”%EE%S%Q€FNW§4E%ﬁ?%1% n%?SUPply
a signal_ _supply.neaps i I : QLAL ;
A%cr eeﬁ‘eiarl?ﬁgaeg%iséﬁnaayl gﬁ%&% g? ggee%nnéog hglgééd #En'display
conpri sing & plhurAldd Y G i spl g plPcks g Aediire@ion of
5 prescribed direction wmth each of the plurality of

di spl ay bl ocks, Engbddiingha pbruakibiuyohgld ghtreatetiorgscreen
nodul es, conprising, for each of the display blocks: a

si gnal suppie). unift af sereuppliybog segnal | yraheferred from the

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
adisplayblockand lampunit, i.e., light emittingmodule,
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
reversing the transfer directionof a screen image signal

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 cccurrence such as in a lamp unit or

a signal supply means in a transfer path.



plurality of light emtting nodules wth a signal so
10 as to let the light emtting nodul es display a
character or image; and a signal transfer unit for
transferring the signal supplied for one display

bl ock to the signal supply unit for the one display
bl ock and another of the display 15 units, wherein
the signal supply unit conprises ® first signal supply
unit for supplying the light emtting nodule with the
signal transferred fromone transfer direction, 20 a
second signal supply unit for supplying the |ight

emtting nodule with the signal_tr ferred from
another transfer direction, aﬁajgﬁgaﬁtching unit for

swi tching between the first and second signal supply
units. 25 33 2. The screen inmage di splay apparatus

accordi Rg to_mﬂé%f%gn gL el RSt SWMALHH LN b the one

conprises an optic sensor for detecting whet her or

not thererpyidn nepst athiealchgseft aikpearenlosusfaceagéd in a
sai d di splay apparatus, 5 wherein either said first or

seétond sirgralritsdppdiyremiioni ishi teclteéd @h the plurallty of
automatically based on a signal detected by t
optucalds@mé@W'b3ockhelscleémngma@éufa%gﬁayO£pbaﬁbtu@mlttlng

according to o .
modules, comprising, for each of the display blocks:

a signal supply unit for supplying serially the
plurality of light emitting modules with a signal so

10 as to let the light emitting mecdules display a character
or imadge; anhd

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

15 units, wherein

the signal supply unit comprises

a first signal supply unit for supplying the light
emitting module with the signal transferred from one
transfer direction,

20 a second signal supplyunit for supplying the light
emittingmodule with the signal transferred from another
transfer direction, and

a switching unit for switching between the first
and second signal supply units.

25



10 claim 1, wherein said switching unit conprises a
pressure sensor for detecting whether or not there is

an obstacle on the rear surface of said display

apparatus, wherein either said first or second signa
supply unit is swtched on automatically based on a

signal detected by the 15 pressure sensor. 4. A

screen i mage display apparatus, §pn the one conprising

a plurality of display blocks arrayed in a prescribed
direction with each of the plurality of 20 display

bl ocks including a plurality of light emtting

nodul es, conprising, for each of the display bl ocks:

a signad. supplhe wainedroimegpplyispd ayerprbkpttifeaccording to
plurality of light emtting nodules with a signal so ,

as to 3%1tH%QQ%ﬁﬂs%hﬁﬁWPﬁgﬂ%&%HQﬁﬁ6039§ﬁ58§%$0pt1081

25 character qr inmmge;. and 34 a signal transfer unjt
for Ctr st thy thess DG Hedhs Pe G or MeRe bf Agbttacle
di spl ay_bl ocks to the sjgnal u ni,t ,for-the_one
G on] TR (hd N6 2L AR ca SRR Vot ol Sy 4D BB ratus,

wher ei Nitdies Si gnaln it @B%ElefiPgif:tof:%cjlﬁf%'i_g%afli Eebply unit

signal transfer unit for transferring the signal

transf ef ¢ ediftcoRcons duanederc4ireesen b8 4 Regaiadnabtected
supply unit for the own display block and the next

di spl aypy btteekgptical sensor.

3. The screen image display apparatus according to
10 claiml, whereinsaid switchingunit comprises apressure
sensor for detecting whether or not there is an cbhstacle
on the rear surface of saild display apparatus, wherein
either saidfirst or second signal supplyunit is switched
on automatically based on a signal detected by the

15 pressure sensor.

4, A screen image display apparatus, in the one
comprising a plurality of display blocks arrayed in a
prescribed direction with each of the plurality of

20 display blocks including a plurality of light emitting
modules, comprising, for each of the display blocks:

a signal supply unit for supplying serially the

plurality of light emitting modules with a signal so

as to enable the light emitting mcdule to display a

25 character or image; and



10 a second signal transfer unit for transferring the
signal transferred from another transfer direction to
the signal supply unit for the own display block and
the next display unit, and a switching unit for
swi tching between the first 15 and second signa
transfer units.

34

a signal transfer unit for transferring the signal

supplied for one of the display blocks to the signal

suppbly unit for the one display unit and another of the

display blocks, wherein

5 the signal transfer unit comprises,

a first signal transfer unit for transferring the signal

transferred from one transfer direction to the signal

supply unit for the own display block and the next display

block,

10 a second signal transfer unit for transferring the

signal transferred from another transfer direction to

the signal supply unit for the own display block and

the next display unit, and

a switching unit for switching between the first

15 and second signal transfer units.



