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0 6 OCT 2006 DESCRI PTI ON CURRENT OQUTPUT TYPE DRI VE
CIRCU T AND DI SPLAY DEVICE 5 TECHNI CAL FIELD Th OCT 7008
present invention relates to a current out put 9&

drive circuit enploying a time division distributlon
systemof a reference current suitable to for exanple

an 10 organic EL (el ecipgagiigyasngence) di splay device
and to a display device provided with the sane.

BACKGROUND ART In recent years, organic EL display
panel s, which offer 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

reductlon of thickness, are attract] |, O
o GURRENE, Stirelt o5 EE R EVE, cBRGRRE o, ALSPRAY Blrvace
comercial stage in inch sizes. Advances in materials,
20 production technol ogy, and drive circuit have | ed
to a succession of releases of prototype panels of the
13 t o TECANIfF@A $IE&® in recent years. Organic EL
el ements have curved current-voltage characteristics
i ke dhedesesEhé Lovenidice- celndets 25 ehauacesat suitpmt
have |inear proportional relationships. |In this way,
Bfgakid vid cdlrein smildyitign of itimel dG+6 sAch i@ ribution
transistors (TFT) have threshold voltages and have

136 o &féf%&%n&aowﬁﬂew AL 1@ FHY ExEple an

i spl ay panel s,
organic EL [electrnlunu_nescencel display davice and to 2
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, s¢ 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 elemants have curved current-veltage
characteristics like diodes. The luminance-current
characteristics have linear proportional relationships.

In this way, organic EL elements and thin film
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it 1s proposed to use current controlled drive

circuits having proportional relationships with t ﬁ

| um nance to 5 reduce uneven |um nance of the dis yUCT 2006
panels. In liquid crystal panels for persona

conputers, televisions, and other applications,

el dd irdidr i @0 adat |19&é§1§ﬂdi)ﬁrd13:arg%u aned haWe.t harge

J ust IOM/tenperature polysilicon TFT circuits

‘éaqgrga.gd}{g thePaifls dBlldifation QfarlY Wi Eﬂsplay panels,

I tal /anal og converters ('DAC) and ot her conpl ex

£
Cﬂ rcui t ose%i tf etype d'n.everatﬁ:télﬁ or%} Ql%e%ltr%m.ts

age out pu riving
RSP R

drive circuit of a |arge size display panel, the
TRdNGs ARSRD JauH nanan o the disRlEYoPadeler s t o
drive the screen divided- In such a case, _if the

char adnedilgiics crasEadmpagedss Fors perfenal| soppeters,
probl em 20 that steps of the | um nance are generated
s ivoraierand iotde o fapild cedrigars dmaldii Hpl tdihiighi on.
In the case of a liquid crystal display, the data

gt tidny eli Spd 29y i egriotddut type. For this reason
it is possible to nmake the | um nance step very snal

by theizh Sy ecietkagat tipapalysstiaeat TFg adrcuits
interconnect line of the reference voltage between

fHAneR] do e Hhk12 G h 3P o iAHitHikdr i ver
ICs), FIG 1is acircuit diagramof a reference
141285 arlAUY UdrWrtedie! iDAGC Ll Y Boripli@ad T ver
circuits is difficult, so0 the ﬁractice has been to bond
wvoltagqe output typa driver IC's For driving vertical
direction data lines to the peripheral portiéns of tha
panel ko form a modile,

In the drive circunit 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, 1f the
chéracteristics vary amorng drivers, there is the prcblem
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 wvoltage output type. For this reason, it
is possible to make the luminance step wery small by the
simple method of commonly connecting an interconnect line

of tha reference veoltage bebtwasn drivar integrated
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liquid crystal display 5 This reference voltage

generation circuit generates- nine reference voltages

of VO V8,..., and V64 by the resistance divisi diCT 2006
resistor elements ROto R7 connected in series

between a supply line of a power supply voltage V.

SE-ai g5 ovaeifr&ReT®NE , Then, by 10 further fine
i nterpol ati on anong t hese reference voltages by DAC

etc, fwFgexpnl e Lr&aualdis i Hg idafthce voltage

voltage out puts of 64 scal es can be obtai ned. Wen

t e ui
PRt QSRR ARy S5 AR Uy G e
#Pe r S|sta§$f arlﬁ? for every drlver IC the

eference’ v %Ut is determ ned by the
resistance ratio, so there is alnmgst no variation
anong gHi% i qngg golrage geperptosn Sipch ggratates
inter-driver [C s connection systemof the reference
e FRiereace Pl aes e HbutVaype dangd Mafe Wf i the .
In this case, a display panel " is driven by dividing
rashytanem rdievi ot om ol el iskas glements ®h-tERh | f
there is variation in the reference voltage outputs
cororgcickd vien 44 Bos deseteheam d U@y liskewfl ke p2ier
termnals of the reference voltages of all driver IC s
SUFp PO RStk ), o898 ha afrdiiad refes eanre. Vidgesy VO, 3
s OCT 2896 VB,..., and V64, the voltage averaged for

méﬁfﬁf@%w&gm&l\md |antfhof W def G fQurdid e wdaafages

ICs to n. For this réason, a |um nance step of

Bf\ﬁic FEMS| bR BLARLIEM Wiy o1 10° HRARPLD By 8,
Border |1 nes
vnltage outputs of 64 scalas can be obktained,

When providing this reference voltage generation
circuit in the driver IC, even if the abgsolute wvalue of
the resistanca 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 viaw for explaining an inter-driver
IC's connection system of the reference voltage in a
voltage output type data line drivar.

In this casa, a display panel PHL is driven Ly
dividing it by n mimber of anode drivers IC'=s 1 to n.

Even if there iz variation 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 tha raference woltages VO,

3
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5 of a screen driven by division. In the case of an

organic EL display, a current output type is suit e

as a data line driver, In a current output type drith&rOCT 200§
IC suitable for an organic EL display, if supplying a
cannon reference 10 voltage to the driver I1C s and

vigen havm veAach tiid el thge BeehaGEdYobkagachUrbEBence
conversion to gener ate the reference current as

m%%rdeb%&ﬂb%\ée,su%qmaf LCREE JdFYeeNTCcWs! b YA .

anong the driver S due to the variation of the

of 1 sef- yolage of Lie gPSLALhgnal 15.aMBki §i gigaand

resis ments coﬁflgurlng age- current

conversi on Cirl.Cui Furth even if perf ro.ng
ST 2 AR Sy B S5 PEPETREe BhaPoRtrn i hes
the output current wll vary anong output termnals In
r FeFFETe AT EPY F2M8EdBehind this current 20
variation, an organic EL full color nodul e drive

syst edn &hel epismgofhanc organi ccBhndiePbAYsydt BHFFANE
current output type anode driver |IC has been proposed
cutgfidy type fier sevidaile Nenapdadat 1boeudizaver-

"Devel opnment of Organic EL Full Col or Mddule Drive
Syst e, aPicateentR&DLpAE Wwheldriner I pajtaBlel3fpor an
2001, Cchi, Sakanoto, |shizuka, Tsuchida). 4 0 6 OCT

Ao i IEG cﬁ&plslyq \ilfe\Hu@E:ltyhh@[ Qr gafimenFefdlreneal or
nodul e drive system IS drive systemas well, a -

u%lsc@ $ANgle RNy T 'sV%ﬁ@)th@nV'rﬁhﬁﬁgb)éa&hnHﬁ%r 1c

anode driver ICs 11 to in. In the present drive

ﬁE@ﬁﬁ?m ﬁMT?&dﬂJEnyéﬁl %nnver51nn to generate the

reference current as described above, the reference
current will wvary among the driver IC's due to the
variation of the offset voltage of the operational
amplifiers and resistor elements configuring bthe voltage-
current conversion circuits. Further, even if performing
tha voltbage-current conversien bgfbre the final output,
the cutput current will vary among ocutput terminals.

In order tc 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 propeosed (refer to
for example Hon-patent Document 1: “Davelopment of
Organic EL Full Color Module Drive System”, Pioneer R&D,
vol. 11, ne. 1, page 29-3&, 2001, Ochi, Sakamoto,

Ishizuka, Tsuchida).
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reference current source at each of the driver 1ICs to
set the current, the reference currents wll sub

|y
"differ due to the individual differences in the bﬁ OCT 2406

performances of the ICs or the current setup parts,
so 10 sonetinmes |um nance steps will be generated in
uni tspof B $g Euﬁ§3$rofuﬁhﬂg Bry3hiabEe f@f%sé&iafor
each 1Cto adjust tor each IC is unsuitable for nass
[ clion herefo -usi.n h e en
BRI P Ve sk ISR, o18, etk RFRACEE SRLITR
the_ variation 15 the.set currents.can_be absar bed
AR ER PRI QBNE SpeiE: Vo, BRLOEPE A AR Y ABAOPRE ot
to this current connection system a step of
apgfgsHrhyeruAfnandd &RoAB-drivers becomes unnecessary,
and al so the nunber of interconnects of the reference
20 cufrekine gpresenpaftlve ofypbefpdeher| pEeVRAing | | |
As expl ai ned above, in the current connection system
reflemence EhGrefA, sbumcranteesthpefctheedpbwdinfCis to
the border lines of horizontally adjacent drivers can
sbe thki supabrtd, PheAsefbpvncenchiEendB, whbhexabhily
reference current |REF of the driver on left end and

darFetedafaceaCehkenhdiviBull O8T£ 2A0EnEREF{ A- thaon ri ght
end becone different by addition of the n nunber of

pePELeREnkaE 8E1 PAS A Lherdihdetubfeft stBup baAFES, so
size display device, not only is the display pane
, Y H= » | , ti b
sgﬁéﬁﬁgﬁgyéﬁhth#Ea kkebB {R€1 B%eggéerétgﬂrfﬁ ?gfts SE

I's at a nés on the pane vertica
IehgtdE&rEﬁe£?eu%A%gpgS%gkggglénr&Q%s%SLtkggleach IC to

adjust for each IC is unsuitable for mass production,
therefore Ly 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 hecomes unnecessary,
and alsc the number of interconnecks of the reference
current on the panel can be made relatively small.

2s explained zbove, in the current connection
system shown in FIG. 32, luminance steps corresponding to
the bordar lines of horizentally adjacent drivers can ba
eliminated.

Ag shown in FIG, 3B, however, a reference current
TREF of the driver on left end and a2 reference current

i3
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direction to halve the interconnect capacitances of

the data lines. Together with this, the drive 5 OCT 2006
frequency is reduced by vertically arranging d#!véqg

and driving them 10 in parallel and by halving the

nunber of scanning lines which nust be driven by each

B Y B{-1) b UthifidSha Wddbrd QG H RN e $RANREEHGn of

system | um nance st eps are sonetines génerated at

E e ﬁ/ergﬁé%l?%{-) atborvﬁeﬁi-; fvat.rr}L%tq_ic | ay, qﬁﬂael r‘i:%a:?%ﬂ's.

escri ove, he "conventi onal netho

SUBP! byl MRS B Bk e R e

organic EL display. For_this reason, in organic EL

G spha) RRnfl drivrn bap dipgeimahdd 9P de ditteg@lput
type data line drivers (source drivers) suitable for
dirreghigpror i alEie dihvedats laem e hgiraegl are

DI SCLOSURE OF THE | NVENTI ON An obj ect of the present
Ven/teitd idvy idiwiglest gt ddhen 1/25 pesirtdmnso drp ithet pegrtical
drive circuit able to nmake | um nance steps anong
dirtesdrisord rifey il wee ditep liavt eafcorinaert dapsaii thnkbes @106 the
OCT 2006 object in division sufficiently small, able

deltd adiifeds | e gduhEehvitdh itHiey,CaMe S v firddRuency is
reference current on the display panel-, and suited

delindd \Hy Grelf tQ.Qﬂl‘:’LgE'ax%'a‘%@%.‘?ﬁgs dr 188 <2 oS PhAY-i 3RV ithem

provided with the sane. 5 To attain the above objéct,

i?}&%Fﬁgg%gg#ﬁgfE?%éﬂg?ggéﬁﬁﬁmF5&%&&& %EQQEQEQQHQinnes
which must be driven by each driver.

In such case, with the current connection system,
luminance staeps are somebkimeas genarated at tha wertical
Lorders of the display panel.

25 described abova, with the conventional mathod of
supply of the referenca current, it is difficult to
realize a large size, high gradation display type organic
EL display.

For this reason, in organic EL display panals, the
appearance of currant cutput type data line driveré
{source drivars) suitable for driving organic EL elemants
has been awaited.

DISCLGSURE OF THE IHVEHTION

An objact of the present invention is to provide a
current output type drive circuit able to make luminance

steps among drivers driving a display or other driven

6
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i nvention provides a current output type drive circuit

for outputting a drive current to a driven object 6

shared by being divided into a plurality of area@, OCT 2606
conprising a 10 plurality of drivers arranged

correspondi ng to each the shared area of the driven

OBj 86L, 1RAGIwHE1 ¥RT sEPADEL Sh Dy ANaDU| Pabl &e88Srédiice the
outputting a supplied reference current and the drive

AHGRERt o £0] L ESPORGh OGS Ot "RRS F@t@reh®adcurrent on the
correspondi ng shared area of the driven object and a

SEoRELE BREE) £ U@Ly PO B! AFHY I 0 0L SOIPL B0 Sldhents,

erence current 1 nput fro rererence

o 1 nal h |y h
' 3t St S Bn vasled of BB Y e Ve i roui

according to a 20 second aspect of the present
i nventTO R PR ddie 2RaKe hledhn futSUsp g Qwieut type

circuit for outputting a drive current to a driven ’
6} e t chFRrkl BYCPRIIng divi Y TRk A wPFuref | Eje gpresent
areas, conprising a plurality of drivers arranged
torertivondbrevide s ot heuheenh aprtbul cbypd dibive Soirdwin
obj ect, each driver conprising an output neans for

Dot pon tiuit Bng wp plit vkl relerant eta ul rdmt vars b jecesiraed
s OCT 2006 current to the correspondi ng shared area

19f BdEnglrdivverded] Bsto adthbBurel PEENGE SHEdeNtosMEleing a
circuit for sanpling and holding a reference current

PP { FPRR dF BFEF £ NERr S Nbot AR oA @I HG NBd , eddeNthe

supplying the sane 5 to the output neans. Further,

derd BT LEEDCEr CLIL G dP U] S50 NG cth Sar PROP8SRG £ Qing
a reference current 1nput term nal of
an oubtput means for outputiling a supplied refefénce
current and the drive current corraesponding to image data
to a corresponding shared area of the driven object and a
raference current source circuit for sampling and helding
the reference current input from a reference corrent
input terminal, then supplying the same to the ountput
means.
A current output type drive circuit acceording to a
second aspect of the present invention provides a current
output type drive cirgcuit 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 obhjeck, each driver comprising an oulpnt means for

outputting a supplied reference currant as a drive

7
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anot her driver by a common current interconnect, and

the reference current is distributed to the refe

current 10 source circuits of the drivers by ti rreh%]‘b%]- 2006
division. A display device according to a third aspect

of the - present invention provides a display device

GPEr A PR ) @i dMSorfdi i dhd Qe S &k afRd Hfivkn
di splay panel shared by being divided into a

BIEA 4o o ALEASencd LEHINE SQdieds RENAL{ Ve dl

vers arranged corresponding to each the shared area

of t dis el ,_ each driver . co i:Si
Smirdniit HefRlf o s et A ¥eon 2
current to a corresponding shared grea of the _driven
R RRACs U TR IR (PR Lo rHRh (FIRRAYLAG, Ehg, same
sampling and hol ding the reference current input from

5 o thy SWRUE ®MFFeht i nput terninal, then supplying
the same to the output neans. A display device )
accor dunFher a theumefersgras awrrante imrade fenmdyedt iigh
provi des a display device for 25 outputting a drive

sanmesrted dem = habtranea airmend sigirayt -togamisial half ed
by being divided into a plurality of areas, 8 o 6 OCT

it ed aF i G | adndldr Youwdregit \iaitsepfaangsl, and the
corresponding to each the shared area of the display

R en A diieis oMYt Tt Nt il trdRaRsndOcurrent
outputting a supplied reference current to a

10 SRS RANAIG S ¥ 89,2785 R rd KRy i AR SE! and a

reference current source circuit for sanpling and

1o B0 L S, S Y i B SR che
I:Erhe%e%%t %.urfven A I:Erho%irﬁse By ncfiespcluziyg ecpév:{cp@ Uhodt e m nal
cutputting a drive current ta a shared area of a displiay
panel shared by being divided into a plurality of areas,

15 comprising a plurality of drivers arranged corresponding
to each the shared area of the display panel, each driver
comprising an outpui masns for outputfting a supplied
referance currenit to 3 corresponding shared area of tha
driven cbject and a reference current source circuit for

20 sampling and holding the reference current input from a
reference current inpukt terminzl, then supplying the same
ta the output means.

A display device according to a fourth aspect of

the present invention provides a display device for

20  outputting & drive current to a shared area of a display .
panel shared by being divided inté a plurality of areas,

8
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bei ng connected to a reference current input termna

of = 10 another driver by a conmon current -08 OCT 2005
i nterconnect, and the reference current being

distributed to the reference current source circuits

of the drivers by tinme division- According to the

, Bl nign ke pheB1 i kyr oeXampherst Rerafhanenserespoasing
input termnal of each driver is 15 connected to a

P LSRN $RCYhARRE LRyt akeﬁzﬂb”ah.sﬁﬁaﬁaﬂ%aﬂ Qaﬁgﬁ&bﬁer

a common current 1 nterconnect |In each driver,

recei.vi.n Si ipdicati distriQyt Lan

GREHE i Srouityt, PEaS' FRE oPLRLESRha s pbbRYIHd

fetched fromthe reference currgnt 20, L nput ternL%a%he
5ePfe FOFErBhcEO A FERT=8BOPER G FRAFEY 25Ra 3

signal indicating the start of the reference _curt%n%

dai¥er phireh PE9odt PRESTENCRe CHFFFRE EPPEGRt SHF SUifretor

next stage. The reference current source circuit

shopdiingg ande holdingr ar crEerenrreRUTSERY e3PRKIEREMIE

the reference current, then supplies this to the

reffaprencec ansredti ihpot6te@EHingde thkensuphdyinfgetbrcsame

current supplied fromthe reference current source

tei b butputulnpatsf,r thet beferehpet coearatainphe derménal

current to the corresponding shared area of the

bdin¥ekoobleegtd ToFdr theerehee euaFphe ihputetersnaal of
current is distributed to the drivers in a vertica

BRI GrRYeirOty dUELRGoRN R raRe! 2hiteRscARelRe hRBJChe
data are suspended. After the vertical bl anking
r@%&&%ﬂc@”%&ggeﬂﬁjBgigﬁghﬁgkrihuted to the reference
Surrent source circuiks of the drivers by time division.

Aocording bto the present invention, for example,
the reference currant input terminal of each driver 1is
connected to a reference currenF inpput farminal of
another driver by a common current intercennact.

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 into the reference current source circuit,
and 2 signal indicating the start of the reference
current distribution is output to the driver circuit of
the next stage.

The reference current source clrouit fetching the
rafersnce current samplés and helds the referance current,

then supplies this to the output means.

9
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noise is generated along with the transfer of the_ _

i mage -10 data, the current held in the referencell ® OCT 200§
current source circuit of each driver is used as the
reference current. According to the present

i nvention, the |um nance steps anong drivers driving

by di i, 8honcfianDeePBilge Suffdit S0ibyi 388 rodngh he
nunber o

i nterconnects on 15 the display panel can

be d . F h by fixi .t.h '
B edSL R R LSk i 00, LG B R2E 0 e
LR,y 0cL1S SR8 LR LK Bk DEponcting

rgna oh a
ref erence current can be 20 greatly reduced. Further,
shper pER3f efr FRg EReVRRagRIBSEa, by using the
reference current sanpled and held in a current

_ sanpl Fugthercufer pexvrgte thetpefeepreencereehteht
source circuit of each driver, the influence of noise
ddetiributhd tdStbpedaiivenscan bBevemiécahpblianking period
result, there is the advantage that a large 10 0 6
deeind0Whichi aperhtgbngr adathaninagandethl adikspbapendad.
be realized BRI EF DESCRI PTION OF THE DRAWNGS FIG 1

Afted &hbCykrtdadr BThakiagr phesedcauyfhjaghich digital
generation circuit used in a data line driver etc. for

ndige EEQEEﬂei‘Eiﬁhalalghaphifh EhE t2ah&farVbewther image

explaining an inter-driver IC connection system of

oS S DSEENY TR, A BRI TAE R B ke
cg; aEEPcELeggkldriver is used as the reference current.

According to the present invention, the luminance
steps among drivers driving by division can ba made
sufficiently =mall, 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 data, by using
the reference current sampled and held in a current
sampling circuit prn;ided in the refersnce current source
circuit of each driver, the influence of noise during the
cperation can be made small.

As a result, there is the advantage that a large

10
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10 col or nodul e drive system enpl oying a current
connection nethod in a current output type anode
driver IC. FIG 4 is a view of the configuration ol 6a0CT 2006

first enbodi nent of an organic EL display device
enploying a current output type drive circuit
S0EO) Hitfh tefrddieeidn afsilc B AlIMRy e baAralflzed.

5H are views for explaining a sanpling and transfer

oper atﬂﬁtwfnﬂ%dﬂfﬁﬂiﬁ%ﬁcﬁﬂgeﬁhﬂﬁnshhe di spl ay
device of FIG 1_ FIG Is a block diagram of an

exanpl pr t:}% 22 Q4G f'tg%%ﬁ r%.ﬁ ak a %&%&%@L-:&%B%age

type I ver accordi ng present | nvent

iy lr%{ S IR Bl SR B o

accor 1gﬂto the present enbodi nent. 25 FIG 8 is a

3 exanpl e of the configuration of

a const ant current source circuit of FIG 11 0 6 OCT
2006 FIG-FEGisgaj yigwifecyeprdpaginm ap antencdsiver IC
exanple of the configuration of a current sanpling
qAnTE bl can v temu irfe rith eninerfgrr ericec tictl taigeFL@- a7 vod tage
FIG 10A to FIG 10Mare views for explaining a
asmuo | tygee kattao 1 iofe tdver.rent sanpling circuit by a
control signal generation circuit. FIG 11A to FIG_

11C arecyi ansagHOWIEy AB erampliewsobft BA beyAHicOEL full

resistor elements configuring the 10 current mrror
&dl'ctVinlodule drive system employing a current connection
method in a current output type anode driver IC.

FIG. 4 is a view of the ceonfiguration of a first
embodiment of an organic EL digplay devicea emplﬂyiﬁg a
current output btype drive circuit according to the
present invention.

FIG. 5A to FIG. 5H are views for explaining a
sampling and transfer operaticn of a reference current in
thae display device of FIG. 1.

FIG. & is a bleock diagram of an example of Ehe
configuration of a current cutput type driver IC
according to the present invention.

FIG. 7 is a block diagram of a first example of the
configquration of a reference current source ecircult
according Lo the present embodiment.

FIG. B is a circuit diagram of an example of the

configuraticon of a constant current source cireouit of FIG.

11
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FIG 12 is a view for explaining the effect of the

| ayout of FIG 11Ato FIG 11C. FIG_  13Ato FIG 1

are views for explaining an operation of distribuifbnptT 200b
of the reference current anong 15 driver ICs. FIG

14 is a view for explaining a shield and

gtabilization method of the reference current
-interconnects for distributing the reference current

to driyver 20 FlG. 15158 bl ack di aqr of

second Garp ¥ of crrci e SR i St IS sidmote
current source cjircuit_ accordi to the present,

ShobEF et L s then| ar 2 COPERTY Aol P AR 2
of the configuration of _a current output circuit
coRFeRbrPhgrer shrett b ent Btfput- type driver 1C
according to the present enbodinent 12 0 6 OCT 2006

FIG FAGs Pxitq {6 di ¥ aneiviave fanplexdrimiag a

configuration of a current sanpling circuit enpl oyed
epntEdl soparatser ot Peaksuofentheampkiong cuxt@uit by a
circuit- FIG 18A to FIG 18H are timng charts

shovksl digndl opaiadadoiowficiore@iit.ent out put type
driver 1C according to the present enbodi nent. FIG

19 i s mucl rNaw tedlivam anief 4% iR SHfwildif an example
configuration of a register array configuring a

SEr 191 PUE LYDS Kby &l 'ﬂQ{Iﬂr{
present Eg%o%di ment. 10 FI G ézr%rﬂgscgﬁbﬂ ock di a&]g?glnew of

Lhe.sonfiguation gf.; a partial circuit including a
register array, a control

FIG. 12 15 a view for explaining the effect of the
layocut of FIG. 11A to FIG. 11C,

FIG. 12A bto FIG. 13H are views for explaining an
oparation of distribution of the reference currant among
driver IC's.

FIG. 14 is a view for explaining a shield and

stabilization method of the reference current

‘interconnects for distributing the reference currenk to

driver IC's.

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

FIG. 16 is a circuit diagram of an example of the
configurakion of a current output ¢ircuit configuring =
current output type driver IC according to the present
emnbodiment .

12
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signal generation circuit, a DAC, and a current output

circuit configuring a current output type driver
according to the present enbodinment. 15 FIG 21A t[f):Ei OCT 2006
FIG 21G are timng charts showi ng the operation of
the partial circuit of a current output type driver

| C acqal N tik: RGN diegeed tENhn kikGmpd2d F &he
view of the configuration of a second enbodi nent of

AhPISFUCL R S8 P Arda GRIMRIHY IAG i t2GnHIdRY in

out put type drive circuit according to the present

eXpTegl ni ng Eé:é[%d %ﬁp dt ?‘“—;m itV id ‘_{to circuit.

ng and transfer oper tion of a

refer nt dIS deV|

25 BEW‘F%Q A N B GbasEs, Ehonitd the
Enbodi nent > 13 k- 0 CoCT 200 4 Vi ew o
WRFIGHAT RF & (DR Q Y %ﬁ}ﬁﬁe ofICar'f‘C&Dd-'é{ﬁ“@‘ to
El. dlsplay devi ce enploying a current output type

e rresentiambeEidithg to the -, - present invention

5 The present display device 100 has n nunber of

curr e®IGutlutls wosidaual diaggay ofs apheprampdfer f the
sinply referred to as "driver 1Cs") 101-1 to 101-n

o Igura tnigon tdie 2 uregsstteou tapotayt yom fdiguré. ng 1= uitr remd:

a display panel 102 as the driven object as shown in
ddtputd. oike e e I tacicaliayy devitte Hidsemtdianitdei ment.

to n nunber of drive areas DRVAL to DRVn. Further, n
nunberr1@f, 20 is a block diagram of the configuration of
a partial circuit including a register array, a control
signal generaticon cilrcuit, a DAC, and a current outpub
circuit configuring a current cutput type driver IC
according to the present embediment.

FIG. 21A to FIG. 21G are timing charts showing the
cperation of the partial eircuit of a current output type
driver IC according to the prasent embodiment.

FIG. 22 is a view of the configuration of a second
embodiment of an organic EL display device emploving a
currant output type drive circuit according to the
pre=sent invention.

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

BEST MODE FOR WORKIWNG THE INVEMTION

<First Embodiment>

13
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driver 1Cs 101-1 to 101-n are arranged in parallel on
one side in a longitudinal direction in the figure (on

the upper stage side in the figure) of the displaf@h OCT 2006

panel 15 102 so as to correspond to the-drive areas
DRVAL to DRVn The di splay panel 100 is driven in

di vi sigefi; by 1§ NWRAlew Aff e YoriG gurk@lich 0 Japhftst

Thi s conflguratlon corresponds to for exanple the

%@%@ddﬂ{% ewsno% J‘I!:ﬁe drﬁﬁgéetrﬁ%s 1011t011rlgna

baS| C have t he ane conf i gurat Lo d% L%ng)vvn
i% %%tlnC|E%PE et efice cur?%n‘ﬂ%our eﬁgerU|ts

(IREF 200 1o 200- n The reference current source

SR H@Qb -n) 25 connects a resistor el enent

REXT betmeen an ext er nal resi stor connection termna
TREXT B tesaite ddifd 2y devwg ascit Bhdes quryeer of

generation circuit of one driver I1C serving as_a

rErent (UIpUL | fynhich el sdimne aios e nthergigat tpo FidPly
GND and generates a reference current | REF common to
tebigarhd Visy d<C 'Sidibler IO =TOL-X0¥-of tt iMIhg tdmnfiguring
di vided drive 5 areas DRVAlL to DRVAn of the display

tied efurfih it eutpute f 8RN cbr ok reindcit @iid terdi spllay panel
TI REFQUT in accordance wth- the resistance val ue of

1die d£sid UrifleTRit X hs HinwelBl enee. aurrent
source CIrCUItS 200 1 to 200- n of the driver IC s

101- 1 g e 134 daplidd Ao %%fﬁﬂﬁidéﬁita n

reference current IR F and then supply the sane

i d " #8004 Nedrd YRE s %Fq%peﬁnt he, £t er}%mr of

current source circul

driver IC's 101-1 to 10l1l-n are arranged in parallel an
cne side in a longitudinal direcktion in the figure {on
the upper stage side in the figure) of the display panel
102 so as to correspond to the drive areas DEVAL to DRVD.
The display panal lﬂﬂ“?s driven in diwvision by n number
of driver IC's 101i-1 to 10l1-n.

This configuration corresponds te for example the

case of the monitor of a persconal compuber or small sized

television.

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

The reference current source circuit 200 (-1 to -n}
connects a resistor element REXT betwean an external
resistor connection terminal TREXT.ef the reference

14
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to 200-n has an input term nal TREFSTART, an out put

term nal TREFNEXT, a term nal TREXT, a reference

current 15 output terninal TIREFOUT, a referenceld OCT 2006
current input termnal TIREFIN, and current

distribution terminals TIREF1 to TIREFm 1In the

EﬁEﬁSHE 8ahesh feah. ciheui f §ECHRE &H{#@9t10|£§¥%£%§F§E a
fromthe reference current output termnal 20

%LE%EﬁLT Q{ ihﬁ%n?é%eérQEEMEre&fﬁ&}ﬂgnfp gﬂéﬁa %ﬁeﬁhd GND

connected tot ence current |nput termn

TIREFIN of . the dr IC s 101-1.t co n
e npeT HERF CONTRECERRES. CHRERTE | FRTR OB ohf o

f_FI G er t ke the reference ¢ e i

£r7e s Tolrirtanfor e, Fonrar{bLes RS S red e

driver ICs 101-1 to 101-n the 15 0 6 OCT 2006 sane,
AZeHF | PRYAL ok BRYRY 7R Hee il sphavrpanek 2 e ac
101-1, the driver |IC 101-2, ., and the driver IC
qeﬁeneneepq:@:yrm’e eutpeht tefmipabuPTRAFORT Ho agcaerdanse
receive the reference current IREF in a tine division
witinekhdlotesisince vl 4f the refis bmceabamarentREAT.
IREF is generated at the driver 1Cl101-1, but it is

al so prissiddferdrice GRir Rt sdersy SéOmmiiaaLd®-1 to 200-
provi de another current output type DAC for the

SURP| ¥he REFIPEF . 16 Ne 1@1el epse1 G efdmpbBe FEiE RS Neree
10 sequence of the driver IC 101-1, the driver

CpPiled referedid éﬁf&éﬁtvfﬁEfceﬂglﬁﬂb téﬁﬂﬁif”éhe same

pre erably, 1n order to nove the flag for tetch

Egetﬂﬁffﬂggﬁg rEﬁE“df@heiQe i nput term nal TREFSTART

and the ou ernln
Each of the reference ciirrent source circuits 200-1

ko 200-n has an input terminal TREFSTART, an output
terminal TREFNEXT, a terminal TREXT, a reference current
output terminal TIREFOUT, z reference current input
terminal TIREFIN, and current distribution terminals
TIREF]1 to TIREFm,

In tha present embodiment, the reference current
IREF cutput from the reference eurrent eutpet terminal
TIREFOUT of the master driver IC {101 in FIG. 4) i=
conneckbted to the reference current input terminals
TIBEFIN cf the driver IC's 101-1 ke 101l-n by a common
current interconnect CHMLL.

Thent, in the gonfigurakion of FIG. 4, in aorder to
make the reference current IREF of the mastar and
currents received by the driver IC's 1Gl-1 to 101-n the-

15
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TREFNEXT, these input/output term nals are connected
in 15 order. Concretely, the input term nal TREFSTART
of the reference current source circuit 200-1 of J®hBCT 2006
master circuit IC 101-1 of the initial stage is
connected to the input end of the signal REFSTART
aaaﬁr%,_t he: QUUAULd xpiRainezD i BREENEXT hatee)neskedricer IC
the ‘i nput term nal "TREFSTART of the reference current

ur.Ce ,Gj I CHli: - e driver 3 t —
1AUMACE 1§d di:hacréa%:gﬁitcz 1% e ‘é‘?gE’j_;h%X}rﬂ-lv%ro&c #81-n

next ‘st age. put 't érmndl of the driver

| C.101- I s connecf.ed t.o the in t.er.m nal . TREE
Lo eI Pt S er FETeE 3ooRs 2 Fanrive
stage-. Below, in the _same way  as a%@;ﬁ,.the out put
the zefprenger UEEYe Aittat MTREFRERT ERAFREPEIC
101-(n-1) is connected to the input term nal .
TREFSHaR dhathe iy FI&- e the geferepre FRARFNE; J§EF 18
Note that, it is also possible not to enploy such a 5
geztedadied wt gihey idid ver RLO3I- e bMthdlt iwdid &0 Bgseable
sanpling period, and centrally control it by a contro
s eedofE igrone dach asysttesn Enels Far phewvidehenptbsenicurrent
di spl ay panel 100 also -- sequentially wites inmage
St head il thheofsuglyar 10 1C s in order to
drive the display panel 102 in division by a

pkur alphintHRlr ,dihee relfar®ntdl chrirantOisn raschxal ahnad
above. For this reason, input/output termnals

R LRUNDE the driver I¢ 101-1, the driver IC-101-2,...,

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 cutput berminal
TREFNEXT, these input/output terminals are connected in
order.

Concretely, the input terminal TREFSTART of the
reference currenkt source circuit 200-1 of the master
circuit 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 cirecuik 200-2 of the driver
IC 101-2 of the next stage.

The ocutput terminal TREFNEXT of the driver IC 101-2
is conneckted 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 cutpu£

16
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and TNEXT/ START for transferring the flag indicating

the 15 wite position between driver I1C s are
provi ded. Then, the input/output term nal TSTART/%@XQCT 2006
of the master driver I1C 101-1 of the initial stage is
connected to the input termnal of a pulse signa

AR nADOrRBNEET bPRecrbantiQbrthe fﬁﬁnﬁéfi%cﬁstéﬁhnected

i mage data, and the 20 1 nput/output term na

. [ t j | @ui r4d
TRT Rl ofe FRLREF | SReFPriqf of "G ' Biot JEREA o
The Ln /out put term nal TNEXT/ START of the driver
F%?l%ﬁg%iiﬁg%gﬁhected to the input/output termna
TSTART/ NEXT. of the not ilJlustrated driver 1C 25 101-3
of t hd' Akt abyett Bef Gt 59 P RIGEUay- 2 LR such a
the input/output 17 0 6 OCT 2006 term nal _
mafhad sy BroYife i Geptrel tharminal 3ndieainiadg ddhe o
the input/output term nal TSTART/ NEXT of the driver
sOmbing peridd, famd| cenoxml ly ncenketel diif ik raatdankrol
when DIR = H (logical high 5 level) by for exanple a
ot IC | psdvioded owitles gbamsli on control signal DR
the i nput/output term nal TSTART/NEXT functions as

t he SEARTEHawUtthel harakMRd /SR eiamanallod wieid ons
as the NEXT output, the flag noves fromthe left to

dditdn ©f ai NEe-whi Mot drfadd dden fi0 & gangkd Gt BGSrer

data is witten. Further, when DIR = L (Il ogical |ow

Vel In dh%er AP UEL QN Ptle tcﬁﬁﬁi@ oYL division
he "I npu

functions as the START 1 nput. t / out put

]:éﬁ (r]éjn ;Eiﬁ]: rgﬁTgTéﬁﬁﬁgi‘%ép qé ‘O.Jr1 SL6r-1 té?:ne 1I Hﬁi < |1-1 oatg pé‘gplained
t™he T nput’ out pu er m na

abovea .,

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

Then, the input/output terminal TSTART/HEXT of the
master driver IC 101-1 of the initial stage is connectaed
to tha inpuk terminal of a pulse signal START indicabing
the stari of the transfer of the image data, and the
input/output terminal TNEXT/START is connected bto the

input/ocutput 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/cutput

terminal TSTART/NEXT of the not illustrated driver IC
101-3 of the next stage.
Below, in the same way as above, the input/output

17
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15 TNEXT/ START of the driver 1C 101-n is connected to

the input term nal of the pulse signal START

indicating the start of transfer of the image daf & OCT 2006
the flag noves from the right to left of the driver

ICin the figure, and the inmage data is witten 20

tl\éarreiﬁ/ lwﬁﬁékdﬁfﬁ%ﬁ/yﬁgﬂa%gﬂ 3 cﬁ:e \\;\?e}r]:?% |t rzec | oliﬁpcz)nt rol
B A ST A BB 1 e

the wite direction contrgol signal DIR is nade equal

irer 25 vHEhebyok Hilee Pade HA®R ed by the sane
sem conductor chip. 18 0 6 OCT 2006 Here, an
expl arfat ispewidaniaugatderof whee SdRpE gy @s@icrindigh

operation of the reference current in the display
Momkle BPOFaf &ta@ple b thol dfldneiomtesd g itd dimpetion
charts of FIG 5A to FIG 5H Note that the foll ow ng
dorebapd Bnai gedll IR hethap eirrad tofoi tgeute risd rynians 1o XESMNRE /NEXT
It is also possible to configure the systemso that a

(e Qins UsS tife MR Eht | e ans xoatarel |§erminal

controls it. In this case, the not illustrated wite

A S AN a§omé qhm WA R fire ssmirlnﬁ%gw frin i e
of DR =H 10 (I ogi cal h| gh | evel he i nput/ out put

| TR NET- %Eﬁgﬂ%ﬁ L i ernd
]E{f{n l|9:?1lput oﬁt%foét term na ‘# unct’i ons as
fhe N out put.. Here, as shown in FIG_ 5A after a
\%rftﬁ I"%ntff’o“ of the horizontal synchronization

Si gnal l\é(.]‘,__ [ %henput

= L. {logical low level), the
input/ocutput kterminal TSTART/NEXT functions as the START
input. The input/output terminzl TSTART/MNEXT functions as
the NEXT output, and thae input/ocutput 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 kthe figure, and the
image data is written

Hamely, 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.

18
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as shown in FIG_ 5B, the pul se signal START = START

(1) of afirst signal indicating the transfer s t

of the image data is input to the input/output haﬁr OCT 2006
term nal TSTART(/NEXT) of the driver IC 101-1 20 Wen
the flag noves in the driver 1C 101-1 and the wite

0 ver e of. IpTRERet b I e HIRREE oy Mampling

i ndi.cat | the start ofe wiiti fth i L.

] Gty i Ae Wid A dlendl A 1 the

TNEXT(/ START f th dri _ILC 101-1 to th .
%‘%&%3‘% g'rnrﬂ ﬁfﬁ ﬁ%?%%ﬁ%fﬁfle&@ft% feﬁe iy Hi@ing

101-2. Due to this, the 19 0 5 OCT 2006 flag}_m)v_es

ghants of (KAG: 153 P BIG o it ¢+ tlotaddetydibe ifollpingn

into the nenory for the image data of the driver IC
eppilanatiion mf ddwe opgratd ab e mandlae & ERAMPISTARLE 18
(3) 5 to START (n)-are successively output, and the

3 lrerg okt idel carty \@urifigunenttha Ay sterorscetHadr & mentrol

i mge data of the driver 1Cs 101-3 to 101-n_

2 e pras Ghdwh ithae iEand3E cam 196y sicgitadol SRERSTART
of the second signal indicating the start of 10

di stritputing ehskhe thef ppenga 1eiirated RER tes JikRibh
the input term nal TREFSTART of the driver 1C 101-1

k! %%.gﬂag.nﬁlfﬁ@-:ss% Vi%ed TRULERP ASitld AYYIRRE |
the pul se "START (1) as shown in FIG SB and FIG BE

L Yl SV, A G5 =TT
i%qggﬁﬂ#ﬁgﬁfH?éﬁgifgﬁ¥“§s %nggéﬁﬂéﬂ)iﬁﬂﬂtﬁezgﬂi%ﬂ&¥0|e
input/cutput terminzl TNEXT/START functions as the NEXT
cutput.

Here, a=z shown in FIG. HA, after a (downward) pulse
of the horizontal synchronization signal HSYMC is input,
as shown in FIG. 5B, the pulse signal START = START (1)
of a2 firskt signal indicating the transfer start of the
image data igs input to the inpui/output terminal
TSTART{/NEXT) of the driver IC 101-1.

When the flag moves in the driver IC 101-1 and tha
write operation in the mamory for the image data of the
driver IC 101-1 ends; a pulse signal START {Z) indicating
the start of writing of the driver IC 101-2 is ountput
fram the input/output terminal THNEXT(/START) of the
driver IC 101-1 to the input/output terminal
TSTART {/NEXT} of the driver-IC 101-2. Due to this, the

19
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out put termnal TREFNEXT at the trailing edge of the

pul se signal START (1) after 1 cycle. The driver :aucﬁ OCT 2006
101-1 fetches the reference current IREF fromth
reference 20 current input termnal TIREFIN at the

time of the generation of the pul se signal REFNEXT

£ibg P Uy iahHZEME 012 | E dHe: tiidd Ridta is
term nal TREFSTART of the driver 1C 101-2. The pul se
Lanal I ) ] . _

1'2'; 25 1“s::f)tovvn |ne(F%a§fQ)\Si? a%g_sél.%e ]%égﬁﬁ%tgir’]?:l\;fer IC e

- _Izat_ches the pul se signal REFNEXT (1) using the

pul’'se signal START 20 a 6 OCT 2006 (2) as the drive

cl ock and.out puts the pulse signal. REFNEXT. (2 I

Cyol o G 3 FR Y B RO R R SHRERE.CTRRT, )
trailing edge of the pulse signal START _(2) after |

%@T&Rﬁh@}d ATFe FUGSSRFL-VEl W i 4 Ands they diads data
current IREF fromthe reference current input

ane Mmiditen AR Nhe meponijer for the Japagedadm @f thhe
pul se signal REFNEXT (2). In the sane way as above,

drulvegs Igf" sREENERT He3 1 (lo-n.REFNEXT (n) are sequentially
output fromthe driver 1Cs 10 101-3 to 101-(n-1),

and t [Ferthker,case showhein FREE 5 ,saqpalikiealsliymbat ched
into the driver ICs 101-3 to 101-n. Below, the

REMRAESITE o0 Hhied Wedldne afgrie ididiveitifg £Hel(sthrito o)
havi ng the above function and the function of each

RUHAI YN M S8 P IRIFeHdR SRAYLRAE MHEF ik input to
reference to the drawings- FIG 6 is a block diagram

e i@xlp‘?ﬁ;a '@r&rj_%falt '&ﬁgﬁ%%fﬁmg WAl R W A1 -1.

out put type Iver
The pulse signal REFSTART is input so as to overlap

the pulse START (1} as shown in FIG. 5B and FIG. 5E. The
driver IC 101-1 lakches the pulsa signal REFSTART using
the pulsa signal START (1) as the drive clock and cutputs
the signal REFNEXT (1) pulsa of 1 cycla widkh from the
cutput terminal TBEFHEXT at the trailing edge of the
pulse signxl START (1) after 1 cycle. The driwver IC 101-1
fetches the reference current IREF from the referance
current inpqt terminal TIREFIN at tha time of the
generation of the pulse signal REFHMEXT ({1} .

The pulse signal REFNEXT is input teoe the input
terminal TREFSTART of the driver IC 101-2. The pulse
signal REFHEXT (1) owverlaps the pulse siqgnal START (2} as
shown in FIG. SC and FIG. S5F. The driver IC 101-2 latches
the pulse signal REFNEXT (l) using the pulse signal START

20
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according to the present invention. The present driver

I C 101 has, as shown in FIG 6, 20 a reference

current source circuit (I REFC) 200, a control & b G 2006
(CTL) 300, a wite circuit (WRT) 400, a flag use
bi-directional shift register (FSFT) 500, an inmage

@3t as USR 'RAhE 1R and BEEPRY: 688, paoBLr gighhgnal
generation circuits (GEN) 700-1 and 700-(m 2), current

REREHD Y2) ! KR 1 AR (LA £208] 28eCORYRLECEEENEARLL,
-- 2,..., 800-(m1), and 900-m current out put

' ' 1.is . (1 9 -2q.
G At 0% S ithe doel o the PlLEe PR SEpRT
he reference qurrept source Ci it .2Q0,0f ea of
_ﬁzﬂe i9Fe Ic'@?&fbl- 1% grﬁﬁn&éﬁghég ?ﬁgcﬁg e%g‘ﬁce 5
current |REF into the driver |IC through the reference
referemes cyrrend; FRES tromethq seier=nre CYRErBE dhput
the input signal REFNEXT, copies the fetched
teamdnedc SIREFIMe it LR time e thenBenesptpresofr the
distributes the sane in a tine division nmanner, and
Folisput=dginad FRFVEXT {20 .t he DAC s 800-1 to 800-m The
reference current source circuit 200 connects the

resi sttar thkegank REXTaketbeer,t pelextcofaREFHEKTt dB) to
connection term nal REXT of the reference current

rEeRenAt i(9) GirkC Welquehteaa 19 bvepult Creenyithe aritvhe IC's
master 15 (101-1 in the present enbodi nent) and the

19124 G 1ang-19eNedf 8%l he reomel LAteEARCEREET hant
| REF common to the driver ICs for ‘driving the
D89 97 TRy PRYA! the driver IC's 101-3 to 101-n.

Below, tha cSncrete configuration of the driver IC
101{-1 toc —n) having the above function and the function
of each partion will be explained in sequence with
referaence to the drawings.

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

The present driver IC 101 has, as shown in FIG. 6,
a reference current source citcuit (IREFC) 200, a control
circuit (CTL) 300, a write circuit (WRT) 400, a flag use
bi-directional shifkt 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 (digitzl/analog converters) B800-1, dc0-
2,..., B0D—{m-1), and 80C0-m, currant output ci¥cuits
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DRVAn of the display panel 102 to the reference

current output term nal TIREFQOUT in accordance with

the 20 resistance value of the resistor element REXH QCT 2006
Alternatively, the systemis configured so that the
reference current IREF is supplied fromthe current

fooure, sborlexaople, .a,.¢oBobaR-LY, r 8AH 9E0SMAtARA a test
circuit or current output type DAC separately provided

eircd®tt hesdh spbaw, panel 102, to one driver |C serving
as the master (101-1 in the present enbodinent). 22 S

p e OGZ0P8e LG, ad éﬁrﬁe@coﬁuf&?%fﬁ&ﬁtaﬁd 'St each of
g on o he ' re

exanpl e of the configurati erence curren
rGge: GLLCuLg ording,to the present, enpodi nent.
#ﬁg %?égé%tf?e e?é%c% %ﬂr%é%t“sgﬁﬁﬁge%iﬁ%ﬁife BOR B
has, a .ip FlG 7,.a copnstant current source
SHFERRAE ?ﬁ%ﬁg}ng‘aﬁ% SrteEr B hitoteh  the geheraRven
circuit, a current_sanpling circuit (CSWMPL) 202 for
FRFERDN hglfpRt kepEpinet TIRFERY prdercthe ngomtnelief the
manner, a current mrror circuit (CURMR) 203, and a 10
TORYF of i gngh RS FRERET at fopies r e t e OEN@INre POYence
generating control signals CTL201 and CTL202 for
centent | TRYF t fior the ratrnioar of £ t IeC tsiraendi sbnjiba bgs the
circuit 202. The constant current source circuit 201,
séres einisedtims dinei sl by ahadies £rymnd go@Splibe RSt Sime o
(101-1 in the 15 present enbodi ment), connects the
tles i BAOr s egepent tREJo-ket ween the external resistor

connection termnal TREXT and the ground. G\D
gener aifs dd¥ard it ARGt rficddE S renit 200 connects
the resistor element REXT between the external resistor
connection terminal REXT of the raeference current
generation eircuit of one driver IC serving as the master
(101-1 in tha present embodiment) and the ground GHD and
generates the common reference current IREF common to the
driver IC's for driving the divided drive areas DRVAlL to
DEVANn of the display panel 102 to the referehce current
output terminal TIREFOUT in accordance with thea
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 currenk generaticn
circult or current ocutput type DAC separately provided on
the display panel 102, to one driver IC serving as the

magster (101-1 in the present embodiment] .

22
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in accordance with the resistance val ue thereof, and
outputs the sane fromthe reference current output 2Q

term nal TIREFOUT_ The reference current output o OCT 2006

termnal TIREFQUT is connected to the reference
current input termnal TIREFIN of the current

sanpl ghg Chredi b ﬁﬂgcﬁfdiﬁﬁrﬁﬁngfaﬂdfﬂfgﬁrexéﬁfﬂ?ée@ﬁethe

current source circuit y a comon i nterconnect 25

egwkhggfgklchlH%IEEEeQaT%E%hSE Z%gr%HE558QQEEaEircu1t

curr source circuit B OCT 2096
prOV|ded Lnside the driver so_as to decrease the
AGREE NG Lo PE BﬁeFﬁE‘tde’s“BP'g afel 102 FIG 0is a
circuit diagramof an exanple of the confé?uratkogggﬁ
t he cOR&t BRESEDFr ER e§6ﬁP€e¢EFF@U t 5BPEeg

constant current source circuit 201 has, as shown in
hasg, a@g, Ebﬂﬁané“gﬁgﬁeoﬁstEnF°V§FF&§eC§€H€F§tFBHrCE
circuit (BGVGEN), a feedback circuit 2012 using an

O peuatt dﬁ5£ﬁﬁlﬂﬂﬂeﬂs &hei referencencussantey2begatpon
configured by a resistor elenent R201 and a pnp type
ciranditst ar c@@dntasanplény sowcodt2dCHEDNf 2§Er §arby a
resistor elenment R202 and a pnp type transistor QO02,

fRtRhibyPehe #aFeibacs REIeandiPihe ainecadieisepnal
resistor elenent REXT_ 15 One end of the resistor

rBhfERNt 2820 restcpRResked: ribaithqcorprl Yy 20Bne asf khe
power supply voltage Vm and _the other end is

%&%%ﬁtQQQﬁglt%%n%ghkhgh E&r&ﬁgttﬁéﬁ@bﬁh@r2§a0§enérat1ng
ector the transi stor

control signals CTLZ0]1 and CTL2D2 for controlling the
operation of the current Sampling:circuit 202.

The constant current source circuikt 201, where used
as one driver IC sérving 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 wvalue thereof, and
cutputs the same from the reference current output
terminal TIREFOUT.

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

This constant current source circuit 201 is

23
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connected to the emtter of the transistor 203, and

the 20 collector of the transistor 203 is connected .

to the term nal TREXT and a non-inverted i nput 0o OCT 7006
termnal (+) of the feedback circuit 2012. One end of

the resistor elenment 8202 is connected to the supply

prdE difd tihesiphyathes uhfilvey AQ age a¥ tcadkkcr2asehehet her

end is connected to the emtter of the transistor

fBfer Hie ol dmrend dikgltswapandgiono®@02 is 24 Q6

‘OCT 2046 connected to the emitter of the transistor

Q04, rard ghq s OldiechAt of alghan bANaLSER @44oiESthe

connected to the reference Current output termna

T -FF%“[ - j aad

c%%ﬁﬁ‘c eéﬂﬁg§?ﬁ%q%ﬁ%ES?E%$H§%3£?%%%§%%% circgﬁg%f %§?§
égéi.Pases of the transistors Q03 and Q204 are

cofin

e€cted to a supply line of a base voltage VKPI of

a not illustrated bias circuit Further, e.i nverse
i nput T8 FORSTAPY Yrrend FOUTEEYFACRUE Y Eﬁﬁt h3§123Fs

connected to the voltage supply Iline of the band gap
gt 4t B+ &ye ag&wcgtqaﬁ cmstant %HHETN@H&&R%MH
gap constant voltage generation circuit 2011

cjermatidt B GEN )t age T¥RGharka i TIa by AN Jsdmg goner

15 supply vol tage dependency and tenperature
ajepertdenc yampdriyfieanpld fibed foepcieadk souros 204612
controls values of currents flow ng through the first
HHTIRAIr8D e @ 2kl = tarid lkencaAC @2M IC wihde Al Bpu type

2014 by an out put vol tage

transistor 9201, a current scurce 2014 configured by a
resistor element R202 and a pnp type transistor Q202, pop
typa transistors Q203 and @204, and an external resistor
element. REXT.

Ona end of the resistor element R20]1 is connected
to the supply line of the power supply veltage Vu,, and
the other end is connected to the emitter of the
transistor p201. A collector of the transistor Q201 is
connected to the emitter of the transistor Q203, and the
collecteor of the transistor 0203 is ceonnected to the
terminal TREXT and a non-inverted input terminal (+) of
the feedback circuit 2012.

One end of the resistor elemenkt R202 is connected
to the supply line of the powar supply voltage Vo, and
tha other end is connected to the emitter of the

transistor Q202. The collector of the transistor Q202 is

24
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20 AMPO so that the voltage of the term nal TREXT
coincides with the VBG By this, the constant r

source circuit 201 generates the reference curﬁthtﬁElf 2006
TREF given by the next equation to the collector side

of the transistor Q204 and 25 outputs it fromthe

SSIRLANE (M enBUiUH dreMiH 3 rankiRER 04> Qo the
OCT 2006 1BEF (VBG KREXT) x (KR201/KR202) (1) ‘Here,

A ol 1 ; al
%éejgi%%dr:ngc}fgrren% %?Hl%ﬁééo [ nd?i?a#%s?%t Cteeé%lr é%ixg-'?‘;éqnce

val ue of the resistqr el enment, 820 5 first
REhRICS, TP P ety HBHAA I el e

resi stance val ue of the resistaor el enent 02 of the
secondady &t DGutTansd PAoTE £20dr ARt LSRRy

circuit 202 has for exanple a first current nenory
eanpesiash T e sutimbp of dhe iaadback cigquid 2012, and
reference current | REF supplied fromthe reference
bageemft ithsuttranadistor sTIRERA RridhQZMhare oonnaabeshtto a
menory or the second current nmenory in response to the
shippdty ddnter @f s @ale Gl haVMKRIheSecond d¢ditrsddrated
signal CTL202 fromthe control signal generation

Wid<C Hifratd4.. 15 Then, it outputs (reads) the reference
current |REF already witten in the second current

MENMDr ¥ou@thiehe fheSh nvetsee AhpiRREY i ham by ekt Rk
terminal TIRCSOto the current mirror circuit 203 in

Mcﬁ:la!cgé c;lgréd}ﬁ: \gdl?]'e i 60 Qﬁ{xﬁ'}dcgfécpftc; hef l‘;ﬂtta%lg rs%@:tply
menory or the second 20 current nenory.

line of the band gap constant veoltage generation circuit
2011,

The band gap constant volkbage generation circuit
2011 generatéé a voltage VBG obtained by making the power
supply voltage dependency and temparaturae dependency very
small.,

The feedback circuit 2012 controls values af
currents flowing through the first current source 2013
and the second current socurce 2014 Ly an cutpuk wvoltage
AMPO so that the voltage of the terminal TREXT coincides
with the VBG,

By this, the constant current sonrce circuit 201
genaratbas the reference current IREF given by the next
equation to the collector side of the transistor 0204 and
cutputs it from the reference current cutput terminal

TIREFOUT.

25
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The current mrror circuit 203 copies reference
currents IREF1 to | REFm correspondi ng to the nunber of 2
DAC s 800-1 to 800-m upon receipt of the referen@cb QOCT 2006

current | REF sanpled (witten) in the first or second

25 current menory of the current sanpling circuit 202

and  sipipl mes(YHE/Raer) o t PN ERAND- 1 to 8Qym 26
0 6 OCT 2006 FIG 9 is a circuit diagramof a concrete

e?(anp!fi%:reof HERSTC QI gl %e@ﬁ:e&h@t_ﬁﬂbb@ﬂblﬁénﬁrki R
circuit 202 and the current mrror circuit 203 of

Sdterna1 MG 05&11 & IR Wetidh 304iRa%ed flest 5

current nenory nd-a second current menory 2022

8% AL TGO cnllGag LSt SUMS dBRADLE 2021

second current nenory are connecteéed 1n

argllel with respect to the reference.current. input
T AR, 2018 g KRENZ SRRERHRS dhehe
first current. 10 nmenory 2021 fetches the reference
AFHRANGS SRR of dher SRsd shan tementy &0 pitndhe
IREFIN, it outputs the current fetched previously by
aarence cmrranty semrasee @ . 2022 from t he out put

termnal TIRCSO to the current mrror circuit 203. 15
The f iThst cugreatt seepding?2@itcud tafORnbakafbrgegatple a
type field effect transistor and has for exanple n
filvert edudvan o MdnQry s issicens] Marremtd mdtit2y and writes. -
switching elenments SW211 to- SW215, and capacitors

el eded dadd? cubi@nIO WREF Quphdle VIR din ans seFarMith
is connected - 20 to the ground (ND, the first

RI6Ed10de Rt HREnAARAC ITHE FERL Lk thiae ks current

el ectrode of the capacitor C212 are )
memory or the second current memory in response to the

firsk contrel signal CTL201 and the second controel signal
CTL202 from the control signal generaticon cireunitc 204.
Then, it eutputs {reads) the referehce currant IREF
already written in the second current mamory or the first
current memory from the cutput terminal TIRCSO to the
currant mirror circuit 203 in parallel to the write
oparation of the first current memory or the second
currenkt memory.

The current mirrar ecircuit 203 copies refarence
currents IREF1 to IREFm corresponding to the number of i
DAC's 800-1 to 800-m upon receipt of the referenca
currant. IREF gsampled {written) in the first or second
currant memory of the current sampling eircuit 202 and
supplies the same to the DAC"s 800-1 to 800-m.
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connected to the ground GND, and the drain is

connected to the source of the NMOS transi stor

and a termnal a, of the switching el ement SMQlYEﬁiﬂgT 2006
gate is connected 25 to the second el ectrode of the
capacitor C211, a terminal b of the switching el ement

SW1l,rand ¢ efdnDatSreaBn Hitigrbh lof = -comcrete -exanfple
OCT 2006 of the switching el enment SW215. The drain of

&f%ﬂ}&/ﬁ:&ﬁﬁfgﬁhﬁ&@h&%@ £5e CAMREST € i i 16y LT IR Fo2

of the switching el enent SW212, the term nal a of the
Lt ghin : 3. L r4g hal-sa of the
%&t% n‘gu%%%%l%i?%%;@?iéf I"l‘c':rioé]n'ne-'zz't ed to the
second,el ectrode of_the capaci tart %’}‘,2 therFt.errE' nal
b of tHE SWICHI ng BIR WL, fs A FEE R and
b of the switching el epent SW216. Then, the ternminal b
I=EFRE TR mPet Ahia FRAYD PTETo REEE 4974 i
reference_current input_termnal TIREFIN, and the
ShewR ndt BISf T heThsFe i rRt Furkent memowy (2021 and
connected to the output term nal TIRCSO The second
PRTYEh tCympnany MERPrhn aA0NVEE-e repriatied InviEEraheel with
M222, switching elenents SW221 to SW226, and 15

nagEsrt ors IR2 IrafarERAP . cullfreersio el to f td el MdVOT TREFTIH .,
transi stor M221 is connected to the ground GNU, and

‘the fimstrrd.ed,) ade e diRrted afaid AheCIrANGnidient
first electrode of the capacitor C222 are connected

tind Re BFOUNELENSs T ¥ dirdrice? G HoRiac tedhn oclde
source of the NNOS transistor M222 and the termnal a
Ued D6 S LENL 0 o G ek AHEPNE, it outputs the
current fetched praviguszly by the second current meﬁbry
2022 from the output terminal TIRCSO ko the current
mirror circunit 203.

The First current memory 20621 is an insulating gatea
type field effect transiztor and hasz for example n
channel MOS (HMOS) transistors M211 and M212, switching
elemants SW211 +o. SW216, and capacitors €211 and C212.

The sourca of the WMOS transistor MZ21ll is connackted
to the ground GND, the first electrode of the capacitor
C211 and the first aelectrode of the capacitor €212 are
conneckted to the ground GHD, and the drain is connected
to the source of the NMOS transistor M212 and a terminal
a of the switching element SW211. The gate is connected
to the second electrode of the capacitor C2l1, a terminal

b of the switching element $W211, and terminals a and b

27
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gate is connected to the second el ectrode of the

capacitor C221, the termnal b of the switching

el ement SW221, and the ternminals a and b of the 06 OCT 2006
switching elenment 25 SW225. The drain of the NMVS

transi stor M222 is connected 28 0 6 OCT 2006 to the

dermdalyeali dd enwdiphigwe e ement SW222, the
termnal a of the switching el ement SW223, and the

term nglg 3,00 R SHd WM 12980 Wi 2 TRE BabRdted

connected to the second el ectrode of the capaC|tor

gugggh ;Fn#géi s a and %ﬁfﬁéﬁﬂﬂg |ng eﬁent ’
T
SEEgia) & o iR ARG S %?%r .n%"em

termnal TIREFIN, and the term nal h_of th SMAtChIn
5  taEmanl @ e WRdAHAg @l et SRt
TIRCSO. By the switching (on/off) control of the
epnedied telidmemecaw Blegroode 40 e rpRasidRr 6212,
based on control signals CTL201 and CTL202 gener at ed
tye tterminEY db of driee swidmdriatg e agigrouiSWZA04, amsk
current sanpling circuit 202 15 having the above
camingkatd andd foff nthd heridpgriatg el cdentvdWAIg t he
reference current | REF supplied fromthe reference
curr emthdif\pWhe &lefmidalTiEERA Mhen serittiedifniy # ereity w213
menory 2021 or the second current nmenory 2022 and

10 tRHddd reﬁohﬂtg)réf@rérﬁéeenﬁﬁ&%rw rigie |dREminal

al ready -' witten |n the second current nenory

e t e it VRS oTHA
%ermlf% Wt iﬁe concrete CO%%E%;AE& E

S A 8D & ked to the output terminal TIRCSO.

The sacond current memory 2022 has MMOS transisbtors

M221 and M222, switching e-lements SW221 to SWZ2Z26, and
15 capacitors C221 and C222.

The source of the WMOS transistor M221 is connacted
ta the ground GND, and the first electrode of the -
capacitor C221 and the first electrode of the capacitor
C222 are connected to the ground GND. The drain is

20 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 k of the switching element
SW221, and the terminals a and b of the switching element

25 8BW225.

The drain of the NMOS transistor M222 is connected

28
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The current mrror circuit 203 is configured by for

exanple a WIlson constant current source 2031 U(? OCT 2006
conprising 25 resistor elenents R211 and R212 and pnp

type transistors 11, @12, @13, and 14, an out put
current load 2032 29 Q 6 OCT 2066 receiving the

QUL sl Qf dihend | s EMenfdHYy @2 BOUNGR:
conprising npn type transistors 15 and @16, a base

é%gﬁfﬂg ' qg%g ld RS of
the tralns%sr,gt%or Zlgﬁ%%q%iénlg&éﬁr[r}?transi's%g[‘rgqg{e(pﬂ,
i 8, 19, @20, r r 345 .
I R Tha e h i din ey Ul gate 1e
transi stors 21 and 31 (current saoyrce 2034-
SRR EDER e SEEBT T Hir TR PR 322
transi stors @22 and @32),.' ., and a current source
thye aéo%rqfsit%‘ge FHIGTEF et AR a D e
type transistors 22m and 23m The input termn nal
mmEsialy & end & arferde @irtething rAEganf i ed to
the output term nal TIRCSO of the -current sanpling
Ci r cuithe2(2 theutehred natlhd od [thet @gwidichiha ledement SW223
transi stor 213, the base of the transistor 14, and

i eedinld@eid redftidh erdfeansaicsd aubEnt airputo ieetiechlt o
the input termnal TIRCSI _ One end of the resistor

eiraEnt, Rl e cemeciad b ter thife 4ariah dird e leimdrte
power supply voltage Vim the 20 other end is

SOVEGL R ddieeid e Puidift téasimorrrHdd, and

the collector of the transistor 11 is connected to

the eﬁa} ttf-{e %fvxi@&g}%%aﬂﬁn%%ﬂ% t231€ ' Lhellaulitning
resi stor el’ement I's connected to the supply
elements SW211 to 216 and S5W221 to SW226 based on control
signals CTLZ201 and CTLE0Z generated by the controel signal
generation circunit 204, the current sampling circuit 202
having the above configuraticn performs the operstion 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
cutputting {(reading) the reference current IREF already
wfitten in the second current memory 2022 or the first
currant memory 2021 to the ouitput terminal TIRCSO.

The concrete control will ba explained later,

The current mirror circuit 203 is configured by for
example a2 Wilson constant current scource 2031 comprising
resistor elements R2?11 and R212 and pnp type transistors

0211, 0212, 0213, and 0214, an cutput current load 2032

29
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l'ine of the power supply voltage V., the other end is

25 connected to the emitter of the transistor Q13 & QCT 2086
and the collector of the transistor Q12 is connected

to the 30 0 n OCT 2006 emtter of the transistor Q14

and bases of the transistors Q11 and 212 and further

R2AYieh Hhe JutPAE SuRirentdt theWiMkon EbAstant

collector of the transistor Q14 is connected 5 to the

PR Qe oS3 he’ niRl eypkh g rankli 8ebes QﬁlEt Baa

transistor 15 1S connected to the collector and
t t
aﬁ3|ngg%tE%' %@ib%nnecéggato thgn%%%%§BG% ° %ﬁgge
f t t . ted to
Dok 5 Thel REpRAALeD: é?%éf%*’ﬂ%%@‘:ﬁﬁgeepaf REaptlstors
tranS|stors 17 and 16. The emtter of th

Q218 P7 PRI Rgetéd%rﬁﬁé EGIFEE §P36r31 he

tranS|stor Q19 and bases of the transistors 2l 9 and
copprisiRg &kt rasisgpr pdements R2E4r ang) Bhes PREN f¥8Red
to the collector of 15 the transistor 220, and the
tepinstigteorst OPRA andnS2Slodsurcent source2803de
connected to the ground GND. Further, one end of the
coapirdtsdhge lthee res822bri elegente®led todt hbaspppl E¥PeEne
of the power supply voltage V., and the other end is

teanRe et @obhe agd tear)of.theaRd &r antireher sQhzte
The collector of the transistor Q21 is connected to

20732 -fMcbhPri®inghe Feafsicstobl QRa3ht RREn BAd pab egpar

of the tranS|stor Q31 is connected to the reference

£ UG Bl Ut Bb ?5@ Bal, TTERFI. In the same way as
bove one en the resistor

The input terminal TIRCSI of the reference current
IREF is connected toe the output terminal TIRCSO of the
current sampling circuit 202. Further, the collector of
the transistor ©213, the base of the transistor Q214, and
the collector of the transistor 0217 are connected to the
input terminal TIRCSI.

Ona end of the resistor element R211 is connected
ta the supply line of the power supply voltage Vi, the
other end is connected tao the emitter of the transistor
0211, and the collector of the Eransisztor Q211 is
connected to the emitker of Cha transisfor 0213. One end
of the resistor element R212 is connected to the supply
line of the power supply voltage V,,, the other end is
connected tc the emitter of the transisteor gF12, and the

collector of the transistor @212 is connected to the
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25 el enment R22n is connected to the supply line of the

power supply voltage V., and the other end is 0% OCT Z006
connected to the 31 0 6 OCT 2005 emtter of the

transi stor @22n. The collector of the transistor @Q@2n

is connected to the emtter of the transistor 23n,

Sl tde P! et Braméidher tgENS ifid hddhdn of Tonnect ed

to the reference current output termnal 5 TIERFN.

i S84 5o BR B Dfadddepd TANSIS Ui ScHE Sepdeck @S Ik HO

@3m are connected to the supply line of a base

YOl 208 o RH P @, Naq | I ustrated bias vol tage
generation circuit. Tn the current mirror circuit 203
havi nggssuc o i,qur at i_Qn,. f.er enc rrent
| REF ?&%pl%&g?‘%tg’rﬁp :ﬁwe&c%u ﬁ@%&glssgr% h?& R d
is transmitted to the  current saq es 2034-1.to

R P SR b1 e, S A . Do it S ReE of
| REF1 to | REFnt_are supplied fromthe reference

e (PRAHEIAE Qi T erasghed 9 themalleotyy fnd
DACs 800-1 to 800-m The control signal generation
base i oy ransisier Q7 Swianchithe @d/lsaher @ ride
of the switching elements SW11 to 216 of the first
oA tore i )6 202 arinadieed dur ridhe gramgoid &G r cui t
202 by the control signal CTL201 20 and the sw tching
el enermhe BaE2] ctfo thé2 Mranfsitse s @2diBd i sc vohariztkenoy the
2022 by the control signal CTL202, nmakes the first

SHI TS HoNRID the? Odari St $LQANGrklHRRls of NEIY
2022 wite the reference current | REF supplied from

i 16 RaN G 1CH T RN od 1P UtTHL IdilitdlerT EREWY, 3t sidiror

makes the second current nenory 2022 or the first

éﬁﬁ#“ﬂg connected to the collector ofF the transistor 2198

and bases of the bkransistors 219 and Q220. The amitter
of the transistor Q218 is connecked to the collector of
the transistor 0220, and the emitbars of the kransistors
2219 and Q220 are connected to the ground GND.

Further, cne end <of the resziszter element RZ2Z]1 is
connacted Lo the supply line of the power supply volbtage
Voo, and the other end is connected to the emitter of the
transistor 90221. The cellescbtor of the transistor Q221 is
connected to the emitter of the transistor 0231, and the
collactor of the bEransistor Q231 is conneckted to the
reference current output terminal TIERFL.

In tha same way as above, one end of the resistor
elemant FE22n is connected to the supply line of the power
supply voltage Vg, and the other end is connected to the
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menory 2021 output the already witten reference
current 32 0 6 OCT 2006 |IREF to the output term

|
TIRCSO. The control signal generation circuit 204 Ea‘DCT 2005

makes the first current menmory 2021 or the second
current nmenory 2022 performthe operation of witing
dnile: fedf eFfeNeR: TraEndititiod REEMhahd ke lddateir f ithe
generating the pulse signal REFNEXT. FLurther, the

SRS 18 Y P3N N YN Rl el ithe? Uhi tRkeoet Rl i 1St

current nmenory 2021 and the second current nenory

] y : e I C 1
pui selaslséogr:}%a %Fl@' t?@%#&ﬁ'ﬁ%-&m%%e@,e the \c%r?t rol 0230
Si gnal nesati circuit 204 r.ol I
R a7 L L U G
carried out into one current nenory, the out put

fréht is reliably supplied from another 15 current
menory. The control signal CTL201 generated by the

contr rt&"ﬁé‘napa@&ﬁ‘er’g? ithe @FF*E‘EFF%?GE F!ﬁ&ﬁuaégl g231 to
signal CSW11 for on/off control of the smﬁtchin%
QA 3mrane SyEmpadied ke the supplyr ddnenefo sy bage vl tage
current sanpling circuit 20 202, a signal CSW12 for
VIFHDfdE comtato i 1dfusttre tead thdlaisn oo lélagee geng@tiong circuit.
signal CSW213 for on/off control of the swtching

el emremin $HR1 Guraenirgmilrroo\V\Bi4char anfohiving eantra

of the switching el enent SW214, a signal CSW215 for
SN gureilon| e tHaFeTWnceh ichg ren®MMEFSWhER1 iadd faom
25 signal CSW216 for on/off control of the sw tching

HE B renVek@pling circuit 202 is transmitted to the

current sources 2034-1 to 2034-m and copied. These copied
reference currents IREFl to IREFm are supplied from the
reference currant output terminals TIREFl to TIREFm o
the DACTs H00-1 to B00-m.

The control signal generation circuit 204 performs
tha switching (on/off) controal of the switching elements
5W211 to 216 of the fFirst current memory 2021 of the
current sampling circuit 202 by the contrel signal CTL201
and the switching elements SW221 to S5W226 of the second
current memocry 2022 by the contrel signal CTL202, makes
the first current memory 2021 or tha second current
memory 2022 write the reference current IREF supplied
from the reference current 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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33 0 6 OCT 2006 In the same way as above, the contro

signal CTL202 generated by the control signa

generation circuit 204 includes a signal cswe21 ol B OCT 206
on/off control of the swtching el enment SW21 of the

second current nenory 2022 5 of the current sanpling

REE W] HWl2 ottt tlmEpdi2 3 1ieio o/ of I control of
the swi tching elenent SWe22, a signal CSWe23 for

on/ of fy %%£%é£?r s&ﬁﬁa?WbEﬁEEQQ BheReREuPY2284 mikes the

S|gnal control -Of "t he swi t chi ng

é? F %ag% Fﬁmxb:e%?%th ,f:r OglgrgnagﬂEsﬁfgggy
2
%ﬁf%%%%&ﬁ%ﬁlhneﬁ g SRR R

operatlon of the current sanpllng circuit 202 by the
ayfeY IRER fhage ftdeadrdves tEUiE Eﬁ*&e\ﬁaﬂ:ﬁ“ﬁeFEFeﬁ‘Eése
to 15 FIG 10A to FIG 10M Note that, here, an
eugrzdn REENERM- | be given of the cont rol operati on
Wth respect to the first current nenory 2021. The

cont r gurdpergt ithe wonlirpéspégtalogeherationcondeuit 204
current nmenory 2022 is carried out in the same way, 20
ndiedeftiee flilte e xpiraanll aanbier @al2li andnthecdekend. At
the tine of the current witing, as shown in FIG 10B

cirfdre mtary! PO200RNRIrnSIteN Y HaEPWEEA thedwebVEhg t O
CSW213 are supplied by the control signal generation

wHddUidr 39% tR1lRe sQYnSENRESRER RG Gttt 202 so
that 25 the switching el ements SW211 and SW212 and

S\M13}1th?u%3\g§ 4«:9& @Ettgsao,sgégﬁamhsaﬁemﬁlaw LERiA9¢ 204

el ene

controls the current sampling circuit 202 so that, even

iF the writing is carried out into ona current mamory,
the output ecurrent is reliably supplied from another
current memory.

The control signal CTL201 generated by the control
zignal generation circuit 204 includes a signal cswzil
for on/off control of the switching element SWH211l of the
First current memory 2021 of the current sampling circuit
202, a signal CSWH212 for on/off control of the switching
element 5W212, a signal CSW213 for on/off control of the
switching element SW213, a signal CSW214 for on/off
control of the switching element 8W214, a signal CSW215
for on/off control of the switching element SW215, and a
signal CSW216 for on/off control of the switching element
SH216.
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f* 0 6 OCT 2006 Along with this, the sw tching
el ements SW211 and SW212, and SW213 becone ON, and dEe
NMOS transi stors M11 and M212 enter the OCT ZG06

" di ode-connected state. By this, the input current

El ows t hrough each MOS transistor, and each 5 drain

vol t age ithe Rpkk WAyt A8 abettkr odReOkohBeotapaghhdr CTL202
C211 and the el ectrode of the capacitor C212. At this

a JiHa: WI39A =ildha193kec¥altl 38e cisend taba
vol tage such that the input current becones just the

SR 0 AT R 16 e e recet g, oo

rrent witin to current readi ng, the

cantral_signal s Cﬁgﬁéﬁtagg W11 t % r 2022
S (A RD s BAeah Bt ABCEro R oo, TR
control signal generation circuit 204 sq that hg

816 (TR TP D L) £1. T8> 2020q 359398 e G 28 £OT
15 in that sequence in the state _where the switchin
al/afnhtcontrolp pf jtheoswitghdng Glement §W22Re gapdonal
voltage of the NMOS transistor M211 and the gate
GER22 oo arifeffViesntincdnsifsttie pitchiads edemenitabifg23,
held in the electrode of 20 the capacitor C211 and the
= | =dggrradd € 352 24h  coa pagictfdl ccd2¥l Bifnddhley swiiltehdoat r ol
signal CSW214.is supplied to the current sanpling
it R2AY =t kd gall OBW2Y50 far cp¢BEfaicoatrelr efi the
204 so that the switching elenent 25 SW14 beconmes ON
FHtd8ng enpit tRi228 00l CaVEha1aaewa3W2 torake /o3T
control of tha switching element SW226,

Hext, an explanation will be given of the control
operation of the current sampling circuit 202 by the
contrel signal generation circuit 204 with reference to
FIG. 10A ta FIG, 10M,

Wote that, here, an explanation will ba given of
the control operation with respect to the first currenkt
memory 2021. The cantrol operation with respzct to the
second current memory 2022 is carriaed 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 CSW21ll to
CSW213 are supplied by the control signal generation
circuit 204 to the current sampling circuit 202 sc that
the switching elements SW211 and SR212 and SWH213 become
ON in the state where the switching element SW214 1s OFF.
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0 6 OCT 2006 supplied to the current sanpling circuit

202 by the control signal generation circuit 204 so

that the switching elenments SW215 and SW216 06 OCT 2006
conversely become ON when the switching el enents

SW211 and SW212 become OFF. 5 By turning on the

SwﬁtChhaaﬁeh@ﬁﬁnt§1§wﬂ%ﬁaaaalt§M£ﬁ alénéitdi S of fand
t he switching el ementfs SW211 and W212, charges

SRRY afa%ﬁ ftlﬁgr% 1 graar 2hEORMAE tLQﬁsﬁmfglﬂgll

elenents are cancelled. At the tine of

AR em feggw% oA ERRLERLG 10, 3L0nal SRV 1,

and are supp i€ urrent

lin C|rc e t nal ner at.i on

SRR st sbugli parin Ot Erdherscdip iy, fhen
SW212 and Sv213 turn of f and the sw t.ching, . el enent
dopiny VicdFgeod s ioPNitoAe fibehetprtrofs Pﬁetﬁ?aF%Pﬁﬁ%F@r
the swtching elenments SW11 and SW211 and SW213 are
Cefr, amdd thiee elegitronengfetbresrrerR tari S2LR. dhkethis
saturation current of the NMOS transistor M11

Hetgr mhecdrhint elfage volthaggathkeldlingehescapagiter
C211 is output to the output 20 termi nal TIRCSO At
voleageneueh thatcthee ihphutaduigenthbechives fnahstbBéor
M212 functions as a cascode transistor. By the

sAQvation ehrirbatVI8 thpngi.stor having the cascode
configuration and the provision of the swtching

eleneﬁheﬁoEhEaB%SEEEQohhﬁnﬁﬂaggfﬁtgeﬁﬁ&ﬁté@rﬁﬂnthﬁ:2§1ng
swi tching operation, the current values at the tinme of
thEnGUERENE M b0 (AR] cBhebBE bifHa0l EBR2EHMAAE! cdfiz11
ta CSW213 are supplied to the current sampling circmit
202 by the cantrol signal generation circuit 204 so that
the switching elements SW211, 3W212, and SW213 become OFF
in that sequence in the state where the switching element
S5W214 is OFF.

Aong with this, the gate voltage of the HMOS
transistor M211 and the gate valtage of the NMOS
transistor WM212 are sequentizlly held in the elecktrodae of
the capacitor C211 and the electrode of the capacitor
c212,

Finally, the control signal CS8W214 is supplied to
the current sampling circuit 202 by the control signal
generation circuit 204 so that the swibtching element
SW21l4 becomes ON,

Further, the control signals CSW215 and CSW216 are
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readi ng coincide with sufficient precision- For this 1
reason, it becones possible to distribute the ﬂﬁ OCT 2008 '
reference current of the master to the drivers with a

very high precision 5 By adding the MOS transi stor

havi ng the cascade configuration, the current

SUERAI D At Heh @ulrindn tOfsabipe i ngueieehiiw 20RNByasHeat
the tine of the current reading could be enhanced,

duHtdIe s g1t @%n@ﬂﬂwtﬁ&%u&t&abnhhgu yRhuetnE an
effective voltage Vef f VGS - Vth 10 determ ning the

sw{cgﬂ&agaélbe &%@Fs?% | aéy ba98% MGRveRhely BeE-.Bﬁne ON

capa COITES enpl oyi ng the <Cascade

rﬁ|$$rat| qn The vqk&@gﬁngﬁﬁlqegﬁa§§ﬁ§1 Oﬁegﬂﬁe GFE

urren sanpl ng circuit 1rs grv

follown Equatlon 2 15 quatl n 6. Fi her
when VESTUEGg: R, Ehen Surbebies alguenss 5@%5
foll ow ng equation stands for the first

'agdgrtww ofdx thy fﬁrz)tcélpmfeﬂzf—‘mev&sS,ﬁﬂmft Pr}’§
(1/2) $ (W/L) *Veffl2 (2) 20 In the same way as
SMEIZe, disedes lasmerg tequbti dhe swigshangearesptina of
second MOS transistor M212_ Imax = (1/2) S

HHAD /dWi OGS eldmen s SWR12) ad( BRRLE avef FaAaced)ed).n
Equation 2 and Equation 3, WL and W2 indicate 25
channglt whet Rimef ofheéhkr ansirehar sebBidganthdPddntead L
i ndi cates the channel length of the transistors M11

Aha13 ddw21@CEnd00EwNA1Z20 EWR 135 abBe sUpL AL val the
of the output current of

current sampling circuit 202 Ly the contrel signal
genaeration circuit 204 so that the switching elements
SW211 and SW212 and SW213 turn oFF and the switching
alement SW214 turns on.

Bleong with this, in the state where the switching
elements SW211 and SH211 and SW213 are OFF, and the
switching elemenkt SW214 is ON, the saturation current of
tha NMOS transistor M211 determined by the gate wvoltage
held in the capacitor £211 is output to the cutput
terminal TIRCSO. At the time of the current reading, the
MMOS transistor M212 functions as a cascode transistar.

By tha provision of the MOS transistor having the
cascode configuration and the provision of the switching
element For canceling the charges generated by the
gsuitching aperation, the current wvalues at the time of

the current writing and at the time of the current
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the current output type drive circuit. Veffl and Veff2

in Equation 2 and Equation 3 may be effective ~
vol t ages necessary for passing the current 5 throH&hUET 2006
the MOS transistors M211 and M212. When an effective
voltage is small, it beconmes easily affected by the
ceudinngcoapetdbantehbab¥Etai ehe grachshad.t fergehes

and the on/off operation of the switching el enents

P¥Biin, and B¥Eddes lBodhenBXLOUM ¥OFiBGEaVORE 8HPRELREA

to the MOS transistors M211 and M212 enpl oying the

eascafe aﬁoﬂﬁégﬂﬁétéﬂntbstﬂéV8919¥rEhﬁlEﬁ'50%6 high
equation: Vmax = + a = Veffl + Veff

é¥%E151 8n(4) 15 In Equatlon 4, the constant a is the
0 tage bet ween the drain and the source of the MOS

transi gtor conf.i t he s . el epent s SW2

and SvBY i e Mot et aret et of A r e g
the_connection wth the DAC output t he maxi mum
GBPELgETIRLN  stheVERTESNE JprerLsien| 8k R ckimei of: the
Vmax ¢ (1/2) VDD [53 Here. when Vth = O 75V and VDD =
gupronti NE1tipy | 39t thal Frne obt Bhaecaurvent rexding
= O 675v (6) 25 According to Equation 6, it is seen
thuld\béf énbagicedef HREL Bhere obs i the adi yadvahtagel thybsthe
such as several 38 0 6 OCT 2006 hundred n¥VW. The error
wvhalseverf ahn ndf Heneiat cdohtadgdevef fre= wEsthevehnpl i ng
and hol di ng becones the problem

determining the current value IREF among wvoltages VGS

haeld in the capacitors becomes small by employing the
cascode coenfiguration.

The woltage Vmax necessary for the operation of the
current sampling circuit is given by following Equakion 2
to Equation 6, First, here, when VG5l = Vaffl + ¥Vth and
VE52 = Veff2 + Vth, the following edguation stands for the

first MOS transistor M211.

Imax {(1/2) B (W1/L)y*{VGSl - vih)2
= {1/2) B {(W1/1) #veffl2 {2}
In the same way as above, the fellowing equation is
cbtained for the second MOS transistor M212.
Imax = (1/2) B {(W2/L)*%{V3s2 — Vth)=2
= (1/2) £ (W2/L) #¥Vaffa2 {3)
In Ecuaticon 2 and Equabtion 3, W1 and W2 Indicake
channel widths of the btransistors M211 and M212, and L

indicates the channel length of the transistors M211 and
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therefore sufficient care is required so that the
crosstalk of the digital signal will not ride on the 5
reference current interconnect for distributing tl]hﬁ OCT 2006
reference current between driver ICs. Next, an

expl anation wll be given of the |layout of the

MES SUQHa€ | SR HeS mefiinivgd et RE e SRt piitl BQkrent of
circuit'203, the distribution operation of the

] hgce Qe (weeR Uikt Cs, and the

shield and stabiliZation nethod of the reference

Cu”e%fﬁggt&,%;dgg% tifHOFewgifVimroﬁﬁﬁ 51[-1& ERBatehRr 8NGSy be

current river eference to the
wi.ngs. _Fl 11Ato FIG 1 are vi-ews oW

LAY 59 g NS S e 1Y Sraaeat

confiqguring the current mrror, circujt 20 Here, an

Mﬁhﬁ% Mg |tr&@sgiwso#f?&kﬁ§éi° fidre MPRE Ainber

of DAC s provided in the driver ICis set as m_ = S.

AL eotdive ned tassy ds maldesiid Secsare fpsiky pEiRgted by

R212 are resistor elenents configuring the WI son

den staupling reaprcidiance Xgdwedny ritise dragss addo theRgate

R222,..., and R228 are resistor elenents configuring a

anid rignd ceoloriife «288-htl ore cfurttentavedwhieg? @34m@nts. SW211

and a current source 2034-8. 25 Further, the current

Afid rawz1@ rcuit 203 supplies the reference currents
IRE F1, IREF2,. ., and IREF8 to the 39 0 4 OCT 2005

DAC 8@@ial maAmBP dod tage VARG BAGCBIRES tar tRRYRGS N
the driver ICfromthe left to right in the figure
dlafs il et W ALARX I £ Q1R AieS Galspenl -
configuration is given by the following equation:

Vmax = VG51 + VG52 + o

= VYaffl + VeffZ + 2Vth + o (4}

In Equation 4, the constant « is the woltage
between the drain and the source of the MOS transistors
confiquring the switching elements SWZ13 and SW214, and
o = about VDS = 0.2V. When considering the connection
with the DAC output, the maximum voltage Vmax is given by
the following ecuation:

Vmax = (1/2) VDD . (>)

Here; when Vth = 0,75V and VDD = 4.75V, tha
following result is ekbained:

Vaffl + Veff2Z = 0_675V (e)

According to Equation 6, it is seen that Veffl and

veff2 take considerably small voltages such as several
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In the exanple of FIG 11A the layout is made so 5

that the resistor elenent 8221 of the reference

current source 2034-1 of the DAC 800-1 at the |eft) erldCT 2006
of the driver I1C chip and the resistor elenent 8228

of the reference current source 2034-8-of the DAC

BOfd Bedt mVheThe | ghtoendf ofetréeal ol pydmescsiesd | Diseth® tima
the resistor 10 elenments R211 and R212 of the WI son

65 NBhantakpl 1 86t and OMETAI RG Becthéd Neie phshI@n] St or
el ements of the reference current source supplying to

therbAbre sherfspbaredato 18/ £ & DECse Lo de
left to right and assigned so 15 that the reference

E.Héé geli1k Safe£ LLET Ef’:ﬁﬁ%i’ hLPMm né%%%é ]9.?1]. e

performng t yout in"this way, erence
nances_of ons_cor ‘%Jh o the left
%*L**?ﬂ?%emarﬁ%r b faeiRct TERY St R
20ICcan be made s .1 e keeping the difference
AP e aTCEi e YEEHESl) SELYET DRCR-  n the driver 1 C
small as it is. As a result, faor exanple,_as shown in
FIG Mextymn | R ARl e e’b‘s“arﬁﬁg?-‘dﬁ"vé?fs s layout of
driving the display panel by dividing the display
Hemeresbeton ekemamts orrp i@ rbig dilre crirrer(t aridredc
directionin FIG 4) can be made small. 40 0 6 OCT
QU051 1203 1 1hal dibs thidmwst aon copemREial dihelipr efafamzhce
| ayout. The difference of the |ayout of FIG 118 from
¢l frent Hetwsddedri vei EC poj nind higie efcteX@sisd or
el ement is
stabilization method of the reference current
interconnect for distributing the reference current
batween driver IC's with reference to the drawings.

FIG. 11A to FIG. 11C are views showing an exampla
of the layocut of the resistor elements configuring the
current mirror circuiit 203,

Here, an explanation will be given of a case whare
the number of DACT's provided in the driver IC is set as m
= 8. As explained zbove, 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 circunit 203 supplies

the reference currents IREF1, IREF2,..., and IREFE ko the
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5 actually configured by two resistor elenments each
having for exanple 1/2 value and |aid out by cross

| acing-- By perfornming the |ayout of the resistor0d QCT 2006

el ements R211 and 8212 of the WIson constant current
source 2031 by tuck up, the variation of the WIson
AN HE0H1 C AR MO0-H) sayr a0 G018 araaagedain the
the sane way as above, by perform ng the |ayout of

dirdre SIS tfForRdhOfl dite Heefraigtiic & it Whiee Etigiaw.ce of
the fI AC 800-1 at the left end of the driver |IC and

the rag sthank B28.ef ahh %.x_’aﬁ%ﬂbe REE aC prbPB reaun 6Qoal .
the DAC 15 800-8 at the right end of the driver by

CT 055 AGH0 i &V RIE BN 1k, | 483465 0L DARLEORS

corresponding to“the eft ‘end éf the rver I'C an

the right_end of the driyv | C.can be ] -
Ao, R R DR Rl B T g eTRy current
cross-1lacing matchi ng wth them Fyrt her,

S Ak DA GO0 & AR JREE nd RF iR
sequence as the layout of the resistor _elenents_shown
drives 10 ghig ands the gesisgor pdalifils B228 of &gnpl e
for conparison. In FIG 11C, the resistor elenment 8221
mf TN s quyinaTdh ceunes &f3dsdunde e PAC GOOfe atpkhe
800-1 at the left end of the driven IC chip is close
tighthenk S tide hip) hedtk 2006e dice vt e Blaand
R212 of the WIson constant current source 2031, but
dlimditMRAIA Rl oz femi W2 rofconistante e
current source 2034-8 of the fl AG 800-0 at the right

fhgf 4dm| chip, therefore, even if the 5 difference
of | um nances between adjacent DAC s in the

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

By performing the layout in this way, the
difference of luminances of partionz corresponding to the
left end .of the driver IC aznd the right end of the driver
IC can ba made small while keeping tha difference of
luminances between adjacent DAC's in the driver IC small
as it is. As a result, for example, as shown in FIG. 12,
the luminance steps among drivars for driving thea 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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driver 1Cis small, the difference of |um nances of
portions correspondl ng to the left end of the drlbeﬁr

and the right end of the driver becones |arge OCT 2008
this reason, when a plurality of drivers are arranged,

- 10 lum nance steps are easily generated between

dri ver®&SG.FIIGE EiAd GHchE at3Shkxamplv eds ther padfieairadng

the operation of distribution of the reference

irdhent | REF anong driver 1Cs. The present display

device 100 distributes the 15 reference current |REF

to thepdl iMerddentd dat aHd NGyt Ve ¥ird, N 1B From FIG.
vertical bl ankl ng period TBLK™as shown in FIG 13At

1F1aGré'§i'&ee.a tdﬂfa %I%‘é-ﬁ{ ﬂhgé %&C 1.4 réllé’mqa%tt *l%

current sanp urrent sanpl i

Ci ey t 202 the antl al. reference ren
T 23@3#310 2 LR R Having
anel , ral‘eﬁ rc nnec f the master reference
Iatd i by i SRR SSa@ c iy

thlsreason duetothe crosstalk with the digital

si gnaPYakeninemisg dhendaveut Afe dBfc E261 SLRE- pIRBEN TS
supply system 25 digital noise is easily

RAldermindh A& oHorthex findisen wans tagityicugirendi seurce 2031
generated along with the transfer of the 42 It 6 OCT
R0AGck myge tiheet arsirs schiper iof dhed Wil sidne omesttent current
reference current, there is the problemthat the

sowrcRAIROS] \Binl e aiaddlenizd If.he noise will occur when
a specific pattern by which large digital noise is
gener atrad the samdl sRaxedabsnal, | Yy ARrEARSEnYS that layout

di spl ayed on the screen in

of tha resistor R21 of the referance current source of
tha DAC 800-1 at the left end of the driver IC and the
resistor R2?B of the reference current source of the DAC
BQO0-B at the right end of the driver by cross-lacing, the
variation of luminances of portions corresponding bto 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 transistors are laid out
in the same sequence as the layout of the resistor
elemants shown in FIG. 1lA or FIG. 11B. FIG. 11C shows a
bad example for comparison.

In FIG. 11C, the resistor elemant R221 of the
reference current source 2034-1 of the DAC B00-1 at the

left end of the driver IC chip is close to the resistor
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the vertical blanking period, therefore the generation

of the digital noise can be suppressed by fixinggpt

value of the inmage data. 10 By distributing the'ﬂ Eh%CT 2006
reference current to the data Iline drivers in this

period, reference currents having the same value on

higdh N RIOI Shhd RINAE SHURGId WA GHhstidit current
di stributed. After the vertical blanking period, the

ﬁ L€ P31 133&%@&“&&9 ﬂ%@rréél%t%ﬁ:”%lén%r&mazzﬂ of

ectly use ut the current sanpled and he din

the c rent sampling c t I f
SOt e e CI rcw tésJ ?c{ﬁo%“z%‘t eef th ri vera

S 1 use referen urrent

e'%ﬁ:q(i"ltdr? e ﬁocj,t W's%ﬂﬂ’i‘?o%’ &S ob"_l%em of
the noi se can be solved Further, all of the C|rcqj}s
dirisrensacE NorRATRRCa s Petdran fbIaci e A0S dife
driver IC s becone OFF after the vertical blankin
4%#?@%1IQuWﬁtﬁm?#iﬁeﬁhﬁzﬂlﬁﬁﬁqﬂﬂFe(ﬂﬁhﬁﬂ#UF@FEFﬁhégg
current interconnect fluctuates. For 25 this reason,
o sreh lgorreshondired ricuittheflafffe angd ghtthes gniivay and
circuit 202 is provided, and the potential 43 s OCT

2109 Sr fgHtc tatad | i it tdrel wamiesscored e rlengye .c Barerithis
interconnect s desirably suppressed. FIG 14 is a

Meb£NST Olrteaep| A1 gl 18 HF elrh sk ~ fden Bithatfdddn
met hod of the reference current 5 interconnect for the

Hipidd el | 0 dhe dLf fr&&e%&rﬂeﬂm s .
ICs. In the present display panel 100, the
'nter%ﬂﬁﬂeQ§A.to FIG. 13H are views for explaining the
Gpefhticn of distribution of the reference current IREF
among driver IC's

The present display deviece 100 distributes tha
reference current IREF to the driver IC's (data line
drivers) in the vertical blanking period TBLK as shown in
FIG. 132 to FIG. 13H, and the driver IC's 101-1 to 101-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 refarence 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 along With the transfer of the
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of the master reference current | REF i-s passed

bet ween shield use power supply interconnects. 195 OCT 2006
Further, in the case of a nulti-layer substrate, it

is laid (interconnected) on the power supply |ayer for
shi el ding. As the power supply for shielding, in for
igsaEpliatihhe =f shperépbead saMphy: RAb2teeonbfgnenng t he
current sanpling circuit 202 provided in the reference
chEreRit!, e theSQUA G o pbh1200has ekpl 2ineflanbeve,

when the di ode- connected transistors M211 and M212

v%&&a%lsmaﬁﬁ@ toMPRaS nEMMEswiil BB%Mrahﬁeﬁoﬁnﬁﬁééﬂfae a

ground voltage source GNDa of an analog system When

oot FRLPE®LSgakl BB PR Redel e adusr

pply vol tage source VDDa of the anal og system
4%%%;3 I"tal signals are input to a data line driver
IC. Wien there is crosstal k between the interconnect .
of thESHRLLYr RBfiPEFReIEURPENTIPRERYS(CD5MRReSETEEN 10
digital signal interconnects, ‘the current flow ng.

thet gerivd cadr Péankdaspprergodi r sherefores thet gapesakipen of
44 .. ... ..., . 0 6 OCT 2006 several hundreds ns to
thevdigitgd abtier the begsuppres=ged byhfiyéng Vhenvabue
current is ends up being held by the current nenory
afhehel imblbuctagbhes, a | um nance step - ends 'up being
generated for each data line driver driving 5 the

di spl By @aberibBytdhyi the@nreferehBlScieasnd, tbhehe data

i nterconnect of the master reference current is
1RAesadiketyeen thesSpheiddyseePR¥Rhce currents having
the same ﬁélue on which the neoisa is not superimposed can
ba 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 101l-n is used =s the
reference current of each driver IC. By this method, the
probklem of the noise can be solved.

Further,; all of the circuits sampling and holding
the reference current of the driver IC's become OFF aftar
the vertical blanking peried, and the potentizl of the
common raference currant intarconnect Fluctumates. For
this reason, preferably, = dummy circuit of the current

sampling circuit 202 is provided, and the potential
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supply interconnects to prevent the attachnment of the

- coupling capacitance Ccross with the digital signal

- 10 interconnect as much as possible Further, in §bed(CT 200§
case of a multi-layer substrate, by laying the

I nterconnect' of the master reference current |REE on
fhecpaxvet o UEp | Yhé aystmbn r r&fbedhlid gouitfen v al iteerd@innect

the interconnect capacitance Cs is made |arge, and the

15 dbsrtamty oduppVesossddue to the crosstal k is made
small. Avcross = (VIH - VIL) x (Ccross/Cs) X Hdig

Al Tl ﬁﬁVCfa:P%Ss! Vi dw ) £t a1 M6fifnd Stt@%tﬁfél@tdn\é?
voltage Veft = Vgs 20 Vth hel'd in the capacitor of

panefi%%)%ﬁ f readﬁg exﬂ%alf%fe%&é{hﬁe va u%{oglfﬁleaz
1@?%%@%%%3 'Xﬁm & i Elon Tt 9 PSR ng

the reference current. 25 Preferably, for transferring
PR i TN AR VR IFES: nmde of a small anplitude
transfer technology or small 45 Ir 0 6 OCT 2006

anpl i tAiehe msssih ali aplas Fanglediii Hype Anksscommgcet
"exanple, in the first current nenory 2021, when the

off otfee s tent ok et {orsram TRER i pase] Mosresn

“as expl ai ned above, the IDS is determ ned using the 5

ghiceihdl (D wfert henssib) oon isystameast=a. st andar d,
therefore the ground termnals of the capacitors C211

and CHZtaler, GONnen ethdd dihe ghawid-Mgldragmsmane:, it
GN\Da.
iz laid {interconnected) on the power supply layer for
shielding. As the power supply for shielding, in for
example the first current memcry 2021 configuring the
current sampling circuitk 202 provided in the reference
current source circuit 200, as explained above, when the
diode-connected transistors M211l and M2]12 are n channel
MOS's (NMOS'z2}, they are connected bo a ground voltage
source GADa of an analog sysbkem.

When the diode-connected transistors M211 and M212
are p channel MOS's (PMOS's), they are connected Lo a
powar supply veolitage source VODa of the analog system.

Many digital signals are input to a data line
driver IC. When Lthere is crosstalk betWEEn-the
interconnect of the master refarence current IREF and
these digital signzl interconnects, the current flowing.

into the current sampling circunik 202 fluctuates for
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When the di ode connected transistors M211 and M212

are PMOS's, the IDS is determ ned using the power

supply 10 voltage source VDDa of the anal og syspegmpg 2066
a standard, therefore the ground ternm nals of the
capacitors C211 and C212 are connected to the power

SRRl Wﬂlﬂéﬁ%ﬂsﬁ% C& a1l Qls WS eRe0 B glikalihe

same way as the ground 15 termnals of the capacitors

éﬁ%ﬁﬂ?qgl tﬁﬁhﬁ”ﬂﬁ%‘%dﬁ%%n&“ﬂgmmﬁﬂkaVbeingéﬁﬁ}d by

I Nt erconnect uses t he ground vol tage source GN

ghe Megrg: 3@@;@%&& &€ afa%éﬁua@g;ﬁwgs 16458Re step

meENory a e power supply voltage source

ol BB "D R D T

is used _ for the shielding, even the ground voltage
R3a PR foiet i AT vol t age source VDDa of
the anal og system have noise of tens of nV or nore,
so exdar dhimMmesaete thsodnheroprescdi 6 khenmagder
current nenory perfornms the 25 sanpling and hol di ng.
e rancd ecperendd thaassdt hatiperddihe shieje mse EOFer
2006 transferred, each driver on the display pane
shifiblys irpetsddrrgeats adiptevardy e \a t Hamhmtants afedden,
due to the existence of the inpedance of the power

UL ¢ Vet s tditee IOWRYs 5 WAl diRy elisriafalt ke gif@ls
separately fluctuate. 5 As in the exanpl e expl ai ned

APWo ARSI @ ad Hodm3e. reference current is

output fromthe driver C 101-1 and rec€ived at the

dri VerFJr(Erljeb(}:l' N e (eI HYV Y mh 11948 Eheshevdle, by
di fference between the GNDa of the
laying the interconnect:uf the master reference cnrrent
IREF on the power supply layer for shielding, the value
of the interconnect capacitancea Cs is made large, and the
Fluctuation AVercss due te the crosstalk is made small.

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

AT/T = 2AVerassfVeff

{7)

Hera, Veff is the effective wvoltage Veff = Vgs -
Vth held in the capaciter of the current memory.

Further, in the preseni display panel 100, as
already explained, the value of tha image data is fixed
in the wvartical 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 amplifude transfer technoclogy or small
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driver 1C 101-1 and the GNDa of the driver IC 101-n 10

seem ngly overl aps the reference current as noise. By
providing the current sanpling circuit 202, even mE:UCT 2006
the | evel of the ground power supply voltage G\Da
fluctuates, the gate voltage also fluctuates together

#yp] 1 hed€ appET d Bt 1320 1wtk €24 2 enfhridigytir (IS ) .

menory- In 15 the end, the gate-source voltage of the

transizdorescdphle, anfl el XG0 th Gurfdait Ui ryS @021, when
stable reference current can be supplied to the

ﬂ{é V@ oadl éanriett&d LNk th A9 Plari $800) G AX MRS 5

of the configuration of a reference current "source

%ér‘%géiear%ég%f t??‘!;ghreseoliﬂ %%:%ﬁ%q{%ur@e
G o4O o G B R, gngorore

vidin h n n rren r i rcui
g o di g t he co sta t_current source c cu t, ré%lézare

roRnd kel Rt | e AT hEHE

source such as a constant current generatlon circuit
epnpeated tgrTthe ground) rredfiags tgruras f8N3AC
separately provided on the display panel 102 for each

dri veMhe® (6 -dfiads: manmedted fimeseits torsodi2ddntand Hid2
rest of the configuration and functions are the 5

S TPMNGS tdosthe fIN$ha < idatetmiofed- U zing thd\gisdhhanpgly
is al so possible to configure the systemso that they
WL NaRiRtk VDM BUNHe t3nfog Wyrstesi SA@|dtithdard,

circuits in place of the current mrror circuit.
therefore the ground terminals of the capacitors CZ11 and
C212 are connecked tao the poﬁer supply voltage source
VDDha .

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
GHDa of the analog system in the case of an NMOS current
memory and uses the power supply veltage source VDDa of
the analog system in the case of a PMOS current memory.

When a power supply having inverse polarity is used
for the shielding, even the ground wvoltage source GHDa
and power supply volfage source VDDa of the analeg system
have noise of tens of MV or mora, so exert an influence
upch the precision when the current memory performs the
sampling and holding.

During the pericd whera the image data is

46
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10 Above, a detailed explanation was gi ven above of

the concrete configuration and functions of the

reference current source circuit 200. Below, arfld OCT 2006
expl anation will be given of the functions of the
remai ni ng conponents of a driver 1C 101. 15 A test
tofarefidr g0 deasit sintiveroger dhieodighlaye Papedi 182 15
circuit in response to input signals TMODE and TCLK

cipeer it . tah & digds i resspaticyaf Fohre tdhdes esaeedi nglue to
circuit to TOUT. A control circuit 300 outputs drive

100 G i S o2 N d ngRidiaih@le 0 tMeS pored Widpdy system,

circuit 400, a flag use bi-directional shift register

B0 . p AR GAHEIY 15813 ofIRYY ald QN SEpaGiired v/ $dubtiate.
700-(m2) 1N résponse to the direction control signal

DIR, é‘fﬁ'&tthgn%&%gﬁ E;glgl LAAdHBMLS € 2l i n vvlai t.;ig&%h

pul se |gna 25 I\/CLK The
5

rcui t. 400 I tches in nunber.
%gasol:ﬁr r(ﬁ oe c gtr ng A9 r?}ufpudzl base S ERe=r €
drive clock si aI an co troI fro
1ty At imeaR nla'm qc%@@rls Dy °6p33h§t A5k veT
fre%r ency by _seri aI / paral | el conversion, and outfpé_g‘

kthed Hegui tthep laved didderence hetvesy dhe GiPay
The flag use bi-directional shift register 500 shlfts

detiaret 4§ Jidgndl ench Hhee GNDgn gifs \thaT Cad@l-n
NEXT/START input fromthe two ends of the shift
Heagiistgly dverdapsofthehedfeftenge KHugirend @ecC Nica S -
according to the 10 direction control signal DR and

t he dey ereohdding ¢hal e@urrent sampling circuit 202, even
if the level of the ground power éﬂpply voltage GHDa ‘)
fluctuates, the gate veoltage also fluctuates together by
the capacitors €211 and C212 of the current memory. In
the end, the gate-source veoltage 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
tha configuration of a reference current source circuit
according to the present embodiment,

The difference of the present raference current
spurce circuik Z00B from the reference current source
circuit 200A of FIG. 7 resides in that, in place of
providing the constant current source c¢ircuikb, the
raeference current IREF 18 suppliea from a current source

such as 2 constant corrent generation circuit or a
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and control signals input fromthe control circuit

300. The shifted flag signal is supplied to th Eqﬁge
data use register array 600, and the position 8 2005
(address) of the register array for witing the inmage
data input fromthe 15 wite circuit 400 is sel ected.

JierdiB g gaia '&&gﬁ gt dparaitaly (Erageleds @n eRDrY)
600 is configured by for exanple double buffer type

dEPhehsamnd 1193 deod hes diraas wat ad npwi1-fir a® than the

wite circuit 400 in the register of the front stage-

ééﬁéghgréggﬁéyﬁhﬁ@p_held i mge data to the register of

e rear age 1 n response to the input of the latch

pul se LLATCH an uent i.al | t pu 0 e
digitghﬁmﬁﬁ%ﬁfg%3%%%&555%%9%%%% SE%%Egﬁg%%g%n%oakﬁ the
800-min_response.to the cha el.ection signals
12T (RTEH ST T FE BB d?‘frmaleﬂ']gcg'nefat ion circuits

700-1 and 700-(m 2). The DACs B00O-1 to 800-mare -

cur r edfetsutthat dpds &30 @eerblsode FRFTLa e sy
conversion circuits. Nanely, these conversion circuits
spEskemtso tHete uireantans grrinectest rles po it ddwt

i mage data sequentially input from the inmage data use
aueryt e e re samprlaiyn of G mndi ton tiputpladme st toitent mirror
current sanpling circuits configuring the current
et circuits 900-1 to 900-min a tinme division
manner. The current output circuits 900-1, 900-2, .,,

and 9QBsPeAr & GRIHE iAWE Gl e iGi hendt gSadpl bhgve of
circuits according to the present invention explained

ARV L £l GdH S hsdranthy ohids s RdItHB reference
w t hstand vol tage current output transistors according
Cgl.%.‘gé}& RS cirenit 200. B=low, an eitplanati.on will be
given of the Funeticns of tha remaining components af a
driver IC 101.

A test circuit 1000 tests the operation of the
entire circuit in response to input signals TMODE and
TCLK and outputs the test ocutput of the corresponding
circuit to TOQUT,

2 control circuit 300 outputs drive clock signals
and conktrol sighals to 2 write circuit 400, a fl=g usa
bi-directional shift register 500, and conitrol signal
generation circuits 700-1 to 700-{m/2} in response to the
direction contrel signal DIR, a reset signal RESET, a
load pulse LOAD, a latch pulse LATCH, and & clock signal
MCLK.

The write circnit 400 latches input m number of
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i nvention expl ai ned above- These current out put
circuits sanple and hold the conversion current

corresponding to the inmmge data input fromthe EE OCT 2006

di gi tal /anal og conversion 15 circuits DACs 800-1,
800-2,..., and 800-m and output the held currents to

- pLuyg al | f p t ¥ N ' eSH0 ;
B o0 | BB P P RO T P Rend SR DA i etock

£V [C.101 of the. S e dj -ho
PiGHEL il SnPholy i aReE BRinoERRCLIRREGIPLERERIE 500,
si gnal plied fr the outside,. It outputs the held
Prafarate tovene e SoaBatiotoraemiieRd, 4ing o
t he_channel _sel ection signals. The digital/anal o
Eshiat {Parati pLurPEVeREiengoand crbPRbd- aeﬁ%?'a%g*é Sl
supply the reference current |REF 25 supplied from
imagecfieienesecoegbatesoarEeY chPRui t 200 and the

current in accordance with the input inage data 50 O

6 OCT Pid6flag wie hirderecoinput £hithiregOdicen 390
900--m Than, the «current output circuits 900-1 to
Shifas hbhd fhegcesignsls (puppei eilohada) t BRART/NEXT and
di gital /anal og conversion circuits DAC s 800-1 to
RERr pETARE PLhpaBerhendtBer R0t Sndle S StR& USRIt Yr&Fister
output termnals in response to the input of the LOAD
L08R oBNEhSUPREY bPeR fRtadPLuERibhY Qécaﬁﬁin%gto the
illustrated data |ines on the display panel. FI 16

j L Cul [.agr X I f ;
AEcBeELb LhnPLOD B TOTE AT €02 ablfe plopk sionals

58°53hctD, AR et IS Pl PRk EHhs %00,

r
as, “38-showh i re

%ﬁéOQQiP€Q§ 395@ Sfﬁﬂal is supplied ta the iﬂage data use

ragister array 600, and the position (address} of the
ragistaer array for writing the image data input from the
write circuit 400 is selacted.

The imaqge data nse register array {(image use
memary) 600 is configured Ly for example double buffer
type registers and holds the image data input from the

wrike circuit 400 in the register of the front =tage. It

transfers the held image data to the register of tha rear

stage in response to the input of the latch pulse LATCH
and sequentially cutputs the same to the digital/analeg

conversion circuits DACs BOO-1 to 800-m in response to

~ the channel selection signals input from the control

signal generation ciremits 700-1 and 700-{m/2).
Thae DACs B00-1 to 800-m are current output type

49
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conprising a plurality of current sanpling circuits,

and a current output transistor array 903 conprising

a 15 plurality of transistors having predeterm nef § QCT 2006
wi t hstand vol tages of nmedi um w t hstand vol t ages or

hi gh wi thstand voltages satisfying the voltage

c{f&*&éfﬁm{ﬂogf rddtngdith i shliak Pangle1302 tri¥seshown
In FIG_ 16, pluralities of current 20 sanpling

T R R e S

€ nunper ann or o arranged

in the first hank .901 and t seco .,

apreneidiig (9 T ol shie SaRGRAHR G rom

channels of the first _be\_Pk 901 are ranged Sme

@R TG A URR (PR AR S ARG M (e S

902-1 to 902-n of the channels of the second bank 902.

9 the CWTSTIE FFORRIRNG HEZCWHS QA iduidd gy current .
circuits 901- to 901- n and 902-1 to 902-n of the
@it elofuite 9005t tuAO0-go A e sHoBRd Famanner.

902 are arranged corresponding to the transistors

903- 1 The: G meriaviuigputiheipreaddte @@ondd PO0fi2hst.and and

vol tages of channels of the current output transistor

g0g-ay HDO3. cofiiquepddthe, tha direrdritr stardnlad Gd, »duidys

are arranged corresponding to the current sanpling

LddSring FH -the Hrddigd | Irferiiaii xpldit&irdeite and
sanpling circuit 10 902-1 of the first channel of the

predet erm ned mlﬁ%%gﬁﬂ%?%%ﬁqﬁ%‘%r@\%%nagﬁ
éd&ééﬁ%(%ﬁﬁﬁﬂg é%gﬁégsturs according ka the present
invention explained above. These current output circuits
sample and hold the conversion currents correspending to
the image data input from the digital/analog conversion
circuits DACs 800-1, 800-2,..., and B00-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 embeodiment holds the input image data Din[m-1, @]
hzs=ed on the contrel sighal supplied Erom the outside. It
outputs the held image dzta to the DAC's 800-1 to BOO-m
acecerding te the channel selection signals.

Tha 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

a0
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transi stor array 903. The current output termnal LOUT

of the current 15 sanpling circuit 901-1 and the

current output termnal |QUT of the current sanpl

circuit 902-1 are commonly connected to the SOHPJLTEJ 2006
the transistor 903-1 having the predeterm ned

¥ L5l ARG Molh¢ affrpd P dNEVSAVE Y- BStRNYE.m [ MYerd) &he
arranged 20 corresponding to the current sanpling

(g%rﬁfé&ltlﬁe X s Obi = d @'éébﬁqafweéﬁgtgi e diayd datients

rent sanpling circuit -n of the n-th

channel .of _the .second. --. pank 902. a t ' r
SO Foa hna i P ot AARA S0 Lear il | ¢ ERAIS

the n- channel _1n 25 the cuyrrent, output transistor
B4 4L R R P CwR o i YR CRAS . T
current 52 5 6 OCT 2656 sanpling circuit 901-n and
Pzl bemt cuitRit (eypinals FouresPange cp (g input of
sanpling circuit 902-n are commonly connected to_the

o @A sidrak r sl stuprlpthemfin @y pPheality of not

predeterm ned withstand voltage 5 In the current
oLt yorit T4 endh SHestt o rl e yo19 O3 e dbicsplsay @handie.

transi stors 903-1, 903-2, .., and 903-n having the
pr edetrragy nagl iw Fhedianahivoldiageaar @ @mneadzaghlieo of the
out put pads 904-1, 904-2, .., and 904-n. The current

Pt qi i dRl $F |d Nefralt suipentcildsabe Nthe present
circurts 901-1 to 901-n and 902-1 to 902-n of the

Al siidkank 901 and the second bank 902 are connected

to the current output termnals of the current output

type HehshdiY SRGE 'dAJduFe Yoo S CUd UodthTH 1.
circuits -1°to = §9F the Tirst Han and t he
16, a first bank 901 and z second bank 202, each -
comprising a plurality of current sampling circuits, and
a current coutput 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.

2= shown in FIG. 16, pluralitiesa of current
sampling circuits 801-1 f£o 90l1-n and 902-1 to %02-n of
exactly the number of channels of cubput current are
arranged in the first bank 901 and the second bank $02.

The current sampling circuits 901-1 to 901-n of the
channels of the first bank 501 are arranged corresponding
to the current sampling circuits 902-1 to 902-n of the
channels of the =second bank 902.
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15 current sanpling circuits 902-1 to 902-n of the

second bank 902 are alternately controlled to a

witing node and a reading mode in response to 00 OCT 2006
control signals CEO and CEl. By these current sanpling
circuits 901-1 to 901-n and 902-1 to 902-n, drive

CUT I ey b AC A0 aRGa M H Niadnf i P AltduilesC Woents o1-

the DAC's are connected to not iIIustrated_data i nes
PeddeodLad 8 dodig SHMGRnMHEDU d# 3Rl Fi st bank
903-1, 903-2, .., and 903-n. The current outpu

shiculs 900 ol ihe wrssem, SPodiIEN St i 2N o

Ive cufrent Tnh accordance

@_gr rent %{sg%t %t 0 an ﬁé}%ﬁﬁlﬁg e\tl\%%tfﬁmg.ned
oCT 2606 organi ¢ EL elenent. For this reason,
Yo s TR ‘m#gt‘ﬁeq RE ekt A5 Y ‘i“‘t‘i?"@b?‘-}FP'-‘t

having the predetermned wthstand voltage of a
wRansdRteE read B3+ age or high 5 withstand vol tage
for each output channel and outputting - the output
cur r erfforf reorampile cury die Samstl hgnd AAJi,t theyt kae
organi c EL el ements of channels via the pads 904-1 to
Hfehrired digteaedrdigey it e atrdrdiG sadnbliing cinmiit
di agram of a concrete exanple 10 of the configuration

arf1-the £ WHE B st it dithedl [/ GiHd Scur@nt] d=0mA0khdg caiebai t
902-1 to 902-n enployed in the first and second banks

SHL gk W Fi ddte HHRN AUTHHA sé&drﬁ:l“ﬂarﬁp(bﬂz-rh%nd

current sanpling circuit of the present current

ﬂﬂg‘¥gaﬁ§ é%ﬁf ﬁﬁglfuﬁﬁvfﬁﬁE%HﬁbeéHéﬂéémiHéd[aﬁgistand

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

The current output terminal TOUT of the current
sampling ciréuik 901-1 and the current output terminal
IOUT of the current sampling circuit S02-1 are commonly
connected to the source of the transistor 903-1 having
the predetarmined withstand veltage.

In the same way as above, they are arranged
corrasponding 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 <¢f the second
bank 902, and the transistor 903-n having the
predetermined withstand wvoltage of the n-th channel in
the current output transistor array 903,

The current ocutpul terminal IQUT of Ehe current
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transi stors MB01 and MB02, switching el enments SWO01 to
SWB06, capacitors C901 and C902, 2-input NAND gates

NG01 to NGEO03, and inverters INvV901l to 905. Ag) BN 2006
in FIG 17, in, the current sanpling 20 circuit of the
current output circuit 900, the on/off control of the

Sk 1GHH o G der cAiie 190 IS0 B Nich S\ r drfc. Al e Chetrati ol
the out put signals of the NAANf gate N&01 and the

1cverdertHN\ @it ren éﬂﬁﬂ:ﬁfd Aifrinint gtz of e conmnnly
svvltchl ng el ements SW02 and SWP06 is carried out

|nverter %%ﬁ ﬁo%’%ﬁ%ﬂ Eh’tﬁ‘g

n/ of f state .of fhe emant SW03 i s
g’ontpro taerrr)"llt C{e *ou pSJ"t‘Eul gna?lq: t he |nverter

I N\VO03, and the on/off state of the switchi n nt
SFTo04™ EheoAAEFFRIY T FRe AR EoPg AEEY 3 ains
inverter 5 | NV905. - Note that as shown in FIG 17,

qth &hey Gram sic tane AR SRIPC2 /svp02 ISk -y AR vapso dhe

are configured by PMOS-transistors, and sw tching
Retedatimmridegh 3ridi tsyed voldage Gifd g:yr@dengﬁdumautput
transistors.. 10 A clock signal CKL and the output

B dECI1 t P42 ver.t,erand\\BB3-tar e i nput to the input
term nal of the NAND gate N&01, and a cl ock signal
CK2 amtel @ reenfut npiity fr@lrmd hall ke TiTEY &Ft @ 1] Md3ednar e

input to the input termnal of the NAND gate NG02_
shinpA 190 Gl 18 @1Al-1SEe a1l -4 Wiid ®m@nablie Swgnal ofF
the first bank 901 and the second bank 902 are connected
te the current output terminals of the current subtput
tvype DAC's not shown in FIG. 16. The current sampling
circuits 901-1 te 901-n of the first hank 901 and the
current sampling cirecuits S502-1 to 902-n of the second
bank 902 are alternately controlled to a writing mede and
2 reading mode in response to conktrol signals CEO and OEL.

By these current sampling circuiks 901-1 to 901-n
and 202-1 to 502-n, drive currents in accordance with the
output currents of the DAC's are connected to net
illustrated data lines on the load side via current
output transistors 9%03-1, 903-2,..., and 9203-n,

The current cutpubt circuit 800 of the present
embodiment must supply a drive current in accordance with
the cutput current of the DAC to an organic EL element

with a voltage of aboukt 10V te 20V when driving an
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are supplied to input termnals of the NAND gate

N&03. The input termnal of the inverter INV901l is
connected to the output termi nal of the NAND gate

NGO01, and the input termnal of the inverter hw&&i 2006
is 20 connected to the output term nal of the NAND

@BGEen N . eldient Nput termnal of the inverter |NV903
is connected to the output termi nal of the NAND gate

NGOO03. g dH¥es , redio DU iRt RRAR 16 1Al o FOR Hed

supplied to the |nput term nal of the |nverter
t
{]gy@%%%%%—%@déﬁu% he éoﬁ &Jtﬂt‘ er m BF (}?y&?‘l‘% |nverter
904. 2096.. In t
R TRTYTEERYe Theh %%tlh“mot BB o ftios) gna]Tlgh
SEL and he wite enabl e si naI are eId at a ‘91

TEVRFEARA YRUER9R T 19RFR ey I

t he out put of the inverter IN\/903 5 becones the h|

Hesy PR ‘t‘h’ér%%'-t%?ﬁrﬁ&}ﬁ éﬁﬁﬁe@\ﬁﬁnﬂt’tﬂ%s‘:’d‘ﬁ’“% ta
this time, the clock signals CKl and CK2 are held at
@ﬁi@marewlﬁ;mmt% ofh ecclopk s Wia tte pNE Y ek to
N&01 and NX02 are held at a high level, and the

B puf sa Fhighherotwerd ers HW@IGEd and | NV902 are hel d at

a 10 low level. At this tinme, the switching el enents

SWB01,FI1ciVA0P i sand HWRAE heliemrrGN ofrd ddirmwitherexample
switching elenments SW04, SW05, and SWB06 becone

SFFeh BYeddl Sgurded éh Vof 1Ege Sodfrdriie dniisi i QkSrdvbiOds

and MB02 are input to the electrode of the capacitor

$901 apdl die el Sed rowe 1 1R Jodl P %mploved in the first
and secand banks 901 and 302 of the current cntput
circuit 500.

The current sampling circuit of the present current
outpunt circuit 900 has, as shown in FIG. 17, PMOS
transistors M901 and M902, switching elements SWI01 to
SW906, capacitors C901 and (902, 2-input NAND gates NGE201
to WGO03, and inverters INVE01 to 905.

As shown in FIG. 17, in the current sampling
circuit of the current output ecircuit 900, the on/off
cantrol of the switching elements SW901 and SW905 is
carried ouk by the output signals of the HARND gate NGS01
and the inverter Iﬂvﬂﬂl, 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
INVI02, |

24
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After the end of the current witing, the clock

signals CRL and CR2 are sequentially switched to the

low level. In response to this, the swtching

el ements SWO01 and SWY02 are sequentially sw tcunﬁoﬂq];) 2008
the OFF state. On 20 the other hand, along with the

t ur ni ngrr@fhlerQf Hhbe ongWrlEC kithgeebgmMent SWOBEhihheelement
swi tching el ement SWB05 turns on, and along with the

dutat NG HdnidotiRel tﬂﬂﬂ'HﬁtﬁQEEE%@haimggzthbhﬁnvﬂrter

svvltchlng el ement SWB06 turns on. Then, when the wite

0 1€en
% [ ng el er?emﬁrﬁ/g% uerenéﬁ:oft%% ?’\ﬂit%ﬁ\éﬁlgil r}egﬁle A7

T

tlms f the current reading (current output), the
%ﬂﬁ)' enabl-e signal OE is held at a high level. In
response to_this, the swtchi ngl el ement SWB04 turns

on, 5Nater dhate, 2§y SheMRadBs FRELd1in the S¥piEhidfs

C901 and (€902, the transistors MBO1l and MBO2 carry
elipanerdey rBRE Wn. SRR2on EH WS c M EFISP aRe cogdiigurad by
vol tages. These currents are output from out put

HHOE trsrss iEdutr,0 areke swidathisigd e@lek@nTise SAOS and SWI04
transi stor MB02 of the present current sanpling

Arid GHtrfienateal e8r aBI0s taseaddetoransi stor, therefore
an i nprovenent of the output current precision and a

reducty encedk Bhgnanf buenaaddetet ButpatrvaibakloBfokhe
the | oad side can be achieved. 15 In the present

iSHEAEr SRARION G e b HY ¥heS ARkt tbh-ﬁu.ﬁailn%&" the
w dth of the MOS tranSistor configuring t
HAND gate NG901, and a clock =signal CK2 and the cutput
signal of the inverter INV903 are input to the input
terminal of the NAND gate HG90Z2.

A selection signal SEL and a write enable signal WE
are supplied to input terminals of the NAND gate HGH03,

The input terminal of the inverter INV901 is
connected to the cutput terminal of the HAND gate NGBOL,
and the input terminzl of the inverter INVS0O2Z is
connected to the output terminal of tha NAND gate NG902.
The input terminal of the inverter INV203 is connected to
the output terminal of the WAND gaba NGH03.

Further, the ontput enabhle signal OE is supplied to
the input terminal of the inverter IN¥904. The input
terminal of the inverter INV905 is connected to the

cutput terminal of the inverter INV304.
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swi tching el enment SWO05 is fornmed to about 1/2 of the
channel width -of the NOS transistor configuring_the
switching el enent SWP01. Alternatively, one of ﬂgﬁrﬂﬁT 2006
20 gates is used as the switching el enent SW05, and

two of themare used as the swtching el enent SWB01.
Not e tfatehe HiG R dus At Bl i dikeue when botn

tranS| stors configuring the switchi'ng el ements SW02

cur Fent %598\/%% E?WL?%%LWS% ‘;Eeslé;r[aﬁzme 8 gna1
i ol 1 9555, Lo STt

off the switchin mants SV\901 and SVWB02 be

g ctF2ammied e ‘ﬁw (RHRRF £ e SSRGS T Vb6
turn on before the switchin eI ements SWO01l and SWD02
hegomes fthe fdalf flavelof anghdd1a &Widivhidsh rlemanty SWe03
small 5 For this reason, the switching el ements SR905
TchS\VB06 Atarkhidy itiawe b ytheh eclsmrlp i afalish £Klnaad K2 arae
after the NAND output for driving the swtching
ledletrexit sa SUARNL Jana: 1SV reffivaey dihey chdpivtes rfe ddwet NAND
current sanpling circuit, the influence of the

e € NMaED 10 RRTA NEBUMHE eh HEIRD @S A hilkth [eakdlgmaitdie the

" formng a sem conductor integrated circuit is reduced.

dd¥eoid rEnten@l YRR aledhervalm Qind NBvao? eife neNid A a
an the time of the current reading coincide wth

QAN A aal S %né‘”%ﬂé‘%ﬁ@&ﬂi%%l%ﬁ& w01,

vari‘ation of the circuits on the output load side is

SRR Ptbo bR D BUP e SR LR

RS w904, SW905, and SW906 become OFF. By this,

gate voltages of the transistors MS01L and M202 are inputbt
ta the electrode of the capacitor C%)1 and the elecktrode
aof C902.

After the end of the current writing, the clock
signals CK1 and CK2 are sequentially switched to the low
level. In rasponse ko this, the swikching elements SW901
and SW902 are sequentially switched to the COFF state., On
the other hand, along with the turning off of the
switching element SW901, the switching elemenkt SW305
turns on, and alang with the turning off of the switching
clement SW90Z2, the swibtching element SW906 turns on.

Then, when the write enable signal WE switches to a
low level, the switching element SWI03 turns off. AL this
time, the capaciters C901 and €902 hcld the gata voltages

a6
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-enabl e signal WE are in the active state (for exanple

a high level), the gate voltages in response to the
output 20 currents fromthe DAC s are fetched im® Ot 7p05
capacitors €901 and C902 of the current sanpling

circuit at timngs set by the clock signals CKl and

G200 bl < TOED. yBE e o£ad enable signal CF s

In the active state (for exanple a high level), a

curt ookl B EAIAE T Bl PR YGRS Sl
006 t hi J h { t i it

M EN AT O A TR

ChESan e PR 2, G BLES St Y SR SO0 o,

output current of 5 the DAC. FIG 18A to FIG_ 18H are
thataforaarks whbbagrs theld ober the orRRFCEQRR (EHftL and
out put type driver 1Cof FIG G Below, an )
@902 anthe obransisberyiNAML oind OB eranrwrihsf gaturation
current output type driver 1Cof FIG 6 by referring
&ordénts Gleflrmived |y e+ ogdites vdBthgels. SHevae i n

FIG 16, in the current sanpling circuits of the

&bk SEnPanke Udu i t Hieork ee@bsy bapkriital s thaxtviid ethe
operation and the read operation are alternately
£9L5r9i ked by the enable signals CEO and OEl. 15
Nanely, the enable signal CEOis input as the wite

Era! esd Sl Mol ALy 502 e Dl
LORUE S 88 Lhec,{ PAGLENADLE Sl ALy CoaLAWEI S dor | 1
therefore an improvement of the cutputbt current precisicnh
and a reduction of the influence due to kthe variation of
the load side can be achieved.

In the present current sampling eircuit, 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. Alfernatively, one of three
gates is used as the switching element SHW905, and twe of
them are used as the switching element SW9%01. Note that,
the same is true alseo for the MOS transistors configuring
the switching elemenhts SWS0Z2 and SWB0E.

When the operation mode shifts from Ehe current
writing to the holding state, it is important for holding
the corract write current that the charges generated when

b7
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sanpling circuit of the second bank 902, the enable 20
signal CEl is input as the wite enable signal WE, and
the enable signal CEOis input as the read enabb
signal CE. For this reason, when the current s 3%ﬂqaﬂmm
circuit of the first bank 901 is witing, the current

I b e2 1 eiMidaihg 28 SRERrd Shaok 90d ewbpat be

e current, conversely when the current sanpling

%&if&&ﬁ ﬂﬂgi éﬁ%(%ditégzﬁgzgﬁﬁmwmﬁﬁcgﬁ@ﬂhaﬁhd9@ﬁ9b3

the current sanpling circuit of the first

bank 90 uts the

S PR P b TR Flﬁﬁ%ﬁ%fﬂ?@% PRy SR80z
current sanpl i circyit o seco bank 902 ar
e A o 5 GBS R (EHIR REeE RSgeTEsy ey FRadL -
(current output) node. As shown_in FIG.qﬁy\to FlgHgIDE
Fgr thige @Ws.%@ﬂ‘@hl%&lé@n&ﬁd
signals OEO and 061 are generated in synchronization
anel ztineen dose HohsulaepyAT Gl the deventiedt aften dhen NAND
pul se LATCH is generated by the system and supplied
dukpilite fontdmilvisigridle gandratingn elaneadist SWEHJ- angh§Wo02.
700--(n/2). These control signal generation circuits
700- 1 rafsbriiny o2 thge paleaien tt karrehac kampdnalgs cCkguit,
and CK2 and the enable signals OEO and 15 CE1 and

HP eI RERd Off e Wiaithill Rifetitlion Wik betemes a
shown |n FIG— 18A to FIG 18F, in synchronization

%éﬂﬂl. WP d AR cddifidtACk nisiginalen Gikomd
and the ena

e signals OEO and CE1 are generated.

iFsorrecﬁfébcf ycih{e oéu:t.r.tb%ll. QIaCquéJal“aﬁ.'e %T%e of the current

writing and the time of tha current reading coincide with

sufficient precision, and the influence due to the
variation of the circuits on the cutput load side is

suppressad.
2s described above, in each current sampling

circunit, when the selection signal SEL and the write

.enable 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
Ce01 and C202 éf the current sampling circuit at timings
sak by the clock signals CKl and CK2 and held. Then, when
the read enable signal CE is in the active state (for
example a high level), a current in accordance with the
gate voltages held in the capacitors C901 and C902 is

output.
b8
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20 the enabl e signal OEO and the enable signal CEl are
alternately held at the high level and the | ow | evel.
When the enable signal CEOis at a high |evel, gt

current sanpling circuit of the first bank 901ﬂﬂ“ﬁET 2006
performs the witing. At this tinme, at the timngs

set up.by tﬁ-ﬁ% r2asBh0C ttaeabﬁrgahtaaﬂteﬁz cibguit 900
current sanp I ng CIrCUI s 901-1, 901-2,..., 901-n of

thef st et ngmg@@ﬁ gakeuit

Pqi ag S os%@}% E%?Dr ansi st drs O%Qlanc? MB02 ﬁe

cap citors G901 and CA0 d_hol d of gL,
5 TR T AP e CURraRe By F0S) B

smntches to a_lowlev and. t he enab sian

AT e PR DA e Fresnt EhEtant Bk

sanpling circuit of t he second bank 902 perforns the

tire tMYy, and the current sanpling circuit of the

first bank 901 perforns reading, that is, current

out pUtFIGAs 18Roviw iFIGH G8H PGeaAdTiNg chamisashpwigg the

time, 10 for exanple, the current is output fromthe

Spiion G RItcUEfaninalu il tfpe ricwn & ofadfiG-ng -
circuit 901- 1 of the first bank 901. As expl ai ned

BOOMe, dl RS DR VAL He Qjincn tof M apeadion of a
present enbodi nent, in response to the enable 15

ShOA e SADANRRE ddfRCUC ot FRIPIG Ny QieTaisiringf to
|rst ank 1 and the current sanpling circuit of
+he dﬁa@dp@@ @kt ergi@tely controlled to the
MW|t|ng no an he readlng node, the current

out pure AR 1t a0 Hite he e S PR, A
é&géﬁgégthg g#rrg sgmﬂéhk 901 and the second bank 302,
the write operation and the read operation are

al tarnately controlled by the enable signals QEO and OEI1.
Namely, the enable signal CEQ is input as the write
enable signal WE of each current sampling circuilbt of the
first bank 901, and the enable signal OEl is input as the
read enable signal OE. Conversely, 1n each current
sampling circuit of the sacond bhank 502, the enable
signal OEl is input as the write enable signal WE, and
the enable signal CEO is input as the read enable signal
CE .

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

69
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at the tine of the witing node operation in the

reading node, therefore supplies the current in
response to the output current of the DAC to a
side with a high precision. 25 FIG 19 is a cﬁ?ﬁgtﬁ ﬁmﬁ
di agram of an exanple of the configuration of the

E-ne(‘%nscf Hank od2 §Q0 i AR Y TRl YalirirBn 64 afp3i e TcibBbit

-5

the current "output type driver IC 101 of FIG 6. Note
that  the exanple of the G Cyhl SHEWENEN Fhifely)Oths
‘%Fh%’?i 511'5% %égﬁ“lkt Q%fl t%lgpﬁ% ster arra? “correspondi ng
to the one DAC in _FI G, 6. t he .f ol | oW ndgg1 d
qgﬁﬂ%ﬂﬁnﬁ%ﬂﬁlﬁﬂﬂf?ﬁﬁﬂqﬁtaFfL&P' %-Iﬁﬁlﬁg%g gxplgpne as
a register array assigned the reference nu al._600
qugrerdo RAEldme CLECWHOo R iTherSgee ,%&HF‘-( %2 F§g
configuring the register array 600 are for, e angled
adchetrea tminf avoriiyqed 1ET [ta e iMedihe Fogg 2pg the rea
602-12,..., 602-1n to 602-m, 602- n2,..., and 602-mm
jcunrdmcth duvwpstlagesleof D-type latch circuits having
transm ssion gates are connected. The latch circuits
602- liad GHafRdr Th COE.i Qulize tan ATG .x 16K , athay chpekeshgnals
the channel nunmber n of the current 15 sanpling

&Y Cliid @eNgd athd ridll O WigHaled obte sMACCEY atiee

word nunber, and the bit width in of the inage data is

é{lﬁeﬂ{eﬂ 1 Noydhitdies 3t Ghiltadli e QA-chl pha GO LAMCH .

transm ssion gate of the latch circuit of the

L T

ag registers 500-1, 500-2,...,
and_500-i : 1 si 1 generation
gystem and supplied to the control signal g

PP

circnits 700-1 and 700-(m/2). Thése control sianal
éeneration circuits 700-1 and 700-(m/2) generate the
clock signals EKi and CK2? and the enable signals OEO and
OE1 and supply them to the current output circuit 200.
As shown in FIG. 1BA to FIG. 18F, in
synchronization with the latcsh pulse LhTQH, the clock
signals CKl and CK2 and the enable signals OEC and OEl
are genaerated., For each cycle of the latch pulse LATCH,
the enable signal OEO and the enable signal CEl are
alternately held at the high level and the low level,
When the enable signal GEQ is at a high lavel, the
current sampling circuit of the first bank 301 performs
the writing. At this time, at the timings set up by tha N
clock signals CK1l and CK2, the current sampling circuits
g01-1, 901-2,..., 901-n of the First bank 901 supply the

60
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In such a configuration, for exanple, the start pul se
signal START is input to the flag register 500--1.
Further, the imge data are output via the wi tﬂimdlféfs?ﬂﬂﬁ
circuit to data buses DXOto DXml, DYOto Dyml, and
DZO to DZm1 inside the driver I1C. 62 06 OCT 2006

Sytsegubniyas Shiflid Ngriisidiensd 90D Urxe 9IENata HART
by the flag registers 500-1, 500-2,..., and 500-i,

£8ba8X 5P CCHEDend VP9 64 alka AWM CEiggin doubl e buf fer
type latch circuits, the image data are witten into

L, S e O R

of three s each. the writing of the'i mage

n [ f.the C se T '
eac l%ou%?rég% ué#}grsw{]g%gee$a?%hha clll"?‘% u#cf'",péﬂt ‘heE'L'Jl‘_‘:{r?:a\‘gﬂ"c;'ll o%#'éjle
held jn e latch 10 circuit. of the fornmer stage is
BREHEl QBT T Fareh £01% YD ofeYHib 150 erhict dfESoFhe the
out put portion of the latch circuit of the latter
SEERR b TR IR SLEFREE | 9h The r2eFend apk AP RGRACITS
of each selection circuit is connected to the
e reshbiy ngeid t the reurenth Sammk g 161yt s 8o
[m1,03. The data bus 606 [m1, O] is connected to
fives € ripank sYQk mérfdwmdufdetigDA. thEte iout peurrdrer mutgiut.
of the buffer 604 is connected to the input term nal
of theagleslnder iof RIGe DACanhRIG., I8k et mhisoftimehe
doubl e buffer type latch circuit is input via the 20
ol f Ska1@difle | el axshecaderi Hfod HutPAroniied diffdht

circuit's output anong the double buffer type |atch
ShEGE LB fiRZid] TAPE-d 2 the ANF&EN2-ddnpling circnit 901-
1l of the first bank 901.

A explained above, in the current outpuk ecircuit
900 of the present embodiment, in response to the enable
signals OEQ and QEL, the current sampling circulit 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
cutput current of the DAC fo the load side with a high
precision.

FIG. 19 is a circuit diagram of an example of the

configuaration of the register array 600 (image maemory) in
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IS output to the buffer 604 is controlled by the

sel ection signals SEL1, SEL2,..., and SELn input to

the 25 sel ection circuits of the latter st ages fof 2008
double buffer type latch circuits. 63 0 & OCT 200

As shown in FIG 16, the selection signals SEL1,

L apdeSEkNt9pe gpRvert act he1baff PIG608, and
?% %u-srgﬁgg'tl on§S| gntﬁ?s buffered by the buffer 605 are

out pu deyhl I oY |é§.EEu£tf§H¢b¢zﬁ FIG.
602- 1 °t%o’2" g QHQ S"‘%’g‘%i%n“tkogggz i 602- 2, .ln

Eur t.h f
e eomrgaa&?%ﬁ%%?tt (E SER iptatbackpdagor am of

the register array 6Q0, e .conf.rol _signal.,qge
CEEAFROPIE, teh TN B BA GG EHE- ol IR el %8?%'”%‘3
circuit 900 of 10 FIG 6 In the . gura Lon
aXpGamEdiorhe this @ardaaloGdrmtidna &aﬁ 3
digital inmage data fromthe register array 600 in a
ﬂagnsuhnnamnay|mmﬂmgnedbmh§ﬂﬁﬁﬂﬂfenﬁﬁe“@EPF@&tﬁ Q foz
accordance with the image data by the DAC 15 800, and
AMrivtdriigeidee sane into the current output circuit 900
one after another is carried out. The control signa
gener ald Qhowin’ 6wl FIEQ0 1genardttes=ddist confdgyrang the
controlling this series of operations and outputs the

rafﬁﬁé& the-RPAI s @fr tdianfilid eitfukaled bl feyrpeype
rive 20 circuit. For exanple, the input side of the

de d%“‘cilsochdé—ﬁonneﬁ&;bz-qrﬂﬂwrﬂm&r—naf 602
é%heclgu'cgv\o%hﬁ of ~regi ster arrays 603-1, 603-2,

ng],d. 60,3 ancyleatl’zt% in which two stages of D-type latch

circuits having transmission gates are connected.

E‘.Sa

The latch circuits 602-11 to 602-mn configure an n
¥ m array wherein the channel number n of the current
sampling circuit connected to the cutput of one DAC is
the word number, and the bit width m of the image data 1is
the bit width.

In the latch circuniks 602-11 to 602-mn, the
transmission gaté of the latch circuit of the former
stage is turned on/ofE by outputs WD1l, WDZ, ..., Wi of
the flag registers 500-1, 500-2,..., and 500-1i.

in such a configuration, for example, the start
pulse signal START is input to the flag register 500-1
Further, the image data are cutput via the ﬁriting
circuit to data buses DX0 to DXm-1, DY0 to Dym-1, and DZO0

to DZm~1 inside the driver IC.

62

-



10

15

20

25

selection circuits and the output buffer 604. The

out put 25 side of the DAC 000 is connected to the
current output .circuit 900 for outputting n nin®ICTo7005
channel s’ worth of 64 0 6 OCT 2006 currents 101,
102, , and 1 On. Wich channel of image data is

sel ecEed sbiju@nifialr ediisitdhglofayhelcGtant puipat sigoal
the DAC 800 is controlled by the selection signals

Sizlely pREldhe Fla@bgideegemietied spo-tthe contand 500-1,

signal ‘5 generation circuit 700. The inage data of the
£ ity SR 0 |0l LLAMIGS QY L e
ST S, B W18 OG0 0 A0 G I B9
SR PR Y (199 ) FaABBEE indvRE

current sanpling circuits of the second bank 902

15 1820+ ting node and the readi ng node in
response to the enable signals GEC and CEl
al t er Whed hewwrifing oFf ag RpdR eadel. Bydthew
| evel input fromthe control signal generation
igipnduiaf W& ladtath pese AW s ioutgaeh doubrhet affaT s
800, and further output the sanme via the current
totep Ula Hotargirsharts, tthadimdded ubttathed d reg ehedilsyiiciy
el enents, for exanple, organic EL elenents. 20 FI G

Alndiq. DG thel Goinfert i Tidifle GhardBmoWengHeh@atch
operation of the conponents. Bel ow, an expl anation

Addui D& iR 1t ddie Nafs. ORRY A iPntOpdriti%rf idiC Uikle
group by referring to FIG 20 and FIG 21Ato FIG

124Gn |1 R36% YErald A & eddi Bdiitles frid @ dididti on
circuit, and the cutput of each selection eircuit is
connacted to the corresponding bit line of the common
data bus 600 [m-1,01. Tha data bus €606 [m-1, 0] is
connectaed to the input side of the buffer 604. The output
terminal of the buffer 604 is connected to the input
terminal of the decocder of the DAC. Namely, the output of
the double buffer type latch circuit is input via the
buffer 604 to the decoder of the DAC,

Which latch ecircuit’s cutpuk among the doubla
buffer type latch circuits 602-il, 602-i2, -, and 60Z-1n
is output to the buffer 604 is controlled by the
selection signals SEL1l, SEL2,..., and 3ELn input to the
selaction circuits of the latter stages of the douvble
buffer type latch circuits.
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circuit 700 and starts the operation. 65 0 n OCT_2006

As shown in FIG 21A to FIG 21G after the |atchd DCT 2066

pul se LATCH, the selection signals SELI, SEL2,.-.,

and- SELn are sequentially generated fromthe contro

si gna atj,0pyei r ¢4 t 10 FuELIGH . sioRgiBeEEMLh

t he 5h§eg§§?#o%hs?é%als,'c ocknggnals Cng, CK12, )
1, CK22,.. CK1n, -an n ppl.i t@akhesnd th A

Egﬁéﬁnel'g Ard SEER, &R éﬁ?ﬁtc% tﬁtgeg'l.‘lhf‘elt%r BOPscrra, the '

I SEquéenti genera e sel éction
' SELI, SEL2, .. S [
SPaGrTion SRERPISOS USRI EEde i BUBFoT0 PRantel SUERS

in the register array 600, are sequenti al_l rea ut

tandhin goubile Bt bumes 13F PnELdrlital FIRardg B0l
conversion-circuits DAC s 800. By the DAC 800, the

liZnput- /i Geldatt® 692codve 02312t 6 t-he2BHr PERT™But put 7
one after another and output to the 15 current output ™
ci r cuFurgfer,| FIthe26uisent bdorpudiagreni efogbe

between the first bank 901 and the second bank 902,

COMEF 1ighi T lon0 Id fe dhhieD plalteiwli inguitdé neddding dhieer i s

controlled to the readi ng node by the enable signals

Hagd s tand 205Ly D ,C Whel Rioh tRllP Wi ghd Mgehe rRAGon 0@ cuit

are 20 sequentially witten into the current sanpling
T C WS p2@Xietfd NGnid) thi2e Reilienn oitgud diirkgif o of
side Tn response to the channel selection signals
EéEFIﬁ SEL2,..., and SELn_ Note that the current
sanpli'’ng circuits is supplied, sinultaneously with

L o, SRR o B g g pRB Bhitleat bk
operatiéns of reading the digital image data from the
register array 600 in a time division manner, cuntputting
the current in accordance with the image data by the DAC
800, and writing the same into the current ocutput circuit
900 one after another is carried out. The contrel signal
generation circuit 700 generates control sign§ls for
controlling this series of operations and ocutputs the
same to the components of the current cutput typa drive
circuait.

For example, the input side of the decoder of the

DAC B00 is connected to n number of channels’ worth of

_register arrays 603-1, 603-2,..., and 603-n wia the

selection circuits and the output buffer 604. The output
side of the DAC B00 is connected to the current cutput
circuit 900 for cutputting n number of channels’ worth of

G4
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turning off the first switch circuits previously and a
66 0 o OCT 2006 second cl ock signal group CK21,
CK22,..., and CK2n for turning off the second '
circuits with atine lag fromthe first switchﬁ\ﬁl DEIT 2006
circuits. It is also possible if these selection
si gnal.s n de uni form for h nels ;
“ﬂ{fﬁ"&é}tso?{q te Dc%ﬁ‘rfédt Sanléé ecr éwz}fg%‘g] icgmt%hl?%i & hoPe
conbi ni ng .sone types qf selection signal r | ock
Bt RIS (AR RS AU o 2 o aeiend gt
two or three sets of signals _are comuonly used.. As
tghde DRG0 AEA qaptmadted &Y W, ssedtdad 5 Patse
LOAD is input fromthe outside, signals of OEO and ,
SEEN f @EISant r-of [ans SBie gfnans eyl Fat vden aond ol gigpal
node and the readi ng node invert and alternately
cpani drett i dae tadersru itHh f O Cow ey dlmesged datta WifyHhee s lealipsh
the enable signal OEOis at a |low | evel and the
el signalpEFden hatragihd ghr leawsdy €0t teurthent
sanpling circuit of the first bank 901 operates in
ddiedadit ranttHe A Gowdediifer il [ StHeh enntrarantoutand:
the current sanpling circuit of the second bank 902

' e M4 G a8 th it
%%f@dﬁ ?rﬁ?’heﬂgAéﬁ%wﬂgt*ﬂgﬁeﬁﬁ%O hand, V\hfir?the
enabl.e sigpal CEOis at a high Ievel and. the enable

O

il " .
SR is at a lowlevel, the current sanpling

circuit of the secqnd bhank 902 r in t )
r eadi r}'dl H%,c%rﬁ:ela& S ecrﬁrcﬁjgﬁ:ol&% St as g?‘zn%é%ic#n FIG.

current sanpling circuit, and the current_sanpl.in
201 Khia GATIRRE AU IC TSk o8 R T ﬁgg%l

node and fetches the output current_fromthe DAC.
and the current sampling‘%ircuits of the secnné“%ank 902

rapeat the writing mode and the reading mode in response
to the enable signzls OEC and OEl alternately switching
between a high level and low level input from the control
signal generation circuit 700, fetch the currents oubput
from the DAC's B00, and further output the same via the
current cutput transistors ko not illustrated image
display elements, fo? example, organic EL elements.

FIG. 21A to FIG. 216G are timing charts showing the
oparation of the components. Below, an explanaticon will
be given of the basic operation of this circuit greoup by _
referring to FIG. 20 and FIG. 21A to FIG. 21G.

In each cperation cycle, the input of the latch

pulse LATCH clears the control signal generation circuit

700 and starts the operation.

65



T e e e A T T T - o T T T T e e e e e T Tt L e s R AT E R i ieaast

10

15

20

25

67 --- - - - - - - - -- 06 OCT 2006 As described

above, by providing-the control signal generation
circuit for controlling the current witing inp@ 0CTe006
di vision manner in the current sanpling circuit using

a current sanpling circuit having sufficient 5 current

out puta DIRChS 9 1¢.f wrldheh BrceMRhiey Ag Hehe thekt Aedh

of witing the output current of the current CQutput

SRS DA GPNUHS | A GG Loi g0 2 iz Aldelny O . ang-

current sanpling circuits in-a time diVislon manner,

' becones possi hle to decrea t he .nunber .of D/

SR PR REBTRPR SRS GRoN He i iy eaL
_As expl ai ned abqve, according to the fir.

BRRTR TR CHRPHE Pl nd TR oaRk %‘tﬁsﬁ&’clﬁhﬁ the
master reference current can be comonly used,
aerrisie, SAanal 9 rRiRele S sTee SRy LA SXvi ng
the display by 15 division can be nmade sufficiently
GHAR | -, - andKlng mn&E2rofsunrlaegbiwedihe othannels are
reference current on the display panel can be
gepieastsied 1y leridmeatedyy fixi ng the signal of the image
data in the vertical blanking period and distributing

the samR s@ledtildhe sdafnallsd BELdr,i @12, .t.he 2nd SELHE are
of the crosstalk of the digital signal upon the

SRFANRNE & o WHE Neditftdle 2:3RA100 | QHIC Shhadalidtel of

when the inmage data is transferred, by using the

S A S Y 331(;@%6{%&&44? aﬁwzeﬁu SAD dfhentially

C! I‘CU! t provi ! e ref e_r ence 25 current_ SOUI‘CGI
e
conversion circuits ﬁhc's BoO.

. By the DAC BOO, the input image data is cenverted
to the current cutput one afbter another and ocubtput ta the
current output cirecuit 900, In the current cutput circuit
900, between the first bank 901 and the second bank 902,
one is controlled to the writing mode and the other 1s
controlled o the reading mode by the anable signals QED
and OEl. The currents cutput from the DAC's 800 are
sequentially wriﬁten into the current sampling circuits
existing in the bank on the writing mode side in response
to the channel selection signals SEL1, SELZ,..., and SELnD.

Note that the current sampling circuits is supplied,
simul tanecusly with the channel selection signals, with a
first clock s=ignal group CK11, CK12,..., and CKln for

turning off the first switch circuits praviously and =

G6
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68 0 6 OCT 2006 Fromthe above description, a |large

si ze, high gradation organic 21 display can-be "
realized by the display device according to the B0 OCT 2006
present enbodi nent., <Second Enbodinent> 5 FIG 22 is

a view of the configuration showng a second

88868 B R s2gn81 JaRbep BEkal §pERy2 devi £eand oozl figr
to the present I nvention. The difference of the second

eabRONgeRE s T £QE LhEondl £81 tENDLHLAR LS IeSEHIES £4ind NBag
point That a display 10 panel 102A is divided in the

[ [ [ Lon | direct] ' -
FPO0, EH EP el REFELRTCALERELD, Bt BFAON ddedfile 1t
g% drivei Ig:s 101-1 io 101-n . and 101-%€t%%_é0 h

F5¢ 2RT P HP Bt HIBRLY hAE I BrtE YR M BB o155 R
the second enbodi nent, the display panel /102A is, .
ghaRel s otha MUERET phetnhaFForneehe ¥7 finereasef{nnthe
di vided by n nunber of driver ICs 101-1 to 101-n, and
fapn| oheroRal Ring SN chYRES | 98 SBYeAtRMbEIRAL Sir | F%r
| CTs 101-(n+l) to 101-(2n) in the sane way. 20 This
cbetk gsiomibe apepnet onadel ymifdoncéee wicly chapppel, but
size display. In the second enbodi nent as well, the
teft enenthiee usekbatof ssighahedara tdmnseponssdof the
driver ICs 101-1 to 101-(2n), therefore, preferably,
the flmg SoswSid ndy LA hes ref@r e, ethdrerthe Sload

noved by the input term nal TREFSTART and the out put

€1 &6 nebad REENEAut SProf%the outzide, signals of OEQ and
CEl for controlling the swibkching betwaen the writing
mode and the reading mode ihvert and alternately switch
between the low level and the high lewvel. When the enakle
signal OEQ is at a low level and the aenable signal OEl is
at a high lewvel, the current sampling circuit of the
firsk bank 901 operates in the current reading mod= and
cutputs the current, and the current zampling circuit of
the second bank 902 operates in the writing mode and
fetches tha output current from the DAC. On the other
hand, when the enabla signal DEE;' is ak a high level and
the enable signal OEl is at a low lewvel, the current
sampling circunit of the sacond bank 902 oparates in the
reading mode, the held current is ocutput from =ach
current sampling circuift, and the current sampling
cirecuit of the firsk bank 901 operates in the writing

mode and fetches the output current from the DAC,
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----------- -- 0 & OCT 2006 these input/output

termnals are sequentially connected. It is al
possible not to enploy this nmethod, but to corQ?@gQHTeEDUE

the systemto provide a control termnal indicating
the sanpling period and centrally control- the 5

oper a0 ReBErdpedNbEdydiS byl brliaviag] R oA RalCkignal

Further, the present display A drives the

di spl ay. panel_ 1 ividi I It Yer3ft -
O L R et ek R s 0 i
the sang way as the first_enbodinent, so.sequeptial-ly
2SS P, MRS (0% SR TP il
ICs. For this reasgn, the input/output termn nal
UEIERT NEXFeRd SRRBREANST A b ﬂ%ﬁqfﬁg‘ﬁ?@iﬂ ag
indicating the wite position between driver 1Cs are
qunrede putEtTiRaeciksion mad /wther e foploying the
TSTART/ NEXT of the master driver IC 101-1 of the
nigtitodh| o tvageciirgy dhvenapttgaiit tanntent mfutthen cwrarnie
pul se signal START indicating the start of transfer
Al gt tyiRg e datcameasrk iidre ¢inputi/toutrhd a tpnmaldlty of
TNEXT/ START is connected to the input/output 20

S FEAR sahpIARY NEHoaftd g &f | vigde |03 dilklich odardex, it
next stage. The input/output term nal TNEXT/ START of

demele | ) 5 2 S SN a8t L hilnhd & TRUL /ivrisisi
%erm%l%&ﬁgﬁlﬁjﬁm of the not illustrated driver Iséﬂn

%’ﬁ% albsf 1h hlélg?guét B QWA the same way as

ove, €~ input/output term nal TNEXT/ START of

the dﬁhygéqh%i%% | %me, according to the first

embodiment, by using the current sampling circuit, the
master reference current canh 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 c¢an be decreased.

Further, by Fixing the signal of the image data in
the vertical blanking pericd 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
cnrrent source circuit of each driver, the influence of
noise during the operation can be made small.
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4 0 6 OCT 2006 (2n-1) is connected to the

i nput/out put term nal TSTART/ NEXT of the driver §§-QCT 2006
101-(2n) of the final stage. |In such a configuration,
by a for exanple not illustrated wite direction

control signal DIR, when DIR 5 = H (Il ogical high

| evel t he_input/output tetginal T, T 1i

f unct &S %‘Et S sFﬁﬁﬁ%,TD e T E%%S%’%%’ high
term nal functions, as-the NEXT output. .t:he_f ves
grasAtlen |oRgERniE ﬁlgﬂlsaia@fh@a&‘r 1%\‘?2%‘2?*&%%% %?f‘::ﬁgur e,
and the inmage data is witten (driver |C* Ql-1.to
diGplayl Glei ap percardao it H%‘Elji%rﬁsfftpﬁﬂ% MR -her |
when DIR = L (logical low |evel), the input/output

t er m RElecHNEXERSDHARMeNACt i ons as the START i nput,
the input/output term nal TSTART/ NEXT functions as

t he NEfE oWmpuls = hdicid ad ribve sonidgniradiong ghowa e Bt
15 (fromthe left to right in the display panel) of
ddtendrdmeddinfent) diheud igpy=miami ieplrmyeladee | s
witten (drivers 101-(n+l1l) to 101-(2n) on | ower side

2hed g nd 6P @e antHelfretti axpl anation will be
given of the sanpling 20 and transfer operation of

the r %\eé %ﬁhcfefé:}gr{cﬁamoﬂ Hd & e g lemibdia ftein £l Gdnofthe
Wt

FI G reference to the timng charts of FIG

Phot Sl Aot oleaddaty e pdld i £xBlamly on

_ y an exanple. Is al so possible
RS LR AT o BTEREt AR g ST T L e |
?fggéfaf%directionl in the figure and further divided
also vertically and driven by driver fC's 101-1 to 101-n
and 101-{n+1) ta 101-(2n) from both of the bop 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+l1l) to 101-{2n) in the same wWay.

This configuration is preferrad in the case of a
large size display.

In the second embodiment as well, the reference
current is fetched in the sequence of the driver IC's
101-1 ko 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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0 6 OCT 2006 In this case, the driver 1Cs 101-1 to
101-n at the upper side-of the display panel are
supplied with a not illustrated wite direction{l 6 OCT 7008
control signal DOR =H (logic: high level), the

I nput/output term nal 5 TSTART/ NEXT functions as the
ﬁi&ggrﬂdﬁﬁﬂpoﬁﬁﬁﬁﬂ'EérﬂﬂﬂﬁﬂdQﬁkpﬁbdﬂﬁﬂﬁﬂﬁﬂly connacted.
TNEXT/ START functions as the NEXT output. Contrary

to thig, :th riVers : - | Yot thB8, but
| over 1 48 g‘f&t“hé’%&%%%yq’ggn)&c' %Q%%Sdﬁ th 10

a not illustrated white dir |- 0 [ : =
o R Al LR B T ipﬁ%’b’tl oufa p%ﬁ@gf’?ﬁ na Bt
TSTART/ NEXT . functions as t.he N i nput_..an .
NGRS fhe SRS FRELFEST B ebltor ehe
START output. Here, as shown in FIG 23A after the
EATARIRTIPY 5 Gt louaend tharosest o8 b SRt on
signal HSYNC is input, as shown in FIG 23B and FlIG
23E, tmetherse the grssestadisplayedevseariOPh dryveg Lthe
START (n+l) indicating the start of transfer of the
dinggeaydaiamals 10t dioridiag rgutho@ plnnaddfivhaf driver
TSTART(/ NEXT) of the 20 driver 1C 101-1 and the
IOtYoH P Wo tiErimal 1 0L(-NR¥T/)) tSTARF (@t hen ditiey evanieC
101-(n+i). When the flag noves in the driver I1C 101-1
Wi £h0she G | doaimtt | e | JEpferdfilza 145 enipay yrhe
of  the driver 1C 101-1, the pul se signal START(2)
iﬁ#é%ﬂﬂ 118 S Giurdp Ofy We tdAe,&f fidrs driver 1C

I's output fromthe "I nput/output term na

TNEXTQISTARD)s Yeddi$h et ooVt sl Geni@mBI2006

TSTART/NEXT and TNEXT/START for transferring the flag

i
h
"

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 connecbted
to tha input end of the pulse signal START indicating the
start of transfer of the image data, and the input/output
terminal TMEXT/START is connected teo the input/output
terminal TSTART/NEXT of éhe driver IC 101-2 of the next
stage. The input/ocutput terminal THNEXT/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/ocutput terminal TNEXT/START of the driver IC 101-
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1 to the input/output term nal TSTART(/NEXT) of the
driver 1C 101-2. By this, the flag noves to the driver

IC 101-2 and the image data is witten into th

data use nenory of the driver 1C 101-2. 5 In tﬁ mzﬂﬂﬁ
way as above, when the flag noves in the driver IC
01-(ntl) and e e L ollke ceci@gardat a

égbl tl) o PEF%%% e Eh%%tﬂ% QP =

nDry e driver the pulse

si gnal IN?.TART%n f% P:}dl cat ing sthe &mg gfofth\gr Eghgg sthge.

Ti s -out put mt he
i nput/output term nal TSTART(/NEXT) _of the driv
101- ER+Epchoa ﬁé‘“lfﬁrEHFP(’iﬂrPBut ePnitREl © ﬁglI"ART

of the driver IC 101-(n+2) Bythls the fl
idusfrated vl tec iR Sigagd Oy MBen DIR
witten into the inmge data use mermry of the drllver

4 @& W0bgiresd) high leudls sdhe dapus alerd:

signals START (3) ta START (n) and START (n+3) to
TERARTT AEXNT Bunctsutce ss Wiey STMRIUL nEN t Fhe FRFE T HTART
are witten into the imge data use nenories of

HAMHa1 EunctnE s e WEXT Rt ( the) flag moves
101-(2n). 20 Further, as shown in FIG 23H, the pulse

ﬁ#&{‘%e RERSTART dynhicald Rtnd e istadr ToOfLrditSisy igtiugtuiren)

reference current IREF is input to the input

188 %T”a:@g%@ TART of t-ha 4 | difiJdde Birsl 16 PWsaoi-n
na

S|g IS 1nput so as to overlap 25 the
| se START, (1 shown 3B and FIG 23H.
&F&fﬁﬁeﬁ‘q%%a&ﬁ cgtscghla} t#]e pa’l se signal REFSTART
73is .0 ngﬁi %r%% DIR = L {logical low level}, the

-inputfoutput terminal THEXT/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 tha left to right in the display panel} of the
driver IC in the figure, and the image data is written
{drivers 101-(n+l) te 101-{2n) on lower side oF the
display panal}.

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,. ziﬂ. Hote that, Ehe
following explanation of operation is only an example. It
is also possible to configure the system so as to
centrally centrol the cperation by a control use IC

provided on the panel.
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usi ng the pul se signal START (1) as the drive clock

and outputs the signal REFNEXT (1) pulse of 1 cycle
width fromthe output term nal TREFNEXT term nall 6aCT 2006
the trailing edge of the pul se signal START (1) after

I cycle. 5 The driver IC 101--1 fetches the reference

Curfeq} | REE |°Iﬁ‘ A7 tdz,% cﬁ;f GUNEYNY Ll:'&o?fﬁl-n at the

term na gener at I on o

ul se sign FN pul s The
N MR LICT I EAe e r?@n%?lpu%m I Hitmcpmpt
of the driver |IC 101-2. The ulse 10 Si aI F
RARRLE R TR FE et ]g%ﬁs DI Gl | 1
FIG 23C and FIG_231. The drlver IC 101- 2 Iatches
Oroiul Juigh grvellerNbe IRU/QHPRh SRR si gnal
START (2) as the drive clock and outputs the pul se
TS TART/ BB ¢iRond s cifve STARK Hrpuim tand dleput

15 term nal TREFNEXT at the trailing edge of the pul se
el o ART fe2imiaidle rTNEXT S RART Hdurdriicers 2@ s HEXT
fetches the reference current |REF fromthe reference

Sag@nt i nput termipal TIREFI-N at the time of the
generation of the pul se signal REFNEXT (2). 20 In the

Same W 3SR APRE HIW S ahOlaiRRRWEX T d13) (ri+a ) REFNOIF (2n)
(2n) are sequentl aI I y ‘out put fromthe dr| ver ICs

%%p'é &iﬁ? %? éﬂ?plfga:ﬂfth
sequentl a et ched Into river I Cs 10

3 H'é':'t(on ?EgFﬁEé ohplgn e?%ﬂ’g (ﬁ%nﬁggaﬂﬂaelt ts‘le'g\"r% as t h%s_e =
? ft:u;trih-::? low 4l‘ev:als the :anutfnutput terminal TSTART/NEXT
functions as the NEXT input, and the input/ocutput
terminal THEXT/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 (nt+l)
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/oubtput terminal T(NEXT/)
START of the driver IC 101-{n41).

When the filag moves in the driver IC 101-1 and ends
the writing inte 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 cutput from the

input/output terminal TNEXT(/START} of the driver IC 101-

T2
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first enbodi ment. According to the second enbodi nent,
there are the advantages that not only can the sane
effects as the effects of the first enbodi ment (pg [FCT 7006
obt ai ned, but also the 5 enbodi ment can be preferably
applied to a large size display. |NDUSTRI AL

{ARRLLGABLLLTY. The. GHI ehln QUUD Wi Afiig Gie Glid of _.

he preseﬁ{ 'Ventlon can nake the 1Um nance steps =
nong 10 drj.vers driyi.ng the nel dj vi_si . =

B R O oy G o AR et S B arsver e
i nterconnects of the reference,6 current the disp

1nd Anch e A denEioren ke dhe dmeas et

digital signal upon the reference current small, and

e memiok afhdhafdgierse - i 15 during the

operation, therefore can be applied to a |arge size,

hi gh gmadinel camer gy @sEiabdivep| ajpen7the dlagTmeyee 1n

CLAIMS 1. A current output type drive circuit for

thd Rtivery B0 driolve{rehln)r artd temdes citiey evridiijrer ti rdtva tdoe

by being divided into a plurality of areas, 5

GRHTY i f 0 e mEmadhd YoOfthl idtanemmangad- (n+1) , the
corresponding to each the shared area of the driven

AP €5 g1 grRAC IE1HEV G+ DO R G i) tHe Rita s Wislting
outputting a supplied 10 reference current and the

S 5, SO FTESPUN G RO ke 9
input/output terminal TSTART(/HEXT) of the driver IC 101-
{n+l) to the input/output terminal T (HEXT/)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 memcry of the driver IC 101-(n+2).
In the same way as above, pulse signals START (3)
to START (n) and START {(n+3) ko START {(Zn) 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 signhal
REFSTART indicating the start of distribution of the
reference currant IREF is input o the input terminal
TREFSTART of the driver IC 101-1.
The pulse signal REFSTART is input so as to overlap i
the pulse START (1} as shown in FIG. 23B and FIG. 23H.

The driver IC 101-1 latches the pulse signal REFSTART
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object and a reference current source circuit for
sanpling and holding the reference current input from

a 15 reference current input termnal, then supqg Yitrd
the sane to the output neans. - 2. A current oﬂtp)lg:’tc?T 2006
type drive circuit as set forth in claim1, wherein

o8 SASHERER, BORESEL SRS o, SRR Bs3ce o

sampfing "Circii t udi n

current nenory for Lin nd hol di ng,saj.d+Le ce
oBPE T CUTPAaREENRTh (40 CBHERSI 5 SnaK e Eata
control circuit for outputting to said ur e@b
Foamptheg opitpedi texmdaadr SREENEXT LtREPIBEMt RO M'Rg 25
wite and read operations of said reference current of
tirbé 1lémgr edgemedp tjreobud sied ségppanBTARTpI(LhgaEEREL CYCLS -
76 0 6 OCT 2005 3. A current output type drive

Thier Eitiitvers ICetl Ofloilt Keitwhelsaitine? refireraces sargenlr IBRF
sanpling circuit includes a first current nenory and
FRoREGPR0 reifiireficaTeiiren taiaph ts diedtmi.onlr SREEINC aitt the
outputs to said current sanpling circuit said contro

RN YE RrRTAA o (BT AR k] ske Eienell a REFNEXTO ) apudse .
of the reference current input fromsaid reference

curreghl g@ﬂgeigﬁﬁhgﬁlRE@ﬁEﬁTrQ§ﬁ iSPehphitORaOththgnput
witten réference current on said first 10 current

R oA S R o hicer a8 B
siagingloﬁ%}ﬂx%ea&% overlaps the pulse signal START (2) as
shown in FIG. 23C and FIG, 23I. The driver IC 101-2
latches the pulse signal BREFNEXT (1) using the pulse
signal START (2) as the drive clock and outputs tha pulse
signal REFNEXT (2) of 1 cycle width from the output
terminal TREFNEXT at the trailing edge of tha pulse
signal START (2) after 1 cycle. The driver IC 101-2
fetches the reference current IREF from the refarence
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 output from the driver IC's
101-3 to 101-{2n-1), and the reference current IREF is
saquentially fetched into the driver IC's 101-3 to 1Q1-
{Zn) .

In the second embodiment, the rest of the

configuration and functions are the same as thosa of the
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includes a plurality of current output type
digital/anal og conversion circuits and 15 the circuit
conprises neans for increasing the reference clrr 88T 2006
read fromthe current nmenory of the current sanpling
circuit of said reference current source circuit to a

fgkgka%ghxdgﬁehgﬁerence currents by further copying or

Istr ting themby tine division, and 20 said

p! ura%mg: :91& gei;srﬁ € o GHLHANES LA mes PP L hE et Qréatﬂe

pl urall |g|ta analog conversion circuits. 5.

curr nt o e ive_cireui r
EW%EF%1H¥§5 Hhc&%|$§% %s a %??eg%go%?puttlng
currents of a _plurali Qf cha neI acco n
afitartish pdt ther £1 1rs’f7e£&%dé tF‘E:F‘P%‘ér L%%n%fifé‘eé‘“
a reglster array for hol ding sald |nput data, an
emipodimendo FEN Hes PREARERSY PRELESS he enhdaTes éﬁéﬁce
current sanpled and held by the reference 5 current
daplear-circuit to a plurality of reference currents
by further copying or distributing themby tine
di vi sTeDDSTRAATAARGPOLACABILAEANS conprises a plurality
of conversion circuits for - - 10 receiving said

pl ur alrhky cakreatesanpa tc ypentsiand civonpht bEnghe
currents in accordance with the data held by the

ﬂr%e?@te&rﬂfdﬂc@ﬁ@an make the luminance steps among
drivers driving the panel by division sufficiently emall,
can decrease the number of interconnects of the reference
current on the display panel, can make the influence of
the crosstalk of a digital signal upoen the reference
current small, and can reduce the influence of nolse

during the operation, therefore can be applied to a large

gize, high gradation crganic EL display.
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a current out-put circuit conprising a first group of
current sanpling circuits and a second group of 15
current sanpling circuits operating alternately g @QCT 2006
current wite node and current read node in accordance
with the output currents of the conversion circuits.

6_ A current output type gramgscircuit as set forth
inclaim5, wherein 20 said input data is digital

| .”age.lgat a, al BErEbhEULL EERFPELS8SAFRaESciPbuit for
distributing the reference current to the drivers in

a.verti.cal [ ri.od duri ' - [
SRR * Ay R EEn ety A L G aRe Bheata o
uses as, t.h ef erence .current t current held in the
Shod sl P Soor AR SFET8 0 a OCT 2006
the driver after _the vertical _bl anki.n eriod in whigh
di gital noi SEMPEigLRgr &t BH“SFBﬁBY\APthFEE%Fe?”é?“gﬁ d
i mage data. 7. A current output type drive ciycuit for A
enryRARGNEL ™ dig Rachyithenshagesl dmiare o ke AT ed
by being divided into a plurality of areas,
aimyearti,sing a.plurality of drivers arranged
corresponding to each the shared area of the driven
obj ect, eackadhi detveenpoinpriigiag out put neans for
outputting a supplied reference current as a drive
current to hheoaephespeaflcngorsbatedtaing af stheplied

dri ven object and

reference current and the drive current corresponding to
image data to a corresponding shared area of the driven
objact and

a reference current source circuit for
sampling and holding the reference current input from a
raference current input terminal, then supplying Lhe same
to the cutput means.

2. A current output type drive circnibk as set
farth in claim 1, wherein said reference current scurce
circuit comprises at leask:

a current sampling circuit including a
current memory for sampling and holding said reference
current in accordance with a control signal and

a contrel circuit for ocuiputting to said
current sampling circuit a control signal for contrelling
write and read operations of said reference current of

the current memory of said current sampling circuit,
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" source circyit when recgeivin

the reference current source circuit for sanpling and '
hol ding a reference current input froma reference 7
current input termnal, then supplying the sane _t{o

t he out put neans, the reference current input t f Bi BT 2006

being connected to a reference current input term na

of agot herp dgh¥8En Y o8t SRR BIpE UAFBRE diFQITOMECiat:
and the reference current being distributed to the

fgg&%yggpglgﬁh{gntwﬁg&%&%_circuits of the drivers by
trme divi's [

1 on, Wherein each driver fetches said

reference current froﬂkf§5§g¥§£§é§fﬁéufﬂriﬁ%&“&QQQ$ 79

0 n OCT 2005**Tefii ha erence current

a signal _indi |."ng
E37Y HETAR PEBSENORTG = CRESPS: SHEReR tlipParY - 2agd
outputs the signal indicating, the start of . £
di stributiofiedfl FEPEFehcELEGREEnPutBLERtO o771 curTen
circuit of the next stage. 8. A current output type
sarmipld.ng icdicuids sadd combmel gignailmse, aﬁh@PePﬂrtEEEﬁtﬂY
driver conprises a data nenory, wites input data
pettforsaiad widtta opeoaticdrent theeirefegenck cyrrengnapput
indicating start of witing of data and outputs said
fFirions tsadid) Af drediceaidurg esttariinpaft berimtined ehddat zend
the driver of the next stage and fetches said

TR RE oY IHh@N b8 A Jreineie RUR relly bantsaidpFirst
ermnal to said reference current source circuit in

ORI OB kiRl ddrslent] @@loryhien receiving

a second signal indicating start of distribution of

refergnce cyrrant.-ARd QuLRYt $yiadl Br3680Rdrcnit as set
FEorth in claim 2, 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 Erom the current memory <f the
current sampling circuit of saild reference current source
circuit to a pluralikty of reference currents by further
copying or distrihutipg them by time division, and

said plurality of reference currenis are
supplied to said plurality of digital/analeg conversion
circults. |

A, A current oubtput type drive circuit as set

forth in claim 4, wharein

each driver is a driver outputkting currents
of a plurality of channels in accordance with input data,

T
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signal indicating start of distribution of reference
current to the driver circuit of the next stage. 9. A
current output type drive circuit as set forth ihd DCT 2006
claim7, wherein said reference current source

circuit conprises at least: a current sanpling circuit

i ncl udi Ng @ FrEdHEN ofpAIRe S & rediBitisRy adedyhebei ng

said reference current in accordance with a contro

ﬁ&ﬁ{ﬂ%aigi@ GONE WaGll ciiid for outputting to said

curren npling circurt a control signal for

controllingﬁp@%g%¥ﬂg A% ﬁgﬁhgeﬁgggibﬁégasinghFhe

operati ons of “sal erer ence curren e curr
mepory of said current. s | i circuit. 10. A
EoF PEARCR, PRy iR 19A 09 diRLd B ddie TR
claim9, wherein said current, sanpling circuit

5  ¢erepfessenres (Gtrettk et Franbinp bl Pk SFRFRFT ent
menory, and said control Circuit outputs to said .
Qurrents hvpfumgher reepying|er chimboibutigin| then dy tlme
alternately performa wite operation of the
defesemee tudrent input fromsaid reference current
input termnal and a read operation of the witten
reference cuaienioummeaimbans shmpetseant nmenory and
second current nmenory. 11. A current output type drive
circuit as geipldrantifty REClRINelsivhe tairtusaisd feut put
nmeans includes a plurality of current output type

10 FLOLiP AGNM QY SOV SEPTL L1 F Ot AN dniAardid GHd

conpri ses neans for increasi ng
outputting currents in accordance with the data held by

the register array and

a currenkt cutpnt circuit comprising a first
group of current sampling cirecuits and a second group of
15 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. 2 current cutput type drive circult as set
forth in claim 5, wherein
20 said input data is digital image data,
the circunit comprises means for distributing
the reference current to the drivers in a wvertical
blanking period during which operations on said image
data ara suspendead, and
25 each driver uses as the reference current the
current held in the reference current source circuit of
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the reference current read fromthe current nmenory of

the current sanpling circuit of said reference _

current source circuit to a plurality of referefloe OCT 2306
currents by further copying or distributing them by

time division, and said plurality of reference

currents are supplied to said plurality of

di,gj t al /[ apal conver si.o |rcuits.c%2. rrent
neGIPIRE PEDE dPrvetd (a P el PRt e AL 7

i ' t. r ! 1.0 6 OCT
1o Helsll 1L ARk ehiPe SRR SbhE PR i er
;mahPcdldes a reference current source circuit generating

a reference current and supplying it to said comon
current interconnect. 13. A current output type drive
circuit as set forth in claim9, wherein at |east the
r efrer engeceteheNbutBAULeP: Giditei kidduittheasri ver
serving as a master includes a reference current
ocutpotitioer ai dritiel cgepaiattiong drivehetenos: shute® ity and
supplying it to said conmon current interconnect. 14.
beiAgcdirvidat intopat plypd idyi v€ agiepeuit as set forth in
claim7, wherein each driver is a driver outputting
cur r ent semfrizipur aHiveploty cifadReTerd gragedrdance with
i nput data further conprising a register array
COrReFRATNG g aFY SEFButhe AharedmreuPE hete d8ABfE ses neans
for increasing the reference current sanpled and held
obIEGEt he reference

each driver comprising

an oukput means for outpuktbing a supplied
referance current as a drive current to the corresponding
shared area of the driven chject and

the reference current source circnitbt for
sampling and heolding a reference current inpukbt from a
reference current input terminal, then supplying the =ame
to the output means,

the reference current inpub terminal being
connecked to a reference current input terminal of
annther driver by a common current interconnect, and

the reference current being distributed to
the reference current source circulks of the drivers by
Lime division, wherein ecach driver Fetches said

reference current from said reference currenkt inpuk
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current source circuit to a plurality of reference

currents by further copying or distributing them by

time division, and said output neans conprises a

plurality of conversion circuits for receiving (& @CT 2005

plurality of reference currents and outputting

currents in accordance with the data held by t he

register arra 62 ---------- - ------ OCT 2006
erpi rtéhtsabﬁt% SIERE FiTTRab a1 G B o
recE SNt SRORL NOGLL UL $:20¢ & secend, ghekp,

rent” saﬁp?lng crrcuit s oper |ng Al ernate y in a

the H‘EEL?{%"HC\QA’ l:&r‘?réH%d gnanéjm%lﬂlrt% B%e E‘S_ gamql%l cgtﬁ?gc ordance

out put current nverS|on clrcuits.

thelétaft G E@E‘Erﬂé&@lﬂh dyRerdrbiye %hEEéHtt @seget forth
in claim14, wherein said input data is digital inmge

dridakacidd¥@tChf CiHel neRETNHag@s nMeans for distributing
the reference current to the drivers in a vertical

bl anki ng periadt dukpig tibieCchirvReEatsans agnsswi d | mage
data are suspended, and each driver uses as the
forthf & etieemcly nétrethesadtudrbrdr ehgrisest hedasdf er ence
current source circuit of the driver after the
mempet i welteb| amfdimgaperigy saldddath melhqrivt ghemoi se i s
generated along with transfer of said inage data. 16.
recAiging enttiset pUangy pendidakéng i stagitt ohgrrdgéing of
data and oubtputs said First zignal indicaking start of
writing of data to the driver of the next stage and
Fekches said reference current From said reference
current input terminal to said reference current scurce
circuit in synchronizabion with said fist siqnal when
receiving & second signal indicating starkt of
distribution of reference current and outputs s5aid second
signal indicating start of distribution of reference
current to kthe driver circuit of Bhe next stage.
G, & current ocukput type drive circuit as set
Eorth in claim 7, wheresin said reference current source -
circuit comprises at leastk:
2 current sampling circuit including a
current memory For sampling and holding said reference
current in accordance with a contrel signal and

a conkrol circuit for outpukting teo said

current sampling circuikb a control signal for controlling

a0
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forth in claim7, wherein the interconnect of said
reference current is arranged between power supply

i nterconnects for shield. 17. A current output t

drive circuits as set forth in claim7, wherei n’ﬂ'ﬁé}t‘]‘ 2006
i nterconnect of said reference current, when a

mul til ayer interconnect including a power supply

Iayer for shield, is ran top | ayer of said
wr P SUSHT GPTRRFEPTF o SR ta%nﬁe 5 5006 18.
A gurrent output. type drlve crrc | as. settforth in

the cur e mF ¥ current P% CA1rcil
ur er conpri sing nea S r suppreSS|ng

greﬂr flguehyﬁgatoaatgitgc} <PQLAN Lal . gfc S oy cOMMON

reference current Inte nnect mhen the circuits

fmstanm,rmlg,ngd hg{eqbgg the reference currents of the
drivers are all off. 19. A current out put type drive

circuit sasas@irreher tdngdinngl @& Mull, iMbhRIRENzSal d means
increasing said reference current to a plurality of

fidsef CHERGR RBEBNRACONMNCoRESCIBrreEl @dtiory, Hhd I OF
circuit configured by a constant current source
i ncl udi mgidesirgirol el enBRt suigrtangedsatd therénput
stage and a plurality of reference current sources
samphéhadiimguit esdist opneiadnengsalamcangeth atltehsaityput
stage in parallel so as to correspond to the output
Penfarys? dfrisai ePeTadt putoirddfsre T nrhecEsnst HrPM enent s

of the reference current sources arranged at the two
Erc@naglg“ﬁﬁfgrg%ﬁqjcurrent input terminal and read

operation of the written reference current on said first
current memory and second current memory.
11. A current oukput type drive circuit as set
Ferth in claim 9, wherein said output means
incluodes a plurality of curcenk outpub bype
digital/analog conversion circuits and
the circuit comprises means for increasing
the reference current read from the current memory of the
current sampling cireuit of said reference current source
circuit to a plurality of reference currents by further
copying or distribuking them by time division, and
said plurality of reference currents are
supplied to said plurality of digital/analog conversion
clrouitks.
12. A current output type drive circuit as set

Forth in claim 7, wherein at least the reference current
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plurality of reference current sources are arranged

close to the resistor elenents of said Constant _ _

current source. 20. A current output type drive 00b OCT 200§

circuit as set forth in claim19, wherein the

resistor elenents formng the reference current

sources are laid out divided and cross-laced. 84 0 6

OCT 2006..21. A display _devjce for outputti drive
=ougie (BEEHE O IRg Sh GTea o N Gopl B Baner-SHEFed by
a rQ?éfEﬁdg ¥h gEQréE‘Qi%EQitt Eﬁggﬂ@{ %’ g%ﬁ?&ﬂdélng a

pl ura o§ r

Ity Ivers arrange corresponding to each

curkBee ShRr 8o 8ag0t £t sdi §PL@honPARBlenreach driver

conpri sing an output neans for outputting a supplied
intkektsirerRee current to a correspondi ng shared area of °
the driven object and a reference current source
ci naui t af elirrem@nphEfg aRfe NOdidhengi fryief @& ene current
input froma reference current input termnal, then
forsbipi yilagmt he wdanein taa tLhesoutheutefEamss tieranef er ence
current input termnal being connected to a reference
sougoe reamcuinped ther drivedr gkrvimpilser rdysbeer idpylugesommon
current interconnect, and the reference current being
a rgfsrgndsucedrard sehece sflereie aeagrreing gopelreticecui t s
of the drivers by time division wherein each driver
curferef@d SapPRiNi8get rice salfl r @mepy Ry rent

interconnect.

14. A current oukput type drive circuit as set
Forth in claim 7, whersin

each driver is a driwver outputting currents
of a plurality of channels in accordance with input data

further comprising a register array
holding said inpukt data, and

further comprises means for increasing the
reference currenkt sampled and held by the reference
currenkt source circuit to a plurality of reference
currenkts by Ffurther copying or distriboting them by bEime
divisicn, and

said outpuk means comprises

a plurality of conversion circuits for
receiving said plurality of reference currenkts and
outputting currents in accordance with the data held by

the register array and
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said reference current input termnal to said

reference current source circuit when receiving a

signal indicating start of distribution of refer@g®erT 2006
current and outputs the signal indicating start of

di stribution of reference current driver to the

driver circuit of the next stage. 65 0 6 OCT 2006

22. A display device as set forth in claim 21, wherein

each driver conprises a data nenory, wites input

GalA o P S Ao e HHBID e RGN I BGRLVERI,R 11 St

si gnha I ndicating start of iting of a and

of QUEPMLS s3fblind IdisbusiOnak i LAk Heh3f 8t of writing
of data to the driver of the next Stage and fetches

cur§ahfl $LfRLRHCE roQilks &iferbt 0My SAid hef8eReea cUrrent
input termnal to said reference current source
cur@ih € Wi tieNmSyd GIEOo B Zadnit 0 PeadMmiolieS h thddci-8En&d gnal
when receiving a second signal indicating start of
witthi sbhe iduphuoncwofrenes esfente camvsestoantircoutput s sai d
second signal indicating start of distribution of
r efler endecewmargnbutentt hgpdrdniore cirouwitt asofett he next
stage. 23. A display device as set forth in claim 21,
forfhet®i HagRelintdeEdHMect of said reference current is
arranged between power supply .interconnects for
shi el d. 5239 ‘NRYCsBEER 1Fedi e ads 18age fBLEn in cl ai m 21,
wherein the jnterconnect of said reference current,
when atAfil FHIAYEr CPMESFEOMHEEE FREI HACAGPEEIner

Ly | for shield .is ar d.at_a top |
Eneo SRR BT 5B 19 A56TTor "Rl 1528 A i spl ay

hlaQE¥£éx%€%§D§q&quﬁ%IEhiéh %LQL&@E%%E 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 wvertical blanking pericd in which
digital ncise is generated along with transfer of said
image data.

l6. & current output type drive circuit as set
forth in claim 7, wherein the interconnect of said
reference current is arranged between power supply
interconnects For shield,

17. A current output type drive circuiks as set
forth in claim 7, wherein the interconnect of =aid
reference current, when a multilayer interconneckt
including a power supply layer For shield, iz arranged at

a bop layer of said power supply layer for shield.
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further conprising neans for suppressing great
fluctuations of the potential of said cannon reference
current interconnect when the circuit sanmpling g et

hol ding the reference currents of the drivers arﬂe z!ﬂq 2006
off. 86

18. A& current outpuk type drive circuit as set

e e

o

forth in claim 7, further comprising means For
zuppressing great fluckuakions of the potential cf said
common reference currenk interconneckt when the circuits
gampling and helding the reference currents of the -
drivers are all off.
12, & current cutpukb type drive circulft as set

Eorth in claim 11, wherein

said means increasing said reference current
to a plurality of reference cnrrenks comprises a current
mirrer circuit configured by a constant current source
including resistor elements arranged at the inpub stage
amd a plurality of reference current sources including
resistor elements arranged at the outpubt stage in
parallel s0 as to correspond te the gukput parks of said
cutpuk means, and

the resistor elements of the reference
currenk sources arranged at the two end=z among =saxd
plurality of reference currenkt sources are arranged close
to the resistor elements of said constant current source.

2. A current outpukt type drive circuik as set

Eorth in eclaim 1%, wherein the resistor elements forming
the reference current sources are laid out divided and :

cross=laced.
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2l. & display device for ocutputting 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 comprising

an output means for outputting a supplied
reference current ko a corresponding shared area ofF the
driven object and

a reference currenk source cirecuik for
sampling and holding a referance current input from a
reference currenk input terminal, then supplying the same
to the output means,

the reference current input terminal being
connected ko a reférence current input terminal of
ancther driver by a common current interconnect, and

the refsrence current being distributed to
the reference current source circuits of the driwvers by
Eime division
wherein each driver Fetches said referenee current from
said reference current input terminal te said reference
current source circwitb when receiving a signal indicating
start of distribntion of reference current and cutputs
Ehe signal indicating start of distribution of referesnce

currenkt driver te the driver gircuit of the next stage.
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2Z2. A display device as set forth in claim 21,
wherein each driver comprises a daka memory, writes input
data into said data memory when receiving a first signal
indicating start of writing of daka and ocukputs said
firak signal indicating sktart of writing of data to the
driver of the next stage and fetches said reference
current from sald refsrence current inpukbk terminal to
said reference current source circult in synchronizakion
with said first signal when receiving a second signal
indicakting start of distribution of reference current and
outputs sa:d second signal indicaking start of
distribution of reference currenk te the driver circuit
of the next =tage.

23, A display device as set forth in claim 21,
wherein the intercenmect of said reference currenk is
arranged between power supply interconnects for shield.

24. A display device as set Forth in <¢laim 21,
wherein the inkterconnect of smaid reference current, when
a multilayer interconnect including a power supply layer
for shield, is arranged at a top layer of said power
supply layer for shield.

25. A display device as set forth in claim 21,
further comprising means for suppressing greakt
fluckwnations of the potential of said comman reference
current interconneck when the circuit sampling and

holding the reference currents ofF the drivers are all aff.
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