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-characterl tics

DESCRI PTI ON CURRENT QUTPUT TYPE DRI VE Cl RCU T AND

DI SPLAY DEVI CE 5 TECHNI CAL FI ELD The present i nvention
relates to a current, output type drive circuit
enploying a tine division distribution systemof a
reference current suita xanpl e an 10
organi c EL (electrolun1ﬁg§%é§E%fﬂa§splay device and to
a display device provided with the sane. BACKGROUND

ART In recent years, organic EL display panels, which
of fer sharp contrasts and w de angl es of vision and

emt 15 light on their own, so do not need backlights

and are therefore suitable for reduction of thickness,
ar e CURRENIC DUTRUSt T¥PEI ORIVEr ARCYIEL ANDS PISPLANNBEYICE
are now entering the commercial stage in inch sizes.
Advances in materials, 20 production technol ogy, and
drive circuit have led to a succession of releases of

pr ot ot e~ mpanels wiedhe 13 to 17 inch sizes in recent
years. Organic EL el enents have curved current-vol tage

char actfd §hidsedd Kofliades, Jémé{gn QENE B AN ofut

near pr opor I onal

RS 1A el s e g A B el e _v%ﬁ?gﬂ‘é%utm

and have | arge _variations. For thls reason

ofYaHEE &t %,g%f%ge@gﬁépgrrent suitable to for example an

organic EL (electroluminescence) display device and to a
display device provided with the same.

BACKGOUND ART

In recent years, organic EL display panels, which
offer sharp contrasts and wide angles of vision and emit
light on their own, so do not need backlights and are
therefore suitable for reduction of thickness, are
attracting attention.

Organic EL display panels are now entering the
commercial stage in inch sizes. Advances in materials,
production technology, and drive circuit have led to a
succession of releases of prototype panels of the 13 to
17 inch sizes in recent years.

Organic EL elements have curved current-voltage
characteristics like dicdes. The luminance-current
characteristics have linear proportional relationships.

In this way; organi¢ EL elements and thin film
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“just low tenperature polysilicon TFT cjrcuit;_

't is proposed to use current controlled drive
circuits having proportional relationships with the
| um nance to 5 reduce uneven |unm nance of the display
panels. In liquid crystal panels for persona

c ut er t j sions,,..and other licatio
"EFRRS £ fore oFEFL) ShArS RER RS vEPPdER 48 Says, Laroe
10
fPRREAL AT heF%’énE’P%sf%%??%%t-i’o% FIFR ¢ Ly display panels,
di gi tal /anal og converters (DAC) and ot her conpl ex .
cieEcuptBrogogedfteurse cerraptprertfebledsdpiesy ghbreulits
bond voltage output type driver I1C's for driving
veatigal prdpoetiomnl de¢batioeships thietlpethohbyminance to
portions of the 15 panel to forma nodule. In the

drédecei as&rén of udi hahge Sfzehdi dpspyapapehelst he
practice has been to use a plurality of drivers to

drive the Stgeed Eiyieed pdMeBsChoR g@sfondl ddibuters,

characteristics vary anong drivers, there is the

hat . st f L] .
DEEPRETE 0N, “ind GBRSE ! pLBELLURI BROD AL £y BT RIS

In 1 f liquid | display, the d
| PredRrOR P loy Y e ThERd: (ype. For tnis reason

it is possible to make the | unm nance step very snall |
by the B5ER| FF G TR HERTRATR ERFDIPGLCBIIARR i Bt Touits
interconnect line of the reference_voltage between
dépyeed aneghat pangl, cfrbuiestiani oErmpktyybit
digital/analog converters (DAC) and other complex
‘circuits is difficult, so the practice has beenrto bond
voltage output type driver IC's for driving verticzl
direction data lines to the peripheral portions of the
panel to form a module.

In the drive circuit of a large size display panel,
the practice has been to use a plurality of drivers to
drive the screen divided. In such a case, if the
characteristics vary among drivers, there is the problem
that steps of the luminance are generated at the border
lines of the screen driven by division.

In the case of a liquid crystal display, the data
line driver is a voltage output type. For tnis reason, it
is possible to make the luminance step very small by the
simple method of commonly connecting an interconnect line

of the reference voltage between driver integrated
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FIG 1 is a circuit diagramof a reference voltage
generation circuit used in a data line driver etc. of

a liquid crystal display. This reference voltage
generation circuit generates nine reference voltages

of. VQ,VB,. ... and . V64 by the resistance division of
resf %%Fse %ﬁ%% 5 i&)gib R7 connected in series
between_a_supply line of a power supply voltage V,,

and & grimd [ 1e GG S ih 1 3gRPm O i (HRFerTRe Voltage
I nterpol ati on anong these reference voltages by DAC
egenerapionxahprel thyseduin |13 dBia diFe idrey ete. of a
vol tage out puts of 64 scal es can be obtai ned. Wen
ptogudd ngrystzl réispbage vol tage generation circuit

in the driver I1C, even if the absolute value of 15

t he resTisifaAncefammen@s ol teyergertirateirod Gitdeit generates

reference voltage output is determ ned by the

I RBhSt BEEEr&RbL OvoBagbliese V6, AFEPSL. NoaNAIVEd I the
among driver ICs. FIG 2 is a view for explaining an

i/%{;@i éééﬁ:c‘.‘&%i%%\ﬁ/# ogpectl 00 Sy st eamad & "o ref egpnce

tage 1n a ol tage output type data |i1ne driver.

In this, case, a_ displ anel . PNL_is. dyjiven by
SatOrares Fo SfhERLARRRERR sl L€ R nover
n. en if there is variation. in the_reference

VSHPELE 60t pR9S Smorgar gEPore: SinacoNRovAiRR: P 2,
when the 25 termnals of the reference voltages of
afrrhreyefine intgreotakhent ¥aorgr thasy peference voltages

reference voltages VO, 3
by DAC etec., for example, by equally dividing it by 8,

voltage outputs of 64 scales can be obtained.

When providing this reference voltage generation
circuit in the driver IC, even if the absolute value of
the resistance varies for every driver IC, the reference
voltage output is determined by the resistance ratio, so
there is almost no variation among driver IC's.

FIG. 2 is a view for explaining an inter-driver
IC's connection system of the reference voltage in a
voltage output type data line driver.

In this case, a display panel PNL is driven by
dividing it by'n number of anode drivers IC's 1 to n.

Even if there is wvariation in the reference voltage
outputs among driver IC's, as shown in FIG. 2, when the
terminals of the reference voltages of all driver IC's

are connected for each of the reference voltages VO,




'V8,..., and V64, the voltage averaged for each

reference voltage will be supplied to all driver IC s
1ton For this reason, a |lum nance step of a |evel
causing a problemw | not be generated at border

T i A E R

‘'suitable as_a data line driver._In a current output

t\ﬁb]et%l?‘?vﬁi*l'} e usiepl ed ofo Al L ARkeE B fikpray- if
supplying a conmon reference 10 voltage to the driver

| C s anftPX higdhi haxtagpreach dmidvengeC stmp foff @ level

vol tage-current conversion to generate the reference
cocauginhgas pesbléebedibbovet bdegemémmenteat dusrdeat lines
will vary anmong the driver 1C s due to the variation

- obfthesetésrt dvdbérgey odivheioperational 15 anplifiers

and resistor elenents configuring the voltage- current

‘conver sioneich rEild Sor R td&fan &Y &it, 'cilffiglréf T WA

vol't age-current conversion before the final output,

| EeRatr Crberth, B8t eible A0 STEIMOR LG T o0

vari ati

| , ic EL full . drj
G5t om BB BTG 1O P GHISET ol Syt i, o an
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current output type anode driver |C has been_proposed
(PEFRPLE 0B L1 Ot SRX&I £F NOFPREY R DoReMfReR geference
"Devel opnent of Organic EL Full Color Mdule Drive
Syaterge Ppohkerdreyer 25C 18| and| thep havipgrady-geiver IC
2001, Cchi, Sakanoto, |Ishizuka, Tsuchida). 4

perform voltage-current conversion to generate the
reference current as described above, the reference
current will vary among the driver IC's due to the
variation of the offset wvoltage of the coperational
amplifiers and resistor elements configuring the voltage-
current conversion circuits. Further, even if performing
the voltage-current conversion before the final output,
the ocutput current will vary among output terminals.

In order to reduce the factors behind this current
variation, an organic EL full color module drive system
employing the current connection system in a current
output type anode driver IC has been proposed (refer to

for example Non-patent Document 1: “Development of

Organic EL Full Color Module Drive System”, Piocneer R&D,

vol. 11, no. 1, page 29-36, 2001, Ochi, Sakamoto,

Ishizuka, Tsuchida).
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FIG 3Ais a viewof this organic EL full color
hodul e drive system In this drive systemas well, a

~display panel OPNL is driven by division by n nunber

of anode driver ICs 11 to in. 5 1In the present drive

system e r.ovi_ding a f.erence current rce .at
choh o Ko AT g ek of R HOR B SR Er%e
reference currents will subtly differ due to the
iPRAVA QIR LR (8T e est it d’i)’e‘f? AFRRREH W 2
ICs or the current setup parts, so 10 soneti nes
| s et eranelp PRI |1 edyjieren dedliviisien onfn nuphker of
Further, using a variable resistor for each ICto
athardd dorveacddC1<C Ik wmsknt abl e for mass producti on,
therefore by using the closest current output of the
adj acentn lt{heapridimieidrians evittdrentwhdhenmriiditicpm of
15 the set currents can be absorbed and the | um nance
SELASrak@d dPrRAd £ ARk AHCCOL&H NGE ond haSi Gl reits to
connection system a step of adjusting |um nance

i C r | s, t
Do e IS RIS Joer @i BPL Bty

f 1'nterconnects o e rererence

DA T e ettt T Pt St i G

3A, lum nance steps corresponding to the border |ines
FEHRTIRAST 1SE ddfacknts v vERR TaRreRt etwp aels. so
25 As shown in FIG 3B, however, a reference current

| FEregime el wrinancers teps ehbl el genrerrietc cirtentof
5

IC's. Further, using a variable resistor for each IC to

-adjust for each IC is unsuitable for mass production,

“therefore by using the closest current output of the

adjacent IC as the reference current, the variation of
the set currents can be absorbed and the luminance steps
can be eliminated.

According to this current connection system, a step
of adjusting luminance among drivers becomes unhnecessary,
and also the number of interconnects of the reference
current on the panel can be made rélatively small,

As explained above, in the current connection
system shown.in FIG. 32, luminance steps corresponding to
the border linesrof horizontally adjacent drivers can be
eliminated.

As shown in FIG, SB; however, a reference current
IﬁEF of the driver'pn left end and a reference current
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| REF(n-1) on right end becone different by addition
of  the n nunber of current variations in the driver
ICTs. . In a large size display device, not only is
the display panel driven by dividing it in the

I directjon also th ta | s on.the
SEhEr TS Gt ahe oo B one ot R ant B8 St fbon o2
the vertical -direction to halve the interconnect _
cEpacht awelkar off t gerrent avarhriionpght hehe vil¥hveni EC's
the drive frequency is reduced by vertically
arrangi by arlaxgs sirk diisplay tdem d®, imopamdy els drte
by hal ving the nunber of scanning lines which nust be
dili yphaPpypeaeh drivern.byndsuidisgset imtbhé hBEatarakbnt
connection system | um nance steps are sonetines

ogieEatednat blibeavest thal dabar Uehss Obnt HRe UbSPRbBYare
panel . 15 As descri bed above, with the conventiona

”@ébeﬂcgil &H@P&&d%tt Eﬁefffifrﬁ%ft%ﬁé enh, the Ydrtical
ficult To realize a large size, high gradation

_dafegéxléﬁngOﬁnggCthétlgkggagxaﬁgerc;ggél£sgs§9 ot Nthe

ani ¢ pray panéls,

out pu e data e.dri v sour .
lberLsRenrs hapdBhot kb AL 8r (i dﬁtss|§ﬁ%ﬂ?§n0%a§5
been awaited. DI SCLOSURE OF THE INVENTION An qbj ect of
t hedpeedehy VﬂVEhF?%%Y|§rF6n9FBQ|GElHerisaEﬂr@€hYlng them
output type drive circuit able to nmake |um nance steps
aipnpatdaivet sandi byngahvangpthe pembehepfdgfgening lines.

rance o

which must be driven by each driver.

In such case, with the current connection system,
luminance steps are sometimes generated at the vertical
borders of the display panel.

As described above, with the conventional method of
supply of the reference current, it is difficult to
realize a large size, high gradation display type organic
EL display.

For this reason, in organic EL display panels, the
'appearance of current output type data.line driVeré_
(source drivers) suitable for driVing organic EL elements
has been awaited.

DISCLOSURE OF THE INVENTION

An object of the present invention is to provide a
current output type drive circuit able to make luminance
steps amoné drivers driving a display or other driven

6



object in division sufficiently small, able to reduce
the nunber of interconnects of the reference current
on-the display panel, and suited for driving organic
EL el enents; and a display device provided with the

S . Jo gttain the ove opject current, out pyt
CoBdact, 10.urTrhet Seboraragers anafh or shiRces Hhibrg tre
present invention provides a current output type

dripkeEi pEutpterepnBachat PFnghe HPFoEeREPT EHETEREOn the
driven object shared by being divided into a
pilusplayypaned; eabd svhpeisFag drivipgupaganijcofl elements,
drivers arranged corresponding to each the shared

anpd af dibpldyi deuiokj pebyidadhwilthvEhecsapei sing an

out put neans for outputting a supplied reference

- currentTangdttfen dehyeabove esbj €6 | €5 pentragt t Sutprgetype
data to a corresponding shared area of the driven :

OeGh 8dcli E5aEBbRUEAGC LEUAI #lksBOHEERCE! bEUEhef Fesent
sanpling and holding the reference current input from

?ﬁﬁ%&ﬁE?BﬁEp?ﬁ%ﬁSQ aiBBHEeh%erﬁght Lhea SUPPLYLR9cuit

e sane e - out put ~ neans. urre out put type
drive circuit _according to_a 0,second.aspect .of .th
PR eRBEPRYSHPRoR BFOVRABE=RepE: Fant BAFgan Phpach: fhgred
circuit for outputting a drive_current to a driven |,
oBY ePE1BHaAEY1H¢IEPEE &i PLHERLL MY 0L 2pFBFal FPPPELSING 2
areas, conprising a plurality of drivers arranged
cBlpsspaihyi A d5iveek ansasHadegosreaPeRding 29 grrhefhe
obj ect, each driver conprising an output neans for
oahpueti rgea sfippheedrizker ebgectur paph dyiyedr coBpEising

an output means for outputting a supplied reference |
current and the drive current corresponding to image data
to a corresponding shared area of the driven object and a
reference current source circuit for sampling and holding
the reference current input from a reference current
input terminal, then supplying the same to the output

. means.

A current output type drive circuit according to a
second aspect of the present invention provides a current
output type drive circuit for outputting a drive current
‘to a driven object shared by.being divided into a
plurality of areas, comprising a plurality of drivers
arranged corresponding to each the shared area of the
driven object, each driver comprising an output means for
outputting a suppliea reference current as a drive

7
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correspon

current to the correspondi ng shared area of the driven
obj ect and a reference current source circuit for
sanpling and holding a reference current input froma
reference current input termnal, then supplying t he

sae. 5 tp t out ut neans ther the r enge.
cHPFERRt: FpubhecnPharPradsng Ahared #b93 pEr Epgnaiven
current input termnal of another driver by a conmon
coPiert RRfeRcBRRBEENCANGUERENt BPBFERCELIEGHFENFOTS
distributed to the reference current 10 source
chpopiingotndhbodidingrs bgferencdi gpsrent AnahspEzgm a
devi ce according to a third aspect of the present

| nefatrennepeovrdes angusptaymilesicethen supppwibgnghe same
drive current to a shared area of a display pane

skar eHebyubphiBgmdiMided into a plurality of areas, 15
conprising a plurality of drivers arranged

corr esppagtgr , t eh&arbriRensbakeFr8hieai Rbut NecinsRhBYis

panel , ‘each driver conprising an output neans for

OBERH&EEQ%IEosﬂpﬂkkggenESf8???%ﬁt°ghﬁﬁﬂttégmﬁnal of

ng shared area o VEN 0 Ject a
reference current source circuit and
BPaFRGL RELVEFcP¥ Be ttPPRnELFRRUE. # PORTECH P?FgreﬁES the
current i nput termnal, then suppl¥ ng the sane

t ket BGEPHE ﬁBEﬁ%ntAFﬂlng5§198§Pée ac B?dFﬁSeFﬁn&e current
fourth aspect of the present invention provides a

desprag eevredtsopfobheudpiiverfgby §imeeddyirérP-to a

.shared area of a display panel shared by being

di vi dedAi di sphaypl dewi ceéyactondeng, t8 a third aspect of the
present invention provides a display device for
outputting a drive current to a shared area of a display
panel shared by being divided into a plurality of areas,
comprising a plurality of drivers arranged corresponding
to each the shared area of the display panel, each driver
domprising an output means for outputting a supplied
reference current.to a corrasponding shared area of the
driven object and a reference current source circuit for
sampling and holding the reference current input from a
reference current input terminal, then supplying the same
touthe output_means.

A display device according to a fourth aspect of
the present invention provides a display device for
outputting a drive currént fo a shared area of a display .
panel shared by being divided intu a plurality of areas,

8
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conprising a plurality of drivers arranged
corresponding to each the shared area of the display
panel , each driver conprising an output neans for
outputting a supplied reference current to a

correqundingﬁéﬂ?r d are%(grihe driven object and a
rETH S T o e 5T T 6T i T eneLng
hol ding a reference current input froma reference . .
& readih Hhrushagiad maee ferthasHiSpiRy rddangaqhp driver
t he out put nmeans, the reference current input termna
beonpy icome cirecoutrwr mefaayserfor awmmting@e sunmdiied

of 10. another driver by a conmon current

| e B eaTgee cdu rsatd: the a refrereenemditng esttatel rrea of the
distributed to the reference current source circuits

Hriveh HuMEs 04 td R fHErdd tu A Hdgrd® ditouit for

" present invention, for exanple, the reference current

TR R R I D8RP N Wdidilerd @ dPrcWeGiftk (O dn a

- reference current input termnal of another "driver by

A SENRILE (| i e ndr, SO Spnftyitf the same
ft f t. th f rent. i .
7 ey TG MEFH erdlf & RTUIRC SPTTH0T TERHT ragrminal

-into the reference current source circuit, and a

DT FIRNRHINGEQ e LatarenFe (HETR e iREE gl of
distribution is output to the driver circuit of the
rnetherngiri e by fereomen puerensointereonnett, and the
fetching the 25 reference current sanples and hol ds

| thefendrere nmeroent deing tdisstsipptead ste hitlse tvefdmeence

out put neans.
current source circuits of the drivers by time division.

According to the present invention, for example,
the reference current input terminal of each driver is
connected to a reference current input terminal of
another driver by a common current interconnect.

In each driver, when receiving a signal indicating
start of distribution of the reference current, the
reference current is fetched from the reference current
input terminal inteo the feference current soufce circuit,
and a signal indicating the start of the reference
current distribution is output to the driver circuit of
the next stage.

The reference current source circuit fetching the
reference current samplés and holds the reference current,
then supplies this to the output means.

9
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Then, the reference current supplied fromthe
reference current source circuit is output fromthe
out put neans as the drive current to the correspondi ng
shared area of the driven object. 5 Further, for
exanpl e the reference current is drstrrbuted to1%ﬁf

dri ver STH9R ra BhEr BEET RN IGHTE 9et iSHPPIdGS A Fhi

operations on the inmage data are suspended. After the
vegfierence| aumdent RAIVRP dei b Wit PUiR dromdite
is generated along with the transfer of the i mge 10
datgput meeaous raant theeldicive thierresfteren dehe womrdssmdion:

~circuit of each driver is used as the reference

CaHi4 108U . ardC CoF diy deibdie gBRsEnI i nvention, the
| um nance steps anong drivers driving by division can

be madensiHd:Cl &t Yoriflle @Y Ad¥e e cifrent “is

i nterconnects on 15 the di spl ay panel can be

JFseegEtal bl ol Bl M Ayt pdtendrcn

strlbutﬁr$h to_the dq% i ne drIY§é€

| TR TR TR BB t i YR gnat
reference current can be 20 greatl reduced F%h el kal
WREFRT rERR R THIRRY HRLAMRLRS T ohy AUkt Rg Whteh digita
reference current sa Ied and heId in a current '
SRPbEe nkS ciernerated Aderd Whth hehe cferrster cof r e image

source circuit of each driver, the influence of noise

eLﬁ%ﬁPended

- ddatag the c2braperieldnizabhderabeieenddl furygnt source

result, there is the advantage that a |large 10 _
circuit of each driver is used as the reference current.

According to the_present invention, the luminance
steps among drivers driving by division can be made
sufficiently small, and the number of interconnects on
the dispiay panel can be decreased.

Further, by fixing the signal of the image data
during the vertical blanking period and distributing it
to the data line drivers, the influence of crosstalk of
the digital signal upon a reference current can be
greatly reduced.

Further, when transferring the image daté, by using
the reference current sampled and held in a current
sampling circuit provided in the reference current source
.circuit of each driver, the influence of noise during the
operation can be made small.

As a result, there is the advantage that aAlerge

10
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1ine dARMEE DHSERIFA LMY GFf GHE3R

- size, high gradation organic EL display can be

realized. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is

‘a circuit diagramof a reference voltage generation

circuit used in a data line driver.etc. for a 5

liquid.crystal display. FIG Is,.a viewfor .
SRS TR P adh S enda e B SR 0y B et 2o
the reference voltage in a voltage_ _output type data

_ %é\wéb\ﬁiv\s of an
organic EL full 10 col or nodule drive system
enpl oyiFiF a ki entcigomidc diggrametfod ineferapacemel tage
out put type anode driver IC. FIG 4 is a view of the
o xpitriodn omiwduit fusesd irerdbatbitnertired dvivmmastia. Hor a
di spl ay device enploying a current output type drive
Cliguid @egorsli nfhididpe 15 present invention. FIG 5A
to FIG 5H are views for explaining a sanpling and

transf esropes atd o (Afed 7 RLGNGA Y 8 ildted-REiver IC

di splay device of FIG 1. FIG 6 is a block diagram of

%?ﬁ%"é?ign o%}{é@&n c%% ﬁ?@ff@%ﬁﬁéﬂc‘[)@o ‘?c{]}étfiaiéj rirr??a{ voltage

ype I ver according pf esen
i nvention. FI 7 s a block diagramof a first
e‘?(’%%lf{é {;{P? hcg‘t%ojrﬁ’?pgﬁ%%‘f%ﬁ' of a reference current
source circuit accordi gﬁ%t o the present enbodi nent_

25 FI GFE i 4 309G dRG- dRgein 6reh Wx bl ¥ G ihdl full

configuration of a constant current source circuit of
FEgloy module drive system employing a current connection

method in a curren£ output type anode driver IC.

FIG. 4 is a view of the configuration of a first
embodiment of an organic EL display device employihg a
current output type drive circuit according to the
present invention.

FIG. 5A to FIG. 5H are views for explaining a
sampling and transfer operation of a reference current in
the displa& device of FIG. 1.

FIG. 6 is a block diagram of an example of the
configuration of a current ocutput type.driver Ic
according to the present inventiqn.

FIG. 7 is a block diagram-of a first example of the
coﬁfiguration of a reference current source circuit
according to the éresent embodiment.

FIG. 8 is a circuit diagram of an example of the
configuration'of a constant current source circuit of FIG..

11
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7. FIG 9 is acircuit diagramof a concrete exanple

of the configuration of a current sanpling circuit and
a. current mrror circuit of FIG 7. 5 FIG 10A to

FIG 10Mare views for explaining a control operation
of the current sanpling circuit by a control signal
g%nerati on circuit. FIG 11A to FIG 11C are vi ews

showi ng an exanple of the |ayout of resistor elenents
confi glFiGg 1 Hes B0 rqwirt diagmm @f @uiqonqrate gxample
a view for explaining the effect of the |ayout of

R tid Actnf FnGratiis ¢f G d8fremt Bapl3ty airaidnsand a
for explaining an operation of distribution of the

r eheFERE embHréeNti Peg ofSFTEi vEr ICs. FIG 14 is a
view for explaining a shield and stabilization nethod

of the FaferaiCer& WTENt1om NS GRS tfof Uxplaining a
di stributing the reference current to driver I1Cs. 20

FLG 231 | $3r§£?8§ GE a0t 8. 0f & S eSRGh £X3MPl £c@f e Bhea

confrguration of a reference current source circult
accogdifg to tJ;ne $rese€t enpodi e t. FIG 16 is a
cFPRETY dF2gPam PP G eX@pre= 3t the configuration of
a current _output circuit conf‘iﬁgurjn a. 25 current

out put e WA VR F¥E acttr A5y Y hSEdshan example

enbodi ment. 12 : _ ] _
of the layout of resistor elements configuring the

current mirror circuit.

FIG. 12 is a view for explaining the effect of the
layout of FIG. 11A to FIG. 11C,.

FIG. 13A to FIG. 13H are views for explaining an
operation of distribution of the reference current among
driver IC's.

FIG. 14 is a view for explaining a shield and
stabilization method of the reference current

Einterconnects for distributing the reference current to
driver IC's. |

FIG. 15 is a block diagram of a second example of
the configuration of a reference current source circuit
according to the present embodiment.
| FIG. 16 is a circuit diagram of an example of the
configuration of a current output circuit configuring a
current outputrtype driver IC according to the present
émbodiment.

12
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FIG 17 is a circuit diagram of an exanple of the
configuration of a current sanpling circuit enpl oyed

in first and second banks of the current output
circuit. FIG 18Ato FIG 18H are timng charts

show ng_t he operatjon of a current_output type
driver @acjc'ZrJo‘F Ry torcie ‘?av’raegs‘@ﬂ %ﬁ'rtﬁfﬂie‘r?ﬁﬁgl%c(g the

19 is a circuit diagramof an exanple of the

- ceanrfiarnetbanopf aaregrseet Ry peRi hemployed in

current output type driver IC according to the

pfeseht apdbedtnedt baribs G t2E ¢eraeht cokipibgrinrwit.
the configuration of a partial circuit including a

regi st eFrI@l raga o CONE ! 0l 8H A aligianereidofs GHewing the
a DAC, and a current output circuit configuring a

CHhEBAtL i GHL BEtatb!QErQﬁi:V@lﬁt’é_@taﬁg@éd&Eﬂvéﬁ theapE68&hg to
enbodi ment. 15 FIG 21A to FI 1G are timng charts

shawi Egeggﬁt oRELat hQReof the partial circuit of a

current output type river 1C according to the

pr esent odinment. FIG 22 is a view.of the -
confi gull:“'ggfoﬂé ot® & scéjc%%%llt e%%%ﬁ%n‘\f/% of " anor la i%f Efl'_he
di spl.ay devi ce enploying a 20 current_output type L
APPUELEPFELE PP aBE OF AFRELE BT NRFE Y cSBRE LPNGLAG] pnourrent
FIG 23A to FIG 23N are views for explaining a _
saupPrERgtERe €révsFelCoperardbndofcathefrrepent cembediment.
in the display device of FIG 22. 25 BEST MODE FOR

VORKI NG'TEIE 2 WVESTR Qi ociFi dsag R oolf nelme >cdigfiguration of

a partial circuit including a register array, a control
signal generation circuit, a DAC, and a.current outbut
circuit configuring a current output type driver IC
according to the present embodiment.

FIG. 21A to FIG. 21G are timing charts showing the
operation of the partial circuit of a current output type

. driver IC according to the present embodiment.

FIG. 22 is a view of the configuration of a secohd
embodiment of an organic EL display device employing a
current output type drive circuit_according to the
present invention.

FIG. 23A to FIG. 23N are views for explaining a
sampling and transfer operation of a reference current in
the display device of FIG. 22.

BEST MODE FOR WORKING THE INVENTION

<First.Embodiment>
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FIG 4 is a view of the configuration of a first

-enbodi nent of an organic EL display device enploying a

current output type drive circuit according to the
pr esent invention 5 The present display device 100

has n n current u pe dat I|ne dr| ers
(herelng?$ ?%f%rré@et%o lg%r? ?? ¥ TSt
101-1 to 101 confl uri ng rre t out put
d??@@déw?ﬁﬁngaﬁB 9rgpEpFraflp gﬁEP {0 egéc?h%maiggéﬁg a

object as shown in FIG 4. 10 The present dis
devreentooutpulli F¥vreddrsva chypbet afcarfiiaga @a§he
DRVA1 to DRvVn. Further n nunber of driver ICs 101-1
tprééénh anvenitanged in parallel on one side in a

| ongi tudinal direction in the figure (on the upper

st age sTHe pheibetfdispEayodetrhes d16pl Bys panehmBor 162
so as to correspond to the drive areas DRVAL to DRvn.

Therdbap! autparekyp@0ahsadi i M&NdrAvdirki §h8RebMalter simply
nunber of driver TCs 101-1 to 101-n. This

E8E59958t£8” °“&§§989d?c“9"§OEOEXQ”EBeleQn &8 ?1§gr1ng

e nonitor a personal computer or S|ze
t vi_sion The driv 1C,s.101-1 to a
h?v“% rreegms s8Rk Eph eRiv aheka faad ROALERILY panel
égude rence current source circuits IREFC)
13fot ﬁlv?ﬁeo dPELeeSPAFPeAl EdGrcd -circuit

200 (-1to -n) 25 connects a resistor el ement REXT

bet veenTBf ereeeRhl diseka¥t@pVeeAnttli bR devhdad to n

TREXT of the reference 14 -
number of drive areas DRVAl to DRVn. Further, n number of

driver IC's 101~1 to 101-n are arranged in parallel on
one side in a longitudinzl direction in the figure (on
the upper stage side in the figure) of the display panel
192 so as to correspond to the drive areas DRVAl to DRVn.
The display panel 100 is driven in division by n number
of driver IC's 101—1 to 101-n.

This configuration corresponds to for example the
case of the monitor of a personal computer or smalllsized
televisgion.

The driver IC's 101-1 to 101-n basically have the
same configuration and, as shown in FIG. 4, include
reference current source circuits (IREFC) 200-1 to 200-n.

The reference current source circuit 200 (-1 to -n)
connecté a resistor element REXT beitween an exﬁernal
resistor connection terminal TREXT.of the reference

14
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current generation circuit of one driver IC serving as

a master (101-1 in the present enbodi nent) and a

ground GND and generates a reference current |REF
conmon to the driver ICfs 101-1 to 101-n for driving

t he d|V|ded drive 5 are Al t o, DRVAn t he .
FEHSHT SERATAERR FLFCTRT G SRR ﬁ%tsp%’img as 3
term nal TIREFOUT in accordance wth the resistance
vergenf (101 ek sthe RYeSRE q@bodimethe) (R % fePund GND
current source circuits 200-1 to 200- n of the driver

| £hd d@dedates 1D lrafswanmte cudrent ERER camnenpe? i B
reference current |REF and then supply the sane to
tdeivasi e of 1ohel ded vEO 5-n Baoh dfitiveg reierditceded drive
current source circuits 200-1 to 200-n has an input

t £F 8% 8 ahRVEREFST ARRVAR N P UL IRt di 818 Nednd REFMEdo aa
term nal TREXT, a reference current 15 output

tféfépé+ %jé??%&ﬂf o@%ﬁ@éeﬁgfﬁfnéﬂrTfﬁEFéﬁ@Uin accordance

termn current distribution term nals

to TIR PLES n
'rggggeﬁg% turre n?nc?R Se u?ﬂéron1 %H?e%%?%%gg REXT.
current_out t er m nal REFOUT he ter
ariver TS (%ﬁewﬁcsuasere% AOTFER L BT The00 £ to 200
reference current |nput termnals. TIREFIN of the
dﬁlVérthgf@rlﬁﬁrllgos1@91n1b§°a196nﬂnﬁam8ﬁ?r%ﬂ? hold the
i nterconnect CML1. Then, in the configuration of FIG
Asupploedereferensengiorent LREEr éﬂ@etgaflr 8WPP}REFhe gpame
the master and currents received by the driver IC s
1@4&- thtoifBida dhethé& drivers.

'Each of the reference current source circuits 200-1
to 200-n has an input terminal TREFSTART, an output
terminal TREFNEXT, a terminal TREXT, a reference current
output terminal TIREFOUT, a reference current input
terminal TIREFIN, and current distribution terminals .
TIREF1 to TIREFm.

In the present embodiment, the reference current
IREF output from the reference eerent outpﬁt terminal
TIREFOUT of the master driver IC (10l in FIG. 4) is
connected to the reference current input terminals
TIREFIN of the driver IC's 101-1 to 10l1-n by a common
current interconnect CMLI1.

Then, in the configuration of FIG. 4, in order to
make the referenée current IREF of the master and
cﬁrreﬁts received by the driver IC's 101-1 to 101-n the

15
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same, as wll be explained in detail |ater, the driver
IC 101-1, the driver IC 101-2,..., and the driver IC
101 n enploy the current distribution method so as to

receive the reference current |REF in atime

division manner. 5 Note that, in H{i t he refe ence
ATfentas REFEL ke elained W I idr idakey cffie griver IC
but it is also possible to configure the systen1so as
to0brbyi e admitver TQr¥@t2, out piand yie DB YRR the' 01-n
supply. Further, the reference current is fetched in a
1&nsbery extee @jr_:tdsnet dii verihGilod -rethdd st iaertd Geceive
101-2,..., and the driver IC 101-n, therefore,

Pred e @pbYenséd SifLEnt  DREPVEN thetihadiwisiet abmger.
the reference current by the input term nal TREFSTART

and t hauout Pulat o1 Nele. TRERYE e rd N8R | ARMrOLITREF 15

~terminals are connected in 15 order. Concretely, the

| n&%régég] ngl tl-}r%%%@t E16081 | "ERET £OCES Cﬂé@%c?sis:Lble

urce CI rcurt e mast er Cl rcwt

t he n|t|al e ]Js connected to th u
t{a% SPBhTL A= b TROSSUEB R T br i raretygE Cefirent
TREFNEXT is connected to the jnput ternlnal TREFSTART
oPutPyfetyReePRRcEOEUFR@NEUEBLY ce circuit 200-2 of the
driver | C 101-2 of the next stage. The out put
t er'mi naFuTEEFNEXThef refRreh ¢y cPurenplle f%cf&ﬁ%rﬂerctaed
to the input term nal- TREFSTART of a not 25

i bbgsénatedfdtheedriGe201C3101-LhethexdrivayelC Balodt - - -,

in the sane way as above, the output 16
and the driver IC 101-n, therefore, preferably, in order

.to move the flag for fetching the reference current by
the input terminal TREFSTART and the output terminal
TREFNEXT, these input/output terminals are connected in
order.

Concretely, the input terminal TREFSTART of the

reference current source circuit 200-1 of the master

" gircuit IC 101-1 of the initial stage is connected to the

input end of the signal REFSTART, and the output terminal
TREFNEXT is connected to the input terminal TREFSTART of
 the reference current source circuit 200—2 of the driver
IC 101-2 of the next stage.

The output terminal TREFNEXT of the driver IC 101-2
ié connected to the input terminal TREFSTART of a not
illustrated driver IC 101-3 of the next stage.
| Below, in the same way as above, the outpuﬁ
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 peerminahnBREENEXE| 05 thmtdpiver by

term nal TREFNEXT of the driver 1C 101-(n-1) is
connected to the input term nal TREFSTART of the
driver 1C 101-n of the final stage. Note that, it is
al so possible not to enploy such a 5 nethod, but
provide a control termnal indicating the sanpling

ﬁo EofrThl 1%s@m®cted
provi ded on the panel. Further, the present display
ph@ethéOﬂnpttotesmhuabtTREF&TMRTteﬁ thagdrdaen IGtH0E N of
plurality of driver 10 ICs in order to drive the
dtse! aynPRNEtadd? in division by a plurality of driver
ICs 101-1 to 101-n as explained above. For this

reason, b APUEKOU! PUE {81 8@l So sl / NXTeo adifblo such a
TNEXT/ START f or transferrlng the flag indicating t

- preiborr SRRk ?pu E ol tatnial \BAL G R e

drlver 1-1 the. initi ta
CBARELIAH PEbiefe PRRuESPEFRERY Sop Bhob fler P gpntrol
START |nchat|ng the start of the transfer of the
i HE9eldaPEOVAARC: AR 5B RpUttout put termina
TNEXT/ START is connected to the input/output term na
TSTART/ REXihef , t Hee dproeent clisnlay pinehel f@x@1s® age.
The i nput/output term nal TNEXT/ START of the driver
| 8240énPiatlygowniétesdinagehdatapiuntouappluraditiynaf driver
TSTART/ NEXT of the not illustrated driver 1C 25 101-3
ofct beinexstdatage. dBetrewthendibplagnpanay a82abnvdivision
t he i nput/output 17

by a plurality of driver IC's 101-1 to 101-n as explained
above.

For this reason, input/output terminals TSTART/NEXT
and TNEXT/START for tiansferring the flag indicating the
write position between driver IC's are provided.

Then, the input/output terminal TSTART/NEXT of the

"master driver IC 101-1 of the initial stage is connected

to the input terminal of a pulse signal START indicating

' the start of the transfer of the image data, and the

input/output terminal TNEXT/START is connected to the
input/output terminal TSTART/NEXT of the driver IC 101-2
‘of the next stage. The input/output terminal TNEXT/START
of the driver IC 101-2 is connected to the input/ocutput
terminal TSTART/NEXT of the not illustrated driver IC
101-3 of the next stage.

Belgw, in the same way as above, the input/output

17
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term nal- TNEXT/ START of the driver IC 101-(n-1) is
connected to the input/output term nal TSTART/ NEXT of
the driver 1C 101-n of the final stage. In such
configuration, when DIR = H (logical high 5. |evel)

by for exanple a not.illustrated wite dire tlon

crrminaki TASEERT tef | PRIt Bt 1S e%%ﬁn is
TSTART/ NEXT functions as the START i The

TN STARTE G eting nﬁamputmitem@ﬁst%@nw%f NESEARTANRNT of the
the flag noves fromthe .left to right of the driver

| §&xivet hecfiQglHe, ofinthe h£idfl i semmpedata is witten.
Further, when DIR = L (logical low |level), the

i nput / ot PicH eEdh fMadu rESTART/ Nieh forret+ ans(lasgideEl high
START input. The input/output term nal TSTART/ NEXT

f tl 1
| P&&éi?né{afﬁég?@% QULBHT 5 1 ARG Ehecd MRl L8UdPBéction

term nal ART of the driver IC 101-n is

R S Nl

Fng e i mage

g?&€gpigggr%g? éﬁ%@olﬂﬂﬂ thtﬂghﬁ%%%Té%%&R@;t&PSinal

witten 20 Nanmely, when a driver IC_is arrang g at %ﬂe
uﬁb@?tlgﬂﬁeaéftbﬁeNﬁxgpPH§PBEnthetﬁ%aﬂﬁW?ge EeT
control signal DIR is nmade equal to H while when a
dieger tbCrightapfahbeddai veheICoher thpdfigprepeand the
di splay panel, the wite direction control signal DR
ismagdedaQHaﬁstwrittéﬁ.mhereby this can be handl ed by
the sanme sem conductor chip. 18
Further, when DIR = L (logical low level), the
input/ocutput terminal TSTART/NEXT functions as the START
input. The input/output terminal TSTART/NEXT functions as
the NEXT output, and the input/output terminal
TNEXT/START of the driver IC 101-n is connected to the
input terminal of the pulse signal START indicating the
start of transfer of the image data, the flag moves from
the right to left of the driver IC in the figure, and the
image data is written -
Namely, when a driver IC is arranged at the upper

side of the display panel, the write direction control

signal DIR is made equal to H, while when a driver IC is

- arranged at the lower side of the display panel, the

write direction control signal DIR is made equal to L,
whereby this can be handled by the same semiconductor
chip.
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Here, an explanation will be given of the sanpling

and transfer operation of the reference current in the
.di splay device 100 of FIG 4 with reference to the
timng charts of FIG 5A to FIG 5H Note that the
followi ng 5 explanation of th ration is rel

exanpl €18, a0 eFRIF ’bl‘”@%t]oq?,eorﬁllvﬁﬂ &% [1%

so that a control use |IC provided on the pane

i reranstentorgzation |of tHie xeferengr giprrent in the
illustrated wite direction control signal DOR is
sdigplad devide Gtef HFIG REHELIUD (ehepende highthe timing
| evel ), The input/output term nal TSTARTMEXT

f et £ HNSF aBIC heSSSTARTFI@PWH . ansitd heha t nitué / Dot howing
term nal TNEXT/ START functions as the NEXT output.

- HoE 81 2 35t SORVEE | EhE| e Bei Gl LBE MefdDpruralamyise 1t is

15 ‘of the horizontal synchronization signal HSYNC is

Sgi;\%&r’?ci%ﬁp&m?!@o&%ué@ ehbosputar sbopRke TARInEroL

I rst gnal |nd| ating the transfer
start_of the. at a |s he ut put
CBeH R P e (RS P .r%leiy cbEHbLULE:
When the flag noves in the drlver 10
wite oTp%r*atH%rPar%m He Sreffdlr yﬂrlolfsif t‘?‘i}a‘é]éﬁﬁ%t%l%?ctlon
the driver 1C 101-1 ends, a pul se signal START é@%

i pemtnel ngionahePERak e sepRpEiedngn obhehetarevef =
101-2 is output fromthe input/output term na
TNEG{ ¢STARTYh bévehk. 2Bhdrinput/@riput ltepninal

i nput/output term nal TSTART(/NEXT of the driver IC
1P4TRRT PNEXT OftthéBiohead Othe START input, and the

input/output terminal TNEXT/START functions as the NEXT
output.
Here, as shown in FIG. 5A, after a (downward) pulse

of the horizontal synchronization signal HSYNC is input,

" as shown in FIG. 5B, the pulse signal START = START (1)

of a first signal indicating the transfer start of the
image data is input to the input/ocutput terminal
TSTART(/NEXT) of the driver IC 101-1.

When the flag moves in the driver IC 101-1 and the

write operation in the memory for the image data of the

| driver IC 101-1 ends, a pulse signal START (2) indicating

‘the start of writing of the driver IC 101-2 is output
from the input/output terminal TNEXT(/START) of the
driver IC 101-1 to the input/output terminal

TSTART (/NEXT) of the driver.IC 101-2. Due to this, the
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flag noves to the driver 1 C 101-2, and the inage data
is witten into the nenory for the image data of the
driver |1C 101-2. In the sane way as above, pul se
signals START (3) 5 to START (n) are successively

tput, and the i dat ittep intq th Ny
A Myt DS AT Tats a0 e A Ve feade gty is

- to 101-n. Further, as shown in FIG BE, a pul se _signal

REASTRT igftq Haes memarsifgrlthadimags fptheoid’ Brver
10 distribution of the reference current IREF is input
tIC tIEL+2hput term nal TREFSTART of the driver I1C -

101-1. The pul se signal REFSTART is input so as to.

over | agn the puike WaTABE @hovas phiwe igigrlaGs BEART (3)
FIG BE. The driver 1C 101-1 latches the pul se signal
REE ShhdRIr Uﬁimgarje's dledyd S 1St tiatpdt AR WhaSikdge data
drive clock and outputs the signal REFNEXT (1) pul se

| b Ty, i QWTRUR diRL i BERNBE th
qrd (s ilﬂ{g@%d%%nof&ﬁrel oul se signal START (1)

after 1 cycl The driver_ | C 101-1 fetches the
r ?%Y%?}c%é/c%relroelnt?liﬁﬁﬁ Fomthe reference 20 current

i nput term.nal TIREEIN at. t [ of_ th ener at.i on
of the RS GfaSHREENERT 515 Bhre aplﬁ@és"gisglﬁ’aﬂal
REFNEXT is input to the input. term nal TREFSTART of
tREFSFARBrof they 1secondhesigpak indiFRFiMEFNESS Ryt of
overl aps the pul se signal START (2) as 25 shown in

MG tsdurdric g miemicercirant- RERthHekPPEReto
pul se signal REFNEXT (1) using the pul se signal START
2fhe input terminal TREFSTART of the driver IC 101-1.

The pulse signal REFSTART is input so as to overlap

the pulse START (1) as shown in FIG. 5B and FIG. 3E. The
driver IC 101-1 latches the pulse signal REFSTART using
the pulse signal START (1} as the drive clock and outputs
the signal REFNEXT (1) pulse of 1 cycle width from the
output terminal TREFNEXT at the trailing edge of the
pulse signal START (1) after 1 cycle. The driver IC 101-1
fetches the_réference current IREF from the reference
current inpgt terminal TIREFIﬁ at the time of the
generation of the pulse signal REFNEXT (1).

.The pulse signal REFNEXT is input to the input
terminal TREFSTART of the driver IC 101-2. The pulse
signal REFNEXT (1) overlaps the pulse signal START (2) as
shown in FIG. 5C and FIG. 5F. The driver IC 101-2 latches
the pulse signal REFNEXT (1) using tﬁe pulse signal START

20




- 10

15

20

25

r@&esendde fie® G

'(2) as the drive clock and outputs the pul se signal

.REFNEXT (2) of 1 cycle width fromthe out put
terminal TREFNEXT at the trailing edge of the pul se

signal START (2) after 1 cycle. The driver 1Id 101-2

fetches the 5 reference current | REF fromthe .

el A GRS FREFPR 55 598 me
of the generation of the pulse signal REFNEXT (2) In
FEFNERRE (Ry ofs lasirde puiiddds faPmR tpud) tegminal
REFNEXT (n) are sequentially output fromthe driver
ITBEFNENEY HY-the drEAl-iny Bdgearf tihe meflecerdanadr SIART
I'REF is sequentially fetched into the driver I1C s
1@ Jted Ql-dycl el iy ddisreaorm et - rifetguivest itdre of
the driver 1C 101(-1 to -n) having the above function

A d AU dINGLH Qh t OfREBAGRPIHO e d et @YRintedput
sequence with 15 reference to the drawings. FIG 6 is

a HlRGK 01 AGEAMO T ANEXATRLE OF de g atd o

‘a current output type driver 1C according to the

present i nvent] e, aresent driver |IC 101 has, as
ﬁ%ﬁ/ﬁ?i?\l%}%} %“QE%EZ@ adr%e’f erence current source

circuit_ (IREFC) 200, a control circuit W

wite T ddiq WA GE ag’of“feag H}Eésesoiqtfji |onaﬁ:‘a} to
shift register (FSFT) 500, an inmage data use .. o
(REFNRXT Y e REsventizbly Quye|frgyigie driver IC's
generation circuits (GEN) 700-1 and 700-(m-2), current
ZE0DtR put  19be(IDADS, (ahd)i the / setdoenednmerren's) I RID-4s
800- 2,'..." 800-(m1), and 800-m current output
CéapuebitiiRlly fetched into the driver IC's 101-3 to 101-n.

Below, the concrete configuration of the driver IC
101 (-1 to —n) having the above function and the function
of each portion will be explained in sequence with
reference to the drawings.

FIG. 6 is a block diagram of an example of the
configuration of a current dutput type driver IC
according to the present invention.

The present driver IC 101 has, as shown in FIG. 6,
a reference current source circuit (IREFC) 200, a control
circuit (CTL) 300, a write circuit (WRT) 400, a flag use

bi-directional shift register (FSFT) 500, an image data

use register array (REGARY) 600, control signal

- generation circuits (GEN) 700-1 and 700-(m/2), current

output type DACs (digital/analog converters) 800-1, B00-
2,..., 800-(m-1), and 800-m, current output circuits

21
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source circuit 200 of each of the driver 1Cs 101-1

to 101-n fetches the reference 5 current |REF into

the driver 1C through the reference curr 6 I nput

t &FAVERN 98P REFI RPOTAder - t hBORBHRT B / (*NEhROOTRp NG a test
signal REFNEXT, copies the fetched reference current

| REFcuisr (THE) nLAPGr of DAC s or distributes the sane

in a tinme division manner, and outputs the sane to 10

t he DACrise 8A8fdrémc80funreThesoefas emteccilr r20R sdHuezeh of
circuit 200 connects .the resistor element REXT
behueapiiBe extsrnoll-1esbSioL-nCo8BEREEOBhéeraT8AENCE

REXT of the reference current generation circuit of

Oaﬁrgéh¥e&Rﬁ§ §SE3'Egeaariogrnﬁét@Hroﬁéh(%ﬁé teFBrbhBe
present enbodi nent) and the ground GND and generates

'tEﬁrsgﬂgggnggkeeggﬁsngfr Bk ek REEL nqELMERY ESnEQS%Reglthe

drrver r|V|ng e divi rive areas

0 f
L OrPBR: Sgneb e FRRHED) ?X$?a”e%ﬂﬁ fokenbdCrRERELRNED
the 20 resi stance val ue of the resistor eleng EXT'th
AFPEFREE VBEY, fPRe thysPERPPE €6nPRGUPe sBLERALPIRES the

reference current IREF is supplied fromthe current
seameeinf ar téaRpgngiwisioponsnant capdepitheker &hpofame to
circuit or current output type DAC separately provided
othe?2BArHe &0fplayop&@Fml02, to one driver |IC serving
as the master (101-1 in the present enbodinent). 22
The reference current source circuit 200 connects

. the resistor element REXT between the external resistor
connection terminal REXT of the reference current
generation circuit of one driver IC serving as the master
(101-1 in the present embodiment) and the ground GND and
generates the common reference current IREF common to the
driver IC's for driving the divided drive areas DRVAl to
DRVAn of the display panel 102 to the reference current
output terminal TIREFOUT in accordance with the

resistance value of the resistor element REXT.

Alternatively, the system is configured so that the

- reference current IREF is supplied from the current

source, for example, a constant current generation
¢ircuit or current ocutput type DAC separately provided on
the display panel 102, to one driver IC serving as the
master (101—1 in the present embodiment) . |

22



10

15

20

25

FIG 7 is a block diagramof a first exanple of the
configuration of .the reference current source circuit
according to the present enbodi nent. The present
reference current source circuit 200A has, as shown

in FIG_7, a constant current source circuit (I SRC)
201 as B¥e rlefidr éndd ol FdROTEEN SR Shrst FE‘@’%‘PEeaOf the

current sanpling circuit (CSMPL) 202 for fetching the
redref g ttion @ff the mefaneneadicHient seufrg cigcult
current mrror circuit (CURMR) 203, and a -'-z .10
cardandirsy sl thge nereddnin ambreeliimtentCL TGEN) 204 '
generating control signals CTL201 and CTL202 for

cont r ol tHa G rdiRn 10 RRIFA et O fovirtentl sifitices aiiplduig: 200A
circuit 202. The constant current source circuit 201,

Whet e dsethoms aierfll VEI d Cafitdiy Afrddifr Bsiete
(101-1 in the 15 present enbodi nent), connects the

: _ ¢ ¢ _ : .
tr:(g%!ﬁ%%ﬁ'oﬁié er]rri 2nal :RI&%G ang étrﬂ% %ﬁ%@%&ﬁgo
t t he ref J t | REF '
SPTRERHE” R oPet St e P T, (R 04 P
sane fromthe reference current output ., 20 term nal

THREPANT thi LS EERRAR CHRS TN L BRIt t1R8 (gt sion

TIREFOQUT is connected to the reference current input
toephenl F REFFeRt mirronccireiicht (CEMRY mP3i rand t2
202 of the sane and other. reference current source
ceontiol byignabngeme Fat tow omieeui 25(CMEEN) néf4 generating
illustrated in FIG 7) This constant current source
CtoRYrdl 291ghsls CTL201 and CTL202 for contrsélling the
operation of the current sampling circuit 202.

The constant current source circuit 201, where used
as one driver IC serving as the master (101-1 in the

present embodiment), connects the resistor element REXT

between the external resistor connection terminal TREXT

- and the ground GND, generates the reference current IREF

in accordance with the resistance value thereof, and
outputs the same from the reference current ocutput
terminal TIREFOUT.

The reference current cutput terminal TIREFQOUT is
connected to the reference current input terminal TIREFIN
of the current sampling circuit 202 of the same and other
reference current source circuit by a common interconnect
CML1 (not illustrated in FIG. 7).

This constant current source circuit 201 is
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23 provided inside the driver 1C so as to decrease the
nunber of parts on the display panel 102. FIG 8 is a
circuit diagram of an exanple of the configuration of
the constant current source circuit of 5 FIG 7. The

constant curre e C|rc t 201 sho in
RpEevid ’déﬁfd‘v af} ﬁ% gﬁﬁq& &'the

circuit (BGMGEN) a feedback CIFCUIt 2012 u5|ng an

opamket @f #RTES it the rdisplamanal df%ce 2013 10

configured by a resistor element R201 and a pnp t%?
transi Hi%. @05 =a curgwrt dagnam 261 4nc gaxarplee @fhhe
resistor element R202 and a pnp type transistor QO02,
pEPnfiypeatiansoStithes cROS8tand Rfrentaxbuarcextiarqult of
resistor elenment REXT. 15 One end of the resistor
ebeaeny 8201 is connected to the supply line of the
power supply voltage V,,, and the other end is

OnnethHEtébﬁ%ﬁ%ﬁ%"éﬁf?eﬂﬁ ddigrdd ansistidr ZR0has) as

col |l ector tranS|stor @01 1s connected to t'he

%]il"t s ?gnsgstéo; % C?rg%g%%%gg%‘{' h&?Jh@a((-)gf ‘#j na tion

d
BB PN I SN g8 LI MG S E R TR e A | S

8202 is connected to the supply line of the power
sepprytieont amelifier gy THost@IpreRt 2R 20hect ed
to the emtter of the transistor QR02. The collector
ofonfbguredshyt arrepdetes element R201 and a pnp type

transistor Q201, a current scurce 2014 configured by a
resistor element ﬁ202 and a pnp type transistor Q202, pnp
type transistors Q203 and Q204, and an external resistor
element REXT.

One end of the resistor element R201 is connected
to the supply line of the power supply voltage Vy,, and
the other end is connected to the emitter of the
transistor Q201. A collector of the transistor Q201 is
connected to thé emitter of the transistof 0203, and the
coliector of the transistor 0203 is connected to the
terminal TREXT and a non-inverted input terminal (+) of
the feedback circuit 2012.

One end of the resistor element R202 is connected
to the supply line of the power supply voltage V,,, and
the other end is connected to the emitter of the
transistor Q202. The collector of the transistor Q202 is

24



24 connected to the emtter of the transistor QO04,
and the collector of the transistor Q04 is connected
to the reference current output term nal TIREFOUT.
Bases of the transistors 201 and Q202 are 5 connected
to the output of the feedback circuit 2012, and bases
ofORR@cERANEP st se®pbBeh gt Poe BFarEbiheet@t 4o 3pd the
supply line of a base voltage VKP1 of a not

i fpbbeeherdof bthe EraesistoFuR20éristeenpeviedcte nphe
termnal (--) of the 10 feedback circuit 2012 is
coafiecérdet outhentobt bget stpphinal | NEREDFOUTe band gap
constant voltage generation circuit 2011. The band
gap consdsdd Pl tieget Sanel stded 20T Wid @A are
generates a vol tage VBG obtai ned by maki ng the power

18o8HERLYAVRLt BHE SEPERECHEYREIrLEARSER #{fcuit 2012, and
dependency very snall. The feedback circuit 2012 .

CROLLO! Sevahd eﬁ:égfﬁi SHLEENGS505! QUiNgo bl QP% Noblialildtto a

current source and tfhe second current source

- 2014 _ | 0 A h it |
ofoPRbY TR raF 158 (R hEra bl (o (Renopat L b e
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this, the constant current source circuit 201

gBhR¥ afLECPhE: reference current | REF given by the next
equation to the collector side of the transistor Q04

and 25 Burbhes, | the rbpyepse riotepentereinakn(-buebuhe
term nal Tl REFOUT.

feedback circuit 2012 is connected to the voltage supply

‘line of the band gap constant voltage generation circuit
2011,

The band gap constant voltage geheration circuit
2011 generates a voltage VBG obtained by making the power
supply voltage dependency and temperature dependency very
small.

The feedback circuit 2012 controls values of
currents flowing through the first current source 2013
and the second current source 2014 by an cutput voltage
AMPO so that the voltage of the terminal TREXT coincides
with the VBG.

By this, the constant current source circuit 201
generates the reference current IREF given by the next
equation to the collector side of the transistor 0204 and
outputs it from the reference current output terminal_
TIREEOUT.
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25 | REF (VBG KREXT) x (KR201/KR202) (1) Here, KREXT

i ndi cates the resistance val ue of the externa

resistor element REXT, KR201 indicates the

resi stance value of the resistor elenent R201 of the

5 first_current source 2013, and KR202 indicates the
reS|sth@@Fval&ng{KgﬁgT?e§lé?%?oé{%ﬁ%ﬂ?)RQOZ of{1Phe
second current source 2014. The current sanpling

ci rcui tHew®, HREXBHrinddemies &£he ifatisanestvaidipgf the
and second current nenory and wites 10 the reference
cextental REEssappt i etehenin REXT y FRZ@hcendigatess fhmput

terminal TIREFIN into the first current. nenory or the

seeondtagnceenhlo@ndf ytha respobtse éberhdaet B20Btof the
control signal CTL201 and the second control signa

CEL2OR chirpahtheo6pBEr 2013 0ARE RRPET Al h@NcEtES Uthe
204. 15 Then, it outputs (reads) the reference current

' %glsegﬁt%éd%amt Lencha Lgsl SEEPNGL SHER €Nk BB OF Y19k

first current menory fromthe output term na

TgRQ§§ht8u%antho£egé 55;5 circuit 203 in parallel

operatron of fhe first current nmenory or
the second 20 curyent nory.. The, ¢
Gir cun ¢ TR aoRHE G TR L L1 Reir S | £ oF (s 2
corresponding to the nunmber of DAC s 800-1 to 800-m

upbRS EeEBFpENSf MERRTY chBfeAEONAUFRERED F RERTQENpRRY Writes

(witten) in the first or second 25 current nenory of

t beecuefenencanphrngnti FBEFt spppliad Suppl Fhe rakesanee
to the DAC s 800-1 to 800

current input terminal TIREFIN into the first current

memory or the second current memory in response to the

first contrel signal CTL201 and the second control signal

CTL202 from the control signal generation circuit 204,

Then, it outputs (reads) the reference current IREF

already written in the second current memory or the first

current memory from the output terminal TIRCSO to the
current mirror circuit 203 in parallel té the write
_operation of the first current memory or the second
current memory.

The current mirror circuit 203 copies reference
currenté IREFlltorIREFm corresponding to the number of
DAC's 800-1 to 800-m upon receipt of the reference
current IREF sampled (written) in the first or second
current memory of the current sampling circuit 202 and
supplies the same to the DAC's 800-1 to 800-m.
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26 FIG 9is a circuit diagramof a concrete exanple

of the configuration of the current sanpling circuit

202 and the current mrror circuit 203 of FIG 7. The
current sanpling circuit 202 has a first 5 current

menory 2021 and a second current nenpory 2022 as shown
in FI GFIE. Thebe ¥ i ¢istewidy rdipamrihnty 20nanrfe seeomie
current nmenory 2022 are connected in parallel with
repelné tonfhguratiomnce Cheremtrémpusamelimgatircuit 202
TIREFIN. In FIG 9, in the state where the first

Cifid ethe dQrPBRBIYiIZOZE bEtebes 208 sE£fBI@NCE. current
fromthe reference current input terminal IREFIN, it

out put Srﬂ@ecu&{éﬁﬁnéarﬁﬂﬁt@dcﬂéyi@lmﬂ s thersacond
current nmenory ..2022 fromthe output term nal TIRCSO

tQuEPSnﬁuﬁéﬁgLy %B%ipéna'£PHé&?§83cu§§eH@emé$6§§ 20%% as

current menor is an insulati ng gate type

e LML, AR SRRCNBI S Bt TRRFRD 28 Loant

SM211 to SW216, and capacitors C211 g % C212. gg 1 th -
s8aFeRIOFUFREN KVPRMPFY NS P2 0R TRREGNNECES n%%t@ﬁra el wi

to the ground GND, the first electrode of th

capappebr tockhe apfermecei Ferrentcirpat B@r%’éal TIREFIN.

capacitor C212 are connected to the ground G\D, and

the draIn FEGcoPpettethetstabe whereethé fheshMasrrent

transi stor M212 and a termnal a of the sw tching

ehemeply SW211lfethhRegathei sefanarceedubehd fhemséhend

el ectrode of the capacitor C211, a termnal b of the

swekebbigechameahtSYRAE: tapflih8INTREFEN,; 28dolitputs the
current fetched previously by the second current memory
2022 from the output terminal TIRCSO to the current
mirror circuit 203.

The first current memory 2021 is an insulating gate
type field effect transistor and has for example n
channel MOS (NMOS) transistors M211 and M212, switching
elements SW211 to SW216, and capacltors C211 and C212.
The source of the NMOS transistor M211 is connected

to the ground GND, the first electrode of the'capacitor
C211 and the first electrode of the capacitor 0212_are
connected to the ground GND, and the drain is connected
to the source of the NMOS transistor M212 and a terminal
a of the switching element SW211l. The gate is connected
to the second electrode of the capacitor C211, a terminal

b of the switching element SW21l, and terminals a and b
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27 of .the switching el ement SW215. The drain of the
NMOS transistor M212 is connected to-the termnal a
of the switching elenment SW12, the termnal a of
the switching el enent SW213, and the 5 terminal a of
the switching el enent SW214. ~The gate is connected
tef tHe suE e BIEHNS capacitor €212, the
termnal b of the switching el ement SW212, and

tern ndlte ahhin off thihe IMAS Hinggsdistamn 23R 16 coTRErted
the termnal b of the swtching elenment SW213 .10 is
cenngsd etetmindle F ef £ rine eswiltaleimy i efpnenterdfdid , the
TIREFIN, and the termnal b of the switching el ement

SV 51 CONBECEIRS dwi Edrei oy telimdrer nswzd 3 ,TIREEQ@he The
second current nenory 2022 has NMOS transistors M21

LE chy WPL6, Th&fh the i
UAEES) SO EIBING St D manga io

Lransiston 1201 LOME oL florride 88 GiOUMbINRor a8sh2,

el"ectrode capaci t or 1 and the
first electrode of the ca itor 22 ar ne é d
tEh?hEeﬁ?bﬁﬁﬁ E»E% tﬁﬁesﬁfg? e e%%%ﬁe%?%ggtdg %e
source of .the NMOS transistor M222 and the é i na
[Eprat “PLe) o
connected to the second el ectrode of the capacitor,
C221, tTeenervhaatennivial e &fi thei sl eFlinmiel esygry SW213
and the termnals -a and b of the sw tching el enent
25s S¥8Rhectdtetdr tha péfehendyOSurrenhsisper hWappinal
connect ed
TIREFIN, and the terminal b of the switching element
SW214 is connected to the output terminal TIRCSO.
The second current memory 2022 has NMOS transistors
M221 and M222, switching elements SW221 to SW226, and
capacitors C221 and C222.
The source of the NMOS transistor M221 is connected
to the ground GND, and the first electrode of the
'éapacitor ¢221 and the first electrode of the capacitor
C222 are connected to the ground GND. The drain is
connected to the source of the NMOS transistor M222 and
the terminal a of the switching element SW221, and the
| gate is connected to the second electrode of the
capacitor €221, the terminal b of the switching element
SwW221, and the terminals a and b of the switching element
SW225.

The drain of the NMOS-transistor M222 is connected
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28 to the terminal a of the switching el enent SW222,

the termnal a of the switching el enent SW23, and
the termnal a of the switching el ement SW224. The
gate is connected to the second el ectrode of the
capacjtor C222, 5 the termnal b of the switchin
etenthe Swmpinahny ¢fetheertii hahing ahemenbiSH#e2, the
switching el ement SW226. Then, the termnal b of the
sherminal 2| eficbie SYWRBching cehementdS¥a23 heandfehence
current input termnal TIREFIN, and the terminal b of
t bermiha T ha ngf etleaesti t6h SNB 241 esentngw22£d Thetdete is
output termnal TIRCSO. By the switching (on/off)

COBhhOLLOH thernui £6BbRY cBLETBRES SYPiBetapdéibbe c222,

- SW221 to SW226 based on control signals CTL201 and

02 BENEL AL 5o Byt hBE G ORLA PhSEYRALN L ISREEA! | Q84 th
g?#%u??g§g4% t eochr%n? sg%pﬁ#%g c?@cﬁit 202" 15 =
havin boy onfi gur at fo tion

o Hine IS ACRHE B70r SR HhP PR PR IBaliE, SRS, T

the reference current ipput termnal ., TIERFIN jnto th
first %Rﬁ?en%h?mﬁﬁﬁwl?%gﬁgo?£t e sBRLhATRF rergment Si223
menory 2022 and outputting (reading) the reference
cufreppnerbrdate ety pefaFPRERNCPETERE $BEVRdJteTRiRAL
menory 2022 or the first current nmenory 2021 to the
oUIREFINer andathd| ReB®inFhekbcoficktbeesybhchbhgwel emept

expl ained later. The current mirror circuit 203 is
CBRRR2guisdcbynéotedekanphe auphisoheemnsbdinTIBUBDent

"source 2031 conprising 25 resistor elenents R211 and

R212 angy peige t ¥PELER BRG] 3607 SEER1don€R32, ofPiBe @niltching
@14, an output current |oad 2032
elements SW211l to 216 and SW221 to SW226 based on control
signals CTL201 and CTL202 generated by fhe control signal
generation circuit 204, the current sampling circuit 202
having the above configuratieon performs the operation of
writing the reference current IREF supplied from the
reference current input terminal TIERFIN into the first
current memory 2021 or the second current memory 2022 and
outputting (reading) the reference current IREF already
wfitten in the second current memory 2022 or the first
current memory 20é1 to the output terminal TIRCSO.

The concrete contfol will be explained later.

The current mirror circuit 203 is configﬁred'by for
example a Wilson constant current source 2031 comprising
resistor elements R211 and R212 and pnp type transistors

0211, Q212, 0213, and Q214, an output current load 2032
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29 receiving the output current of the WIson constant
current source conprising npn type transistors Q15

and @16, a base current sink 2033 for canceling the
base current of the transistor @14 conpri si ng npn
transistors 5 @17, @18, @19, and 20, a current
SERFRIEV B 4Lhe %‘FRH‘F s‘F‘H@rth*e 3fosthe I imerAnsiEnt

and the pnp type transistors 221 and Q31 (current
s@wwﬁmr@@mmmwnm@nmstm%rt@@mommJa'iwdﬁlnd
the pnp type transistors Q222 and Q32), ., and a

a2 IeNnta Soane eclfr &2084s inlc 33 Siaung earrml:istg)rtmé cveeT

R22m and pnp type transistors @22m and 23m The input

teirtaet Jdf REER ©faddies 6 QPPIC @i f e8ing It tSansistors
connected to the output term nal TIRCSO of the

i'?nt% PPl h3p C1 641 22@2 FULLASE e dher&O 354 O

15 the transistor 213 the base of the transistor

J?é%\ t{‘ﬁ CPééf&E W&rt}@gn fype
con#éc ? | npu term na ClIél
e resi tor connected to %@f supply
ittt %P@%%oﬁ%@w SOUREE St ner
end is connected to the emtter, of the transistor ‘
G TLFNT W P PSET BPT oPLEMRNE (Bie? s €9 1PRR type
connected to the emitter of the transistor 213. One
ehepngtstoes rR22312pd PPt - RRABNG Z oRREESRE $IFFER
supply |line of the power supply voltage VDD, the
02 024 —te ncomsr 251 ng nmere 2iis tor t deemant tR22nfandiepnp type
transistor 212, and the collector of the transistor
dansBstoreepaa A0dtHBm.

The input terminal TIRCSI of the reference current
TREF is connected to the output terminal TIRCSO of the
current sampling circuit 202. Further, the collector of
-the transistor Q213, the base of the transistor Q214, and
the collector of the transistor Q217 are connected to the
input terminal TIRCSI.

One end of the resistor element R211 is connected
to the supply line of the power supply voltage V,,, the
other end is connected to the emitter of the transistor
0211, and the collector of the transistor Q211 is
connected to the emitter of the transistor ©213. One end
of the resistor element R212 is connected to the supply
‘line of the power supply voltage V,,, the other end is
connected to the emitter of the transistor Q212, and the

collector of the transistor Q212 is connected to the
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30 emtter of the transistor 214 and bases of the
transistors Q11 and Q212 and further bases of the
transistors Q221 to @@2m The coll ector of the

t ransi st or C214 is connected 5 to the emtter of the
tranS|stor the col |l ector of the transi.stor
@Ibttes ebn %t*@aa%l%h%rc%ﬂ%&%i BARPS 1RsetRE t he
transi stor @16, and the collector of the transistor

Cpusn$is tonne@2 by adt e1yranddf @Eher rsesel ofhe he

transi stor Q215 is connected to the .10 collector of

tteabsbaboss 0D2ER1Bo apB2mases of the transistors Q17

and Q218. The emitter of the transistor Q17 is
connectak t@1lecest | €€t e of rdrei 4t PBLDOri LPIShnadickd
bases of the transistors Q219 and Q220. The em tter
Oéotﬁﬁetéﬁﬁﬁtéfoéfcgﬂé t§aﬁ§ﬂ§€8£e§21§ t fiee COb1 BELLEr of
of 15 the transistor 20, and the emtters of the

g\@&st%xg%ﬁ% 1§2f§‘dhg%9nﬁé8t88m&§°£§8 &911&8%%%0

e en resi stor el enment

nnect d he su h su

BECLEIAL Lhg2uppLY LL0e Ol ANGROVE) SUBBLYe che
emtter of the 20 transistor C%Zl. The col | ector of
tF’éa?FJaﬁE?gt‘B?l@ﬁ renrneghfdcted e FReURdi F¥Rr of
the transistor @31, and the «collector of the

transi sTee s oF themnerarsisler 215 ckereerrecipd cke the

output termnal TIERF1. In the sane way as above, one
epdlbécthe eEsthéotrafsietenecf?l&2and bgseanuécthd to
the supply line of the power supply voltage V,,,, and

t beanshetoegdols7candeQ?ed. t théhémitter of the transistor

‘Q217 is connected to the collector of the transistor 0219

and bases of the transistors 0219 and Q220. The emitter
of the transistor Q218 is connected to the collector of
the transistor 0220, and the emitters of the transistors
Q0218 and Q220 are connected to the ground GND.

Further, one end of the resistor element R221 is
connected to the supply line of the power supply veltage
Voo, and the other end is connected to the emitter of the
transistor Q221. The collector of the transistor Q221 is
connected to the emitter of the transistor QéBl, and the
collector of the transistor Q231 is connected to the
referencé current output.terminal TIERFI1.

In the same way as above, one end of the resistor
element R22n is connected to the supply line of the power -
supply voltage V,, and the other eﬁd is connected to the
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31 emtter of the transistor Q22n. The coll ector of
the transistor 22n is connected to the emtter of
the .transistor @3n, and the collector of the
transi stor 23n is connected to the reference current
output termnal 5 TIERFn. Further, bases of the
temivsien 9 e Fransigr (QR2npdhe H et the
the supply line of a base voltage VKP2 of a not

i trarstrsitead 082rs i@l eayeeckarkria i Bre @miciier 9h the
current mrror circuit 203 having such a 10
cordn gk edt QR 3 heardf e nasl snrrentofl Riffe tstappdistbr 023n
from the current sanpling circuit 202 is transmtted
t Os tEShnEdFE@ Mo Sk CRSEF2A3ed dr 289 - S ahdle Copimichal
These copied reference currents IREF1 to IREF: mare
sepphted fromthe reference current output termnals
1 REF1 to TIREFMmto 15 the DAC s 800-1 to 800-m The

control e% ofatéensersat ol WYol} r% f&%@{@ﬂs‘man& |”t§>231 to

Swi t chi ng cont SwW t chi ng el
SW11 to 216 of th flr cur 1 th
PR TRARTL APPREGERT r ki %O%u%?/thgE 2%?%%61 Sfrage

CTL201 20 and the sw tchi nglzel ement s SV\221 to SW26 of N
tWEP3eebrdl netirtbhesHerbry 2E22 VoL 13E° cIPRPHRT5PYNGHToULE-
CTL202, nekes the first current nmenory 2021 or the

second burthatcumeent yn2oper ireuih202fgere such a
current | REF supplied fromthe reference current

| apufideratiah, TtERAFéFepanc@5cunkestt FREEesupdlied from
current nenory 2022 or the first current nmenory 2021
odhaututhenal seagdyingi tiesuief 20BnLe tuanemitted to the
current sources 2034-1 to 2034-m and copied. These copied
reference currents IREF1 to IREFm are supplied from the
reference current output terminals TIREF1 to TIREFm to
the DAC's B00-1 to 800-m.

The control signal generation circuit 204 performs
the switching (on/off) control of the switching elements
SW21l to 216 of the first current memory 2021 of the
current sampling circuit 202 by the control signal CTL201
and the switching elements SW221 to SW226 of the second

current memory 2022 by the control signal CTL202, makes

the first current memory 2021 or the second current

memory 2022 write the reference current IREF supplied
from the reference cufrent input terminal TIERFIN, and
makes the second current memory 2022 or the first current
memory 2021 output the already written referénce current
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32 IREF to the output terminal TIRCSO. The contro
signal generation circuit 204 makes the first current
menory 2021 or the second current nmenory 2022 perform
the operation of witing the reference 5 current |REF
when the driver ICis generatiqg t he pul se signa
RERBIEXTC the gyttt teranidvnk (ORI nal generation
circuit 204 nmakes the first current nmenory 2021 and

t he secBral caninradntsimgmedr Pe2Eaa tdlare @It 2 giakes the
the witing 10 whenever the pul se signal REFNEXT is

i Aptiét MNarldiyt mdsowprioal ot gried gEmerditcurrait quemory
204 controls the current sanpling circuit 202 so

thet2 S¥LPorhfrhdeoMiid t1h | SF GaFf Lty Othe | R felftce
current nenory, the output current is reliably

SHRPL%&%{%%EF ARat hate 1 CHLE e {@r@éﬂeraﬂbﬁi?? O GPulse

signa generated by the control signa

gener af i Lyeuit 204 includes a signal CSW1l1 for
ofit 767 %%%@é%f'of the switching el enent SW211 of the
first current menory 2021 of .the current sanpli.ng, .

ci rcui tF%émf, %i({;‘?{h“frc{‘}sﬁﬁ@]org%ﬁ%ﬁl%%n?]? Sl 204
the switching - element SW212, a signal CSwWe13 for
ofpkbes Ebat ForsbiceReenk \eRATHR P ERRE e 13econd
signal CSW214 for on/off control of the sw tching
etencant Sugndry 20232 gpbteasypaby perfernothe cvht FoRd of
the switching el enent SW215, and a 25 signal CSW216

f ehenalratf thenpubbe ofigrhel SREFKEXKTgiel enput. SW216.

Namely, the control sighal generatipn circuit 204
controls the current sampling cirecuit 202 so that, even-
if the writing is carried out into one current memory,
the output current is reliably supplied from another
current memory.

| The control signal CTL201 generated by the control
"signal generation circuit 204 includes a signal CSW211
for oﬁ/off control of the switching element SW21l of the
'first current memory 2021 of the current sampling circuit
202, a signal CSW212 for on/off control of the switching
element SW212, a signal csw213 for on/off control of the
switching element SW213, a signal CSW214 for on/off
control of the switching element SW214, a signal CSW215
for on/off control of the switching element SW215, and a
signal CsSW21l6 for on/off control of the switching element
SW216.
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33 In the sane way as above, the control signal CTL202

generated by the control signal generation circuit 204

i ncludes a signal CSWe21 for on/off control of the

swi tching el enent SW21 of the . second current nenory
2022 of the current sanpling circuit 202, a signa

CSWe22 ¥ortheyfiane wahtas|akAve hdhanqurits) &ishdt €TL202
SWe22, a signal CSWe23 for on/off control of the
soenerhed dbentre SWRHl skgrilrognasVeen fekrghl o304
control of the switching elenent SW224, a signa
CBvEPhdéora osigidl cosw2dl DHbr tdre/dOE svdricivhgoRl Enent
SWe25, and a signal CSWe26 for on/off control of the
Sidri EGh NGy B4 EaREY t SHRLH1 ofettie SEcEXP| AnaEdON MérhdrPe2022
gi ven -of the control operation of the current

SGEPLLA oGl FEME {2081 DY g L BEr o PRLS @ | Sh ORBbnIEERIZEP for
circuit 204 wth reference to 15 FIG 10A to FI G

' tl M’o%‘?t 801{1@1?51 gfr Ehe a&ﬁ%&kﬂq t%f%}%g\dtv{;l LSF?%%{ Va? nszpénal

€ control operation wt respec

TESER £OF R oRR T Rl roht PRt Eobuss el aent 223,

out in the sanme way, 20 ,therefore the_explanation,
thefihal SCEHE14 etOR PR/ ORE EPRLFPHeChf thpesELFFRIRS
witing, as shown in FIG 10Bto FIG 10G the

ceherent sPEAAE s TSYPAR2 hn@SWERY 1for conCsiP 1@omErel of the
supplied by the control signal generation circuit 204

t swi hehiog r ehémsapsWag5 ci andi 4 20@nab CHER2@5f¢heon/off
switching el enments SW211 and SW212 and SW213 becone
bhbrbheost Bhe yhetehihg sYemeht ngwetenent SWR14 is

CFF.

' Next, -an explanation will be given of the control
operation of the current sampling circuit 202 by the
control signal geheration circuit 204 with reference to
FIG. 10A to FIG. IOM.

Note that, here, an explanation will be given of
the control operation with respect to the first current
memory 2021. The control operation with respect to the
second current memory 2022 is carried out in the same way,
therefore the explanation thereof is omitted here.

At the time of the current writing, as shown in FIG.
10B to FIG. 10G, the control signals CSW214 and CSW2Z21l1l to
CSW213 are supplied by the contrél signal generation
circuit 204 to the current sampling circuit 202 so that
the switching elements SW21l and SW212 and SW213 become

ON in the state where the switching element SW214 is OFF.
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34 Along with this, the switching el enments SW11 and
SW12, and SW213 becone ON, and the NMOS transistors
M211 and M212 enter the diode-connected state. By
this, the input current flows through each MOS
transi stor, and_each 5 drain voltage is input to

h
o oct r TS NP S (e CAFETIRG EleTERde: S93d lopnd

the capacitor C212. At this time, the drain voltage =
1972 kit eenvad| 3 brramgy A, ansd ttde MR tusasisfers M211
i nput current beconmes just the saturation current. is

i aypditM2 11D . etViheen e dhipsdeatdamenpice] stidfttes. fByorhldig ,r difte
witing to current reading, the control signals

QWY @tV PiTlowd OGS dilch M ldethdisddye, and each
current sanpling circuit 202 by the control signal

QR ALY oM Ldd Cild 15 S il elldier3Md Q¥ el GifStor
SW211, SWel12, and SVR13 beconme OFF 15 in that sequence -

[ e sy t.ghi 14, . -
AT e R A0 R IR MO R cas e
transi st.or 11 and the gatg voltage of the NMOS

PRt sHoF ‘%/I%TZ“ ar Eae%%eﬂtﬁéﬁ‘ I%f‘tﬁ%lv O‘Ii'ﬁ’lqeﬁe | & Tl

of 20 the capacitor C211 and the el ectrode of the
CEpRERIRrsueh (hat the | INPYh LR PREPIRE SR 114G s
supplied to the current sanpling circuit 202 by the
comtuor tiopy e rrephckatimpliei rcuit 204 so that the

sw tching el enent 25 SW214 becones ON. Further, the

~cont r ol Wisdrgnichies oMt o dncCl®\&E flrse from current writing

to current reading, the control signals CSW2;4 and CSW211
to CSW213 are supplied to the current sampling circuit
202 by the control signal generation circuit 204 so that
the switching elements SW211l, SW212, and SW213 become OFF
in that sequence in the state where the switching element
SW214 is OFF.

Along with this, the gate voltage of the NMOS
transistor Mzil and the gate voltage of the NMOS
transistor M212 are sequentialLy held in the electrode of
the capacitor C211 and the electrode of the capacitor
0212.

Finally, the control signal CSW21l4 is supplied to
the current sampling circuit 202 by the control signal
generation circuit 204 so that the switcﬁing element
SW214 becomes ON.

Furtﬁer, the control signals CSW215 and CSW216 are
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35 supplied to the current sanpling circuit 202 by the
control signal generation circuit 204 so that the
switching el ements SW215 and SW216 conversel y becone
ON when the switching el ements SW211 and SW212 becone

OFF. 5 By turning on the swtching el enents SW15 and
S‘V@H%l]a‘?% tur iR Cv et heS AW oM g e 2% S0 4 %nd -
SW12, charges generated by the sw tching operation of
tPeNENR T i giep bl Fenerat SR 101 2kl B\ROD 38 Ehadnddie ed.

At the tinme of the current reading, the control 10
ssimadlsi ICB\llemamids CBVR1T 4ol CBURUS anrevengelly dekdame ON
the current sanpling circuit 202 by the contro

Sirigeral thg esvel edh Oy ChYrhbri t2 BWBDL thad SWiEl 25 \bd @Ina OFF .
elements SW211 and SW212 and SW213 turn off and the

SW t ChigRE o8 fRN loroWhid duilthitfy ehenfindig SIS L,

in the state where the switching ™ el enents SW211 and
16 1 3 SofF 1 86hi s d L0 £! d
ST PN R R T S R QR QR a0
t i staor_M211 determn by, .t he te voltage _.hel d
ST Hhadbed SRR R A I (HFer oA o
termnal TIRCSO _At the tinme of {he Zgﬁirent readi{@,
thee RWEESRI AR sFLEBR 1R 1274 Lh AT A At 1ed-
transistor. By the provision of the MOS transistor
havi ng Athethaisk ey IR IH- HRRAINY pridie SOH-1s3t
the switching elenent for canceling the charges
gehenat edCEj2iheand CIW2Lhi by P& iare suppkirdere the

values at the tinme of the current witing and at the
tcuerehtt Sempliti@nédircuit 202 by the control signal

generation circuit 204 so that the switching elements
Sﬁ211 and SW212 and SW213 turn off and the switching
element SW214 turns on.

Along with this, in the state where the switching
elements SW211 and SW21ll and SW213 are OFF, and the
switching element SW214 is ON, the saturation current of
tﬁe NMOS transistor M211 determined by the gate wvoltage
held in the capacitor C211 is output to the output
términal TIRCSC. At the time of the current reading, the
NMOS transistor M212 functions as a cascode transistor.

By the provision of the MDS transistor having.the
cascode configuration and the provision of the switching
eiement for canceling the charges generated by the
switching operation, the current vaiues at the time of
the current writing and at the time of thé current
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36 reading coincide with sufficient precision. For

this reason, it beconmes possible to distribute the
reference current of the master to the drivers with a
very high precision. 5 By adding the MOS transi stor

haying éh g%%%%%f w%ézﬁggﬁtfgﬁ 3Lhen ﬁtte%‘i sik%r €Bbr this

preci si curr and a

the tinme of e current din could.b ance
biEcREre .tsiﬂﬁﬁemafﬁsga’@&ﬁgi&et%h&&#ﬁéb 5 A feterence

effective voltage Veff = VGS - Vth 10 detern1n|ng t he
cGurernty gftusbprEpstefp kg okt dgdyeyssvwikyl @ verihaigh
capacitors becomes snmall by enploying the cascode
cpmriicggdati.on. The vol t age Vmax necessary for the
operation of the <current sanpling circuit is given by
fol | owi Bg Eqdahgonha Mb8 tﬁaEqmatbﬁnhﬁviEbrshe kesepde
when VGS1 Veffl + Vth and VGS2 Veff2 + Vth, the

f%lnm;wae;q%tl Qﬁestc@&%nftobﬂebﬁmw St ME8 time of the
transi stor M11. Imax = (1 / 2) (W / L) (VGS 1 -

Vbﬂkr%nt @%&%ﬁp%mghh)atv%kgl%;&%)oszhbtalne %%n%égﬁﬁng

as above, the 'ow ng equation is for

(R Bocephutogs) Bty 1% wﬁ%lxﬁe?sfveffag& hat the

10

15

20

25

%gstlon %% cltﬁuat on .3, and W2 i ndica

Gh&L6f @etWEH§P§FbV§fﬁEI1V§ﬁH“Nﬁ' , and L
|nd|cates the channel length of the transistors M11
afgtermining the current value IREF among voltages VGS

held in the capacitors becomes small by emploving the
.cascode configuration.

The voltage Vmax necessary for the operation of the
current sampling circuit is given by following Equation 2
to Equation 6. First, here, when VGS1l = Veffl + Vth and
VGS2 = Veff2 + Vth, the following egquation stands for the

first MOS transistor M211.

Imax (1/2) B (W1/L)*(VGS1 — Vth)2
= (1/2) B (W1/L) *Veffl2 - (2)
-In the same way as above, the following equation is
obtained for the second MOS transistor M212.
Imax = (1/2) B8 (W2/L)*({(VGS2 — Vth)2
= (1/2) B (W2/L) *Veff22 {3)
In Equation 2 and Equation 3, Wl and W2 indicate
channel widths of the transistors M211 and M212, and L

indicates the channel length of the transistors M211 and
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37 M212. Imax is the maxi mum val ue of the output

current of the current output type drive circuit.

Veffl and Veff2 in Equation 2 and Equation 3 nmay be

ef fective vol tages necessary for passing the current 5

t gh,.the MOS transistors 11 d_M12. . Waen

2 B0 T8 oF Paghe B v Fig B8 AE uealE leilrong o
bé the cou Iinﬁ capaci tance between the drain and the
gab® CHRBSPReCBRPBFT t¥BRr AFTBR SHTEREEswi t chi ng

el ements SW11 and SW212. 10 The maxi mnum vol t age Vmax
suppl i e¥efHl t ed NOBE£2 1 msEgeaEsonpd 1andh EgyRzion 3 may be
enpl oyi ng the cascode configuration is given by the

f effenthgecyaitages WVeuessa¥W@ESior N@S2ingathe \Gfifzent
Veff2 + 2vth + a (4) 15 In Equation 4, the constant a

| Bhibagkothagrosbetunedstbesdpaind and MAE2 SoNlice @h

the MOS transistors configuring the swtching

eberBRtsvEVWEABtagd S¥Pida1dnditabscaRoyteYEBly H£Pdcted by
When considering the connection wth the DAC out put,

e eyt b 1 g
VDD = 4,73V, i i ' X
Vate Helely 2L gbafarn By 85 Mol S3knl ig RiBAOREs grons

1t s ssgg that Veffi and

and SW

The maximum voltage Vmax supplied to the MOS
transistors M211 and M212 employing the cascode
configuration is given by the following equation:

Vmax = VGS1 + VG822 + «

= Veffl + Veff2 + 2Vth + « (4)

In Equation 4, the constant o is the wvoltage
between the drain and the source of the MOS transistors
configuring the switching elements SW213 and SW214, and
a = about VDS = 0.2V. When considering the connection.
with the DAC output, the maximum voltage Vmax is given by
the following equation:

Vmax = (1/2) VDD | -~ {5)

Here; when Vth = 0.75V and VDD = 4,75V, the
following result is obtained:

Veffl + Veff2 = 0.675V (6)

According to Equatioﬁ 6, it is seen that Veffl and
Veff2 take considerably small voltages such as several
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Veff2 take considerably small voltages such as severa
38 hundred nV. The error of several nWV generated at
the tinme of the sanpling and hol di ng becones the
problem therefore sufficient care is required so

that ,th | k of di qi I i | i | )
Rab® il O A e St SR Eedtds £0he time

. distributing the reference current between qLiver
12 sThReSRTP L@ P Anket Shodi PRoBRSgi VR ROk

-of the resistor elenments configuring the current

@t ayout

nthepefore reuffiobentt gerdi 58 rreuei ved operitabnti®® t he
reference 10 current between driver IC s, and the
shresgtabid ofttibel|digitah skghal vill heotefidense the
current interconnect for distributing the reference
Chefehéncdetiersntdr i Neertbhfictt Hof efles EALIBut Dnd hehe
drawings. FIG 11A to FIG 11C are views show ng an

eXarPl&ncd Sc@frihe bavREtnOlriferregrstor el ements

-configuring the current mrror circuit 203. Here, an

expl anailon | b SLYENoQT P £358 JNELE of NendUlRuE of

of DAC s provi de iver set as m
t he resistor elene

expl ai ned_above, . s 8211 apd

oohs “LPEE S BOR S ohaR ek bR ERENFLEET ThE SiatePntor
constant current squrce 2031. Further, resistors 8%21,
geppcuit '2G3g BhogdipEriRUFLPE ORPERENPR RbnFRGUFFhEFeRCe
a. current source 2034-1, a current source

2eggrent betypgn gdrivereht ' SourBe bbggspield and

stabilization method of the reference current
interconnect for distributing the reference current
between driver IC's with reference to the drawings.

FIG. 1llA to FIG. 1l1C are views showing an example
of the layout of the resistor elements configuring the
-gurrent mirror circuit 203.

Here, an explanation will be given of a case where
the number of DAC'slprovided in the driver IC is set as m
= 8. As explained above, the resistor elements R211 and
R212 are resistor elements configuring the Wilson
‘constant current source 2031. Further, resistors R221,
R222,..., and R228 are resistor elements configuring a.
current source 2034-1, a current source 2034-2,..., and a
current source 2034-8.

Further, the current mirror éircuit 203 supplies
the reference currents IREF1l, IREF2,..., and IREFS to the
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25 Further, the current mrror circuit 203 supplies
the reference currents | REF1, IREF2, ..., and | REF8
to the 39 . DAC 800-1, DAC 800-2,..., and DAC 800-8

~arranged in the driver I1Cfromthe |eft to right in

5510617, FAE aodld, Soveasd SEATRS &' R Brele IS dne

]:‘
Iayou g exanp ayou

so _.,5 that fhe or . e] enent of the
'?gFéV%ﬁcéccﬁFP%th§ob?E g@sﬁlqufl?hEﬁaA\ eb=1 at

the left end of the driver IC chip and the resistor
el'enentFF@28l b shevs ran xRl e 1oF entPooierreed Ryt
of the DAC 800-8 at the right end of the-chip becone

cl ose tIntteeresampbe 4O Blénehls, R2id Taywbu212s ghaddeso
W1 son constant current source 2031. Further, the

r eBast Gheel@gestsroéléMent eRE2ZENGE tREI F@AEr8AGE CCUrrent
supplying to the DAC s are assigned to .alternate
Daesr&eopnthesl gkt the phghgoant assignetese dRdtbat the
the reference current is returned alternately from
ragbbetor be&aigBa?ae££8rﬂgggsﬁag Lexouhel Ro9H1 52 el

dlf erenc | um nances o por I ons

- %&ES?Bﬁ?Q g he LS&t28§§0 Eﬁ drb ﬁagbﬁ:Q”?F the

e rrg ar Vet

whi | keepi n e d ffe ence of un1nances bet ween
oHrah En?“@%@gs%gﬁ Pheoc S0ShePtlong Fo  REs FORLEESE 4
result, for_exanp as shown in FIG 12, the

| aAFRaRtE %ébsaaﬁfoﬁ%lar pheEBef mlavaﬁas taRtdreprapt

panel by dividing the display panel 102 in the
source Z2031.

Further, the resistor elements of the reference
current source supplying to the DAC's are assigned to
alternate DACs from the left to right and assigned so
that_thé reference current is returned alternately from
right to left.

By performing the layout in this way, the
difference of luminances of portions corresponding to the
left end of the driver IC and the right end of the driver
IC can be made small while keeping the difference of
luminances between adjzcent DAC's in the driver IC small
as it is. As a result, for example, as shown in FIG. 12,
the luminance steps among drivers for driving the display
panel by dividing the display panel 102 in the
longitudinal direction (lateral direction in FIG. 4) can
be made small.‘
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25 longitudinal direction (lateral direction in FIG

4) can be nade small. 40 FIG 11B al so shows an
exanple of the preferred Ilayout. The difference of
the layout of FIG 11B fromFIG 11A resides in the
poi nt that h resistor el enment t

Ponti gdlgl Dy A bt 0 TR it iR i ed
exanple 1/2 value and | aid out by cross-lacing. By
PE¥¥Dtd ng the |ayout of the resistor elements R211
and R212 of the WIson constant current source 2031

by tuckhep ditfifenesrdeataforthef Lsheoul IcfoFIgonstldhtfrom FIG.
current 10 source 2031 can be nmade small. In the sane
VIENA ase iy, ibytiper@imt nghdhesdety atisi ofet helement is
resistor R21 of the reference current source of the

RACE 18001 @énfi@;i&itbfnﬂd&fréiﬂﬁs@éi V&l erhdn B ed #® having

resi stor R28 of the reference current source of the

% ]écﬁgplé P{thxpﬁlﬁé ggﬁd ef&gl&foﬁ@enfréf@ésbyac1ng

cross- 1 aci ng, e variation of lum nances of portions

corres ndl dl oorfmjhi t('}llr ?I/tearfoq'ﬁtogf ttq’b q;résveé’tér e[alrlgnents

the rig can

@}l?g@s ='|“'é£' {ﬁzi%}qﬁhﬁeﬁf %CI;I% ﬁ%%gwghgq%é?ngysource 2031

preferably, the transistors are laid out in the sane
ueiele @R tHee | wolatenidk Foeiibion feneRRE sHoRRent
in FIG 11A or FIG 11B. FIG 11C shows a bad exanple
fapureapa?3Loran | pe Ang@le 1921t he resi stor el enent R221
of the
In the same way as above, by performing the layout

of the resistor R21 of the reference current source of
the DAC 800-1 at the left end of the driver IC and the
resistor R28 of the reference current source of the DAC
800-8 at the right end of the driver by cross-lacing, the

variation of luminances of portions corresponding to the

.left end of the driver IC and the right end of the driver

IC can be made small. Also, other resistor elements are
laid out by cross-lacing matching with them.

Further, preferably, the trénsistors are laid out
in the same sequence as the layout of the resistor
elements shown in FIG. 11lA or FIG. 11B. FIG. 11C shows a
bad example for comparison.

In FIG. 11C, the resistor element R221 of the

reference current soﬁrce 2034-1 of the DAC 800-1 at the

.'left end of the driver IC chip is close to the resistor
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.25 reference current source 2034-1 of the DAC 800-1

at the left end of the driver ICchip is close to the
resistor 41 elenments R211 and 8212 of the WI son
constant current source 2031, but far fromthe
resistor elenment 8228 of _the reference current source
2933m8n b# B%g%cweg gB6l3a af thacd iight SARSHREhEUERTRt
therefore, even if the 5 difference of |um nances
beewees A@PheehutDAErsfrpR the regigber| elegeripRe28 of
the difference of |um nances of portions
cbheespbadenget courhentefturnd 203418 dfi the BACD 800e8 at
right end of the driver becomes large. For this

r engopighbeand PFUtRbéi Exipf Hhéversrél ecaenabgethe 10

| um nance steps are easily generated between drivers.

FaSrrd3bnte EFGLudBhhAkes VhEWRERT a8%¥RLAKRI PACtBein the

_operatlon of distribution of the reference current

| t
ggfd?g??eglgrémgﬁl C%ﬁe ?EfBLSﬁSQ oﬁ'ﬁﬁﬁﬁxaﬂé¥é08f

I bute erence current | RE to the
: dat [ Lph th tical, .
bPaﬁiiﬁasps?ffs%Sﬁa@E%lag ERotRE heEP SRS 4E! bhElariysy, and
the driver -1l to %Ol-n use the_currgﬂt
| SRk eRg 8F Erenariutro BCQUAH| LAGISCi FRbi 1382

as the substantial reference current. 20. In the case
oFeFQPnexHhﬁPeaaPFHF@él§YZ@fd¢§bVﬁys BﬁﬁePFrPﬁﬁedr

i nterconnect of the master reference current will
exumpdahoagsbapshardi speayypaaserafed bhtweenadyhyers.
due to the crosstalk with the digital signal and the

exi st enEecof 1BApedanT®. ol 3K herpovkews upptryesypssening the
operation of distribution of the reference current IREF
among driver IC's

The present display device 100 distributes the
reference current IREF to the driver IC's (data line
drivers}) in the vertical blanking period TBLK as shown in
FIG. 13A to FIG. 13H, and the driver IC's 101-1 to 10l-n
use the current sampled and held in the current sampling
circuit 202 as the substantial reference current.

In the case of for example a large size display
panel, the interconnect of the master reference current
will extend long on the display panel. For this reason,
due to the crosstalk with the digital signal and the
existence of impedance of the power supply system,
digital noise is easily superimposed. For example, when

digital noise generated aldng:with the transfer of the
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25 digital noise is easily superinposed. For exanple,
when digital noise generated along with the transfer
of the 42 inage data is superinposed on the master
reference current, there is the problemthat the

l.um ariat | due to th [ will
AR v T PRI P T e e e
drajod GiPAhe & e AL A (S BRI

period, therefore the generation of the digital noise
carimtiguppius sed the modis wind g YBien ffe Shagdic
data. 10 By distributing the reference current to the
ded tetedn ey drhihadr Slangd [isgigerl othisefisr arrerapadits
having the sane val ue on which the noise is not

ispased can be distributed. After the vertica
bl anki ng period, the reference 15 current |ed over
the panflydisVotarflisnReld M HsRE AWpltdied OH 8 screen in
sanpled and held in the current sanpling circuits 202
0 : ' C z i
Ond Need o] Sl LNt B E Ho Sl Sl idtlle Scrdlichdihtion of

1 to 101-n is used-as the

reference rrent of_each driver |C his -
tﬁ_ée %Jf%%#el?ﬁjosfe (Y T SRR BT 0 e%d&%ﬁﬁ;ér)fjvalue

all of the circuits sampling and holding the,
reF et IR (&E2 of the driver IC s become OFF after
the vertical blanking period, and the potential of the

_comon FefEreidwtnenbe MR iRt dixstheata

line drivers in this period, reference currents having
the same value on which the noise is not superimposed-can
be distributed.

After the vertical blanking period, the reference
current led over the panel is not directly used, but the
current sampled and held in the current sampling circuits
202 of the reference current source circuits 200-1 to

200-n of the driver IC's 101-1 to 101-n is used as the

- reference current of each driver IC. By this method, the

problem of the noise can be solved.

Further, all of the circuits sampling and holding
the reference current of the driver IC's become OFF after
the vertical blanking period, and the potential of the
common reference current interconnect fluctuates. For
this reason, preferably, a dummy circuit of the current
sampling circuit 202 is.provided, and the bbtential.
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25 this reason, preferably, a dumry circuit of the
current sanpling circuit 202 is provided, and the
potential 43 fluctuation of the common reference

current interconnect isdesirably suppressed. FIG 14
Is.a view for explaining the shield and stabjljzation
nELRGHUBFLPReOF oFls cHOBTRRI FRRFT SRR GHEBRRECLR FoTCPRReCt
di stribution of the reference current anong driver

| Bssdeshrahty prereressedpl ay panel 100, the

i nterconnect of the master reference current IREF i-s
passed BPBEGwebh isha eftewsBopowerlasupply e estomhdcand

10 Further, in the case of a nmulti-layer substrate, it

| §thBi Ui £hBi6hCABETRE6ACEF ©het hefppuRtesupptgntayer for
shi el ding. As the power supply for shielding, in for

eXAEBLEohhECE! ESE EHEN@DLLPBBREYoR0SE €RAf Lapetagcthe
current sanpling circuit 202 provided in the reference

&EE% %hgnggﬁggrggigggc?bt5200, as expl ai ned above,

ode-connect éd fransistors M211 and M212

are n chanpel ~MXS's (h%gﬁ%s%, t he cphnect ﬁé

gr ound %IF%ﬁépr%%%?Eed > fp%ﬂegngégg y%t%%?g %%geCt

the dj ode-connected transi stors, M211 and M212 28 are

poEhkhReM2REBE STRBRERNSE, CPREG Er EREBnAECPRESEE Retween

power supply voltage source VDDa of the anal og system

Mehjeddgueel PevghabPYPRLY LABErceBngcata |ine driver

I C. When there is crosstalk between the interconnect _

of the Fastkeryeimrtheecaserefital| REFtindayer substrate, 1t
is laid (interconnected) on the power supply layer for
shielding. As the power supply for shielding, in for
example the first current memory 2021 configuring.the
current sampling circuit 202 provided in the reference
current source circuit 200, as explained above, when the
diode-connected transistors M211 and M212 are n channel
MOS's (NMOS's), they are connected to a ground voltage
source GNDa of an analog system.

When the diode-connected transistors M211 and M212
are p channel MOS's (PMOS's), they are connected to a
power supply voltage source VDDa of the analog system.
Many digital signals are input to a data line

driver IC. When there is crosstalk between the
interconnect of the master reference current IREF and
these digital signal interconnects, the current flowing

into the current sampling circuit 202 fluctuates for
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25 these digital signal interconnects, the current
flowng into the current sanpling circuit 202
fluctuates for 44 several hundreds ns to several ~Ls
after the digital signal changes. Wien the current is
ends up being held by the current nenory when it

f seice TRt Rundreds manke sevgrakits afteeithe gt ed

for each data line driver driving 5 the_display pane
byignad stloangeer Wen thaseitrene intendvimedcigi theld by

master reference current is passed between the shield
usiee poweren s upgEhgry nvleen ohinefl sctwr prey entl uihance step -
attachnment of the coupling capacitance Ccross wth

t &ed gl @bt Beisg Vfehe 2Lt &dt B6E OSAEE tdASa NLide adriver driving
possi ble. Further, in the case of a multi-I|ayer

sggétaggﬁlayypaﬁgyLﬂgzaf@iéﬁéﬁrconnect of the master
reference current |REF on the power supply |ayer for

shi el dig 11[,11113?3 V@éégsg%n Oftﬁ@%ﬂ%@é&ﬂ{g@&toﬁa&@irﬁm

Cs is made Targe, the . uctuati on ‘Avcross due

h |k _is.mad .. AV = (M H -_VI
e bREnER e Aok T OB b 98, e e

Here, Veff is the effective voltage Veff = Vgs 2
VERPRLY g1 P ReFRenReGaEi FBrPERVERE the r%{aﬁ‘%fﬁ%%. & the
Further, in the present display panel 100, as al ready
espial hed, c@necwgw@e&cm%m whle Haeadiglizrkesional
the vertical blanking period to reduce the anount of

t hbeterossnetk aa dishrabupbagibhe.reference current.

Further, in the case of a multi-layer substrate, by
laying the interconnect of the master reference current
IREF on the power supply layer for shielding, the wvalue
of the interconnect capacitance Cs is made large, and the
fluctuation AVcross due to the crosstalk is made small.

AVeross = (VIH — VIL) x (Ccross/Cs) x Ndig

AI/I = 2AVcross/Veff

(7)

Here, Veff is the effective voltage Veff = Vgs -
Vth held.in the capacitor of the current memory.

Further, in the present display panel 100, as
already explained, the value of the image data is fixed
in the vertical blanking period to reduce the amount of
the crosstalk in distributing the reference current.

Preferably, for transferring the digital data, use is

'_made of a small amplitude transfer technology or small
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.25_Preférably, for transferring the digital data, use

is made of a snmall anplitude transfer technol ogy or
small 45 anplitude differential transfer technol ogy
(LVDS). For exanple in the first current nmenory 2021

when_  th d| conne ed trapsi stor.s 11 a 12

o TEP ¢ alEs ST tH Sy d@?"ef?% ned
using the 5 ground GNDa of the anal og systemas a

st andar¥Rr teaetlsn e 11 Heq) iRk (BRI Jemofhe 021, when
capacitors C211 and C212 are connected to the ground

vohé agecdetcorndéhiBed Wensideors ddRlEorma M2 are NMOS's
transi stors M211 and M12 are PMOS's, the IDS is

des eeRpheindgdi sifotvde P8eIDS upPpl Je tdfinimmdd agei so utlve

VDDa of the anal og systemas a standard, therefore the

05PYRAAt Pk N3k stré £H£1§§p§§étémsa£2é1sﬂ£ﬁHa£212t@éﬁefore
connected to the power supply voltage source VDDa.

F t a hees
O PR L oS S SEo Ll relTerd T o

d
B e e Tt R T e U ARy

NMOS curr ent and uses omer S vol t

sour ce WBER Hhe "Em%‘x%n%?%’be%%% Jt?fé‘“&%&éé/]o ad $212
PMOS current nenory. 20 When a_power suppl haV|n

i Aver B¥OBSFar Fhe FésuééddeF%Fm%ﬁ%dsHFéPﬂlHée B9@ﬂrtﬁ%PP1Y -
ground vol tage source GNDa and power supply vol tage

sval tag¥Dbauvfet BDanaf ogheysrahPoghavetes a8 af stepdard,

of nmV or nore, so exert an influence upon the
pthereforewhha theundr tentineher gfpehéocapathtors C211 and

C212 are connected to the power supply voltage source
VDDa .,

For this reason,_in the same way as the ground
terminals of the capacitors C211 and C212, the shield use
power supply interconnect uses the ground voltage source
GNDa of the analog system in the case of an NMOS current
memory and uses the power supply voltage source VﬁDa of
the analog system in the case of a PMOS current memory.

When a power supply having inversé polarity is used
fo: the shielding, even the ground voltage source GNDa
and power supply voltage source VDDa of the analog system
have noise of tens of mV or more, so exert an influence
upon the precision when the current memory performs the
sampling and holding.

During the period where the image data is
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25 sanpling and holding. During the period where the
i mge data is 46 transferred, each driver on the

- display panel 102 is operating at a high frequency.

For this reason, due to the existence of the
i npedance of the power supply system. the r .
SEEP ST rEvets TACH AT S e P R e 102 A

in the exanpl e expl ai ned above, assumng that the

. neReERtivg crbne hkah rErRIYSN@t HRT fFHHE tTRAAT v &fUg EO

101-1 and received at the driver IC 101-n, for the
dtheeexitteitd-of the imvedanid fef crive pewewsURNg system,

"G\Da of the driver IC 101-1 and the GNDa of the

deh& epokér 18dppl ¢ 0l Seeld ngf yriow eI d bpsséperaedey efibectuate.
current as noise. By providing the current sanpling

Circuitag02, &Yenexddpldatmmaing] dtherd) csmpiaerthat

supply voltage G\NDa fluctuates, the gate voltage al so

‘;*;H%t HALEs QQELPgﬁcQchEP&%E apachhOsst Erldm ol @dZver Ic

he current nenory. In 15 the end, the gate-source
% age_of, the transistors ] 2 do t :
(EbLTAcREY EaSetiPdiet PiF FBhter OIF, 17 4n (OB tne ariver
supplied to the_ driver, EIG 15 js a block djagram.o
SHBLABEnex sipl LoPL GHEE SRS PAETORn oFe VEFR, Shothe
current source circuit 20 according to the fresent
efsdiereRt. 19helogprdeEbaceor Phetheedthverefertftan
current source circuit 200B fromthe reference

ceeemangiyupverlapscthe pebarence| qiryentsigenoine.
that, in place of providing the constant current

'sour ce Byrpbotvidimg the current sampling circuit 202, even

if the level of the ground power supply voltage GNDa
fluctuates, the gate voltage also fluctuates together by
the capacitors C211 and C212 of the current memory. In
the end, the gate-source voltage of the transistors M211
and M212 do not fluctuate, so a stable reference current
can be supplied to the driver.

| FIG. 15 is a block diagram of a second example of
the configuration of a reference current source circuit
according to the present embodiment.

The difference of thé present reference current
source circuit 200B from the reference current source
circuit 200A of FIG. 7 resides in that, in place of
providing the constant current source circuit, the
reference current IREF is supplied from a current source
such as a constant curreﬁt generation circuit or a
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25 reference current IREF is supplied froma current
source such as a constant current generation circuit.
or a 47 current output type DAC separately provided on
the display panel 102 for each driver IC (101-1 to n

n the resent enbo Th t
Ic‘?}fﬁ‘?“"grﬂf g?‘??ﬁ?%n%%ﬂ:&r&?o% Eé\lf'%&t‘]hgsp q’slégr%?fsn those
of the circuit of FIG 7. Note that_it .
e Brebr02 e (945D Aehen Jf { (Ll T ap gy dn the

connected to a plurality of current sanpling circuits
ipretane ahbodimentyent mirror circuit. 10 Above, a
detai |l ed expl anati on was gi ven above of the concrete
‘conf i gurted i mestansf fihne te¢anii aird tieon efret dhwetions @énre the
source circuit 200. Below, an explanation wll be

5 Ok¥RE 9& thsséd UPEt tRAScDfctie 6ENBI®I Y. conponent s of
a driver IC 101. 15 Atest circuit 1000 tests the

oper at|\gf o1 idie + end 181 &4 i dinTs NeSRORT duird rynd
signal s TMODE and CLK and outputs the test output of

the %Lg?gggg{:nghe '&oﬁﬁ?g%g £ &%Iﬁpélftf%‘ft

FTVE C signal s 20 and ‘control

nals to a ite ¢ rcu t 400,.a
ordeeat: sonalian pEERabES, 9 Bh8e B8 B8 suprant mprror
generatlon circuits 700-1 to 700-(m 2) in response to
tAérchdifecti on control signal DIR a reset signa

RESET, a |oad pulse LOAD, a |latch pulse LATCH .and a
10. cl ock shigpee, a detailed explanatlon was given above of

the concrete configuration and functions of the feference
current source circuit 200. Below, an explanation will be
given of the functions of the remaining components of-a
driver IC 101.
15 A test circuit 1000 tests the operation.of the
.entire circuit in response to input signals TMODE and
TCLK and oﬁtputs the test output of the corresponding
‘circuit to TOUT. |
A control circuit 300 outputs drive clock signals
20 ‘and control signals to a write circuit 400, a flag use
bi-directional shift register 500, and control signal
generation circuits 700-1 to 700-{m/2) in response to fhe
direction control signal DIR, a reset signal RESET, a
load pulse LOAD, a latch pulse LATCH, and a clock signal
25 MCLK,.
| The write circuit 400 latches inﬁut m number of
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25 MCLK. The wite circuit 400 | atches input m nunber
of 48 bits of image data Dn [m 1, 0] based on the
drive clock signal and control signal fromthe
control circuit 300, preferably |owers the operation

REPEcet imbgeciabahbE Bar . (61 PRgRarer ERTogYeRE, ook

- The flag use bi-directional shift register_ 500 Shif£80
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t RégpphgasfgRansrepupienai ghars) theARIPRESF chRguit

NEXT/ START input fromthe two ends of the shift

r pgeseeablyolangref theeobetatdenr Eghaudherchbyons
according to the 10 direction control signal DIR and

t Berdelypachlklscgagkbssiand aadt pakpsignihe repult to an
fromthe control circuit .300. The shifted flag

sigAgk HatsupRki edqtatbheairiBgesdata use register
array 600, and the position (address) of the register

array fEﬁemkiégggséhﬁiLHEQSc@@Bﬁai”QHifEfQg?iE€e§5500

wite circult I's selected. The i nage data use

regi.ster arr I ma e Y <899 5h S sTRBE/AHEK8dang

b? ﬁ%%se%aﬁp%éagbﬁﬁggag%fﬁggﬁg%yéegregfgters aég ﬁolas

the_inage data input fr the wite circuit 4?% in .

t NEXTGTERY, L3Pt & FPIOM oS (40 ST 96 tPEnSTeFE FRE-SEeT

hel d i mage data to the register of the rear stage,in h

r &9panFe ofo thige lpffucToright Fdresrtiorse acRpeEAingndo the

sequentially outputs the same to the digital/anal og,

conrectiion contmols sHace1800R1 angl $be- drilyer €dpokseigpals
the channel selection signals input fromthe contro
and control signals input from the control circuit 300.

" The shifted flag signal is supplied to the image data use
register array 600, and the position (address) of the
register array for writing the image data input from the
write circuit 400 is selected.

The image data use register array (image use
memory) 600 is configured by for example double buffer
type registers and holds the image data input from the
'wfite circuit 400 in the register of the front stage. It
transfers the held image data to the register of the rear
stage in response to the input of the latch pulse LATCH
and sequentially outputs the same to the digital/analeg
conversion circuits DACs 800-1 to 800-m in response to
the channel selection signals input from the control
signal generation circuits 700-1 and 700-(m/2).

The DACs 800-1 to 800-m are current output type
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25 signal generation circuits 700-1 and 700-(nf2). The

DACs 800-1 to 800-m are current output type 49
di gi tal /anal og conversion circuits. Nanely, these
conversion circuits generate the current signals
corresponding to the inmage data sequentially input
§?W§;¥%NEP put
the sane 5 to the current sanpling circuits
cerriversion checelrs arnertethe Fuient oty
900-min a time division manner. The current out put
cidrredsoding , tO0thE, image adrita 9ywentiealnfinpriedtrom
by the current sanpling circuits according to the
PERS eftha did V@Rt Ois € XPd @i fiedr adnbwey ad@d d:fd hhwiput the same
wi t hstand vol tage or nedi umw thstand vol tage current
Oplt PHbe t E@RSESE OL SMPBLLRG db Nl Ptd NeoRf B§eRing | fVE NG Olent
expl ai ned above. These current output circuits sanple
?Qgiégméd?lPSuJ@Q?V?ééL?”E& U6k S1 50K I £5RONGH Phs1h hd¥ner.
i e ata 1npu romthe digital/anal og conversion 15
circuits DACs_800-1, 800-2,..... )0y m |_put put
the helf COPFEREE TRR b THarT ?gg“?&g&[ ‘bu?dk?eér)’rﬁ fial 79
in_ response to the input of the L E)%%gfals. The ..
cBPP Rt 2B8t FARE L gPESTr PYeFPPCCHBISRE PRTF- HPEsEhEHI"S
enbodi ment holds the input image data Dintm1l, 01 20
bagedrdinghtocbher Bresephal n¥ephiPRISKPHRTIRRE dUPYRRE
It outputs the held inmage data to the DAC s 800-1 to
8B0ghn watbsktdhdgvbbtegie chamediumervidthibandi yadkageThe
digital/anal og conversion circuits DAC s 800-1 to
88QrfegenengpatandassppkyrihacecetdirgceoctheepresREF

invention explained above. These current output circuits
sample and hold the conversion currents corresponding to
the image data input from the digital/analog conversion

circuits DACs 800-1, 800-2,..., and 800-m and output the

held currents to a plurality of output terminals in

' response to the input of the LOAD signals.

The current output type driver IC 101 of the

_ present embodiment holds the input image data Din[m-1, O]

based on the control signal supplied from the outside. it
outputs the held image data to the DAC's 800-1 to_800—m
according to the channel selection signals.

The digital/analog conversion circuits DAC's 800-1
to 800-m generate and supply the reference current IREF
supplied from the reference current source circuit 200
and the current in accordance with the input image data
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25 supplied fromthe reference current source circuit

200 and the current in accordance with the input inmge
data 50 to the current output circuits 900-1 to 900-m
Then, the current output circuits 900-1 to 900-m hol d

LBS RS Ehttent BRLGALLOTAES ShOLLoULBR0R, mogp, e

held currents to a 5 pluralltY of output termnpals in
re9pERBE PBtPHE Fhpouibs SPRzl EADPePgRaRoIdnBheppFyents
themto a plurality of not illustrated data Iines on

t feppl $ptlafrpmnthe @iGitab/asahbogi cenverdiayr ahroniha
exanpl e of the <configuration of a current output

cbAcust 80b-LheopBesent oilGpatbbtHenkald Aueueneatto a
output circuit 900 has, as shown in FIG 16, a first

MKrgQit?ngfao§€§ﬁﬂdt8§ﬁkngﬂg ifasBsp6ARBS t6i BPedinput of
plurality of current sanpling circuits, and a current

_OFBQULohbaE§bBEQV ahGaYupf3yCeARR $bNY %1&?a@h€&abftﬁot

tran3|stors havi ng prede erm ned w thstand
n 0 0 h
l %Q%-r s¢ ggégg%%%?' y?ﬁé % e g%?téggg?eqU|red
for drivin 102. shown
16, pl u’f“aﬁ?tﬁg i cﬁwéﬂf@z 133REMi R S FUPTRL80TE 1the
to 901-n and 902-1 to 902-n of exactly the nunber of

cﬁﬁﬁﬁég§réF189tBﬁtaCGFFEﬁPtaPBtPHFrSﬁﬁgalt théhP|P§?Sent
bank 901 and the second bank 902. The current sanpling

cembodimegtl-1 to 901-n of the channels of the first

bank 901 are arranged correspondi ng
A current output circuit 900 has, as shown in FIG.

16, a first bank 901 and a second bank 902, each
comprising a plurality of current sampling circuits, and
a current output transistor array 903 comprising a
plurality of transistors having predetermined withstand
voltages of medium withstand voltages or high withstand
voltages satisfying the voltage required for driving the .
display panel 102.

_As shown in FIG. 16, pluralities of current
sampling circuits 901-1 to 901-n and 202-1 to 802-n of
exactly the number of channels of output.current are
arranged in the first bank 901 and the second bank 902.

The current sampling circuits 901-1 to 801-n of the
channels of the first bank 901 are arranged corresponding
to the current sampling circuits 902-1 to 902-n of the
channels of the second bank 802.
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25 to the current sanpling circuits 902-1 to 902-n of

t he channel s of the second bank 902. 51 . Further, the
current sanpling circuits 901- to 901- n and 902-1 to
902-n of the channels of the first bank 901 and the
second bank 902 are arranged corr.es ondl t.he

tr ansi HWrF03- e FHFET FARRY the o e 901-
wi t hstand vol tages of channels of the current out put

th aard S - by shorthaphpwnels eheths (Kirgafank
901, they are arranged corresponding to the current

S0l amy CThe capcod banlof 9¢heafe rarramaedetoryerponding to
current sanpling circuit 10 902-1 of the first

chies netawd i & bier s el banko@®2n Izaneli hdnetihe amsedd osrmined
903-1 having the predeterm ned withstand voltage of

thech s £5hd Channehed Not NEhati& POt o OUER cut F S| StiBsut
array 903. The current output termnal 1OJUT of the

cyfgggist&§_§@€§Y|@@3C|rCU|t 901-1 and the current

out put termn | QUT of the current sanmpling circuit

902-1 e_comm gconnect S ce. t

transi stor Y3t ‘%aw ngr}1 hj'gdlbérgdé%l%% mé)ﬁe’d WI%% and
voltage. .In the sa bove y_are. arran 2
PR aap OO TP THeS Lt r BiE CABPT s apLiny SRsoRte
of the n-th channel of the first bank 901, the
c%@¥ehtofsﬁh®|fh@sE|¢%%nPebozthe oFUFRRNhR- FATRhiRGeFiBFULt
the second bank 902, and the transistor 903-n having

t 92~ prefietbenf hegt wehannahdofothageespndhbankt §02, and
channel in

the transistor 903-1 having the predetermined withstand

voltage of the first channel in thé current output
transistor array 903.

The current output terminal IOUT of the current
sampling circuit 901-1 and the current ocutput terminal
IOUT of the current sampling circuit 902-1 are commonly
connected to the source of the transistor 203-1 having
the predetermined withstand wvoltage.

In the same way as above, they are arranged
corresponding to the current sampling circuit 901-n of
the n-th channel of the first bank 901, the current
sampling circuit 902-n of the n-th channel of the second
bank 902, and the transistor 9203-n havinglthe
predetermined withstand voltage of the n-th channel in
the current ocutput transistor array 903.

The current outpﬁt terminal IOUT of the current
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25 the current output transi stor array 903. The

current output termnal 1OQUT of the current 52
sanpling circuit 901-n and the current output termn na

| QUT of the current sanpling circuit 902-n are
commonly connected to the_source of the transistor.
UL 2 | Fr S e kot 2R%i HeRl GREFRR BRI TRt drmipal
In the current output transistor array 903, drains of
t HUT refisthe operomet 1sampbing circuil 903-h Qi FRITIPRLY
predeterm ned wi thstand vol tage are connected to

ot cteddso e 1so@bde 20f . the anda®9ils por THRS cyrhavitng
input termnals "Il Nof all current 10 sanpling

CHHE Ub+SA0drii h&d it s 8add 9081 tage. 902-n of the
first bank 901 and the second bank 902 are connected

to the gUrEglt oMt &8F Fﬁk@aﬂ:ﬁa@éléﬁ@r CaFFBRtoms!f Pifains
type DAC s not shown in FIG 16. The current sanpling

fcgﬁést?g s}sﬁgr§0§0§ ff ébgo 'rSt béﬂ& 9@5-§nﬂa§bﬁg the

curren sanp |ng circults 1°t0 902-n of the
seco d, bank al ternate contr
PO GeRBUE= T CASFRR KO hds Fher EoafeEefolo output
control signals OEO and CEI g these current sanpling
cPreg; Pa4oBi- 90052001 n SBHA2SBZPY to 902- n, drive
currents in accordance wth the. 20 out put currents
of the Iﬂ@f@ua¥%nﬁohﬁ9%¥e§eF%1%%¥siFFES?E&%%H garzent
lines on the load side via current output transistors
083mp] i 893c2rcuitsaf@1903tn. 9PhencandefP2olt pat 202-n of
circuit 900 of the present enbodi nent nust supply a

~ deheereyskebanknoatcendanhe wetbnd bank 902 are connected

15
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to the current output terminals of the current output
type DAC's not shown in FIG. 16. The current Sampling
circuits 901-1 to 901-n of the first bank 901 and the
current sampling circuits 902-1 to 902-n of the second
bank 902 are alternately controlled to a writing mode and
a reading mode in response to control signals OEO and OEl.

| By these current sampling circuits 901-1 to 201-n
and 902-1 to 902-n, drive currents in accordance with the .
output currents of the DAC's are connected to not
illustrated data lines on the load side via current
output transistors 903-1, 903-2,..., and 203-n.

The current output circuit 900 of the present

embodiment must supply a drive current in accordance with
the output current of the DAC to an organic EL element

with a voltage of about 10V to 20V when driving an -
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:_25 the output current of the DAC to an organic EL

10

el ement with a voltage of about 10V to 20V when

~driving an 53 organic EL elenment. For this reason, by

provi ding one of the -transistors 903-1 to 903-n
havi ng, the predeterm ned wthstand voltage of a
rREFHUM i F s HRBER0I t age or high 5 withstand vol t age

~for each output channel and outputting the output

cur r entFaR g erRARITENEE REAVHHERT rtF 1°%F o-h% he

organic EL el enents of channels via the pads 904-1 to
OtdamsiatdighS@3tiage P83+mnkikeing Ftize nredeterminedit -
di agram of a concrete exanple 10 of the configuration
ofri thetSHd €6l tS@aPbE ng wédTumt 8i t98taddt voDbdga andhigh
902-1 to 902-n enployed in the first and second banks
9W1tRedaR@2vei tihe eYFrenthostbplt €hasHel 2RQ. odbputting
current sanpling circuit of the present current 15
OEﬂQu&uE%?EUkBBgQthfﬁg%aﬁhéheﬁgréﬂtF&Qﬁpiingp&gﬁbuit to

transr st 1 an 2, swtching elenents. SWO01

t SWA06, . c citors Ol.a . 21 t Danya—
oBeecoReen1 & FE RiS0Snte gt Hharters FigobiesREEso04" o
shown in FIG _ 17, in. the gcurrent. sanpling 20 circuit

oP OB clr PegR Ha%ﬁﬁgecFFcﬁ?Pdgﬁﬁf the on/off contro

of the switching el enents SW01 and SWP05 is carried

out by FE@- ob¥ ph® 3i ghhrelbfdingraNet gat soReppte grgmple
the inverter 1Nv901, and the on/off control of the

seft thengoefegonatiswpof she swpoenitssemplisg sdtchyts

- the
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301-1 to.901—n and 902-1 to 902-n employed in the first
and second banks 901 and 902 of the current ocutput
circuit 900.

The current sampling circuit of the present current
output circuit 900 has, as shown in FIG. 17, PMOS
transistors MS01 and MS02, switching elements SW201 to
SW906, capacitors C901 and €902, 2-input NAND gates NG90l
to NGS03, and inverters INVS01 to 905.

As shown in FIG. 17, in the current gampling
circuit of the current output circuit %00, the on/off
control of the switching elements SWS01 and SW905 is
carried out by the output signals of the NAND gate NG901
and the inverter INV901, and the on/off control of the
switching elements SW902 and SW906 is carried out by the
output signals of the NAND gate NG902 and the inverter

INVO02.-

54




i0

15

20

25

25 out put signals of the NAND gate NG&02 and the
inverter 1NV902. 54 Further, the on/off state of the
switching element SWO03 is controlled by the out put
signal of the inverter [NV903, and the on/off state

of the switchin elerrE/w SV\94|scntroIIeg% ti £
out put FITGRET rof hlehé”i RFdr 52 tes of ﬁ‘y e ggen
shown in FIG 17, the switching elenents SWO01,
SRS iSYUs trald SVgns the QHRYyuriahaly ofphs inverter
transi stors, and switching el enents SW03.and SW04
are oad f iagu:l ethdyorlNVIEE tstarisd stfortthe 0L tluingt le AmpTal
CK1 and the output signal of the inverter INV903 are
i SWBI0 4 t s tBentrglled ey tied @ftpite siAND gaff eciNGO0IVerter
and a clock signal CK2 and the output signal of the

gr INV903 are input to the input termnal of
t NAND gate N&02. 15 A selection signal SEL and a
Wi te n [ t n

?tl‘?aﬂg %ﬁ\l\éﬁumﬁ{ & S UPRE | &7 t G-H R tehi gl

termna at e 'N@03.” The input termn

oL AL @Q@%at%ﬂ%ﬁ%””% s s it dgured by

terminal of the inverter | NV902 is 20 conn t
OBNPBt LrRRA AEPTHF TRE RUNEFIGHES RESHRNTS @g&&? g SReoe.

terminal of the inverter INV903 is connected to the |
oarpuconfiannad by TMES NARENgREEORE003. Further, the
out put enable signal OE is supplied to the in ut

t er m nah ciothesignel t@K1L | ad0the Rietpwpgignal of the

inverter INV903 are input to the input terminal of the
NAND gate NG901, and a clock signal CK2 and the output
signal of the invertéf INV903 are input to the input
terminal of the NAND gate NGS02.

A selection signal SEL and a write enable signal WE
afe supplied to input terminals of the NAND gate NGS03.

The input terminal of the inverter INVS01l is
connected to the output terminal of the NAND gate NGS01,
and the input terminal of the inverter INV902 is
connected to the output terminal of the NAND gate NG902.
The input terminal of the inverter INV903 is connected to
the output terminal of the NAND gate NG903. |

Further,.the output enable signal OE is supplied to
the input terminal of the inverter INV904. The input
terminal of the inverter INVS05 is connected to the
output terminal of the inverter INVS04.
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evrkent §68boand aff

25 terminal of the inverter INV905 is connected to the
output termnal of the inverter INV904. 55 In the

‘present current sanpling circuit, when both of the

sel ection signal SEL and the wite enable signa

V\E
are held at a high level at the tine of the .current
wri ti ngt S IREREEN t KEHATHutS PN | Tt/ igppoth

5 becones the high level, and the switching el ement.

SvBotle selestipn signdl SER mandtHee crbike sepplile ignal
and CK2 are held at a high level, therefore the

ONE paits oé1d het NANDL glg at @ge NGRO 1tlae dt NGBS 02F atlee hetitirent
a high level, and the outputs of the inverters I Nv901l
angi t NV 08safel hedy, atha d@chew o£vehe PhvéhisartIMme9os
the switching el enents SW01, SW02, and SWA03 becone

Pecsids t BRe 0hIGH BANLEN 289 EhENBRL EciVR§ 40l SWERE, SW903
and SWB06 becon® OFF. By this, gate voltages of the

; . _ _  MBO2 . . e
oFBPRL 081 SalPB: 8060 HED S AL DB 51581 BEcRY e 6%
t t d of,th t it] , L
Ohofa eBGRAN S 1R0EL, cEhERbaRteLHNY QhPPufROSE (thp e
low level. In resgonse to thié,athe SW
e

chin
S8 posechetduaton PLBho eREL chatd ghe
the OFF state. On 20 the ot her hand, alonagmﬁth t he

t ouhbugsopf thet heveshprehiNyoel enbdt INVBBZ, 2arfeheld at a
swi tching el enent SWO05 turns on, and along with the
t Uowi hgvelf Bf thésshimehi hje evihehingv@demenhe SWI01,
switching el ement SW06 turns on. Then, when the wite
esmbbe , shgdabwiE3sbetohesON and the other switching
elements SW904, 8SW905, and SW906 become OFF. By this,
gate voltages of the transistors M901 and M902 are input
to the electrode of the capacitor C901 and the electrode
of C802.

After the end of the current writing, the clock
signals CKl1l and CK2 are sequentially switched té the low
ievel. In response to this, the switching elements SW901
and SW902 are sequentially switched to the OFF state. On
the othér hand, along with the turning off of the
switching'eiement SWS01l, the switching element SW905
turns on, and along with the turning off of the switching
element SW902, the switching element SWS906 turns on.

Then, when the write enable signal WE switches to a
low level, the switching element SW903 turns off. At this

time, the capacitors C901 and €902 hold the gate voltages
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25 low l evel, the switching el enent SW03 turns off.

At this tinme, the capacitors C901 and C902 hol d the
gate voltages 56 of the transistors MB01l and MB02. At
the time of the current reading (current output), the
out put enable signal CE is held at a high level. In

rek peh et ¥ans s tors AP hwianhiMP %l enent SR04 t ur ns

on, 5 therefore, by voltages held in the capacitors
Co01 arkt WsDXtimeheof rhes imen WOTRUEAS NEYE et putput),
the saturation currents determned by their gate

vohé agetspu hassble i@l CR elotigld #t amluiglputevel . In
termnals Tout to the |load side'. 10 The PMOS

t FEESHSEET tHPARI Of the PFLSEMingsY@nént sSWgH4 ngirns on,
circuit operates as a cascode transistor, therefore

aEgéF@f&i‘&FﬁB% PE1LNG QUMDY THTFIRDt cS£61 5309 cFOW @nd
reducti on of

he i nfTuence due to the variation of

tESOboaghéig?aﬁ@fs@@r@ﬁ@é@f %?g% P LHePrEs€daturation

cUrrent “sanpling crrcuit, pre y, the channe

i dt h t MOS, t i st i ] s
SGRTERTHG SrbrEminetans FASE, Tore (ELERYT Trere e
channel width of the MOS transistor configuﬁin %he
SGHEFERNKS BrensWiPehobiom 1RV RaFevRI T2 LS of i br to nFRR

20 gates is used as the switching el ement SWB05, and

t hoadf sidlem are used as the switching el enent SWB01

Note that, the sanme is true also for the MOS

t r ansi sTe sPMOS tramsngtor MOGH ¢£hing RYesrit OOVt

and SWB06. Wen the operation node shifts fromthe

CBafmPling circuit operates as a cascode transistor,
therefore an improvement of the output current precision
and a reduction of the influence due to the variation of
the load side can be achieved.

In the present current sampling circuit, preferably,
the channel width of the MOS transistor configuring the
switching element SW905 is formed to about 1/2 of the
channel width of the MOS transistor configuring the
switching element SW901. Alternatively, one of three
gates is used as the switching element SW905, and two of
them are used as the switching element SW901l. Note that,'
the same is true also for the MOS transistors configuring
the switching elements SW202 and SW906.

When the operation mode shifts from the current
writing to the holding state, it is important for holding

the correct write current that the charges'generated when
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25 witing to the holding state, it is inportant for
holding the correct wite current that the charges
generated when 57 turning off the switching el enents

- SWB01 and SWL02 be cancelled. Wen the swtching

el ements SWB05 and SWB06 turn on before the mﬁtchiqg
cterping SEPothansvshgbdngtetements FWROLrang 502 oo
cancel | ati on beconmes very snmall. For this reason, the
sganchl hgdel ¥nent the\gobtahingv@bernente WP rapy FHAOS
out put of the inverter after the NAND output for
deisvhngnt befswet the ngwetehieny se BABEA tansw BB 02nd SWS02
According to the present current sanpling circuit,

thgrhnbFeengre Ok rthatS¥Et 68hBg1 DREL 6h i bEcuhibe hvdegosmsll .

a 10 probfen1mhen form ng a sem conductor integrated
CROEUhi s FehSdHCCHhe! B 2ot oYahiREs abwbbe LhaesWdOE

i
e current wifing and the tine of the current

{%?%ngigging§d%h%LéHt€8EfB%?kﬁgt%ﬂ? 9£§Lo£ft39dtﬁ35ﬂ%ND

nce due“to artatron o e clrcults on

output | gad side.is su essed. descr| aboye
iﬂugﬁgﬁ %BFr ﬁ?v§ﬁﬁp% ﬁgsgg%FﬁbF?,e ﬁnfﬁeéggﬁ%c??énswgoz'
signal SEL and the wite .enable signal WE are in,the,

acti ve A€aPEA{REr texhhpl Brasent gRuFEGRF ) SaPRE g gircuit,
voltages in response to the output 20 currents from

t hbeDAGE3 ueneef ofclibe swischhagcapstptdps whogh hagomes a
C902 of the current sanpling circuit at timngs set
byprobtenl atlensifgnat agCkl samdcokduatdrheéhtiegTatad whepult
the read enable signal CEis in the active state. (for
exgnpkauachi.ghhkevalryrend €dlhest atnthecoisane€ whehcurrent

t he

‘writing and the time of the current reading coincide with
sufficient precision, and the influence due to the
variation of the circuits on the output load side is
suppressed.

As described above, in each current sampling
circuit, when the selection signal SEL and the write
 enablé signal WE are in the active state (for example a
high level), the gate voltages in response to the output
:currents from the DAC's are fetched into the capacitors
C901 and €902 of the current sampling circuit at timings
set by the clock signals CKl and CK2 and held. Then, when
the read enable signal OE is in the active state (for
example a high level), a current in accordance with the
‘gate voltages held in the capacitors C901 and C802 is
ocutput.
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25 gafe volfages held in the capacitors C901 and C902

is output. 58 For this reason, by the current output
circuit 900 of the present enbodi nent, each current
sanpling circuit supplies a highly precise drive
current_to the organic EL | ement of each hannel.t 500
based diP% HBUIERASTr rBAERA CHHRETACUEYE gAY

FIG 18H are timng charts showing the operation of a
cof roine prepenttgpeodinert, |t FUXFent SIPLYHT M roult
expl anation wll be given of the operation of a

catipphiesus phighypepreciee dfivé Elrelt bjo rdierergrpic EL

to 10 FIG 16 and FIG 18A to FIG 18H As shown in
FbGemdft b &BEehCHR&RPEL SBAPLANGn thecontsubfcaimeent of
first bank 901 and the second bank 902, the wite
OEﬁéaﬁk§U and the read operation are alternately
controlled by the enable signals OEO and CEl1l. 15

Name' V. pife £BADLS #1@NA afFkd Std @%2188 Mddfhg the

enabl e s1gna of each current sanpling circuit of

the first bank 901. and { ble si 1]
T ApaE=hiSeng? Fodirenil e SPyfalves SEENEE foi5trre. o

each current sanpling ci[cii# of .the Sﬁcg d bank_ 902 f a
t BeleWabPB SBPIABALLOBEYLLS PRpELVER PhetiFi PREEREAPE ©
signal WE, and the enable signal OEOis jnput _as the
rG&Hrenﬁbpét§P§néypeEdrFH?rtﬁgsofe§§§ﬂ,5mh¥nr?ﬁ%rrlng to
current sanpling circuit of the first bank 901 is
WFILG.NG6 thd TIGLedBAsdnpFifsg 1BH.

As shown in FIG. 16, in the current sampling
circuits of the first bank 901 and the second bank 902,
the write operation and the read operation are
alternately controlled by the enable signals OEO and OEl.
Namely, the enable signal OEO is input as the write
enable signal WE of each current sampling circuit of the
first bank 901, and the enable signal OEl is input as the
read enable signal OE. Conversely, in each current
samplihg circuit of the second bank 902, the enable
signal OE1l is input as the write enable signal WE, and
the enable signal OEO is input as the read enable signal
OE.

For this reason, when the current sampling circuit
of the first bank 901 is writing, the current sampling
circuit of the second bank 902 outputs the current,

conversely when the current sampling circuit of the
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25 circuit of the second bank 902 outputs the current,
conversely when the current sanpling circuit of the 59
second bank 902 is witing, the current sanpling

circuit of the first bank 901 outputs the current
Nanely, the current sanpling circuit of the:fr £
beeroTd 1bapE $0R 1T WFERINSandt® i er et 2 1 loircus
second bank 902 are 5 alternately controlled to the _
wef t chapfierandbank P@hdoutewks cHte o PR L ndlpinelas, the
shown in FIG 18A to FIG 18F, the clock signals CKl-
apdlr €2t apamp hengnabteust gofil sh€ED veid gk 29@L and the
generated in synchronization with the | atch pul se
LATEFen £ 0sNapei hhaki tbeit abehthe| seced Gbhnls e exr ed
by the system and supplied to the control signa

ggf@é?ﬁgegly FShEEHliéd7QQ %h@nﬂrfgg hPdL) and hEBE read

control sigha generation circuits 700-1 and

_ 7gguengg% 889 ﬁ@ m%§§yaclock signals CK1 and CK2 and
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e Si nd 15 OE1 and supply themto
t he current output ' cu'é E é? g€ % X nals
to FI GA%gEhoTR ”éyfrté #1% P ofit str hetl{latc pull%gg
LATCH, the clock signals_ CKl and, CK2 6 th8 nabge :
sFEAaredOERRaARIOERS SP@béénéFHP@HS BBEP 2adh %gcﬁg of
the latch pul se LATCH, 20. the enabl e signa
t penematted $ngmanchEonAFatight wifkht &he hekgh Pu%ﬁ@ "farcn.
high I evel and the Iow | evel. Wen the enable srgna
OHOties thhta thieghatehebulske LAICHe At genprhiigdcPrcEh
of the first bank 901 perforns the witing. At this
t sRtedi abhlde shipiligd %ot the lkyntkel signal generation
circuits 700-1 ahd 700- (m/2) . These control signal
generation circuits 700-1 and 700-(m/2) generate the
clock signals CKl and CK2 and the enable signals CEQ0 and
OEl and supply them to the current output circuit 900.
As shown in FIG. 18A to FIG. 18F, in
synchronization with the latch pulse LATCH, the clock
signals CK1 and CK2 and the enable signals OEO and OEl
are generated. Fbr each cycle of the latch pulse LATCH,
the enable signal OEO and the enable signal OEl are
alternately held at thé high level and the low level.
When the enable signal OEO is at a high level, the
current sampling circuit of the first bank 801 performs
the writing. At this time, at the timings set up by the
clock signals CKl and CK2, the current sampling circuits

 901-1, 901-2,..., 901-n of the first bank 901 supply the
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25 clock signals CKl and CK2,-the current sanpling
circuits 901-i, 901-2,..., 901-n of the first bank 901
supply the 60 gate voltages of the transistors MOl

and MB02 to the capacitors C901 and C902 and hold

them In the cycle of the next latch pulse LATCH, tﬁg
Friks eval trees D the ’@Wb%l?‘%f)%sl%%\?fe%‘éql,b‘%% thethe
enable 5 signal OEl switches to a high level. For this
rezsan; tohe CoQk ramd €203|amdg kelkduthemf the second

bank 902 perfornms the witing, and the current

sanpl i mon ctie uinfclad dihecHe redx thankt @0 lpylesd WARCH, the
reading, that is, current output. As shown in FIG
186818 §lGhal8bkoabwibbBedi 68, allofOleexXBPikd the enable
current is output fromthe current output term na

| S i i hi 9 0§ t88son, the
f%g?g}{aa% P gHitEnLsS Li gk 164k . 9Pds tnf

expl ai ned” above, in the current

UG b o P o B RELp Tpcorn

current sanplin dcH;cuit of the fi£st bgnk 99% antﬁQe

CEP?eHFlEégBPiﬁ cFPEUFPTBFREnE*™Ret BAdChARR 502" aré

alternately controlled to the witing node and tFe tout

r EaBPhgPABHe 20t heeEtPFBAt reafpNPngteRFcLfr CPEFFDBFnERtPUE-

witing in response to the output current from 20 the

DAC in Adeshevniby FbSe 9@ aud puts- t heHeurE ebitipetme,

at the tinme of the witing node operation in the

r €adi egampbde, theecetoentsippbiueputhérow £bhat cinrent

response to the output current of the DAC to the | oad

sbdeputt Re@mhhg IPUECLHE @Re current sampling circuit 901-
1 of the first bank 901.

As explained above, in the current output circuit
900 of the present embodiment, in response to the enable
signals OEO and OEl, the current sampling circuit of the
first bank 901 and the current sampling circuit of the
second bank 902 are alternately controlled to the writing
mode and.the reading mode, the current sampling circuit
performs writing in response to the output current from
the DAC in the writing mode and outputs the current held
at the time of the writing mode operation in the reading
mode, therefore supplies the current in response to the .
output current of the DAC to the load side with a high
precision.
FIG. 19 is a circuit diagram of an example of the

configuration of the register array 600 (image mémory) in
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25 FIG 19 is a circuit diagramof an exanple of the
configuration of the register array 600 (i mage m
enory) in 61 the current output type driver 1C 101 of
FIG 6. Note that, the exanple of the circuit shown in
FIG 19 is a.partial circuit of the register array

cehe esporen hgoverehetvrre dpkven A 0%5.0F FiGe 6-

following 5 explanation, this partial circuit will be

expl ai Néotastikat r etfiesteramp¥ayofistiemid e refwiende FIG.
nuneral 600 for convenience. As shown in FIG 19,
undtigehl sasonil guitagithef thgi ségisterayrtOp are for
exanpl e doubl e buffer type 10 latch circuits 602-11

Gggfﬁgs ondiﬁ&zténtﬁé &R2-vic §92FI@2,6.-InaﬂMeGQalD@wing
in mhlcﬁ two Stages of D-type latch <circuits having

LLanp0hasion, 0phes BLELEOINEELed: c TheLl AL efbIShid a5 a

-m cohfirgure an n X marray wherein the
channe% nunber_ n_of .the.curre %g gggp%' 951 T 886t for
CORTEeten Tocthenani BpdoFhEnEbprpeiliPyiligeal (600  co
nunber, and the bit width mof the inage data is the
bFPYRPBERIPn the latch circuits 602-11 to 602-mm, the
transm ssion gate of the |latch circuit of the fornmer
20 st agdsi shewrntd BEFof 19 pyunit paedl swgoniguring e
of the flag registers 500-1, 500-2,..., and 500-i. In
suepiateonairgayabPBnareofoexemnpiplet Aoubiar puffpy| s¥re
signal START is input to the flag register 500-1.

Fuathar cirbeiksngo2datia ape-adtput ,vieaz2trhs wei 6PAgml, 602-
m2,..., and 602-mn in which two stages of D-type latch
circuits having transmission gates are connected.

The latch circuits 602-11 to 602-mn configure an n
X m array wherein the channel number n of the current
sampling circuit connected to the output of one DAC is
the word number, and the bit width m of the image data is
the bit width.

In the latch circuits 602-11 to 602-mn, the
_transmission gate of the latch circuit of the former
stage is turned on/off by outputs WD1, WD2,..., WDi of
the flag registers 500-1, 500-2,..., and 500-i.

In such a configuration, for example, the start
‘pulse signal START is input to the flag register 500-1.
Further, the image data are output via the writing
circuit to data buses DX0 to DXm-1, DYO to Dym-1, and DZO

to DZm~-1 inside the driver IC.
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25 circuit to data buses DXOto DXm1, DYO to Dym1,
and DZO to DZm 1l inside the driver I1C. 62 By

"sequential shifting of the start pul se signal START

by the flag registers 50 0-1, 500-2,..., and 500-i,

for exanple anong two stage conn ted doubl e buffer 1
type B GPRITEHAL SHHETIIRAE (i SHaF Witk T
the latch 5 circuit of the former sta e in an anount .
BTART ey Wt eeghs temenbOPel w390 of - t NG MR-

data ends, by the input of the |atch pulse LATCH in

efsh ahoatpbe atfidrey tvy petigeebomnected  dotiel ¢ nugef et type
held in the latch 10 circuit of the former stage is

Ol B&th ¢Drdletd At€hle DhaGYi dabh 4be Waiteensimge. tHdelatch
out put portion of the latch circuit of the latter

%?B@upﬁc&ﬁe§héh@oﬁﬁéﬁcétgae Chrgni dmo@he bhecepéput
each selection circuit i1s connected to the

'cgﬁﬁgﬁgng%Qghblt line of the comopn 15 data bus 600

€ data bus 606 [m1, 01 is connected to

th f the buf 604. Th t
of et kg%ﬁ? e?e%g"é’lrjr%f%%ﬁ% e{% %%a?%e onpu%rtl ?e ﬁ?é

of the decoder_of the DAC. _Nane t he outs %1 f %g
dbupvE Bhif e %@E@hlaP%ﬁecF%EGFt Yig PAGH: o ?h%“ er
buffer 604 to the decoder of the DAC. which |atc

ctrpﬁliatcbu@p@?uhﬁnn@hﬁhémégﬁbﬁétabhﬁiér1PyEEeIéﬁEﬁh

circuits 602-il, 602-i2, "', and 602-in is output to
t herbui feof68He| Sormatr skhge by ohepusekecthenlatghal s
SEL1, SEL2,..., and SELn input to the

circuit Qf the latter stage. The output portion of the
latch circuit of the latter stage becomes the selection
circuit, and the output of each selection circuit is
connected to the corresponding bit line of the common
data bus 600 [m-1,0]. The data bus 606 [m-1, 0] is
connected to the input side of the buffer 604. The output
terminal of the buffer 604 is cbnnected to the input
ﬁerminal of the decoder of the DAC. Namely, the output of
the double buffer type latch circuit is input via the
Suffer 604 to the decoder of the DAC. |

| Which latch circuit’s output among the double
buffer type latch circuits 602-il1, 602-i2, ", and 602-in
is output to the buffer 604 is controlled by the
selection signals SEL1l, SEL2,..., and SELn input to the
selection circuits of the latter stages of the double
buffer type latch cifcuits.
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25 selection circuits of the latter stages of the

double buffer type latch circuits. 63 As shown in
FIG 16,. the selection signals SELI, SEL2,..., and
SELn are input to the buffer 605, and the selection

signals buffered by the buffer 605 are out put toé*ﬁi
Bepals SELL,

- doubl e Asufshawn yige BidcH &i g 5 igehien

602-1n to 602-m, 602-n2,..., and 602-m. Furt her,
FEL2 20. i, sand $BTov ek aigrewt ofo ttee donffejured? orprd the
the partial circuit including the register array 600,
tde cortiswl s Sigibd lgefBeréd asy Ctiie bt EFD060% herHAB1tput
600, and the current output circuit 900 of 10 FIG 6.

| fio t 16 COBGD DY BEE B8 OF bk G a28n &hecsPts es0Di11, 602-
operations of reading the digital inmage data fromthe

291 Ster 8652y 600 b0 and | ME0SLh 51 O, MEAE02 .
outputting "the current 1Tn accordance with the inage

data byp%ﬁhil; %%A,C ]I;f%l‘jl 0 Jg%gavgiéé Qi D SANEe | O the

current Cc one arter not her 1s

carried out, The_control signal. generation.circ
760PBLAETaLben COR FBF BRERARD FOFOSLont POLITRGC: HhE
series of operations and outputs the sane to %he . it
cgﬁggﬁgﬁrsagrayhéoeurpgﬁtcgg 59% F§g@aarg§ger9 ion circu
circuit. For exanple, the input side of the decoder of

t 160, DA=8DAC| 808onABdt Het gunratkbertpRtcRARFELSS 500 of
worth of register arrays 603-1,. 603-2,..., and 603-n
VFagGt he.

In the configuration of FIG. 20, the series of
operations of reading the digital image data from the
register array 600 in a time division manner, outputting
the current in accordance_with the image data by the DAC
800, and writing the same into the current output circuit
900 one after another is carried out. The control signal
generation circuit 700 generates control signals for
cbntrolling this series of operations and outputs the
same to the components of the current output type drive
circuit.

For example, the input side of the decoder of the
DAC 800 is connected to n number of channels’ worth of
' register arrays 603-1, 603-2,..., and 603-n via the
selection circuits and the output buffer 604. The output
side of the DAC 800 is connected to the current output

circuit 900 for outputting n number of channels’ worth of
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selection circuits and the output buffer 604. The

out put 25 side of the DAC 800 is connected to the
current output circuit 900 for outputting n nunber of
channel sf -worth of 64 currents 101, 102,..., and | On.
Whi ch channel of image data is selected fro Egg.
regirsrdrs didlay 1080 -and GmchdOn + Fhicd She o image

~controlled by the selection signals SEL1, SEL2,..:

atactsSHl peiretaice ¢ doy tie cmgisdierns oy $Uk R qEPUL
circuit 700. The inmage data of the selected channe

1S IvHUItDAT 00 hies regitsicrl & nay 600 del ddis ordeviarferl s

of the DAC 800, converted to the current output by
téﬁ-lQA%LglgE); . and W tdiath | fdredeed WY efie atdiptitol signal
circurt 900. 10 In the current output circuit 900, as
shown in F . L.t C ni. 19 &f rend tSendcted
gensrat 0115% I‘(é%lt 50 uﬁﬂ@ mSGETY,

iTS and the current sanpling circuits

f th d bank . it
T i R sty £he; AL oo 6D e, et

onse e enabl e signals
OEO and CEl alternately switchi 15 between a hjig
| Qe doF oW RAE F9Pur CPRURT LR E%nﬁ‘%ﬁumm S

_ _ _ \ srgnal
generation circuit 700, fetch the currents OELEE%P%t

tput

 fbynthéeDEABE0 8oand avet FiekheRtauthat CERESS
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the current output transistors to not illustrated

i ghgeuiltspbay el ements, for exanple, organic EL

elements. 20 FIG 21A to FIG 21G are timng charts

showi ngT# hehe Operpéh OrowEpthectoopbne®®s, Bel shpwanin FIG.
explanation wll be given of the basic operation of

thhS ehECHLbr8ROUBaRY1ihEl BLEENGLEOCE] EGhe2Biant Btk 901
21A'to FIG 21G _
and the current sampling circuits of the second bank 902
repeat the writing mode and the reading mode in response
to the enable signals OEO0 and OEl alternately switching
between a high level and low level input from the control
‘'signal generation circuit 700, fetch the currents output
from the DAC's 800, and further output the same via the
current output transistors to not illustrated image
display elements, fof example, organic EL elements.

FIG. 21A to FIG. 21G are timing charts showing the
operation of the components. Below, an explanation will
be given of the basic operation of this circuit group by |
referring to FIG. 20 and FIG. 21A to FIG. 21G.

In each operation cycle, the input of the latch
pulse LATCH clears the control signal generation circuit
700 and starts the operétion.
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In each operation cycle, the input of the latch 25
pul se LATCH clears the control signal generation

circuit 700 and starts the operation. 65 As shown in
FIG 21Ato FIG 21G after the latch pulse LATCH

t he sel ection signals SELI, SEL2,..., and-_SELn are
sequenthalshpwgerddr Fiy Zldmtnhd ontd G affigy the latch
generation circuit 700. Further, together with the 5
setkse | BATCH gnithes | sel ecki oh giiedna IBKISELTKISELZKR, , and
CK22,..., CKln, and CK2n supplied to the channels are

. semueNiial saqaenel £1 b gdherseddcfian shgnadstBEL I signal
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SEL2,..., and SELn are supplied to the register array

698ne 2RE: bBEErdat @' Pi0 10reharde]| Stdgbehéh heh the
register array 600 are sequentially read out and

[ he: er t IO t n
e G S BB By e backaa, O
[ i mge.data is.c r t r u
oFB2% ¢ ot rRTher 3o R pt Pt £ 08 EHE SRanBUL B e
circuit 900. In the current output circuit 900,
pEedReRtiRtlY| PeReHakR9901 and the second bank 902,

one is controlled to the witing node and the other_is
cont r ol Tl selepeioratigrphoREDY: tHelenabt e YN are
CEQO. and, OEl. The currents output fromthe DAC s 800
asepgliedqtenthal regheterenrtay o60he andrémagsadptrngt
circuits existing in the bank on the witing

neHeanfklle haldespohse régitherchanagl 666| arei saquentially

'signals SEL1, SEL2,..., and SELn. Note that the

CybhENbusagRbl NEpGLr €di thei 8e80Pprsedf the digital/analog
conversion circuits DAC's 800.

_ By the DAC 800, the input image data is converted
to the current output one after another and output to the
current output circuit 900. In the current output circuit
900, between the firét bank 901 and the second bank 902,
one is controlled to the writing mode and the other is
controlled to the read;ng mode by the enable signals OEO
and OEl. The currents output from the DAC's 800 are
sequentially writteh into the current sampling circuits

existing in the bank on the writing mode side in response

.'to the channel selection signals SEL1l, SELZ,..., and SELn.

Note that the current sampling circuits is supplied,
simultanéously with the channel selection signals, with a
first clock signal group CK11l, CKlZ,..., and CKin for
turning off the first switch circuits previouslyrand a
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‘the current sanpling circuit of the second bank 902

10.

15

20

25

'simultaneously with the channel selection signals,

wth a 25 first clock signal group CKl11, CK12,...,

and CKln for turning off the first switch circuits

previously and a 66 second cl ock signal group CK21,

CK22,..., and CK2n for turning off the secaon j t
\ﬂq%;¢?%n(¥%r

- gecand £lgekh signate IERPP Gk 1 HEFE rest s

circuits. it is also possible if these selection
Stuyrral rey av e nigte nefondhi SRt FLRAEHES EHdh el t1Mg 29
nunber of interconnects is decreased in the formof
cordh NEY SOret tywesciofcissdweicts onl siighasso mossilek 1f
signals are not made uniform for each channel, but

YR {OT &858 S inSl YNt S wée madEnmiyfarsedorseach

shown in FIG 21Ato FIG 21G when the |l oad 10 pul se
L Lg1in & fern$b@hal 55 el $8dl in the
he&1 ! Qwéo$§ﬁ%%fpﬁfoﬂﬁ_ n s Qe

_ or contr e switching between the witing
de and the r [N de. . Loyve a3
OBt PRl RNk NeaAR Ry b ﬁﬁ%@ﬁ‘g‘% LS (2
the enabl e ignal CEOis.at _a.lowl I
FRBFE S1 gpals Cpie; Sotmate ufi BRSO, off Cifhnal, but
sanpling circuit of the first bank 901 ggeﬁgé s in
c ht, and

oper at eBsi showe wniFIGg AbdetanflGet2Hes ¥HRM othpLto2d
current fromthe DAC. On the other 20 hand, when the
epabke EogDaksOEApis Arom bhghohissdHeandignadsenfbPEO and
signal CEl is at a low level, the current sanpling
CbEGUFbrobohltecseeandthankwl@2haper eéwekn the writing
readi ng node, the held current is output from each

mode and the reading meode invert and alternately switch
between the low level and the high level. When the enable
signal OEOQ is at a low level and the enable signal OEl is
at a high level, the current sampling circuit of the
first bank 901 operates in the current reading mode and

outputs the current, and the current sampling circuit of

the second bank 902 operates in the writing mode and

. fetches the output current from the DAC. On the other

hand, when the enable signal OEd is at a high level and
the enable signal OEl is at a low level, the current
sampling circuit of the second bank 902 operates in the
reading mode, the held current is output from each
current sampling circuit, and the current sampling
circuit of the first bank 901 operates in the writing
mode and fetches the output cur:ent from the DAC.
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in a tAsrelenskihesh akarr SN R Dt

circuit of the first bank 901 operates in the witing

"nmode and fetches the output current fromthe DAC. 67

As described above, by providing the control signal
generation circuit_fqor controlling the cq&gentﬁgéflgl nal
circuit using a current sanpling circuit having . . .
seéhéraehon Serreeicht font gertyrkbing obhandript hefrbying in
enpl oying the. nmethod of witing the output current of

t et tie r ¢ti s Dot pranhgpeid the opwereghbrsamping ¢hrerst
plurality of current sanpling circuits in a tine

- di:¥i 8§08 BBPRERt ddmphEsgnesrpessibheine seffioasenthe

nunber of D/ A conversion 10 circuits and lay out the

blahit P@Eat £xpkabAesnabpyerhas coy démgl b9ihdiethe
??%steggn%o |neﬁ$? by usingnthe curreﬁ?fsanpling

CRLEHDE, oFNGri BRGL CEnk COBEBRECCEHELAR! of ABnbCGRHTRE Y

used, théreroré, “the |lumhance steps anong drivers

drivin %he display by 15 divisiqn,c e_Magde. ~1ity of

SBF¥PE e¥YP§ §Z§|F¥“X%asfﬁ8 RuRGert %gtgn?e connect

of the reference current on. the glsglag .%anel gan ge i

devrEgBEdSAmRL L AGr CLEGULERI A BhETEPgRAN T8t PhER I EGe

data in the vertical blanking geriod and distributing _

t becomee poss2blentoddesrrpre §pPvEHEPSEheL| RY fugRRY¥eTSion

of the crosstalk of "the digi tal signal upon the

r efiecente eudr éay ocaft bbegmudtliybi&dbidEd. Furt her,

when the image data is transferred, by using the

ref erense esxplapheliebHoira,t hecording to the first
embodiment, by using the current sampling circuit, the
master reference current can be commonly used, therefore,
the luminance steps among drivers driving the display by
division can be made sufficiently small, and the number
of interconnects of the reference current on the display
panel can be decreased.

Further, by fixing the signal of the image data in
the vertical blanking period and distributing the same to
the data line drivers, the influence of the crosstalk of
the digital signal upon the reference current can be
greatly reduced. Further, when the image data is
transferred, by using the reference current held in the
current sampling circuit provided in the reference
current source circuit of each driver, the influence of

noise during the operation can be made small.
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current sanpling circuit provided in the reference 25
current source circuit of each driver, the influence
of noise during the operation can be nade snall. 68
From the above description, a large size, high
gradation organic El display can be reallzed b

di spl ayF ey Eee AR AIRFIP TR prset ngd(ﬁ}%/
<Second Embodiment> 5 FIG 22 is a VIGM/Of t he
conddgbiabi ongshbei Bl dispkeyncernbpedrephized By the
organi ¢ EL di splay device according to the present

i aveplagndetheedattoreinng vd the seeoeut esrboodiesnt.

fromthe first enbodinent resides in the point that a
di spl ay<sdQoRdnehbd@Zhens>di vided in the | ongitudi nal
direction (lateral direction) in the figure and

further Vi r 1kblr 4
& o TOETEY | By % SR ot ClNe Yotk Sl deRobs KT RS =

both of. t t h

eﬁﬁSBPﬁeﬁFgog Beglsp%a%npggé%9¥82%?'aﬂsgrl Zﬁgggg?hat
the upper half [n the figure is driven divided by n
n8fEerddPddri-yé el€¢§sfﬁg 19816280, and the | over

half is driven divided by n nunber of driver

I
101- (n+Fhet ifBerenay PR ' the -1 e Aot o Fedn the

configuration is preferred in the case of a larg
sifiesti spbadimentt kesidesndnetbedprint §§aﬁeﬁldlﬁﬁéay
reference current is fetched in the sequence of the
dipaven H02% is divided in the longitudinal direction

(lateral direction) in the figure and further divided
also vertically and driven by driver IC's 101-1 to 101-n
and 101-(n+l) to 101-(2n) from both of the top and the
bottom.

In the second embodiment, the display panel 102A is
driven so that the upper half in the figure is driven
divided by n number of driver IC's 101-1 to 101-n, and
the lower half is driven divided by'n number of driver
.IC's 101-(n+1) to 101-(2n) in the same way.

This configuration is preferred in the case of a
'lérge size display.

In the second embodiment as well, the reference

" current is fetched in the sequence of the driver IC‘S
101-1 to 101-(2n), therefore, preferably, the flag for
fetching the reference current is moved by the input
terminal TREFSTART and the output terminal TREFNEXT, so
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101-1 to 101-(2n), therefore, preferably, the flag for
25 fetching the reference current is noved by the

i nput term nal TREFSTART and the output termn na
TREFNEXT, so 69 these input/output termnals are

sequentially connected. It is also possible not to ted
arhssy dmput ittt | temingd <A GRS Pyt SATPFCEeC
provide a control termnal indicating the sanplin

per i od End s ertscaldogsidiiter glott e eBRdpar &hiign mMefhgd, but
control use IC provided on the panel. Further, the

PES SESH £ LthERd aphel ey oigerd OfA mirdwiess tshecordirspl dyeqyeimetl
102 by dividing it by a plurality of driver [ICTs

H%j%céffi’iﬂ&lﬁﬂb Qs 1 1Hd ) pd 1 dd lad@nderi trd 18y sesrecralaythe
—as the ti
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rst enmbodi ment, so sequentially wites the 10

i mage. dat a 4 nt | ' tHO pddus.
rEas oaﬁ,gl {’lﬁe&? n% u??rg%%'ﬁt ﬁ%% r fr)rclE n%%\yﬂl'esdl'%?r / %\lEXTp and

v BoRhd MEIASIAO A Y Abyi QA DR he

wite river are provided. 15
Then, the input/output tern nal. TSTART/ T h .
'dbsRtav PeRel | £040RY 19bYL SRS 1P = '\’E‘é(’éa%tg’ st driver
connected to the input end of the pul se sjgnal START

i BA7 salPhglt be 1Q1an: bP1rfahi} eF°o$°’cﬁZzﬁ"hvan‘é Hag g5ame
and the input/output term nal TNEXT/START is
ceapeatedheofiheti epubdtueptt 20 seawenhlakhy AT fexTthe
of the driver 1C 101-2 of the next stage. The

| RREGLOULPHT i hebmanpl uFAEXE; SEARErbferh&C dri ver 1C
101-2 is connected to the input/output term na

TSTART/ pNEXTeRi st beassh , | thusi nptedodtpuer téBnlHdl S

of . t he _
TSTART/NEXT and TNEXT/START for transferring the flag
indicating the write position between driver IC's are
provided.

Then, the input/output terminal TSTART/NEXT of the
master driver IC 101-1 of the initial stage is connected
to the input end of the pulse signal START indicating the
start of transfer of the image data, and the input/output
terminal TNEXT/START is connected to the input/output
terminal TSTART/NEXT of the driver IC 101-2 of the next

" stage. The input/output terminal TNEXT/START of the
driver IC 101-2 is connected to the input/output terminal
TSTART/NEXT of the not illustrated driver IC 101-3 of. the
next stage.

Below, in the same way as the above, the -

input/output terminal TNEXT/START of the driver IC 101-
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next stage. 25 Below, in the same way as the above,
the input/output term nal TNEXT/ START of the driver
IC 101 70 (2n-1) is connected to the input/output
termnal TSTART/ NEXT of the driver IC 101-(2n) of the
final stage. In such a configuration a for anmpl e

b
néen-1) | 1St FeRRectRdt Bo gFhec %*ﬁ%%%%?f ORI R,

when DIR 5 H (logical high |evel), the input/output

t BSEARB/ NELT ARTMEDG duheeT ofG h@lrh%ns h%pﬁ%na¥rﬁ¢age
TNEXT/'START term nal functions as"the NEXT output,

the fl atp novats afeanfiderdefent dboyighfonfexdmoly et
ICinthe figure, and the inage data is witten
(driyvetrh€da #Pitd aﬂxéaﬂian1eoﬂtruppetgﬁaﬂennm,tﬁnen DIR
di spl ay panel). Further, when DIR = L (logical |ow

|evﬁ|Xlo&h@al'ﬂﬂ&ﬁlﬂéﬁﬁyy t erdl DAbut NEXTHSE AR rminal
functionS as the START |nput t he i nput/ out put

:Eé?%?@/NE§EABEA nkUDEt iR Ss@ﬁRTtESpGEXTtRétEEEXT/START

ag noves ron1the r|g t to left 15 (fromthe

| ef he di |

| Fermutely Biactinhorae HheoXeREGutelt, t?f‘ ﬂ%éf“‘%ﬁ‘?%
101- +| t 1-(2

Sret th%eiéftaﬁot(a;?;%!aﬁgﬁgﬁﬁﬁ SedEe2t thofn, hghE bure,

“sanpling 20 and transfer operation of the referenc

candehei amage daﬁgpnayW5aﬁ§enldéAlHﬁrFF@fSzéoarihto 101-n
reference to the timng charts of FIG 23A, to FIG
28K. ubpee shde, ofh&hef dikphargrerglanat i on of
operation is only an exanple. It
Further, when DIR = L (logical low level), the

‘input/output terminal TNEXT/START functions as the START
input, the input/output terminal TSTART/NEXT functions as
the NEXT output, the flag moves from the right to left
(from the left to right in the display panel) of the
driver IC in the figure, and the image data is written
(drivers 101~-(n+l) to 101-{2n) on lower side of the
display panel) .

Here, an explanation will be given of the sampling
and transfer operation of the reference current in the
display panel 100A of FIG. 22 with reference to the
timing charts of FIG. 23A to FIG. 2§N. Note that, the
following explanation of opération is only an example. It
is also possible to configﬁre the system so as to
centrally control the operation by a control use IC
provided on the p;nel.
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centrally control the operation by a control use IC
provi ded on the panel. 71 In this case, the driver
IC s 101-1 to 101-n at the upper side of the display

panel are supplied w.th not _iJlJustrated. wite_

di r ect ilon thdr G5 &h‘ﬁ Fsivay fd <.~?git1é’:q i & |1133e|“) at the
the input/output termnal 5 TSTART/ NEXT ﬂuQﬁtLqﬂﬁ as .+
tippesT AHKe rputthey i ImayY iBRRRY AEDIIRRIARhAT R @ Bo
TNEXT/ START functions as the NEXT output. Contrary

ti1 Yl ispa tdad vebri veerdhi Mt {or| gongrabisignpl DR hdl

| oner side of the display panel are supplied with .10
a(nedid | | nedh al @ek1y j tehdi 1ot t bouigont rodrinmal DI R

=L (logic: lowlevel), the input/output term na

TR Nl fub&BLEhNSs a6hé heTARKT: mppulf , amdidthidie
iﬁ%ﬁt/o&%%%t ?erninal TNEXT/ START functions as the

?g@%%a&#%?ﬁﬁ&St%ﬁﬁiﬁala§N§ﬁ@ﬁgTﬁﬁTFf&%c€E%hsaééethéVNEXT

se of the ri zontal synchronization
signal HSYNC is input, as shown in FIG 23B and FI G
2%EPYhe pul se signal START pul se = START (1) pul se =

START (n+l i ndjcatjn tEg s%art of nsfefy of, t®1 - (2n)
i mge de®R ?%rYiF%th%g't S ﬁbY?Bﬁt%%? fern‘na
TSTART(/ NEXT) of the 20 driver_ |C 101-1 and the .. d. with
i aputheulpwert sidenaf FRREFFPLAYTRRRLf 2FReSHPPUARY &
101-(n+l). Wen the flag noves in the driver IC 101-1 _ L
aadnendsllusératet myitat dirretisngecniraluséIRehoPyR =
of the driver .
(logic: low level), the input/output terminal TSTART/NEXT
functions as the NEXT input, and the input/output
terminal TNEXT/START functions as the START output.

Here, as shown in FIG. 23A, after the (downward)
pulse of the horizontal synchronization signal HSYNC is
input, - as shown in FIG. 23B and FIG. 23E, the pulse
signal START pulse = START (1) pulse = START (n+1)
indicating the start of transfer of the image data is
input to the input/output terminal TSTART(/NEXT) of the
driver IC 101-1 and the input/output terminal T{(NEXT/)
START of the driver IC 101-(n+l).

When the flag moves in the driver IC 101-1 and ends
the writing into the image data use memory of the driver
IC 101-1, the pulse signal START(2) indicating the start
of writing of the driver IC 101-2 is output from the

input/output terminal TNEXT (/START) of the driver IC 101-

72




10

15

20

25

| C 101-1, the pul se signal START(2) indicating the
start 25 of witing of the driver IC 101-2 is out put
fromthe .input/output term nal TNEXT(/START) of the
driver 1C 101 72 1 to the input/output term na

TSTART(/ NEXT) of the driver IC 101-2 is,_the

13 dep N AR G e nalo SR AR e R o

is witten into the image data use nenory of the
diriserr |TC 103142 . BY nthihe, sthee Wao OV Wefxher IC
flag noves in the driver IC 101-(n+l1l) and ends the

Gt +iNoandtthé hemageadetalai e wsket temoiytof thadnpgey cdata

IC 101-(n+l), the pulse signal START(n+2) indicating

th€e ShdhdrPfofV thé Ngriwérthe toiver 1C 101-(n+2) is
output fromthe 10 input/output term nal TSTART(/ NEXT)

of the gdrimel dLnd0lsy (1 ldhd @ t Rehdpiid Oftpyitmoves in
term nal T(NEXT/)START of the driver IC 101-(n+2). By

Eﬂ)iég’_’ abDgaf! f@’ﬁ?‘,‘{’?) t08s drhyend Qn:l@%i&?’fj?—ﬁténéhe

I Mege data 1 en into the 1 mage data use
nmenor f the driver 1C 101-(n+2). 15 én éﬁg 8 vay
aS"3g5, 2 tPuPER BFPRAY s°© T%?é %5 Vet olSTA (n?ﬂghd ©
START (n+3) to START iZn),are succegﬁivegg gutgut ?QQn
t el sangtatal aSTPRTWRT #1 eI HER M PRe P RafEbat 3T u8E 119
menories of driver 1Cs 101-3 to 101-n, and 101-
(af3fheodrdver( 2@) 108-Kknrheis qutBRBWATPR FM& 23H,
the pul se signal REFSTART indicating the start of
disputpotipntotetrhénadf ESEARE (CNEKBht of RERe| driiHpht 1€0101-
the input term nal TREFSTART of the driver |IC 101-1.
(n+1) to the input/output terminal T(NEXT/)START of the
driver IC 101-(n+2). By this, the flag moves to the
‘driver IC 101-(n+2) and the image data is written into
the image data use memory of the driver IC 101-(n+2).

In the same way as above, pulse signals START (3)
to START (n) and START (n+3) to START (2n) are
successively output and the image data are written into
the image data use memories of driver IC's 101-3 to 101-n,
and 101-(n+3) to 101-(2n).

'Further, as shown in FIG. 23H, the pulse signal
REFSTART indicating the start of distribution of the
reference current IREF is input to the input terminal
TREFSTART of the driver IC 101-1.

The pulse signal REFSTART is input so as to overlap
the pulse START (1) as shown in FIG. 23B and FIG. 23H.
The driver IC 101-1 latches the pulse signal REFSTART

73




e

The pul se signal REFSTART is input so as to overlap
25 the pul se START (1) as shown in FIG 23B and FI G
23H. The driver I C 101-1 |l atches the pul se signa
REFSTART 73 using the pul se signal START (1) as the
drive clock and outputs the sjgnal REFNEXT (1) ,pul,se
sfsingyidie RN s¥gsm (Rt Pt atserﬁ'-sﬁ%ggf%eﬁ%@ﬁ‘ and
termnal at the trailing edge of the pul se signal.
SRS ) thed taprgriale yRERNERT ®Ihag QIC L oA S
the reference current IREF fromthe reference current
iyt €1es ndwigbut REefhihal TREFNEXTretexfmigenlerat i 91 of -
the pul se signal REFNEXT (1) pul se The pul se signha
RERNEXThG 1ddds bNPtiie tpulde signel $TART nel) EREFRSTARTCycle.
of the driver 1C 101-2. The pul se 10 signal REFNEXT
gﬁ%§Q¥P{¢éPszéhfoPﬂiSﬁéé&ﬂ@@ltﬁETEEféﬁanéﬁ CSHOME | TREF
23C and FIG 231. The driver IC 101-2 |atches

e pu ' F . LS ; S i the

sﬁ%&#-%@% %%E%ﬁ%nggi%Eg%?ﬁﬂ)lﬂﬁﬁagté£ﬁiﬂyi EREBIIONRE

t
ock and outputs the pul se
si gnal EFNEXT (2) of _.1_cycle,wid t
t et hF nt FREFE ﬁtofh5h¥r%?+?%gé£%é%fg%ﬁfﬁ%£%uFgé'ﬂélse’
signal START (2) after. 1 cvcle, e driver |C 101-2 .
f e?chesTl?GheP‘FJ(e?%r%ﬁﬁ%aJc u‘ﬁ%‘?ﬁx'}' RE;) DRt rc%? e‘i%%enclenput

~current input termnal TIREFIN at the tinme of the
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h
gbawnanabnTBEFSERRBUPE ethe gl VREFKEXFOL 2% . Bhe| RULFS
same way as above, pulses of REFNEXT (3) to REFNEXT
(20ynal cREENEEMt (2} | pveulpns thenpuhsedrigepl| ETART (2) as
101-3 to 101-(2n--1), and the reference current |REF
i Shown in FIG. 23C and FIG. 23I. The driver IC 101-2

latches the pulse signal REFNEXT (1) using the pulse

signal START (2) as the drive clock and outputs the pulse
signal REFNEXT (2) of 1 cycle width from the cutput
terminal TREFNEXT at the trailing edge of the pulse
signal START (2) after 1 cycle. The driver IC 101-2
fetches the reference current IREF from the reference
current input terminal TIREFIN at the time of the
generation of the pulse signal REFNEXT (2).

In the same way as above, pulses of REFNEXT (3) to
REFNEXT (2n} are sequentially 6utput from the driver IC's
101-3 to 101-(2n-1), and the reference current IREF is
sequentially fetched into the driver IC's 101-3 to 101-
(Z2n) .

In the second embodiment, the rest of the
configuration and functions are the same as those of the

74




5

10

15

sequentially fetched into the driver ICs 101-3 to

101- (2n) 25 In the second enbodi nent, the rest of the
configuration and functions are the sane as those of
the 74 first enbodinment. According to the second

enbodi nent, there are the advantages that not only
ddrsthembgdimattects as the effects of the first

enbodi nent be obtained, but also_the 5 enbodi ment can
be prefarcsyidingpio e aeqngt ghadident; fsd"tq‘ﬁ’.e are the
| NDUSTRI AL APPLI CABI LI TY The current output type drive

Cidetitagds ttteat prasemly noamt ilom. same nelkéects as the

the' |l um nance steps anong 10 drivers driving the pane
hyreivision s ffoientdnbsdihént barncbiezizade bk also the
nunber of interconnects of the reference current on
the i Sy Panebe SREFLBXKS1Y heppiddenseaclarghesize
crosstalk of a digital signal upon the reference

C {%éfé smal |, and can reduce the influence of noise

1 rl%g t he operation, therefore can be applied to a

| arge [ ] ' anic EL display. 75
CLAI M5 %ﬁ%?% Wﬁ%ri ve circuit for
outputting a drive current, to a driven.ob%ggtofh@ﬁgd
by  bei FRE dFUFERRI | B BPUE pFYRI F1Vor ChT2asT ©F

~conprising a plurality of drivers arranged

present invention can make the luminance steps among
drivers driving the panel by division sufficiently small,
can decrease the number of interconnects of the reference
rcurrent'on the display panel, caﬁ make the influence of
the crosstalk of a digital signal upon the reference
current small, and can reduce the influence of noise
during the operation, therefore can be applied to a large

size, high gradation organic EL display.
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corresponding to each the shared area of the driven
obj ect, each driver conprising an output neans for
out putting a supplied 10 reference current and the
drive current corresponding to inmage data to a
correspondi ng shared area of .the driven object and a
reference current source cCHEHE for sanpling and
hol ding the reference current input froma 15

ref erenke cufr emriengutoutdr fape didives WiFgditg fte
sane to the output nmeans. 2. A current output type
doutputtingi 4 dsisetcutoent to z|drivdn obhpeetnskhared by
reference current source circuit conprises at |east:

20edn§UBieIde8alptd Ng Blésalitynefudragsa current
menory for sanpling and hol ding said reference

current in aceordancegvd piaeontitplosidfdler@Granged
control circuit for outputtlng to sald current _

\f\?{!?ké@ﬁ Jﬂﬁg Es e£ tERJe é!a CQEt £RL! 4Rgvér

rea opera ons o erence current of
the.cu%rent menory of said current sanpllng circuit.
fcurrent output type drive circuit as set
forth in claim2, wherein said current sanpling

circuit incl RRE Ar¥VILICIRTEH "Frenory and a second

current nenory, and
an output means for outputtlng a supplled

reference current and the drive current correspondlng to
image data to a corresponding shared area of the driven
ocbject and

a reference current source circuit for
sampling and holding the reference current input from a
reference current input terminal, then supplying the same
to the cutput means.

2. A current output type drive circuit as set
forth in claim 1, wherein said reference current source
circuit comprises at least:

a current sampling circuit including a
current memory for sampling and holding said reference
current in accordance with a control signal and

a control circuit for outputting to said
current sampling circuit a control signal for controlling
write and-read operations of said reference current of
the currént memory of said ¢urrent sampling circuit.
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5 said control circuit outputs to said current

sanpling circuit said control signal so as to

alternately performa wite operation of the
reference current input fromsaid reference current

input termnal and a read operation of the w
ref erefe cufr SHETER s uFPat w%glr&'tfﬁ gﬁfcﬁégﬁn

aAS Se
Fy an

~second current nenmory. 4. A current output type drive
 cioxth timscheim 2 orve¥eiR| ai m 2, wherein said out put

nmeans includes a plurality of current out put type

di gi t al / anal egicorvensirdn sempdding cimgulsd igciBidage 2
circuit conprises neans for increasing the reference
CEH ¥ £Pt o £REN £ IAMEPE £ I £ Nse dEndr yunfer hencmery erand
sanpling circuit of said reference current source

circuit to a iy addtheP difRIBNCupHt=LRIS daid current
further copyling or dlstrlbutlng them by tine

leléi?ng and. Gl eyl céatgoplyiahaiysgfageésrgnesrnately

s”are ~suppli to sard plurality of

PEGESER, DU °°§é§£§#%$flﬁ°f‘\tﬁ r B ey e Loput

driver is a driver outﬁuttl currents ofla l,ural.j egx
of reRafinéfsrPReRERERdS EEG&FtﬁnPH% SHLH 3L 73 ?urt

COfT'pI‘I Ses a regl ster array for .. .
operation of the written reference current on said first

current memory and second current memory.
4. 2 current output type drive circuit as set
forth in claim 2, wherein séid output means
includes a plurality of current output type
digital/analog cqnversion circuits and
the circuit comprises means for increasing
the reference current read from the current memory of the
current sampling circuit of said rgference current source
circuit to a plurality of reference currents by further
copying or distributing them by time division, and
said plurality of reference currents are
supplied to said plurality of digital/analog conversion
circuits.
| 5. A current output type drive circuit as set
forth in c¢laim 4, wherein
each driver is a driver outputting currents
of a plurality of channels in accordance with input data,
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hol di ng said input data, and further conprises nmeans
for increasing the reference current sanpled and held
by the reference 5 current source circuit to a
plurality of reference currents by further copying or
di stributing themby tinme division, and said oyt put
nmeans conpri $8EtRSF GPIPTEFESt 2 5P En *& Fduits for
10 receiving said plurality of reference currents and.
curlditng rgpicliringns datac@ndance with the data held
by the register array and a current output circuit
conpri si ng a flirtdter grompricfescmeserst fsanmpnorgadinguithe
and a second group of 15 current sanpling circuits

OPEF &t LB abi SF &iat ebamped Hnid rieald visy t ehendef erehnce
current read node in accordance wth the output

CURLEONE 9LulbE EPRYEIEI @ &1 pLutdBity bof Arepsrente
output type drive circuit as set forth in claimb

wherein, 20,25 f CHE T 80k t1 PotibEndr ENERSDY Ntime
aGBEF??E%PbeFéﬁE?%g %é??gﬁgdﬂring whi ch o%grations on
sai d_ i mage dgta are suspended, and said input data is
digvtatotmagB%data., the circuit conprises means for

di stributing each driver uses as the reference current
the current $&tY PHRBe PRART FRIPTLUTFENt source

circuit of _ _ _
a plurality of conversion circuits for

receiving said plurality of reference currents and
outputting.currents in accordance with the data held by.
the register array and

a current output circuit comprising a first
group of current sampling circuits and a second group of
current sampling circuits operating alternately in a
current write mode and current read mode in accordance
with the output currents of the conversion circuits.

6. A current output type driVe circuit as set

forth in c¢laim 5, wherein

said input data is digital image data,

the circuit comprises means for distributing
the reference current to the drivers in a vertical
blanking period during which operations on said image
data are suspended, and

each driver uses as the reference current the
current held in the reference current source circuit of
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78 the driver after the vertical blanking period in
which digital noise is generated along with transfer
of said imge data. 7. A current output type drive
circuit for outputting a drive current to a driven

obj ect shared by being divided._.intqQ a pluraljt. :
e i SRy e BERRY) OF SRNLpG et P ¢y Phich
corresponding to each the shared area of the driven id
ajEdal e isw o densradefhElang Wt fEams tRFand #6t

outputting a supplied reference current as a drive

Gl gpntddts t he corresponding shared area of the

driven object and a reference current source circuit
for 15-sanpl anguarénkobditpgta tyekbedenve circeat foput
froma reference current input termnal, then

SHPRLYL OGhd Ne S8R difkddift 04 RUIAABARS ob fect efteent oy
current 1 nput termnal being connected to a reference

urrent . in t | nal,Qf .20 apiPelLid ver by a
%?ﬂ%% %h‘(f%% ]?IE] e?‘% nne]f:% %d the reference
current being distributed to t fer &84 qed
source circuitERIF Y & R élrrs'—"llk])}q/::‘;t%lfﬁe ﬁl\%rgjon. 8 I°A
current output type drive circu

t_25 forth |
 cFaFReTPoRAERE FO R dH% e?h?’é%‘i h%geé :‘1"8 é?%? e?g‘ﬁ%‘g
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current fromsaid reference current input
cbiject,

each driver comprising
an output means for outputting a supplied

' reference current as a drive current to the corresponding

- shared area of the driven object and

a reference current source circuit for
sampling and holding a reference current input from a
reference current input terminal, then supplying the same

" to the output means,

the reference current input terminal being
connected to a reference current input terminal of
another driver by a common current interconnect, and

the reference current being distributed to
the reference current source circuits of the drivers by
time division.

8. A current output type drive circuit as set

forth in claim 7, wherein each driver fetches said
reference current from said'réference current input:
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79 termnal to said reference current source circuit
when receiving a signal indicating start of
distribution of the reference current and outputs the
signal indicating the start of distribution of
reference current to the 5 driver circuit of the next
staxeingl o csakdmefrIence tGRTeRT \FOWIe FRr @Ll s athen
forth in claimB. wherein each driver conprises a data
NBEBE ving | 4 esidgmpltinkdi catine staot daf adnemilyu viem of
receiving a first signal indicating start of witing
0fhd Ordpt Beis QutParis 8d dodipsts Stignadigmali catdingating
start of witing of data to the driver of the next

gesalde LRtGNeE, S5 € 66T 6F SRR SAEE NbuF F Ot S Uthe
erence current 1 nput termnal to said reference

c rrent gggrﬁf 'rgyétnégtsggg éonlzatlon with said
f P SYSs gna m% 15 recelving second signa

i ndicatjng start of dlstrl ut.i_on g{ T, fer W et
t
and outPuts LT FEUNFIEYndYEH ce}%‘f ng%ﬁ %
di stribution of reference current to the drijver &
cfpetiht 1nf clpdmnBxt WREEGED QEChAQEhV?En?O%E?bﬁ?St?p%a 2
drive circuit as set 20 forth in claim7, wherein
smeuorgf ewehtes cinpehit dabar tatocsaidi §2EanPENeEE Wpen
l east: a current sanpling circuit including a current
megeeyving safprehgsagdahoiddingatand sedekenfewriting of
current in accordance with a control signal and 25 a
caatkoknai batphtEoEapdt pukstngignasaiddicatingt start of
sanpling circuit a control signal for controlling
writing of data to the driver of the next stage and
fetches said reference current from said reference
current input terminal to said reference current source
circuit in synchronization with said first signal when
receiving a second signal indicating start of
distribution of reference current and outputs said second
signal indicating start of distribution of reference
current to the driver circuit of the next stage.

10. A current output type drive circuit as set
forth in claim 7, wherein said reference current source
circuit comprises at least:

a current sampling circuit including a
current memory for sampling and holding said reference
current in accordance with a control signal and

a control circuit for outputting to said

current sampling circuit a control signal for controlling
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80 wite and read operations of said reference current
of the current nenory of said current sanpling
circuit.. 11. A current output type drive circuit as
set forth in claim10, wherein said current sanpling
circuit includes a first current menory and a second
ocuwrirentantemead aperatéand @eRtid GatERAN GRS o °F
said current sanpling circuit said control signal so
ashd atdearnatenory pef fserind acunriand Gremdiiingh GEFHeE -
reference current input 10 from said reference
currenty 1 nputa ter¥cndl cangua repd dpévat comcofitt he set
witten reference current on said first current

MERLY A0 FLGRND CU&d i Arenory. 12, A current out put
type drive circuit as set forth in claim110, wherein

sai d out put id s @ldud; &
P r%ﬁgf tc;q@/fan%g Wdes18 R Widlduli¥ Qhctueesn

out put type 0g conversion circuits and

the circuit conpri f ' i g .0
BYEFE e BT RTPORRA 19 O TR L0 Tent hormrs oF (he

‘current sanpling_circuit of, sm%}refer nc curn%p%urrent

source 20 ci reddid EFP FHATHYE FUFRNE S E%EGT rents
by further copying or distributing then1b% tinme tel
dssmplbng ahdcehtdspidraPntyods siEhat efRe?tut? ent Rty
supplied to said plurality of digital/anal og .
cpaYEbsinoa weiteubperakfon3of Atbar refierenepueurypet input
drive circuit as set forth in claim7, wherein at
| eash bhedr ebeeeaneecunreaht input terminal and a read
operation of the written reference current on said first
current memory and second current memory.
12, A current output type drive circuit as set
forth in claim 10, wherein said output means
includes a plurality of current output type
digital/analog conversion circuits and
the circuit comprises means for increasing
the reference current read from the current memory of the
current sampling circuit of said reference current source
circuit to a plurality of reference currents by further
copying or distributing them by time division, and
gaid plurality of reference currents are
supplied to said plurality of digital/analog conversion
circuits.
"13. A current output type drive circuit as set

forth in claim 7, wherein at least the reference current
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81 source circuit of the driver serving as a naster
includes a reference current source circuit generating
a reference current and supplying it to said comon
current interconnect. 5 14. A current output type
drive circuit as set forth in clajm 10, mhereln

| sastce hei Yed il vk ctherdBhyer SSRFEREi3T A (701 °%h Gncludes

driver serving as a nmaster includes a reference

- calrreférence Ceucrenti sogererat Feel b Jenerakind z relaience
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and supplying it to said conmon current 10
| GhLFERPNEEA . sdbplAisgriento osd pdit comppen deuweertr cui t
as set forth in claim7, wherein each driver is a

dijveroQuhedtting currents of a plurality of channels
in accordance with input data, 15 further conprises a

registejyarragy Jan40 di @@l%@wl@t@rmd; as set

further conprises neans ?k |ncrea3|ng the reference

Sgargﬂtéprgg%ed 2pd egeFX gge rﬁﬂgereféféﬁEé current

™54 p aralrty o erence 20 currents

y further distributin then1b

dF?P§P8nC1§ﬁ81£ g Bﬁ?paflﬂﬁﬁn§95§ﬁBP|§83 a pggrall?ClUdes
of conversion circuits for rece|V|n8 sai d Elura ¥

oh reference eurrentsseHIcescotCPLit PRESERIFBAI 8 FRESTenCe

accordance with the data held by the register array
apdrrent and supplying it to said common current

interconnect.
15. A current.output type drive circuit as set

forth in claim 7, wherein

each driver is a driver outputting currents
of a plurality of channels in accordance with input data,

further comprises a register array for
holding said input data, and

further comprises means for increasing the
reference current sampled and held by the reference
current source circuit to a plurality of reference
currents by further copying br distributing them by time
division, and

said output means comprises

a plurality of conversion circuits for
receiving said plurality of reference currents and
outputting currenﬁs in accordance with the data held by

the register array and
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82 a-current output circuit having a first group of
current sanpling circuits and a second group of

current sanpling circuits operating alternately in a
current wite node and current read node in accordance
with the output currents, of the conyetrsion circuits.

16. A currenf* GHFEE fﬁ@PHFiF&rSPF§u%PV&EQsSt fort FroUP
in claim15, wherein said input data is djgital innge

Rff cunyRne| WIS STt TS F oTehd (TR RS 10

the reference current to the drivers in a vertical

btunrkenty sEnpbohg ued ropits Pepriing onktemaely i gk

data are suspended, and each driver uses as the

I €f CEEIE ewELE & anbdé hend cenrssrdt hedat imoddieln efecerdsnce
current source circuit of 15 the driver after the

Vig{ t1h Cethe Db@Bkii £ JoPEF b 9Es | BF WS hedth @bt & on Nel Beui s .
generated along with transfer of said inmage data. 17.

A Currefy ouLDU,tYDe. ddiphiCitgil eSS Qlirdard lud et

claim7, wherein the interconnect of said 20 reference

PhoscheeT A oRE C IEPHEER B o P en!

r-s§hie 18. A current output type
drive circuit as.set forth i.n clai.m 7, .wherei. he
i nt erconnect G aPY é:;aeﬁ'aer?tse %Lﬁlrr%aﬁ.lt R d;aga’

mul tilayer interconnect 25 including a power suppl. .
| ayer for shi®é1l,cizcuit GRFRFLRes é“?%l?l%ﬂfél‘f’t%)@%é?%mng

power supply layer for shield. _ )
the reference current to the drivers in a vertical

blanking period during which operations on said image
'data are suspended, and

each driver uses as the reference current the
current held in the reference current source circuit of
the driver after the vertical blanking period in which
digital noise is generated along with transfer of said
image data.

17. A current output type drive circuit as set
forth in c¢laim 7, wherein the ihterconnect of said
reference current is arranged between power supply
interconnects for shield.

18. A current output type drive circuit as set
forth in claim 7, wherein the interconnect of said
reference current, when a multilayer interconnect
including é power supply layer for shield, is arranged at
a top layer of said power supply layer for shield.
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83 19. A current output type drive circuit as set
forth in claim7, further conprising neans for
suppressing great fluctuations of the.potential of
said conmmon reference current interconnect when the

circuiyg 5 Si@h&@%m@”@u‘&?h@' gpbhar&%etﬁeeﬁﬁuageggg

of the drivers are al A current output type

QM G Wi RS Seéuor %é rhé ‘{Eej“fe %eﬁr gln said

neans |ncrea5|ng sai eren e cu
pluralit refere ce currents i ses_ a curre
ERR AR R B Anstim P et Hhspe

i ncl udi ng resistor eIenEnts arranged at the input
QUGN HREJKFPIGA FIEELHE Infereiedurihsah %r%ﬂlts
including resistor elenents arranged at the out put
stampel ing B draldialg sthasrefermneespoments (e the put
parts of said output neans, and the resistor elenents
afrihers efes exice oftflir rent sources arranged at the two
ends anong said plurality of reference current

sourcepare al g tClateudl thpd eikesicireniel ereret:
of said constant current source. 21. A current output

taperriyeClif Wi, amslinforth in claim20, wherein
the resistor elenents formng the reference current

I 5
A'displ oy et il EEA%y GRIE PeERhnce cfipent

Sharaedp ura 1D1£y aopl Sgéea e ggeéurpgégsd gcYmprlses a current

mirror circuit configured by a constant current source

- including resistor elements arranged at the input stage

and a plurality of reference current sources including
resistor elements arranged at the output stage in
parallel so as to correspond to the output parts of said
output means, and
the resistor elements of the reference

current sources arranged at the two ends among said
plurality of reference current sources are arranged close
to the resistor elementélof said constant current source.

21, A current output type drive circuit as set
forth in eclaim 20, wherein the resistor elements forming
the reference current sources are laid out divided and
cross-laced.

22. A digplay device for outputting a drive
current to a shared area of a display panel shared by
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84 Dbeing divided into a plurality of areas,
conprising a plurality of drivers arranged

correspondi ng to each the shared area of the display
panel, 5 each driver conprising an output neans for
ut put t i, ng. upplied ref r to a

PPy dl%#éb& #éﬁ%dgé?ggfgfffﬁ St £§Q£s

correspondrng s 0 e.driven bbject and a
reference current saurce circuit. for _sanpling and
d:ﬂqzaveﬁ% arranged

hol di ng t he rRFBRIST G BRI 95

reference current input termnal, then supplying the
SEREresPpRRtng o eaehotbpushatadsares. of gh§p¢a§PlaY
device for outputting a drive current to a shared
apemebf a display panel shared by being divided into
a plurality of areas, conprising a plurality of

drivers arrangeth dnirvespasmbiigsing eachoithsoshesed for
area of the display each driver conprising an out put

nBakput ingUAPELbHIYca sHPRtbfde d0rkeheresce current
to a correspondi ng shared area of the driven object

gﬁgr g%ggﬁ&fﬁ{:}esﬁ‘a!{"éﬁnérégU&fetﬁlar&wi{refqoBbjééﬁpﬁh&g

Ing a reference current I nput froma

ref erence curf qnled RN {GLORE - sblESe SURRLY] DO

sane

sampling and holding the reference current input from a
reference current input terﬁinal, then supplying the same
to the output means. |
23. A display device for outputting a drive

current to a shared area of a display panel shared by
being divided into a plurality of areas,

comprising a plurality of drivers arranged
correspondiﬁg to each the shared area of the display
‘panel,

each driver comprising

an output means for outputting a supplied
reference current to a corresponding shared area of the
driven object and

a reference current source circuit for
sampling and holding a reference current input from a
reference current input terminal, then supplying the same
to the output means,

thelréference current input terminal being
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25 to the output neans, the reference current i nput
term nal being 85 connected to a reference current
i nput term nal of another driver by a common current
i nterconnect, and the reference current being

r t tqQt HIICWHH S
RS g & i B i S R
devige as,set forth in claim23 ' c ri
R §HP6“?%?%4é%é%x%Tﬁqeﬁﬁr%%%#ﬁggéﬁﬁkéﬁhégé;uéﬁg
current input termnal to said reference  .curren
source ci r cuirbenheh ereRery g TENS Pgiﬁdﬁggﬁgﬁ§efot°
start of distribution of reference current and_ outputs
tthee sieffetenorl @myent aIce ity Y dherdrivers by
reference current to the driver circuit of the next
stiage.diAbi sifordi spl ay device as set forth in claim?23,
wherei n each driver conprises a data nenory, wites
i nput 2l datea dilkid ayaiddvdaien ane merty Sohrdrh riec eilaiing 23,
first signal .indicating start of witing of data and
YR DL 5 @ &h FdF ST S| SRR DA £BY | PO SESde CbuiFeit NProm

-of data to the driver of the next stage and fetches

?@gfér L £LE0¢ et%?%%éﬁ@.{ﬁéﬂ%S@Efﬁiﬁgfr@Qc§é£@rféférence

i npu erm na sai erence current source
circuit,in synchronizatiaon wth jd fir L gn : :
SRR PGS T LRRERL  hon H40e20L0y o | SlaRd g1 cating

LT O el orne CUrionloand, Ol pULS L bouee

reference current to the driver circuit .
the signal indicating start of distribution of reference

current to the driver circuit of the next stage.

25. A display device as set forth in claim 23,
wherein each driver comprises a data memory, writes input
data into said data memory when receiving a first signal
‘indicating start of writing of data and outputs said
first signal indicating start of writing of data to the
driver of the next stage and fetches said reference
current from said reference current input terminal to
said reference current source circuit in synchronization
with said first signal when receiving a second signal
indicating start of distribution of reference current and
outputs said second signal indicating start of
distribution of reference current to the driver circuit
of the next stage.
| 26. A &isplay device as set forth in claim 23,
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25 of the next stage. 26. A display device as set
forth in claim?23, 86 .wherein the interconnect of
said reference current is arranged between power
supply interconnects for shield. 27. A display device

AhSr&in faLd Gﬂ&f&&ﬁﬁ%@@’of\h@éﬂ nréf@réﬁk’é&f&@fh?&% od

sald reference current, a nultilayer

Int erc é‘é‘el:%twgellx g&:!p%: l?%%g; f é)]l.' orlu‘?gc%s fgf shield.

i s arrang yer. of sard
supply yer for. shield, 28. Adis V|ce s set
forth i3l ¢l aﬁncfzépq%rﬂl%cecaﬁpﬁ% Do i

suppreSS|ng great 10 fluctuations of _the potentlal of

- sehereimiore roreekerRNech pEn$ai At ke ERFPREE WHERERRe When

circuits sanpling and holding the reference currents
of mnktiflayer sintergphnedt. igFluding a power supply layer

- for shield, is arranged at a top layer of said power

supply layer for shield.

28, A display device as set forth in claim 23,
further comprising means for suppressing great
fluctuations of the potential of said common reference
current interconnect when the circuits sampling and

holding the reference currents of the drivers are all off.
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