SO03P1261 Description Printing Apparatus and Printing
Met hod Technical Field This invention relates to a
printing apparatus which includes a head having a
plurality of ink discharging portions provided i%q$P 261
j uxt aposed relationship thereon and a printing nmetho

whi ch uses a head having a plurality of ink

di schargi ng portions provided in a juxtaposed

rel ati onship thereon, and particularly relates to a
technique for printing print data with an optinmm
printing resolution. Backgsedngrfdi An ink jet printer
(hereinafter referred to sinply as "printer") which
is an exanple of a related-art printing apparatus

i ncludes a head having a plurality of ink discharging
poPtimnisng rpphdedus nard | edraRese e thelat i onship

t hereon and each having a nozzle. Ink droplets are

di scharged fromthe ink discharging portions toward a
printing object to forman inmage. Here, the printing

r ekathutilcad 6fietdle head depends upon the juxtaposition
di stance of the ink discharging 1 S03P1261 portions.
For exanphies inhemtivhereesekbsttons imri3lQndPhpparatus

which includes a head having a plurality of ink
discharging portions provided in a juxtaposed
relationship thereon and a printing method which uses a
head having a plurality of ink discharging portions
‘provided in a juxtaposed relationship thereon, and
Iparticularly relates to a technique for printing print

data with an optimum printing resolution.

Background Art

An ink jet printer (hereinafter referred to simply
-as “printer”) which is an éxample ef a related-art
printing apparatus includes a head having a plurality of
ink discharging portions provided in a juxtaposed
relationship thereon and each having a nozzle. Ink
droplets are discharged from the ink discharging portions
toward a printing object to form an image.

Here, the printing resolution of the head depends

upon the juxtaposition distance of the ink discharging



t he di stance between the ink discharging portions is

set to approximately 84.6 jim In addition to a case
wherein a head of 300 dpi is wused, for exanple, to
print with a resolution of 300 dpi, also it is gg3p1261
possible to print with another resolution equal to

1/n (n is a positive nunber) the original resolution

of the head such as 150 dpi by thinning out the

di scharges of ink droplets fromthe ink discharging
portions. O, if the head is noved by a plural nunber

of pott imess .at Fohee s epr iwhieirBg tRESHESOTLSIH Nat 300Kdpi,
droplets are |anded at distances equal to 1/n the

di ghanties theicsebatwede tink idisehacgihrgiperbédoiions henset
also it is possible to print with a resol ution equa

t e apprescimbhecdyi @4 ndlum s esol uti on of the head such

as, for exanple, 600 dpi or 1,200 dpi. However, in

the rel aledacdditidesaicl bedaabowRersherL hdddeof 300 dpi is
resol utions of print data and the printer do not

-colaesi, déomi thaspld, ofdgmintt wiishnecessalyt idh @e@Ngeot dpi,
the print data into print data of the resolution of

t ke sopiitntier pbys imteertpolpatinanwiHhvwenethe M solution

rel ated-art described above has a problemthat the
cevedsitonl/detrerioraes itheer asabei ) othe 2r393R4261

resolution of the head such as 150 dpi by thinning out
the discharges of ink droplets from the ink discharging
portions. |

Or, if the head is moved by a2 plural number of
times at the same printing position so that ink droplets
are landed at distances equal to 1/n the distance between
the ink discharging portions, then also it is possible to
print with a resolution equal to n times the original
resolution of the head such as, for example, 600 dpi or
1,200 dpi.

However, in the related-art described above, where
the resolutions of print data and the printer do not
coincide with each other, it is necessary to convert the
print data into print data of the resolution of the
printer by interpolation. However, the related-art
described above has a problem that the conversion

deteriorates the resolution.




FIG 11A shows, in an enlarged scale, an inmge of 600

dpi and particularly shows white and bl ack |ines

formed in a pitch of 42.3 pun. If it is tried to print

the print data using a printer having a resol uti@gspyz47

of, for exanple, 720 dpi, then the inmage of 600 dpi

is converted into another imge of 720 dpi. However,

upon such conversion, the resolution of the inage

deteriorates, and an inmage having a deteriorated

resolution as shown in FIG 11B is printed. Further

in a priRl@r WA cthdwsGl ddeanaesesiigdd heade, WahChnage of

successi vel y discharges ink droplets while the head

i 0foved Endapatdidwisd yisheati @Rioé oid B1428PaMnedl SO

it is possible to change the displacenent anount of

t friveddini a phecipaperdX.Seginng Of riactiisorrtiedvasyptier the

resolution. However, the printer has a problemthat,

dependi dgtaposing a qouiinted heasohylts ofssA wdy SERl For

di spl acenent amount is required and a very | ong

pexicpplef T20redps, ridgon thd finagetd® 400 ridings Euhtbeted

a printer which includes a line head having ink

dilgthargphge pormid gn$HI7AV dpd. | MowevikXt apes eshch

rel ati onship over a substantially overall wdth of

peenvepaper, hidse aguodhbltémmt bat thid el veroldetie@iiors888H0tand

be changed because ink droplets are nerely discharged

f poniinage discher gi nigtpoibransd afeddiaitfiioxedky shpwavisled

i ne head but the line head does not nove in the 3 ‘
FIG. 11B is printed.

Further, in a printer which includes a serial head
which successively discharges ink droplets while the head
is moved in a widthwise direction of print paper, also it
is possible to change the displacement amount of the head
in the paper feeding direction to vary the resolution.
However, the printer has a problem that, depending upon a
required resolution, a very small displacement amount is
required and a very long period of time is required for
the printing. Further, a printer which includes a line
head having ink discharging portions provided in a
Juxtaposed relationship over a substantially overall
width of print paper has a problem that the resolution
cannot be changed because ink droplets are merely
discharged from ink discharging portiohs of the fixedly

provided line head but the line head does not move in the
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wi dt hwi se direction of the print paper. D sclosure of
I nvention Enbodi nents of the present invention
describe a printing apparatus in which an ink droplet
fromeach of ink discharging portions can be
deflected to a plurality of directions to make it
possible to vary the resolution to print and to

r tion is varied, so that the
g“gtatéﬁ‘%?%ﬁ%%ctéyg? hogtsi%lkn%g Ty BEFeduced. A high
effect may obtained particularly by a printer which
i ncludes a line head having ink discharging portions
pre¥i ded-d nhrathixt@pesed rel ati onship over a
substantially overall width of the print paper.
‘Accor dinbgdi@ertd idStehaspestef ihRenpiaseRcripyeation,
there is provided a printing apparatus including a
beadtingl ambaxgtaspliorahi¢ly of imk drdpsebafgimgach of
portions provided in a juxtaposed relationship
tihér ddachanh igapabok-biofs defl dut ided lactdid sthay gilvgality
direction of an ink droplet to be discharged from
SacAiBrcting e arsehhk gPntF igorat iten¥ary eheoplugsailivyon
of directions in the juxtaposition direction of 4
§63P12kY 2hd9 ﬁRnBF%i:ha"Fg?rhgtb&oFF?Bﬁ%tla?fH Furegéed.

GRPERLF Bl T ag e Pise ool ag del oot on andle
ﬂ58R|§£féé%l%%y obtained particularly by a printer which
includes a line head having ink discharging portions
provided in a juxtaposed relationship over a
substantially overall width of the print paper.
According to a first aspect of the present
invention, there is provided a printing apparatus
including a head including a plurality of ink
.discharging portions provided in a juxtaposed
relationship thereon and capable of deflecting a
discharging direction of an ink droplet to be discharged
from each of the ink discharging portions to a plurality

of directions in the juxtaposition direction of




di scharged fromthe ink discharging portions to a
plurality of angles, wherein: a printing resolution is
deternmined in response to inputted print data from
between or anong a plurality of printing resolutions
whi ch are determ ned froma juxtaposition distam%%§y126l
the ink discharging portions, the discharging

defl ection angle of an ink droplet to be discharged
fromthe ink discharging portions and a plurality of
directions in which an ink droplet can be di scharged
fromthe ink discharging portions; and those of the

[ dj I i ROT i ' i t is
B gl R e e R b L P A
OkeBRihdk HY @pkehatginfeadischargednfiommithen i 1K 5

di scharging portions are selected based on the

dekefmimett Mechl bAgaheset UbE oh and dtbel&t sehasgi ng
direction of one or two or nore ink droplets fromthe

sél ectahdd i€ rdinschar thkgd poshd marisigoporohend i e 4 S
determ ned; and a di scharge execution signal wth
whiere iy difsehatgs ngwidéreoti en pefinaing nke slopdiedn i@an
be specified is transmtted to each of the selected

| ARCNITIRG dnngeppeRsoNEo tinmxdedt prpet rdavey farh t he
printing resolution determned in response to the

| ApteEt 95 PRENdat aP 1 edd Het ideRrént in@mpitlaitions
pIuraIiHy 5 S03P1261 _of printing resolutions.

which are determined from a juxtaposition distance of the
ink discharging portions, the discharging deflection
angle of an ink droplet to be discharged from the ink
discharging portions and a plurality of directions in
which an ink droplet can be discharged from the ink
discharging portions; and those of the ink discharging
portions from which an ink droplet is to be discharged
and the discharging deflection angle of an ink droplet to
be discharged from the ink discharging portions are
selected based on the determined printing resolution and
the dischargiﬁg direction of one or two or more ink
droplets from the selected ink discharging portions on
one line is determined; and a discharge execution signal
with which the discharging direction of an ink droplet
can be specified is transmitted to each of the selected
‘ink discharging portions to execute printing with the

printing resolution determined in response to the

inputted print data from between or among the plurality




In the aspect described above, the head of the
printing apparatus may be fornmed such that the

di scharging direction of an ink droplet can be
deflected to a plurality of directions in the
juxtaposition direction of 5a the ink discharginggspizsl
portions. If print data are inputted to the printing
apparatus, then an optium printing resolution may be
determined in response to the print data. Then, after
the printing resolution may be determ ned, those of
the ink discharging portions fromwhich an ink
dréppeinbiayy besaliwdasged are sel ected, and a

di scharge execution signal wth which t he dlscharglng
di r ect BNt aéﬂe?%léieﬁicéb]l’%% abedfr Hdespeet f9edPmy be
transmtted to each of the selected ink discharging
pBF i oy aPRaTriFke diegchar §pFepd SoFhi bet Shepeiaterinng
di scharge an ink droplet to a predeternined direction
[ ﬁlé%%iblrodlaﬁéeaw Tk fﬁépé?‘éc@%ﬂ de dekbeddbiostgnal .

ord printing can be perforned wth a

P EREF Y SR B8, Mt THERAwEaa direction of
Accordlng to a second aspect of the present
invention, there is provided a printing nethod in
which a head including a plurality of ink discharging
portions provided in a juxtaposed relationship
thereon is used, wherein: a discharging direction of
an ink droplet to be discharged fromeach of said ink
di schargi ng portions :

Ha




can be deflected to a plurality of directions in the
juxtaposition direction of said ink discharging
portions and besides the discharging deflection angle
which is a maxi mum defl ecti on amount of an ink
droplet to be 6 discharged fromsaid ink discharging
portions can be set to a plurality of angles; a
printing. resolution is  determned in response to
iUt P8 TR dR%a PPFbRP 2 Bet ween or anong a plurality
of printing resolutions which are determned froma

j uxt agdsPEIFBh Wit difce 1oPULEaf dte M ediPséREEBP ng
portions, the discharging deflection angle of an ink
dPEpratut o Preis®cRREGBH BF oMt ingaird SPARL HPS dhat dieng
portions and a plurality of directions in which an
Itk egrbptetinc drspendt skhdhgedrint otatsai dhepk after the
di schargi ng portions; those of said ink discharging
PEEBFong feorhuiticahmal Pekdelroplioedi sthospeof the ink
di scharged and the di schargi ng defl ection angle of an
idaRcHabpl et porthendi Schmrgedt romiski dropke dirsghiegi ng
portions are sel ected based on the deternined printing
dasohatdazh aard st hecthdcradgindiskihentd erncofit Dove Orgntalo
or nore ink droplets fromthe selected ink discharging
pothiwnschothendisemergisigdeti erot hed;ofard anHdi Scdiarege
execution signal with which the discharging direction
ohn law dpdcidiep| eéy can thenspectdd e ieachr anstadted to
each of the selected ink discharging portions to
exbetit®@l ink discharging portions. The ink discharging

portion is operate to discharge an ink droplet to a
predetermined direction in accordance with the discharge
execution signal. Accordingly, printing can be performed
with a printing resolution optimum to the print data.
According to a second aspect of the present
invention, there is provided a printing method in which
a head including a plurality of ink discharging portions
provided in a juxtaposed relationship thereon is used,
wherein: a discharging direction of an ink droplet to be
discharged from each of said ink discharging portions
can be deflected to a plurality of directions in the
Jjuxtaposition direction of said ink discharging portions
and besides the discharging deflection angle which is a

maximum deflection amount of an ink droplet to be




printing with the printing resolution determned in
response to the inputted print data from between or
anong the plurality of printing resolutions. Brief
Description of Drawings 6a FIG 1 is an expl oded
perspective view showing a head of an ink jet printer
to which an ink printing apparatus according to the
sent |nvent|on is applied. FIG 2 is a plan view

G r4fide by it 16F LML R PN (AR

Ian view and a side el evational  sectional view
.shw%al&ﬁaihkyo?%a{&lgﬁng pBF tHorP o eFRé Ut heRd fror e
particularly, 6b SO3P1261 FIG 4 is a view
i [9ISEPARPAGE Hef $RANSEN L6 LBP W e aidithg daf feE¥¢Bn of
an ink droplet. FIGS. 5A and 5B are graphs .

i 199k8erat PRgEBONY & &tUgAshtp DEtRIET e rEARI BUbBI
generation time difference between two divisiona

- pivdded areadpaningshdram aglwesirstsdit igandés tamee tdfe

di scharging angle of an ink droplet, and FIG 5Cis a
gregi itnkudi s ehd rggndacrusioneasuredscheabiradat a of
the ink bubble generation time difference between the
t wefdievtsponatglicces okt fieothledt tgeber disngaresi strom
menber .

said ink discharging portions and a plurality of

directions in which an ink droplet can be discharged

from said ink discharging portions; those of said ink
discharging portions from which an ink droplet is to be
discharged and the discharging deflection angle of an
ink droplet to be discharged from said ink discharging
portions are selected based on the determined printing
resolution and the discharging direction of one or two
or more ink droplets from the selected ink discharging
portions on one line is determined; and a discharge
execution signal with which the discharging direction of
an ink droplet can be specified is transmitted to each
of the selected ink discharging portions to execute

" printing with the printing resolution determined in

response to the inputted print data from between or

among the plurality of printing resolutions.

Brief Description of Drawings

6a




FIG 6 is a circuit diagram enbodying a di scharging
direction deflection neans of the present enbodi nent.
FIG 7 is aviewillustrating a state wherein ink
droplets are discharged in a deflected state fromink
di scharging portions of the head in an exanple wherein
the resolution is 600 dpi. FIG 8 is a view
‘illustrating a state wherein ink droplets are

di scharged in a deflected state fromthe ink

di schargi ng portions of the head in another exanple
wher ei n Rllte dedol ati expicdet] 3R sgpctifreGri®wi shavitigew
illustrating a state wherein ink droplets are
dhsetharferh iimka jeé¢f pethedr statvehifahomnt Haki pkinting -

di scharging portions of the head in a further exanple
whppaFatusheqeesdingi on the A6t iAvVEARRHA61s &bl idkD.
is aviewillustrating a state wherein ink droplets
are di s¢h&rgedisna plef [Wewedhstvhhe &moembdibinenit of a
di scharging portions of the head in a still further
ekamplleagherein the resolution is 720 dpi. FIG 11Ais
a view showi ng white and black Iines of an inage of
600 dpi FLf.ah ol armged vieWweandda F$Gle IdRvatiomali ew
show ng an exanple wherein the image of FIG 11A is
pregitiedradf véewi shoeimprarerindd distbaagihgageroforv2E the
dpi. Best Mode for Carryi ng out the Invent| on

head more particularly.
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In the follow ng, an enbodi nent of the present

invention is described with reference to the draw ngs

and so forth. FIG 1 is an expl oded perspective view
showing a head 11 of an ink jet printer (hereinafter
referred to sinply as "printer") of the thernal ?@5@1261
to which a printing apparatus according to the

present invention is applied. Referring to FIG 1, a
nozzl e sheet 17 is adhered to a barrier layer 16 and
shown in an exploded state. In the head 11, a

substr at efg 14 Jinel u I, C r
substrapglggnﬁﬁgzx%ﬁ}gﬁl#ggﬁsg¥a§ﬁ£&lﬁﬂgg§&gﬁa_ﬁ%é%
genesald 9d nbe s SLOF 1 AEMeLS: 13 apgpgyygenerati of
means) formed by deposition on one aces of 8
SO3P1261p1EHe SLMHALRAUSLET o SHbSL T Af ééatlnglgeat

generating resistor nmenbers 13 are electricafly

CaRN8Sfsh9pabe Ehd &Hidh NELE Bagﬁa;% rﬁg%&%ahat%gleﬁ;%gugh

a conductor section (not shown

SQITIFGRRAUEEObe BHDST Iale dt %4 s TBRaPALILELs '%g%tr ﬁégti s

made of a dry filmresist, for exanple,

p!@;@h@r‘é'&&h?gréypﬁﬁn%ehéeﬁroéﬂﬁdtf?¥ diﬁ(}a 1392598 ALy

filmresi st over an overall face of em conduct or

substhat 8rdp1op, Wi Lhthesheal gegeral ing Jseshsig
- menbers 13 are fornmed and then
actual measurement value data of the ink bubble
generation time difference between the two divisional
. pieces of the heat generating resistor member.

FIG. 6 is a circuit diagram embodying a discharging
direction deflection means of the present embodiment.

FIG. 7 is a view illustrating a state wherein ink
droplets are discharged in a deflected state from ink
discharging portions of the head in an example wherein
the resolution is 600 dpi.

FIG. 8 is a view illustrating a state wherein ink
droplets are discharged in a deflected state from the ink
discharging portions of the head in another example
wherein the resolution is 4,800 dpi.

FIG. 9 is a view illustrating a state wherein ink
-droplets are discharged in a deflected state from the ink
discharging portions of the head in a further example

wherein the resolution is 960 dpi.




renovi ng unnecessary portions by a photo-1lithography
process. Further, the nozzle sheet 17 has a plurality

of nozzles 18 forned therein and is fornmed, for

exanpl e, by electrocasting of nickel. The nozzleS 261
sheet 17 is adhered to the barrier layer 16 such PRat
the positions of the nozzles 18 may coincide with the
positions of the heat generating resistor nmenbers 13,
that is, the nozzles 18 nay oppose to the heat
generating resistor nmenbers 13. Ink |iquid chanbers 12

are fornessframithe V§HQS§_I%§E% allé'ta@@r{iﬁ@feln ink

| ayer 16 and nozzl e sheet 17 manner as

SWiiopuRe st Bee head ciaanriatihng défséééw& g@‘é@ée% ﬂ13thé i nk
particul ar, the substrate nenber forns a

Wallils cobi ryhiBg i P 4 SHY @fcmﬁgbﬁé§dlgn'ﬁ Effi'&hgﬂﬁgr
barrier layer 16 forns side wal %e 9 S03P1261

| Riakbaei ghehaibelrs %%so@ﬁ@15ﬂelgoifé3hﬁheet 17 forns
a top wall of the ink liquid chanmbers "12.

Consequemid.y,11262eha0¢i dheshdiki dd q}ﬁl@ecgﬁgbﬁiéclg-%_ll?ﬁ% of

an opening face at a right side front face thereot

Fe& idagands t4W epaniAgahags) #Rckansddk Lhawrpat hlﬁ}znolts
shown) communicate wth each her. The one head 11

dase¢ieheshPOUE drnekdfigse %h@fé&@'ﬂﬁé’ 19'Iag€e§§:' FIG. 11A
generating resistor nmenbers 13 nornally

is printed after it is converted into an image of 720 dpi.

Best Mode for Carrying out the Invention

In the following, an embodiment of the present
invention is described with reference to the drawings and
so forth.

FIG. 1 is an exploded perspective view showing a
head 11 of an ink jet printer (hereinafter referred to
simply as “printer”) of the thermal type to which a
printing apparatus according to the present invention is
applied. Referring to FIG. 1, a nozzle sheet 17 is
adhered to a barrier layer 16 and shown in an exploded
state.

In the head 11, a substrate member 14 includes a
semiconductor substrate 15 made of silicon or the like,
and heat generating resistor members 13 (energy

generation means) formed by deposition on one of faces of




inaunit of 100 nmenbers and ink |iquid chanbers 12
which individually include the heat generating
resistor nmenbers 13. The heat generating resistor
menbers 13 can be selected uniquely in accordance
with instructions froma control section of the
printer so that ink in the ink 1liquid chanbers 12
corresponding to the heat generating resistor nenbers
13 is discharged fromthe nozzles 18 opposing to the
ink liquid chanbers 12. In particular, ink is filled

t 12 k t t
Lol (RhskBlabl b LusSATRE 3512 HORAR LBl "L
S%%ogls%@rf QlmiGe SNOM 5 RETy %%t%?gwger a%fec%%"la' e'f]o‘; or

S03P1261

to 3 psec, to any o he hea |ng resrs
”%m%rusltlﬁei .'J.I{m’.lé}l ﬁe@%@lbeﬁhﬁhpgﬁh %erc]:%'h%thllc%gr section
.resistor . As a'result vapor ase i nk

b%teshéwﬂﬁnﬁffﬁe%g dn t&l@eséﬂgcgﬁd&téro%% 59 il6e 15.

contacting with the heat generating resistor

. SO3P1261Thénﬂg@%Ee}3ﬁa§§ rag gepult, of d%xga *of&fﬁ fégast,

i nk bubbl e the In a predetermne

pPushedxangve ( tdie dnak pn 8@@35u£? %gsmgpbgtanFIaPFm dq by,

Consequent 1y, the |n a vo

t Qabhabc Phg R RYShed1AVaYE DK 65%r(y %SQE g ?gcg

dropl et fromthe Correspondi ng nozzle ande

ORhBI 5Bhi B&RRIct ol sliBstPaPE 1OL&M Jhah, «hD £0g. Present

generating resistor members 13 are formed and then
removing unnecessary portions by a photo-lithography
process.,

Further, the nozzle sheet 17 has a plurality of
nozzles 18 formed therein and is formed, for example, by
electrocasting of nickel. The nozzle sheet 17 is adhered
to the barrier layer 16 such that the positions of the
‘nozzles 18 may coincide with the positions of the heat
generating resistor members 13, that is, the nozzles 18
may oppose to the heat generating resistor members 13.

Ink liquid chambers 12 are formed from the
substrate member 14, barrier layer 16 and nozzle sheet 17
in such a manner as to surround the heat generating
resistor members 13. In particular, the substrate member
14 forms a bottom wall of the ink liquid chambers 12 in

the figure; the barrier layer 16 forms side walls of the




specification, a portion fornmed froman ink liquid
chanber 12, a heat generating resistor nmenber 13
disposed in the ink Iiquid chanber 12 and a nozzle 18
di sposed above the heat generating resistor nmenbghsd3doeq
is referred to as "ink discharging portion". In otﬁer
words, the head 11 includes a plurality of ink

di scharging portions provided in a juxtaposed
relationship with each other. Further, in the present
enbodi nent, a plurality of heads 11 are disposed in a

j uktlapdseddr ehatbonshigy iahdt kee Wbglthwi S nectri-ensof
the print paper to forma line head. FIG 2 is a plan
vitew sfadW bg ahe effiodi ik ehainbérs|ine keaded@ently,
FIG 2, four heads 11 ("N-1 , "N', "N+l and "N+2 )
areachhodin th¥hemk t hispdicnenaeadri 012 shd® He ofedifBdrade at
plurality of portions (head chips) each formed by
remniighg shee nbzadte fHweetthd?ebr omp ties . hagd ahl ikheFl G

1 are juxtaposed. Then, a single nozzle sheet 17
hapiengngozatesarkB drorimikd fabwppsth | i IMF@0T cddmunicate
S03P1261 corresponding to the ink discharging
perithonschbfetdidr . of the head chips is adhered to an
upper portion of the head chips to formthe |ine head
10. Now,THehenienkeddsthadgsaigiHeer bboke ©hctl@epresent
enbodi nent are described in nore detail. FIG 3 is a
phanrglevy and lesdi denekevhhg ofedistor members 13 normally

in a unit of 100 members and ink liquid chambers 12 which
individually include the heat generating resistor members
13. The heat generating resistor members 13 can be
selected uniquely in accordance with instructions from a
control section of the printer so that ink in the ink
liquid chambers 12 corresponding to the heat generating
resistor members 13 is discharged from the nozzles 18
opposing to the ink ligquid chambers 12.

lIn particular, ink is filled into the ink liquid
chambers 12 from an ink tank (not shown) coupled to the
head 11. Then, pulse current is supplied for a short
period of time, for example, for 1 to 3 psec, to any of
the heat generating resistor members 13 to rapidly heat
the heat generating resistor member 13. As a result, a
vapor phase ink bubble is generated in the ink at a

location contacting with the heat generating resistor

10




sectional view show ng an ink discharging portion of a
head 11 nore particularly. In the plan view of FIG 3,
a nozzle 18 is indicated by alternate | ong and short
dashed lines. As shown in FIG 3, in the present g43p15¢1
enbodi nent, two divisional pieces of a heat

generating resistor nenber 13 are provided in a

j uxt aposed relationship in one ink [liquid chanber 12.
Further, the juxtaposition direction of the two

di vi si onal pieces of the heat generating resistor
mendgrerl33i.s Afiea | tedEROSIft bRPalls I&Ctd O hd liefid WarBile,
and rightward direction in FIG 3) of the nozzles 18
(i tike dirgclodr gi pgepetéinnsdd Mhene §Hephedsy 0anss atinBgink
resistor nmenber 13 is of the type wherein it is

di sdngbed tiontthet hoid) vi SicoRabueh€tes tHe idkv et bCablume
direction in this nmanner, since the heat generating

r esitsttantieiber e¢Bahaso atha@qual thengishdWitahas ink is
wi'dth reduced to one half, the heat generating

r eisshargedeabes ddoglast &riorstht anserafdifiegualbzt0e 18
twice. If the 12 SO3P1261 two divisional pieces of

t Frdhédatdgénen abt gk rpegiest.or nenber 13 are connected
in series, then the two pieces of the heat generating
resi st orItneinberc 1@ eathdhewvaig itthehet piregehesi st ance
val ue are connected in series and exhibits a

r epiest incet vat uen goualiono fhomed tfr®6.an ink liquid

chamber 12, a heat generating resistor member 13 disposed
in the ink liquid chamber 12 and a nozzle 18 disposed
above the heat generating resistor member 13 is referred
to as “ink discharging portion”. In other words, the head
11 includes a plurality of ink discharging portions
provided in a juxtaposed relationship with each other.
Further, in the present embodiment, a plurality of
heads 11 are disposed in a juxtaposed relationship in the
widthwise direction of the print paper to form a line
head. FIG. 2 is a plan view showing an embodiment of the
line head 10. In FIG. 2, four heads 11 (“N-1 , “N“, “N+1
and “N+2 ) are shown. When the line head 10 is to be
formed, a plurality of portions (head chips) each formed
by removing the nozzle sheet 17 from the head 11 in
FIG. 1 are juxtaposed. Then, a single nozzle sheet 17

having nozzles 18 formed at positions thereof

11




Here, in order for the ink in the ink liquid chanber
12 to be boiled, it is necessary to apply fixed

el ectric power to the heat generating resistor nenber
13 to heat the heat generating resistor menber 1%03P1261
This is because an ink droplet is discharged by thé
energy when the ink is boiled. Then, while, where the
resistance value is low, it is necessary to nmake the
electric current to be supplied high, the ink can be
boiled with |ower electric current by raising the

I eso it diahueoOthe gk RERICHASRERET bOBLI&S] FOR)1 of
menber 13. Consequently, also the size of a transistor

anthes edddkhipkOf s SAY MG LLBCLEHEr CHEF€18n BN B head
reduced, and reduction of the space can be

anthigispatcedorht thé 1indereddotied that, although the
resi stance val ue can be increased if the heat

generatingwfaﬁksﬁﬁm.ﬂﬁﬁbﬁﬁréﬁnéﬁpofﬂﬂdﬁ%dd@ tRe@present
reduced thickness, there is afixed limtation to

I egleidimenef atbedd suakres s nohothegbeat: . generati ng
resi stor nenber 13 fromthe point of view of the

mat eri al F0G. the sstr enghhviewrabi |4 taiHesaheehedohor 13
SO03P1261 the heat generating resistor nmenber 13.
Therefional tvher sasiisigangeival 4es@atdiqd@dlbtion of a
generating resistor nenber 13 is raised by dividing
t heabeal genergldtigulasilyt orin rerben ah3viehheitric, 3, a
reduci ng the thickness.
nozzle 18 is indicated by alternate long and short dashed
lines.

As shown in FIG. 3, in the present embodiment, two
divisional pieces of a heat generating resistor member 13
are provided in a juxtaposed relationship in one ink
liquid chamber 12. Further, the juxtaposition direction
of the two divisional pieces of the heat generating
resistor member 13 is the juxtaposition direction
(Leftward and rightward direction in FIG. 3) of the
nozzles 18 (ink discharging portions).

Where the heat generating resistor member 13 is of
the type wherein it is divided into two divisional pieces
in a vertical direction in this manner, since the heat
generating resistor member 13 has an equal length but has

a width reduced to one half, the heat generating resistor

member 13 has a resistance value equal to twice. If the

12




Where a two-pi ece heat generating resistor nmenber 13
is provided in one ink liquid chanber 12, if the tines
(bubbl e generation times) necessary for both pieces of
the heat generating resistor nmenber 13 to be heat%g3E9261
a tenperature at which the ink is boiled are set

equal to each other, then the ink is boiled at the
same time on the two pieces of the heat generating
resi stor nenber 13 and an ink droplet is discharged
in the direction of the center axis of the nozzle 18.
| ntwontirdstioniafl pittar off fiies eRee aRREAE i RetMRERLhe
bubbl e generation tines of the two pieces of the heat

gewmkatd NG EesiSbﬂﬁeé&ﬁﬂxﬂh.b%ribﬁ¢nthéﬁ tRK tw® RQbces of
boiled at the same tine on the two pieces of the heat

gerter dtelatg genesasing r@Eilddor]l hembRRS EYUSHEH YhavliRg the
di scharging direction of the ink droplet is displaced

f romdecheesdstentt ovalnfe tdie eenhekbtadi sn ofetike Baazl es
18, and the ink droplet is discharged in a deflected

dierdbdbiigs. a Cesseguent plukhequBk €6 opbet dimelsanded at
a position different fromthe I anding position of the
i nk dr opliete, vierrideri sodi siedaiged iithRodhkanyquid
defl ection. 14 SO3P1261 FIG 4 is a viewillustrating
 dehlaabeiroh2 of o thee Mdiidekiar gtngs dhéesdsony afo appi Pkrixed
droplet. Referring to FIG 4, if an ink droplet i is
dedebérgedepespendittiel aehy §6ndrating resistor member 13
to heat the heat generating resistor member 13. This is
because an ink droplet is discharged by the energy when
the ink is boiled. Then, while, where the resistance
value is low, it is necessary to make the electric
current to be supplied high, the ink can be boiled with
- lower electric current by raising the resistance value of
the heat generating resistor member 13.

Consequently, also the size of a transistor and so
forth for supplying electric current can be reduced, and
reduction of the space can be anticipated. It is to be
noted that, although the resistance value can be
increased if the heat generating resistor member 13 is
formed with a reduced thickness, there is a fixed
limitation to reduction of the thickness of the heat

generating resistor member 13 from the point of view of

the material or the strength (durability) selected for

13




di scharging plane of the ink droplet i, then the ink

droplet i is discharged wi thout deflection. In
contrast, if the discharging direction of the ink
droplet i is deflected and the discharging angle

di spl aced by e fromthe perpendi cular direction EQ?PlzGl
or Z2 directionin FIG 4), then where the distance

bet ween the di scharging plane and the P plane of the
print paper (landing plane of the ink droplet i) is
represented by H(His substantially fixed), the

| and m@aROgehbelt Ofg tAes iigtor depBLet 18 i sndi-spLbAcedhy
AL = H x tan0O FIGS. 5A and 5B are graphs illustrating

a rdsalsabheasbhpubes maar et gknbUbPl £4 SeNErArORLLAE
di fference between the two divisional pieces of the

heat isgeaesatli BY dosiSitQr tABMRELt 1RO NG resistor
di scharging angle of an ink droplet and indicate a

I el rofl 3awst At @td QficiPY 8h6OPRUERResd N the graphs, -
the X direction is the juxtaposition direction of the

nozzl es Witerand depYecdi K&St | Uhd a8 H8SEEOS: (R,
paper feeding direction) perpendicular to the X

diigegki proviadVin |dhe Ehie 15Guid! bMsisat 9 ag¢kUghe times
measur enent val ue data of the ink 15 S03P1261 bubble

gepepnl & ofehid AL i freheBfendyed Hifr§ Wb dindtsi ghakes of

pi eces of the heat generating resistor nmenber 13. In
Fkfe heat generating resistor member 13 to be heated to a
temperature at which the ink is boiled are set equal to
each other, then the ink is boiled at the same time on
the two pieces of the heat generating resistor member 13
and an ink droplet is discharged in the direction of the
center axis of the nozzle 18.

In contrast, if a time difference appears between
the bubble generation times of the two pieces of the heat
generating resistor member 13, then the ink is not boiled
at the same time on the two pieces of the heat generating
resistor member 13. Consequently, the discharging
direction of the ink droplet is displaced from the
direction of the center axis of the nozzles 18, and the
ink droplet is discharged in a deflected direction.
Consequently, the ink droplet is landed at a position

different from the landing position of the ink droplet

when it is discharged without any deflection.

14




5C, the axis of abscissa indicates the deflection

current which is one half the difference in electric
current anount between the two divisional pieces of

the heat generating resistor nmenber 13, and the §?h21261
of ordinate indicates the displacenent anount at

| andi ng position of an ink droplet (the displacenent
anount was actually neasured setting the distance

bet ween the discharging plane of an ink droplet to

the | anding position on the print paper to

appr oxi net@l 4 2 98 vhawFh GudGawield eeleh @ discharging
of an ink droplet was performed setting the main

curisehtrofing hei headi gerar abi Raxr gsb510F, BBRRELi 13 L9 ric.
80 mMA while the deflection current was applied inh an

ouer igpphngnk ededd 1S Al ﬁstaiQBEaﬁéfd rpen@ees19f1hes 2
heat generating resistor nmenber 13. Were bubble
genechbirghsg of1dree drvehdi Yhii @hgh1ePi€CeSaf thhe; hgat
generating resistor nmenber 13 divided in the

j axbapesi tipn dliseetiged efthber nezzlasibg . hame @nddaiR,
di fference, the discharging angle of an ink dropl et

| $fdthpl atechdrodmqt Berpet peRdbe WY infUbrbPeet i is

di scharging angle 6x of an ink droplet in the

j dxfaposéd il diheedt s0Rarindg enhqiezalses i 481 LAES 6ap &5
as the bubble generation tine I fference increases.
16803832 Gde rpEheiehiore, di Redtinodr@3ent epbedia®Mon in

this
FIG. 4), then where the distance between the discharging
plane and the P plane of the print paper (landing plane
of the ink droplet i) is represented by H (H is
substantially fixed), the landing position of the ink
droplet i is displaced by

AL = H x tanb

FIGS. 5A and 5B are graphs illustrating a
relationship between the ink bubble generation time
difference between the two divisional pieces of the heat
generating resistor member 13 and the discharging angle
of an ink droplet and indicate a result of a simulation
by a computer. In the graphs, the X direction is the
juxtaposition direction of the nozzles 18, and the Y
direction is a direction (print paper feeding direction)
perpendicular to the X direction. Meanwhile, FIG. 5C

illustrates actual measurement value data of the ink

15




characteristic is utilized such that two divisiona

pi eces of the heat generating resistor nenber 13 are
provi ded and the anounts of current to be supplied to
the individual pieces of the heat generating resi§69§1261
menber 13 are nmade different fromeach other to

control the bubble generation tinmes on the two pieces

of the heat generating resistor nmenber 13 so that

they may be different fromeach other thereby to

defl ect the discharging direction of an ink droplet

( dusdhar geRgratdidiedlimen qdefrbech O BaRS kwol Al visional
exanpl e, where the resistance values of the two

dipiiegeenat pieersitohehbeaheal gesesadd RBnbESI $807 1n FIG.
menber 13 are not equal values to each other due to a

prEedueheOaxi€IdORbRLikRE Lhlecafe U GeE2BEE L OBurrent
time difference appears between the two pieces of the

heaticgepsr aid g1 esSHOFraeahes i3.c160Rse4uUeRL Lynt t he
di scharging angle of an ink droplet is displaced from

t beoprt peatia ahe 8nd GheidangingpiReskt bentRE @i nk
droplet is displaced fromits original position.

Hoeeyeating relde shubbhemb@enes Atdi theMBsiONof Nerdinate
di fferent pieces of the heat generating resistor

nenbecailss aite aepplatbérensoaddialt e thbubbh@ing position
generation times of the two pieces of the heat

gefiesat iy dreplet of thendesp L diyh thembhif: SHB 4d 110y,
17 S03P1261 .

measured setting the distance between the discharging
plane of an ink droplet to the landing position on the
print paper to approximately 2 mm). In FIG. 5C,
deflection discharging of an ink droplet was performed
setting the main current of the heat generating resistor
member 13 to 80 mA while the deflection current was
applied in an overlapping relationship to one of the
pieces of the heat generating resistor member 13.

Where bubble generations of the two divisional
pieces of the heat generating resistor member 13 divided
in the juxtaposition direction of the nozzles 18 have a
time difference, the discharging angle of an ink droplet
is displaced from the perpendicular, but the discharging
angle 6x of an ink droplet in the juxtaposition direction
of the nozzles 18 increases as the bubble generation time

difference increases.
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maki ng the current anounts to be supplied to the two
di vi sional pieces of the heat generating resistor

menber 13, then it is possible to control the ink
dropl et discharging angle to the perpendicul ar. 585 1261
exanpl e, by deflecting the discharging directions af

all ink droplets in a particular one, two or nore

ones of the heads 11 in the line head 10 with respect |
to their original directions, the discharging |
directions of the heads 11 fromwhich ink droplets are
not di schigsgerbrd) phedateprt seg: difrrlinens, dugifo a
production error or the |ike can be correcfed_so t hat

| hardicopkessiarss ditsahakaeduth ther PhedeliennhBad)
directions. Further, it is possible to deflect only

t it ecdissehatige gl IRelARS ngf rbBKs OB f 18N P8E,
two or nore particular ink discharging portions in
opechedddldnd fiey éﬁb@ﬁﬁ%eoflEukP@nQ“&ﬁmﬁ{QhFBlied to the
direction of an ink droplet froma particular ink
diisahat guay PEdd O fi RheNBeabegdenddad iHnebspPatal | ebmbdr
the discharging directions of ink droplets fromthe
otiBerarenkadk stiFErgicng Bebhi 888h otHaN tot cbatPOSSEML €

to deflect the discharging direction of an ink

dbapbet §emumdtionpanbsubar thakewh gﬁlé%%gi BY tROridHN
"so that it may be parallel to the discharging
dgeaetaohsy dfesideodr aphees {3 0 tHRtOhey hakK be
di scharging portions. 18

different from each other thereby to deflect the

discharging direction of an ink droplet (discharging
direction deflection means).

For example, where the resistance values of the two
divisional pieces of the heat generating resistor member
13 are not equal values to each other due to a production
error or the like, a bubble generation time difference
appears between the two pieces of the heat generating
resistor member 13. Consequently, the discharging angle

.of an ink droplet is displaced from the perpendicular,

and the landing position of an ink droplet is displaced
from its original position. However, if the bubble
generation times on the different pieces of the heat
generating resistor member 13 are controlled so that the
bubble generation times of the two pieces of the heat

generating resistor member 13 may be the same time by
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S03P1261 Furthernore, if the line head 10 has an ink

di schargi ng portion which cannot discharge an ink

dropl et or can discharge an ink droplet but
insufficiently, then since no or little ink dropggg 1261
Is discharged along a pixel colum (direction P
perpendi cular to the juxtaposition direction of the

i nk di scharging portions) corresponding to the ink

di scharging portion, a vertical white stripe appears
and deteriorates the print quality. However, where

t AR KRLhESeAL eape .gngﬁodﬁ%su§8dbei%Eéﬁiiéaxﬁ? Rh%tﬁgouse

anot her i nk di scharging portion i ohe

is s f ' i S.C [ tion i_ch_cannot
e ook e e e Rt Do e PRI T e L

i nls degphefci 8s diachanged i RonPLEF gtlkpef {he dirrc]aﬁlle‘ﬁ K

di schargi ng portion which cannot scharge a

dﬁngggréyﬁéiéﬂéﬂg|ﬁb 5Ngm1€gggn&géﬁggy}y ng direction

defl ecti On neans 1 s escrl nore particularly. The

di schar idig cdagst] 0By HSfARldoR FRANG:LOnLAE: B esent

enbodi nent i ncludes a current Frror Clircu

(hecelpabieros ehar ned Heopse M i fid Gt cufLG o8l S
%e JfSC&%

circuit diagram enbodying t rging direction

det! g6té BhdP YIS 18k BBSerfoﬂ{tjﬁﬁqﬁgE”EQEg £ $ien
conponent s and a connection state useée I'n the present
Chespbdit AL 19RIG bRP€Pinal directions, the discharging
directions of the heads 11 from which ink droplets are
not discharged in predetermined directions due to a
production erxror or the like can be corrected so that ink
droplets are discharged in the predetermined directions.
Further, it 1s possible to deflect only the
discharging directions of ink droplets from one, two or
more particular ink discharging portions in one head 11.
For example; if the discharging direction of an ink
droplet from a particular ink discharging portion in one
head 11 is not parallel to the discharging directions of
ink droplets from the other ink discharging portions,
then it is possible to deflect the discharging direction
of an ink droplet from the particular ink discharging
portion so that it may be parallel to the discharging
-directions of ink droplets from the other ink discharging

portions.
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19 SO03P1261 Referring to FIG 6, resistors Rh-A and
Rh-B are resistances of the two divisional pieces of
the heat generating resistor nenber 13 and are
connected in series. A power supply Vh is a power
supply for applying a voltage to the resistors Rh
and Rh-B. The circuit shown in FIG 6 includes
transistors M to M1, anong which the transistors
M4, M6, MB, MI, M4, M6, M9 and M1 are PMOS
transistors while the other transistors are NMOS

transi st f%héfh&%% E?L%getélg%(%eéé 1Uaﬂg¥ %ErCﬁbt | S

f or med, or exanpl e ransi stors

M%i@@%ayéanen?of %ﬁﬂ'ﬁﬁlé% gghﬁbEcaﬁééhégg%iﬁ%.oé%d ﬁgpfet

the circait resent circu

tQﬁn%'ﬁtgiscHQr@QQMEPh Qﬁ%g?gﬁtgﬁkt{ﬁggﬁfﬁéi ar%hen

connected to each o ai ns o

transkshor s M ands M3 %fr%ﬁi%”f&tc? har%ega o%sfa

and the drains of the trahsistors

CRRR.T! Ed1 &y CARN AL nghan%femlaféov 4Rplies al so

to the ot her rcuits ernore, theé drains of

o etos sithonlin AL AR LR RA)

f e i ar rtica
megoer oAl 3%&195[ o e CA Rl Brpacical
eath+8f st Ped rA 005 dMBe t Mls o M2 ARG o print quality.

S@R3P1261

However, where the present embodiment is used, it is
possible to use another ink discharging portion
positioned in the proximity of the ink discharging
portion which cannot discharge an ink droplet
sufficiently such that an ink droplet is discharged in
place of the ink discharging portion which cannot
discharge an ink droplet sufficiently.

Now, the discharging direction deflection means is
‘described more particularly. The discharging direction
defection means in the present embodiment includes a
current mirror circuit (hereinafter referred to as CM
circuit).

FIG. 6 is a circuit diagram embodying the
discharging direction deflection means of the present
embodiment. First, components and a connection state used

in the present circuit are described.
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ML7 serves as a constant current source of a CM
circuit, 20 SO03P1261 and the drains of themare
connected to the sources of the transistors M3, NB,
ML3 and ML8, respectively. Furthernore, the
transistor M is connected at the drain thereof ppsplzel
series to the resistor Rh-B such that, when a

di scharge execution input switch A exhibits a value 1
(ON), the transistor ML exhibits an ON state to allow
electric current to flow through the resistors Rh-A

and Rh- Blieﬂitx?.hlﬁgg ker wrpal g of AND gal gg X ﬁ/{ﬁ %jg-@bge

connected to gates of the transistors

8
{\%egé%%g%%% t%g{gﬁ% %Wohgg yﬁ]qahl\‘%?gat es\%)e(It)lL1 h are
eh@?agln nPé‘élg,’é/cﬂ.em IAH!@ %%ﬁeﬁrégcgﬂge&e@rﬁu Og ries.

the 3-1npu type. east one of the input termnals

ofy 88GB-Obuthey xﬁl\'@sg%t Boukl Laodf is.Cappectad Lo the

di scharge ‘execution input swtc one

ofvoulaggé teriidales ;of KNOR, gt £5¢ %@% X12, X14 and

is"connected to a deflection recti on changeover

SWI tCh Grahidie Ll ehogs ix{‘%te e Hhﬁ!é!ieéstfé}gg‘i%%ga‘ig M1
to one of deflection control ~ switches JI to J3 an
di 3T JCarityl GGRhr @kl 0PasM 4Gk s ®a, M6, Mo, Mi1, M14,
Mle, M19 and M21 are PMOS transistors while the other
transistors are NMOS transistors. In the third of FIG. 6,
a CM circuit is formed, for example, from the transistors
M2, M3, M4, M5 and M6, and totaling 4 CM circuits are
provided in the circuit.
In the present circuit, the gate of the transistor
M6 and the gate of the transistor M4 are connected to
each other. Further, the drains of the transistors M4 and
M3 are connected to each other, and the drains of the
transistors Mé and M5 are connected to each other. This
similarly applies also to the other CM circuits.
Furthermore, the drains of the transistors M4, M9,
M14 and M19 and the drains of the transistors M3, MB, MI13
and M18 each of which forms part of a CM circuit.are
connected to a midpoint of the resistors Rh-A and Rh-B.

Meanwhile, each of the transistors M2, M7, M12 and

M17 serves as a constant current source of a CM circuit,

20




The defl ection direction changeover switch Cis a

swtch for changi ng over the ink discharging direction

to 21 S03P1261 one of the opposite sides in the
juxtaposition direction of the nozzles 18. If th

defl ection direction changeover switch Cis smﬁt%ﬂé&1261
to 1 (ON), then one of the inputs of the XNOR gate

X10 is switched to 1. Mreover, each of the deflection
control switches J1 to J3 is a switch for determ ning

a defl ection amobunt when deflecting the ink

di sehang @&th%e§f|€HbmIJré'@%nne&QHH E8r5%4“§0u¥%e
switched to 1 (ON), then one of |nputs of

- XNOR gat@sXbQoks 8w tahedio Jhy ﬁ%t h?és .
termnals of the XNOR gates X10, %i4 an %16 are

connect eﬁufeﬁ&eﬁﬂevetﬁee&%sm@or'Wpuﬂlt BhALBALS O tne
the AND gates X2, X4, X6 and X8 and al so connected to

I esRael itvereBesi Rfsdhed rRukpteraLnal s ©f- é:%%cﬁh@hat,
gates X3, X5, X7 and X9 through NOT gates Xl |

Xibeand AléchhL§PasidNRliYn EHﬁhBe£w19&?19%xhﬁﬁltgpgt
term nals of each of the AND gates X8 and

cemneet ed (okp, ackll SGhasgisperang! @xﬁpﬁ@sctan%uss%éeg ‘E%
Furthernore, a deflection anplitude control term na

Bailson beestnad diircet earrmbngtﬁP@uMHet Wde; 0f o r ONgh-a
step of deflection and is a term nal” which determ nes

t he@dcur+Bnt val ues of the transistors M2, M/, ML2 and
ML7

Output terminals of AND gates X1 to X9 are
connected to the gates of the transistors M1, M3, M5, M8,
M10, M13, M15, M18 and M20, respectively. It is to be
noted that, although the AND gates X1 to X7 are of the 2-
input type, the AND gates X8 and X9 are of the 3-input
type. At least one of the input terminals of each of the
AND gates X1 to X9 is connected to the discharge
execution input switch A.

'Furthermore, one of input terminals of XNOR gates
X10, X12, X14 and X16 is connected to a deflection
direction changeover switch C while the other input
terminal is connected to one of deflection control
switches J1 to J3 and a discharge angle correction switch
S.

The deflection direction changeover switch C is a

switch for changing over the ink discharging direction to
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whi ch serve as the constant current sources of the
i ndividual CMcircuits. The defl ection anplitude
control termnal Bis connected to the gates of the
transi stors 22 S03P1261 M2, M7, ML2 and ML7. If _the
defl ecti on anplitude control terminal Bis set to0¥Fi26l
'V, then the electric current of the current sources
beconmes 0 and no deflection current flows, and
consequently, the deflection anplitude can be
controlled to zero. If the voltage is gradually
I8edr chhen £§§ gursent val ug 9rad9%%'é/1tf2fr% 2&3tion
and i ncrea5|n8 tecti'on carr ent Zhd
a' Sfot"hﬁen Q‘ERLSCiéO”z%"PE tc&‘ dﬁf cacn 1'}%(:%a§ drﬁhan('ggaeover
er an appraoprra ion anplitu

b%w‘i‘?;%r %',lg ?ﬁie%&%cﬂq:ovgl Bﬁ? 9}9%3 ?r?g' 'fe‘i kﬁ?ts of

t er m nal e SOU nsi s

cgﬁge%hgg 859ﬁé£ﬁ%ﬁ%§b%%gahggbﬁ3afd t he sources of the

transi stor whi ch serve as the

tanty

cirou 1 S e B sBPH S Gl B =T ronenes
f d b

i SN2 487 'fgaaggfé%r%fﬁn%%e?&teﬁéé% rpune

e%@n"ﬁeﬂ&c%{%%ﬁé hg M éﬁa%ﬁné 932 %gzlhleel

connection s such e or exa
(¥h%ut terminal J3 is switched to 1 (ON), then one of the

inputs of the XNOR gate X10 is switched to 1.

Further, output terminals of the XNOR gates X10,
Xlz, X14 and X16 are connected respective ones of the
input terminals of the AND gates X2, X4, X6 and X8 and
also conneéted to respective ones of the input terminals
of the AND gates X3, X5, X7 and X9 through NOT gates X11,
X13, X15 and X17, respectively. Further, one of the input
terminals of each of the AND gates XB and X9 is connected
to a discharging angle correction switch K.

Furthermore, a deflection amplitude control

terminal B is a terminal for determining the amplitude of
one step of deflection and is a terminal which determines
the current values of the transistors M2, M7, Mi2 and M17
which serve as the constant current sources of the

-individual CM circuits. The deflection amplitude control

terminal B is connected to the gates of the transistors
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(M2 to M21) indicates that the transistor has a
standard device and (X2) (M/ to ML1l) indicates that

the transistor has a device equivalent to a paralle
connection of two standard devices. In the follown
description (XN) 23 303P1261 indicates that the S03F1261
transi stor has a device equivalent to a paralle
connection of N standard devi ces. Consequently, since
the transistors M2, M/, M2 and ML7 are (X4), (X2),

(XI') and (X1), respectively, if a suitable voltage is

a%' I ﬁq b &%g dt .g g% éﬂg éé]]_gle roun%fn§5.1£u§e control

tranS|stors rarn curren

t rt%riﬁlllc"l%@r B ?éhé& ttqa of %t I ghgfl t%gdeleq._trlctwcugg @t Pn

present circult i$ descri

deser bAtLoR: | SogldeN pii-theat henton, pai 4 onl, ntourt ne.
o il AT

CM CIFCUIt whi i ncludes the fransis ors

:E%Fg?fs t géé %ﬁ?éa%l Cﬁ&ﬂ%k?@fir%¥ﬁon % tud% can be

dlc%ﬁhmfgd E&rze%aﬂpgg tﬂg{ev[oelﬁ% E ;&ﬁeéra ﬂ% I@a{l'ﬁ%%

of 25V, C=71and sSin

R Oehe X0fker o LS QDI AN A dgre
ars Py,

inputted to the AND e out pu of the

AND-984 81 X7 RecBSHL cur?gﬁﬁe%frgel Ye %ﬁ?e&r he

M3 is turned on. Further he ou
gabe1 X0 b dmplitude can be increased.

In other words, an appropriate deflection amplitude
can be controlled with the voltage to be applied to the
terminal.

Further, the source of the transistor M1l connected
to the resistor Rh-B and the sources of the transistors
M2, M7, M12 and M17 which serve as the constant current
sources o£ the individual CM circuits are connected to
the ground (GND}.

In the configuration described above, the numeral
(XN), where N =1, 2, 4, or 50, added in a parenthesis to
each of the transistors Ml to M21 indicates a parallel
connection state of such elements, and for example, (X1)
{(M12 to M21) indicates that the transistor has a standard
device and (X2} (M7 to M11l) indicates that the transistor
has a device equivalent to a parallel connection of two

standard devices.  In the following description (XN)
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since the output of the NOT gate XI| is O, this output

O and A =1 are inputted to the AND gate X3.
Consequently, the output of the AND gate X3 becones

0, and the transistor Mb is turned off. Consequently,
since the drains of the transistors 24 S03P1261 SQ%91261
and M3 are connected to each other and the drains of

the transistors Mo and Mb are connected to each other,
when the transistor M3 is ON and the transistor Mo is
OFF as described above, current flows fromthe

tr SIS the tran i stor but no current
rovvs REEE tar "Pel MEanbIRRRE' Bhs (Gt cre PaBAPEBRE to
Further, iy

eR“nd curreeqnﬁq%garacgeﬁ E??%Pf t %%FC%%?ILSULL}rent
v ioisafogiTQEQ%BaFE%SBZ{%C%fth% HESFPARPS df2agt T 02 3na
VB o PRettanaitel or (e 7o @ﬁ%&r&?@?@ec FERlferbf et
st oL Bl e abgf E3S5 f“geﬁe%ré BroRES Fac fhinf)

h
fPEBSH& éfl’ q:t }:t%e}l Je.s{:cggsnSI ’g‘h gﬁa§%r?/]é§§%£{s§ of the

al so ETER3T St of W
S B0 8 holg F or a 1
the regis! ng@aéor{ L4 R SLRLE NP LS 93L8 Dl bea.
First, description is given with attention paid only to
the CM circuit which includes the transistors M3, M4, M5
and M6.
The discharge execution input switch A exhibits the
value 1 (ON} only when ink is to be discharged.
For example, where A = 1, B = application of 2.5 V,
C =1 and J3 = 1, since the output of the XNOR gate X10
is 1, this output 1 and A = 1 are inputted to the AND
gate X2, and the output of the AND gate X2 becomes 1.
Consequently, the transistor M3 is turned on.
Further, when the output of the XNOR gate X10 is 1,
since the output of the NOT gate X11 is 0, this output 0
and A = 1 are inputted to the AND gate X3. Consequently,
the output of the AND gate X3 becomes 0, and the

transistor M5 is turned off.

Consequently, since the drains of the transistors
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transistor M3 is ON, since current of a current val ue
determ ned by the transistor M2 is extracted fromthe
m dpoi nt between the resistor Rh-A and the resistor
Rh-B through the transistor M3, the current valug 1261
determined by the transistor M2 is added only to PR
current flowwng to the resistor Rh-A side. 25
S03P1261 Consequently, IRh-A > IRh-n. Wiile the
foregoing relates to the case wherein C = 1, where C
= 0, that is, where only the input to the deflection
dinae Of3: C AEQUET, h IS ?ggg r .(th
oﬁﬁé%hgmﬁﬁcﬁgg A, BC§% }% g%%hs% éﬁﬁl&k@ ?Péfég g

' Qh%h%rgﬁ§§s1€c§1§?]rbﬁd)%%daggvg%e E&%@cﬁﬂcﬁ@ 085k So T§]}]!:&J;h

as follows C 0 a out put of t

XNRBnOghe  ehik sk & M@OQ%egHe&?&ythé'%ﬁ%s%g%oknﬁytfst(?E‘F
the AND gate X2 becone (0 e out put of

the AND-gat& %A oveS %urggﬂ§eﬁy§wr§'ffroﬂ*& tfcég%g;?

becomes OFF. Furthér, when the output o

X1Q tﬁeotraﬁﬁﬂy%%ﬂ:ﬂ% OHEQUB%OéuEEEEHw?EOQ%tgrgalthe

becomes 1, the inpufs to the AND gate X3 becone (1, 1

(Arandidtorrib the thkr @9§h§19Eoﬂ‘VEI\45 S P O\froyéh%n

the transistor M6 is ON, current flows fhrough

tERRBLSEOF M- Hovweuer emfEoRRLN S u@ﬁ% hBecurrent flows
to the tramnsistor M6, no current flows to the transistor
M4 either. Further, since 2.5 V is applied to the gate of
the transistor M2, corresponding current flows only from

the transistor M3 to the transistor M2 from among the

transistors M3, M4, M5 and M6 in the case described above.

In this state, since the gate of the transistor M5
is OFF, no current flows to the transistor M6, and.no
current flows also to the transistor M4 which serves as a
mirror to the transistor Mé. Although same current In
should coriginally flow through the resistor Rh-A2 and the
resistor Rh-B, in the state wherein the gate of the
transistor M3 is ON, since current of a current value
determined by the transistor M2 is extracted from the
midpoint between the resistor Rh-A and the resistor Rh-B
through the transistor M3, the current value determined
by the transistor M2 is added only to the current flowing

to the resistor Rh-2 side.
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characteristic of the CMcircuit, current flows also
t hrough the transistor M4. Consequently, current flows
through the resistor Rh-A transistor M4 and
transi stor M6 by the power supply Vh. Then, the
current flowing through the resistor Rh-A all fleksFt2el
through the resistor Rh-B (since the transistor M is
OFF, the current flowing out fromthe resistor Rh-A
26 SO3P1261 does not branch to the transistor M
side) Meanwhile, the current flow ng through the
transi st Ll .flo into the resistor Rh-B side
because(%ﬁgk%P%ﬁgﬂ fo?gWB>iEMP€FF. Furthernore, the
current QW t h.the .transist Me_flo ta _
the tr ar@lls@orl%%ﬁlsEogéré%?ﬁrtl%er%léartéegsoitﬁ’gf%gl f%%%g‘\flﬁger\ﬂﬁlé’nc -
Cq= cyrrent .fl.owi ng_ through the.resistor, Rh-A

1 %ReEQeC W Eﬁﬁat is g?%et?#%¥ the ﬁgpuﬁh%% E?%e

ows “ouf’

br énc es to and e resi s
a 1St Qr. i when .C = Q, .not _qgnly the
oAl oee LA A A M crghiSardhAlech | 1R %hal0h o

LReeeUELRN (HOWARLLL BLOUOR. s U0° o Lo 3! OF ML | 00y

Into the resistor resu rrents

f | j - h | St :
e i R e L
rgﬁighégdggﬂfair%%gnetry where C = 1 and where C 0. By
ma

ing the current "anounts to flow through the
When C= 0 and J3 = 1, the output of the XNOR gate

X10 is 0. Consequently, since the inputs to the AND gate
X2 become (0, 1 (A = 1)), the output of the AND gate X2
is 0. Consequently, the transistor M3 becomes OFF.

Further, when the output of the XNOR gate X10 is 0,
since the output of the NOT gate X11 becomes 1, the
inputs to the AND gate X3 become (1, 1 (A = 1)), and the
transistor M5 is turned ON.

When the transistor M5 is ON, current flows through

the transistor Mé. However, from this and the

characteristic of the CM circuit, current flows also
through the transistor M4.

Consequently, current fiows through the resistor
Rh-A, transistor M4 and transistor M6 by the power supply
Vh. Then, the current flowing through the resistor Rh-A
all flows through the resistor Rh-B (since the transistor

M3 is OFF, the current flowing out from the resistor Rh-A
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resistor Rh-A and the resistor Rh-B different from

each other in such a manner as descri bed above, a
bubbl e generation tinme difference on the two pieces

of the heat generating resistor nmenber 13 can be

provi ded. Consequently, the discharging directiofY3fl26l
an ink droplet can be deflected. Further, the

di scharging direction of an ink droplet can be

changed over between symmetrical positions 27

SO03P1261 in the juxtaposition direction of the

n e 8 ' =.1. ar =_0.. 1
"Rt PRI R IR o S e o

r t . ' n t def ect i nt.r ol
[ ESpEr2 RN R AR Ll U Bty SOPsle
SWirfGhefeJ 2. 808 I A& fslirdtehﬁéc%\ﬂ;é Ct[rheed N R LGS s
the current anmounts to be supplied to the résistor

i - : ipely. |
Rovh. 2ol Y, Ske BD:RfehiBRiRE: CAPLEGh DRLY, 11

particul ar, Ile'the current to be

tanskshess M IR, £33 QﬁeCQPéﬁéﬁéé?i by the defection

control swtch J3, the current to bé supplied to the

Lransi stiich Wcardrbhbi£an Der6aBh! obhed BY-1Ne he

defection control swtc hernore, the’ current

! CubPonBUPRY it 0B ERDSLSLAU MiA-ANE W8N EEN: Doing

controlled by the defection control Swit ch i
flows out to the resistor Rh-B side and the transistor M3
side, when C = 0, not only the current flowing through
the resistor Rh-A but also the current flowing through
the transistor M4 flow into the resistor Rh-B. As a
result, the currents flowing through the resistor Rh-A
and the resistor Rh-B have a relationship of Rh-A < Rh-B.
Then, the ratio exhibits symmetry where C = 1 and where C
= 0.

By making the current amounts to flow through the
resistor Rh-A and the resistor Rh-B different from each
other in such a manner as described above, a bubble
generation time  difference on the two pieces of the heat
generating resistor member 13 can be provided.
Consequently, the discharging direction of an ink droplet
can be deflected.

Further, the discharging direction of an ink

droplet can be changed over between symmetrical positions
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Then, as descri bed herei nabove, drain currents of the
ratio of the transistors M4 and Mb transistors M and
M|l : transistors M4 and M6 = 4 : 2 : 1 can be
supplied to the transistors as described herei nabove.
Consequent |y, the discharging direction of an inkS03P1261
droplet can be changed to 8 steps of, using the 3

bits of the deflection control switches J1 to J3,

(Ji, J2, J3) = (0, 0, 0), (0, 0, 1), (O, 1, 0, (0O,

1, 1), (1, 0, 0, (1, o, 1), (1, 1, 0), and (1, 1,

1). SQ3P1261 . Furt her i.nce the current anmpunts to
ffghﬁﬁﬁﬁggﬁégPﬁ%lF%%%S|% %ﬁw%OEQwag?eNﬂagégﬁf can
be if th vol t gges .t o _be applied between the
gé#%ﬂgﬁggghgpa?oﬁ%%t%ﬁrq?ﬁé&]thg aegrection'annunt
per one sie n.he _chang whi.l e t ratio of the
drain cu?éeﬁ §§{§E?Fg®§ h?gﬁﬁh Y?é?etﬁﬁ%1i9§F8Péng

r%g%lcgép%lg{llrefg{etsh I‘OmJaI‘ %’as%s eg%%%lﬁgog yg\q/:reei ?g&\%\égﬁon

t he ['ection directlion can

' Jut Ve .
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t'he 'nozzl és by means 6f "thé de ction

CANGRRUEL SRS o SN B FL e onl Rl e oene

resent embodi ment, "a plural (
PRA9PeAL BhGund AR AR LY YRS Lo RhLR S
the resistor Rh-B can be set more finely.

In particular, while the current to be supplied to
the transistors M4, Mé can be controlled by the defection
control switch J3, the current to be supplied to the
transistors M9 and M1l can be controlled by the defection
contreol switch J2. Furthermore, the current to be
supplied to the transistors M14 and M16 can be controlled
by the defection control switch JI.

Then, as described hereinabove, drain currents of
the ratio of the transistors M4 and M6 : transistors M9
and M1l : transistors M14 and M16 = 4 : 2 : 1 can be
supplied to the transistors as described hereinabove.
Consequently, the discharging direction of an ink droplet

" can be changed to 8 steps of, using the 3 bits of the
‘deflection control switches Jl to J3, (J1, J2, J3) = (0,
o, 0, (0, 0, 1), (0, 1, 0), (O, 1, 1), (1, O, 0}, (1, O,

1y, (1, 1, 0), and (1, 1, 1).
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and di sposed in a zigzag pattern such that adjacent

ones of the heads 11 are opposed to each other (each
head 11 is disposed in a phase rotated by 180 degrees
with respect to an adjacent head 11). In this

instance, if comon signals are sent fromthe S03P1261
defl ection control switches J1 to J3 to two heads 11
di sposed adj acent each other, then the deflection
directions of the two adjacent heads 11 becone
opposite to each other. Therefore, in the present

ui ton izl MosSChhR el REE AR ElE on hrvectme
st S R R = e RS
| RATRER"EF oL FEPNEY LB Reh LR PR Sl ae RO of
A R S e T

e ey Pl Fallo O ol BRE P RRESREL o £o8: il e

head, 10 b it ,Q,a,fixed direction. Further,
aIt%gugﬁE?ﬁ% %ﬁscrgiérﬁgléngle correction switches S

o0, Sk ae b Al v Spobgg B ehes
dhé%h@EQi&Q &Hfé%%ﬂdﬁ”cgﬁ ﬂQkChgﬁgaﬁz%G%r between
symmetrical positions in the juxtaposition direction of
the nozzles 18 by means of the deflection direction
changeover switch C.
As shown in FIG. 2, in the line head 10 of the
present embodiment, a plurality of heads 11 are
- juxtaposed in the widthwise direction of the print paper
and disposed in a zigzag pattern such that adjacent ones
of the heads 11 are opposed to each other (each head 11
is disposed in a phase rotated by 180 degrees with
respect to an adjacent head 11). 1In this instance, if
common signals are sent frbm the deflection control
switches Jl to J3 to two heads 11 disposed adjacent each
other, then the deflection directions of the two adjacent
heads 11 become opposite to each other. Therefore, in the

present embodiment, the deflection direction changeover

switch C is provided so that the deflection directions of
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swi tches used for correction of the ink discharging
angle. First, the discharging angle correction swtch
Kis a switch for deciding whether or not correction
should be perforned and is set such that correction

is performed where K = 1 but is not perforned whefdFieol
= 0. Moreover, the discharging angle correction switch

S is a switch for.deciding which direction should be
corrected, in the juxtaposition direction of the

nozzl es 18. For exanple, when K = 0 (when correction

PRt SRR 055 COF LOBD ! B e

t t
e PR DA i
e 203! 3005 MU0 A0 WD besom 0o AlsRcehe g i

cuLkeptscto %I tﬁroggﬁd%hﬁ rgss storoﬁh&gngdgg o

resistor o not  exhi bit’ any” change

haﬂgchw@fé 6K eve]nr— %eﬁ 2%&&1%%}& teﬁld »%)e(%ofyﬁc?d t:;géé,r

= 0 and C = 0, en t gate

b = t X put t ed
tgﬁ?”ﬁéA‘%c%“%Qﬁﬁqié” Bﬁet%%?f‘f%tc‘%fl R Gt 6

bEGARES dosANG N ! ??85' st OEhM He lfﬁ%ﬁlg
Furt her,” since oné of the 1nputs: t gate X9
directions of the heads 11 of the line head 10 can be set
to a fixed direction.

Further, although the discharging angle correction
'switches S and K are similar to the deflection control
switches Jl to J3 in that they are switches for
-deflecting the discharging direction of ink, they are
switches used for correction of the ink discharging angle.

First, the discharging angle correction switch K is
a switch for deciding whether or not correction should be
performed and is set such that correction is performed
where K = 1 but is not performed where K = 0.

Moreover, the discharging angle correction switch S
is a switch for deciding which diréction should be
corrected, in the juxtaposition direction of the nozzles
18.

For example, when K = 0 {when correction is not

performed), since one input from among the three inputs

30




beconmes 0 through the NOT gate X17, the output of the
AND gate X9 becones 0 and the transistor M20 becones
OFF. Consequently, since the transistor M0 is OFF

no current flows to the transistor M1. Further, 8§ ey
the characteristic of the CMcircuit, no current

flows to the transistor M9 either. However, since

the transistor M8 is ON, current flows out from the

m dpoi nt between the resistor Rh- A and the resistor

Rh-B into the transistor It is possible to reduce
tRe euEhegt gjatte@exgﬁgggtg mcﬁne%map%?gh%ﬁhtbe

the that of e resistor nsequent |

d k C
SS9 AEND 00 0k HhOR il b LB

0%153@ hﬂgodiﬂgﬂﬁyéngis%og%egf%eéﬂﬁrM?b g%gﬂ% ?EFtr%ﬁso

j uxt aposi tion direction o € nozz

benrotedni hator dMilee aninpbhe S@B&Q AQe %ﬁi the
dIS ar

above, correction by 2 bits orned di ng

apgkee6OS rEs iy %wrbﬁeﬁstﬁe apds K pﬁeﬁf 9%&%@ f

t he nunmber of switches i s I ncrease I ner

COEEESELARICAN die naehLgyed; « ig) %haffag eSWitches J1 to
J3, S and K described above are used to deflect the

di schar gimngndi £egd+ oM, %erjenlﬁ( dropl £5y I NG AW MRt 3¢
(deflection current 1def) can
is assumed that S = 0 and C = 0, then the output of the
XNOR gate X16 becomes 0. Consequently, since (1, 1, 1)
are inputted to the AND gate X8, the output of the AND
gate X8 becomes 1, and the transistor M18 is turned on.
Further, since one of the inputs to the AND gate X9
becomes 0 through the NOT gate X17, the output of the AND
gate X9 becomes 0 and the transistor M20 becomes OFF.
Consequently, since the transister M20 is OFF, no current
flows to the transistor M21.

Further, from the characteristic of the CM circuit,

no current flows to the transistor M19 either. However,

since the transistor M18 is ON, current flows out from

the midpoint between the resistor Rh-A and the resistor
Rh~B into the transistor M18. It is possible to reduce
the current amount of the resistor Rh-B compared with the

that of the resistor Rh-A. Consequently, the discharging

angle of an ink droplet can be corrected thereby to
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represented by (Expression 1) Idef =J3 x 4 x Is + J2
X2xls+ Jl xIs+SxKxls (4xJ3+2xJ2+

JI + Sx K) x Is In the Expression 1, +1 or -1 is

given to JlI, J2 and J3, and +1 or -1 is given to_ S
while +1 or O is given to K As can be recogni zeg®3F1261
fromthe Expression 1, the deflection current can be

set to 8 stages by settings of J1, J2 and J3, and
correction can be perfornmed by S and K independently

of the settings of J1 to J3. Further, since the

d%kh%%kkogh§3%$§ﬁ%mfgﬁpqggéﬁto%9th£9Hh%?ﬁ%%?%ﬁiBy a

positive va ages 1 n negatilve

f I | I ect.i f . 1.nk
Sgaezelonyalacndhe I6 Leclion. dhosclion of g bk

ropl et can et to the opposite directio

jQ%Eapgggié§nh8_direction of the nozzles 18. For
exanple, In FIG 4, it is possible to deflect the

def | ect{an .4l kgchjopool ok vl 61 B 0 b0, LS o

left.side with respect to thé vertical ditec

dh@@ﬁ&kﬁ@ﬁiébdaég cgkr@?gi8£$§%t£]agﬁik%géeéh§¥ot?%e

deflection direction of an i dro

it Sl B AR AT Al
apRLESBREd Y if the number of switches is increased, then
finer correction can be achieved.

Where the switches J1 to J3, S and K described
above are used to deflect the discharging direction of an
ink droplet, the current (deflection current Idef) can be
.represented by

{(Expression 1) Idef = J3 x 4 x Is + J2 x 2 x Is +
Jl x Is + 8§ x K x Is

| = (4 x J3 +2x J2+ JlL +S xK) x Is

In the Expression 1, +1 orr—l is given to J1, J2
and J3, and +1 or -1 is given to S while +1 or 0 is given
to K.

As can be recognized from the Expression 1, the
deflection current can be set to 8 stages by settings of
Jl, J2 and J3, and correction can be performed by S and K
independently of the settings of J1 to J3.

Further, since the deflection current can be set to

four stages in positive value and four stages in negative
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Further, by controlling the application voltage value
to the deflection anplitude control termnal B, the

di scharging defl ection angle of an ink droplet can be
changed (the application voltage val ue can be
controlled digitally, for exanple, using a DA S03Pizel
converter). Accordingly, since the transistors M, M

and ML2 have the ratio of (X4), (X2) and (X1) as

descri bed hereinabove, the drain currents to them
exhibit the ratio of 4:2:1. Consequently, the current

anpUnfe,CaRcPg: ENANGESH &ﬁ%é@t&%& Fages; Eg!gl%tr%ggebe

corresponding to the tage val ue app 0 th

des]cétectto' Qﬂeagﬂ%ééﬁ% cﬁ%tcrtqlonst gﬁ"l:l?@' %@{té@%&%t& ﬁl'” L,

the di scharging deflection angle

can Re+adhustedhd g, &iAhts ﬁ%age§orléx u{tﬁgnggte , it

that, if the nunber of transistors
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natural ly be changed nore fine I'S posSS
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di s rging deflection angle (In this™ exanple

Meel-d B ded | cdd i Q@QuaﬁkeEglén'fh'f%%pOQ§eFF§ %EQS to

vol tage value applied to the deflecti-on anp
certrnaktt endn iad1 B 18k HErbétP@ﬁséﬁﬂé% %ksan%bgt by ©

di scharging deflection angle to as seen

Fk@-théorlght side (Z2 direction in FIG. 4}). Further, the
value of 8, that is, the deflection amount, can be set
arbitrarily.

Further, by controlling the application voltage
value to the deflection amplitude control terminal B, the
discharging deflection angle of an ink droplet can be
changed (the application voltage value can be controlled
digitally, for example, using a D/A converter).

Accordingly, since the transistors M2, M7 and M12
have the ratio of (X4), (X2) and (X1) as described
hereinabove, the drain currents to them exhibit the ratio
of 4:2:1. Consequently, the current amount can be changed
to eight stages within a range corresponding to the
voltage value applied to the deflection amplitude control
Iterminal B. As a result, the discharging deflection angle

of an ink droplet can be adjusted to eight stages. It is

to be noted that, if the number of transistors is further
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Now, several exanples where the configuration

descri bed above is used to vary the resolution in
printing are described. FIG 7 is a viewillustrating
a state wherein an ink droplet is discharged in a

defl ected state fromeach of the ink discharging?3E1261
portions NI to N3 of a head 11. It is assuned that,

in FIG 7, the discharging deflection direction of an

i nk droplet fromeach of the ink discharging portion

Ni and so forth can be changed over to eight
different directions using 3 bits of the deiiquéon

COREEDRSN tidIfEs the £BTIRNG RN 19580 “ehBF &1 ndbdve.

Further, it is assuned that the discharging
dehpeged drehdii@ediaxi mum defl ecti on amount) is set to

a 1in response to the voltage val ue plied to t

def | ect i?8i¥arpl FFUH%S%Joth]t‘?"olgfocrerer’ﬁaﬁlgﬁgB. a%f%ﬁ%l
Here, in FIG 7, the _ dischargin efl ection angle | 5
SEEGin7th%Df%ﬂq(ﬁﬁen&lﬁﬁﬁﬂﬁglg% %é#%ﬁﬁ%ﬁ@eﬁ?gg%egl%;kﬂf%

the ink dischargin ortions, for_exanple, Ln '
dPSERRYi - pdrm 6’%§ RFEAAT RBOUTH )écé’r £ & 5??5’%%‘4 ¥

G, 2char g, SLLSCLEG0.2I0L¢ ) 3,560 RUEh, Lhgl, ok
position D1 of an ink droplet wh tq% in% ?ngley IS
QP§Ehﬁ?beEP¥TFH%4u§'n8§tlFlSﬁtp?ﬁ%égyﬁwanlFﬁe eft side
Igﬁsgﬁggggﬁglég%lection angle to B (# o) as seen in FIG.
10.
Now, several examples where the configuration
. described above is used to vary the resolution in
printing are described.

FIG. 7 is a view illustrating a state wherein an
ink droplet is discharged in a deflected state from each
of the ink discharging portions N1 to N3 of a head 11. It
is assumed that, in FIG. 7, the discharging deflection
direction of an ink droplet from each of the ink
discharging portion N1 and so forth can be changed over
to eight different directions using 3 bits of the
deflection control switches J1 to J3 as described
hereinabove. Further, it is assumed that the discharging
deflection angle (maximum deflection amount) is set to «

in response to the voltage value applied to the

deflection amplitude control terminal B.
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portion Ni and another position D2 of an ink dropl et
when the ink droplet is discharged to the nost |eft
side from the right side ink discharging portion N2

and a landing point distance L2 between adjacent O%@Z§61
of ink droplets when the ink droplets are di scha rge

in the eight directions fromthe one ink discharging
portion Nl or the like may be 5.3 pmand equal to

each other. Furthernore, the distance between the ink

di scharging portion Ni and so forth (nozzles 18) is

e, WHSFE-anti REC o bpl Bt P A ERERget (o Er ey
< o o @ ey %2131{' PR & o
oFE g %ﬁ%%g&%@' o el Lo Wcpygoemi oty oy
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| tg??$uxta éiﬁg'@i%tggﬁ%ﬁﬂgﬁﬂggwe%&g%,h%%d@hécﬁéégtiah D1

bHa m so as

dggL%gEﬁ%ﬁ§$%9é¥qt wbe?ﬁgﬁérfﬁﬁ df@ﬂa dei§charged to
the most right side from the left side ink discharging
portion N1 and another position D2 of an ink droplet when
the ink droplet is discharged to the most left side from
the right side ink discharging portion N2 and a landing
point distance L2 between adjacent ones of ink droplets
when the ink droplets are discharged in the elght
directions from the one ink discharging portion N1 or the
like may be 5.3 pm and equal to each other.

Furthermore, the distance between the ink
discharging portion N1 and so forth fnozzles 18) is set
to 42.3 um so as to implement 600 dpi.

At this time, where an ink droplet is discharged
(in FIG. 7, the discharging direction of the link droplet
is indicated by a thick line} along the fourth deflection
direction as counted from the left side in the
dischargeable eight deflection directions in all of the

ink discharging portion N1 and so forth in FIG. 7, the
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di schargeabl e ei ght deflection directions fromall of
the 1ink discharging portion Ni and so forth as seen
Ln FLG. 8 (in this instance, each of the ink

i scharging portion N and so forth discharges a
droplet eight tinmes on one line (line in thg 03ﬁ¥§61
juxtaposition direction of the ink discharging
portion Ni and so forth), the landing position
di stance between the ink droplets is 5.3 pmto
i npl enent 4,800 dpi. Meanwhile, it is assuned that, in
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(in this instance, each of the ink discharging portion N1
and so forth discharges an ink droplet eight times on cne

line (line in the juxtaposition direction of the ink

discharging portion N1 and so forth), the landing

position distance between the ink droplets is 5.3 mm to

implement 4,800 dpi.

Meanwhile, it is assumed that, in FIG. 9, the left
side ink discharging portion N1 discharges an ink droplet
in the fourth deflection direction as counted from the

. left side and the central ink discharging portion N2
discharges ink droplets in the first and sixth directions
as counted from the left side while the right side ink
discharging portion N3 discharges ink droplets in the
third and eighth directions as counted from the left side.
In other words, while the ink discharging portion Nl

discharges an ink droplet once on one line, the ink

36



that is, 26.5 pmto inplenment 960 dpi. Furthernore,
FIG 10 shows an exanpl e wherein the discharging
defl ection angle is changed froma to As descri bed
her ei nabove, the discharging deflection angle caqgfe €1
changed froma to (3 in response to the voltage Y
applied to the deflection anplitude control termna
B. Here, it is assuned that, where the discharging
defl ection angle is (3, the | anding point distance L2
(corresponding to L2 in FIG 7) between ink droplets

en .the.ink droplets.are . dji.scharged in_th i
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discharging deflection angle is changed from o to B. As
described hereinabove, the discharging deflection angle
can be changed from o to P in response to the voltage
value applied to the deflection amplitude control
terminal B.

Here, it is assumed that, where the discharging
deflection angle is $, the landing point distance LZ
{corresponding to L2 in FIG. 7) between ink droplets when
the ink droplets are discharged in the eight directions
from one ink discharging portion N1 oxr the like is set to
7.06 pm.

Further, the discharging deflection angle B is set
such that, in two adjacent ones of the ink discharging
portions, for example, in the ink discharging portions N1
and N2, the landing position D3 of an ink droplet when
the ink droplet is discharged in the seventh direction as

counted from the left from the left side ink discharging
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di schargi ng deflection angle is set such that the

| andi ng position D4 of an ink droplet when the ink

droplet is discharged to the nost right side fromthe

| eft side ink discharging portion NI and the Iand|5§E}26l
position D4 of an ink droplet when the ink drople

di scharged in the second direction as counted fromthe
left fromthe right side ink discharging portion N2

substantially coincide with each other. It is assuned

that, in FIG 10 the left side ink discharging
ortlon an ink dro Iet u
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3§e%t 51£g iﬁﬂﬂéﬁg%ﬂérggggdgbrtlon N1 and the landing

position D4 of an ink droplet when the ink droplet is

discharged in the second direction as counted from the
left from the right side ink discharging portion N2

substantially coincide with each other.

It is assumed that, in FIG. 10, the left side ink
discharging portion N1 discharges an ink droplet in the
fourth deflection direction as counted from the left side
and the central ink discharging portion N2 discharges an
ink droplet in the third direction as counted from the
left side while the right side ink discharging portion N3
discharges ink droplets in the second and seventh
directions as counted from the left side. In other words,
while the ink discharging portions N1 and N2 discharge an
ink droplet once on one line, the ink discharging portion
N3 discharges an ink droplet twice on one line.

Where the ink discharging portions N1, N2 and N3
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As described above, where the ink discharging portion
N1 and so forth can deflect and di scharge an ink

droplet in eight directions, a plurality of

resolutions can be used for printing by changings6£¥326l
di scharging direction fromthe ink discharging

portion Ni and so forth. Furthernore, further

di fferent resolutions can be wused for printing by
changi ng the discharging deflection angles. Wile the
original printing resolution of the printer of the

' pr%éeggﬂggg9géérqg éﬁisGQQngQ%fgé?gefgbéﬁh% Eh§5F7Eistance
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iggﬁaggeugéhjf&% ﬁyin%éﬁg by changing the discharging
direction from the ink discharging portion N1 and so
forth.

Furthermore, further different resolutions can be

- used for printing by changing the discharging deflection
angles.

While the original printing resolution of the
printer of the present embodiment is 600 dpi as seen in
FIG. 7, where the discharges of ink droplets from the ink
discharging portion N1 and so forth are thinned out,
printing can be performed also with 300 dpi or 150 dpi.
Furthermore, by printing with a density twice or four
times that of FIG. 7, printing with 1,200 dpi or 2,400
dpi can be implemented in addition to printing with 4,800
dpi illustrated in FIG. 8.

Furthermore, such printing with 960 dpi as seen in

FIG. 9 can be implemented, and also printing with 480 dpi

or 320 dpi can be implemented by thinning out the landing

39



Furt hernore, by thinning out the | andi ng point

di stances of ink droplets illustrated in FIG 8 to
1/3, printing with 1,600 dpi can be inplenented, and
by thinning out the | anding point distances further

to one half, printing with 800 dpi can be S03P1261
i npl emented. Further, in addition to printing with 720
dpi illustrated in FIG 10, also printing with 360

dpi can be inplenmented by thinning out the Ianding
poi nt distances in this instance to one half. In the

present enbodi nent, .whe rint data . are ., inputted t
PRESHF: aference At dPRodrRRbP e | BHES deceRRhete | 12
&ﬁgpgp?e to the inputted print data. For exanple,

r

he resolution of the print data is 300 dpi
aIthougq,' IS possible to set th

resolyti&ﬁkgﬁﬁgfr?o PReHHREENG % EEE?EéH%+WQHpr¥fa,
weRceRe P hiy Feelpbl by b Ehanged o LA
PBEOT LTS i SeBpePa: POk 61 A OSBRSS e e aRput er
Ok BEATAS % 5 kPR bR RO B e e
BePEY DR A IS B b B 5 300 auigmaligct

;esol ution.nIhe pLipidNg 299! Ut Qn; By, be, changgd to
illustrated in FIG. 10, also printing with 360 dpi can be
implemented by thinning out the landing point distarnces
in this instance to one half. |

In the present embodiment, when print data are

inputted to the printer, a printing resolution is
determined in response to the inputted print data. For
example, where the resolution of the print data is 300
dpi, although it is possible to set the printing
resolution equal to the rescolution of the print data,
also it is possible to change the printing resolution.
When the printing resolution is to be changed, although
it is possible to change the-printing resolution by an
operation of a user on the computer or printer side, also
it is possible to set a printing resolution corresponding

to the print data in advance on the printer side and

automatically perform such change of the printing
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printing resolution by which the resolution
deterioration is little, for exanple, based on
information of the print size and information of the
resolution in the inputted print data or based on
information of the print size and information ofS§Hel261
nunber of pixels. Further, where the resolutionis to

be changed, when the resolution of the print data is
Mdpi, if the printing resolution after the change is
set to Mx n (n is a natural nunber) or Mx 1/n, then

deterioration of the resolution can be suppressed | ow
fmPiBFyonFquﬁePﬁﬁPEm%%ﬁ%l%om PA§ PROCRTRIGH % °
be .determned, i eterm ed sucg that a‘t
Pr%ﬂéln%r¥?ﬂ°%ﬁﬁ%fﬁw ewéhcﬁq F pri %F&&n §5PLEP TR Lo
det ernm.ned. ot herwi se such that pa
Ok hi TR ot SRy O T paE S i e o PE th print
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fo t he docune After a

set to | rntl
asol ut FORETB=actBP R nt, ATG 447 EBnar ot g Ber I HEE
angen thg“%ég% %&%%hg%gkﬁg é%géé(ggta4%ssgsgég?llf the
printing resolution after the change is set to M x n (n
is a natural number) or M x 1/n, then deterioration of
the resolution can be suppressed low favorably.
Furthermore, when a printing resoclution is to be
determined, it may be determined such that all of the
print data have an equal printing resolution, or it may
be determined otherwise such that part of the print data
has a first printing resolution and the other part of the
print data has a second printing resolution different
 from the first printing resclution. For example, where
the print data include both of a photograph and a
document in a mixed state, the printing resolution may be
determined such that it is set to 600 dpi for the
photograph while it is set to 300 dpi for the document.
After a printing resolution is determined, the

discharging deflection angle, the ink discharging portion
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N1 and so forth which should discharge an ink dropl et

is selected based on the printing resolution. For
exanple, a data table wherein, for all printing
resolutions with which the printer can print,

di schargi ng defl ection angles corresponding to theiP1261
and the ink discharging portion NI and so forth to be
sel ected are set in advance may be provided such that
the data table is referred to to select a discharging
defl ecti on angle and the ink discharging portion N
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e ecuhéégkng portion N1 and so forth which should

discharge an ink droplet is selected. It is to be noted
that, where the resolution is equal to or higher than 600
dpi, all of the ink discharging portion N1 and so forth
are selected in the printing region, but where the
‘resolution is lower than 600 dpi, since the ink
discharging portion N1 and so forth in which discharges
of ink droplets are thinned out (discharging of an ink
droplet is not performed} exist, the ink discharging
portion N1 and so forth are selected.

Then, after a discharging deflection angle is
determined, the deflection amplitude is controlled by
-controlling the voltage value to be applied to the
deflection amplitude control terminal B so that the
determined discharging deflection angle may be obtained.

Further, upon printing, a discharge execution
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S03P1261 signal wth which the discharging direction
of an ink droplet can be specified is transmtted to
each of the selected ink discharging portion N and
so forth. For exanple, the discharge execution signal ,
represents the eight discharging directions of tHe3Fi26l
i nk discharging portion Ni and so forth in codes of
eight digits in order fromthe left side and
represents the case wherein an ink droplet should be
di scharged by "1 but represents the case wherein an

JoT OISR R AR higgﬁéﬁ%ﬁe%fﬁow& afy L3k

dsehaLge exseton s anal S LFETRE G (ton eREh gE the
Nohd e R et R T i Dt S
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case wherein an ink droplet should not be discharged by
0

In this instance, for example, in the example of

" FIG. 9, a discharge execution signal of “00010000 is
transmitted to the ink discharging portion N1, a
discharge execution signal of “10000100 is transmitted
to the ink discharging portion N2, and another discharge
execution signal of “00100001 is transmitted to the ink
discharging portion N3.

| When the discharge execution signal is received,
the ink discharging portion N1 and so forth control
discharges of an ink droplet in accordance with the
received signal. For example, if the ink discharging
portion N2 receives the discharge execution signal of
“10000100 described hereinabove, then the ink

discharging portion N2 controls so that an ink droplet is
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43 S03P1261 discharged in the first and sixth
directions as counted fromthe left side on the Iine.
It is to be noted that it is necessary for the

printer side to change also the printing timng of the
print paper P in the feeding direction in responsé08pl26l
the printing resolution. For exanple, where the
printing resolution of 600 dpi is used for printing,
it is necessary to performprinting such that the

| andi ng point distance between ink droplets is 42.3
pm.n the juxtaposition direction of the ink
diESRAGIRY PortrontiNist and s6xEBr i eticEFers SPUBLPH
t&gﬁfeeging ?ireption of the print paper P (direction
perTEndiEut &t b t o 4he ™ jHiset 4pBSrtion direction of the

i nk di schargin ortion Ni. and so forth), it _is
necessary’ f tg’ng’el BRAFAGERRT Mt i desregab¥t frerthsik

droplets to be 42.3 pm(refer to FIG, 7). \Wile an
e%g&i%ﬁﬁn?l%? ?%&*&F@&%&SPN&%W%WG Je@dppped the
abovet t he gresent i nvention is not linited to the
eRBE BRAYSUs crt 8¢ dF6PENButEsrE 4R ot eFRANPR to the
vari,ous_manners, for exanp Pﬁs descri bed bel ow., (1)

| e,
WREF-BEERE 5‘?%%]&%10&1)0’6%@?%?&4 ScoMPRyr B3 Rt iffat

thg di schar gi d ef |l ection angle can be changed to a

of ©3° Pﬁjeorb??]{:t% g FPésdPutPen ‘%‘%@%”&Hé‘ﬁgea otferwi se
b%ecessary to perform printing such that the landing point
distance between ink droplets is 42.3 um in the
juxtaposition direction of the ink discharging portion N1
and so forth. However, also in the feeding direction of

. the print paper P (direction perpéndicular to the
juxtaposition direction of the ink discharging portion N1
and so forth}, it is necessary for the landing point
distance between ink droplets to be 42.3 um (refer to FIG.
7).

While an embodiment of the present invention is
described above, the present invention is not limited to
the embodiment described above but can be modified in
various manners, for example, as described below.

(1) While the present embodiment is configured such
that the discharging deflection angle can be changed to «
or B, the printing resolution may be changed otherwise by

changing only the discharging direction of an ink droplet
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changi ng only the discharging direction of an ink
droplet 44 SO3P1261 to be discharged fromthe ink

di scharging portion NN and so forth while the

di scharging deflection angle is fixed. However, where
the di schargi ng deflection angle can be changed,S@3Ri26l
t he nunber of kinds of the printing resolution which
the printing apparatus has can be nmade greater. (2)
While, in the present enbodinent, the current val ues
to flow through the two divisional pieces of the heat
geneyating resistor nenber 13 are nade different from
e&th %t%?cftaoriﬁ%\ﬁr&@ APei Fk A¥TdrditadBOREL AN t Tk and
periqds of tinme (bubhle generation tines) required for
afi® ?ﬂﬁtfar‘ﬁmle% 6 BRSEBRF SR HrAHE TG TIPPBLE ohal £1xed.
pi.eces of .the heat generathﬂg resi stor nmember 13, the
mECRSECOf WISy idih GLSHRATITHE it e&dvBe apgRotan be
limted to this, but two divisjonal pieces of a heat
gsﬁ]a?%?ﬁ*rngtﬁeégi%}eomﬁ@ﬁb% R q4fa R Fhan PEATEINT

resi sfance val.u y be. provided in a juxtaposed
 BPRRFEG PSR ALk BEHeF L PP AR S RPN e made
supplied at different timngs to the two divisiona
p?g%%ge%ﬁ the heat generating resistor nenber 13. For

exanpl e, .if_an_independent switch jis provided for
each of (Phe"PabCpi Lo PrEREneaPLGLRETT 1 s S9FERRF

g?? Lgeise#%a %ll%wt ht%r%'\tll\ngltl Ct ees t%rroe d%@iggg%glogigct:es of the
heat generating resistor member 13 are made different
from each other to provide a time difference between the
periods of time (bubble generation times) required for an
ink droplet to be boiled on the two divisional pieces of
the heat generating resistor member 13, the method of
providing such time difference is not limited to this,
but two divisional pieces of a heat generating resistor
member 13 having an equal resistance value may be
provided in a juxtaposed relationship to each other such
that current is supplied at different timings to the two
divisional pieces of the heat generating resistor member
13. For example, if an independent switch is provided for
each of the two pieces of the heat generating resistor
member 13 and the switches are switched on at different
timings, then a time difference can be provided between

the times required for an ink bubble to be generated on
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timngs, then a tine difference can be provided

between the tines required for an ink bubble to be
generated on 45 S03P1261 the two pieces of the heat
generating resistor nenber 13. Further, to change the
current values to flowto the pieces of the heat s03plzé6l
generating resistor nenber 13 and to provide a tine

di fference between the tines within which current is
supplied may be used in conbination. (3) Further,

whil e the present enbodi nent indicates an exanple
wherein two divisional pieces of a heat generating

r ddiestyp RERPRY AR tdie hgpsvoererehimnadsiletori gainger 13.
chanber 12, the nunber of such divisional pieces is
nSIERATt eBlo t@hamss thisucurrens pokssbite tfdoyséot hhee

or nore pieces of a heat generating resistor nmenber 13

(&dergs gbnrathent weassptingt apvseePy megheri AR pRYUER
chanber 12. Also it is possible to forma heat _
gErevaleny t¥esidiffecenrenbeveenmhmnd iggs Wi dhen vifdh
is not in a divisional formand connect a conductor
( EPEEERB I , SURR. iesk Bl Be weed ¥olpEdibackoportion of
a substantiall¥ meandering portion (substantially U
shape or{¥h&UFRey i wike shperienepranmppdimrnthdadicates
generatiqg resi stance nenber. Furthernore, a
pARNR¥ B L9 It TSA Po L WP hel Kbt onpeln éYigcesg o fr ashedtance
menber for generating energf for discharging an ink
dPBPPET LI diaAidéaTi HeBlar 1aavte twevVpeeti dAsoreckk
liquid chamber 12, the number of such divisional pieces
is not limited to this, but it is possible to use three
or more pieces of a heat generating resistor member 13
{energy generation means) juxtaposed in one ink liguid
chamber 12. Also it is possible to form a heat generating
resistance member from one substrate which is not in a
divisional form and connect a conductor (electrode), for
example, to a folded back portion of a substantially
meandering portion (substantially U shape or the like) in
a shape in plan of the heat generating resistance member.
Furthermore, a principal portion of the heat generating
resistance member for generating energy for discharging
an ink droplet is divided into at least two portions such
that a difference is provided in generation of energy

~between at least one of the divisional principal portions

and at least another one of the divisional principal
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that a difference is provided in generation of energy
bet ween at | east one of the divisional principa
portions and at |east another one of the divisional
princi pal 46 SO3P1261 portions. Accordingly, the
di scharging direction of an ink droplet nmay be S03P1261
deflected by the difference. (4) Wile, in the present
enbodi ment, the heat generating resistor nmenber 13 is
taken as an exanple of the energy generation neans of
the thermal type, a heat generating elenent forned

rom an el ement gLffErent from a resistor nay be

f .
uSEIELRUP t hCCOrEiPg Kot Uit Mt argiag Adaechborrdt iy
eLegth, Eut an ne%gyl%ene&ation el ement of any
ot fir CEPRES iR b LU ST PR P RN, At & RBF Gy
generati‘g ngaﬁs of the electrostatic, di scharging %ype
o the FlelBailEet FPct Ry RERE T ETROBmeThe Eitr
generatjon neans of the ele %rostatic di schargin
L YBBST RET T P "o RERBFE, 13 1 ailiigRrant SrdBPIe of
ek ctrodes provid%g on _the | ower side of _the c
di-aphr aghim I as ai°r 1°5§er ? t"é‘rep&g@&“‘f"‘ﬁe?;@B%tm%e‘?ﬁaA
voltage js applie getme n_the two el ectrqd to
P aee Lo SRS, 26HNER THat I Hueueas IhEEPEGRE dFrom
the_voltage is.changed t Q@V to,rel ease the .
ePoBTT bR BV BPCE TAr  THITRSEr mt FherPbstiided to a
force of the .diaphra en it restores its_oprigina
sg‘ﬁ?'é ‘%f%netﬁaieﬁﬁn?eﬁq%‘gg}:m A i gRer9y generation ‘element
of any other type may be used. For example, an energy
generation means of the electrostatic discharging type or
the piezoelectric type may be used.

The energy generation means of the electrostatic
discharging.type includes, for example, a diaphragm and
two electrodes provided on the lower side of the
diaphragm with an air layer interposed therebetween. A
voltage is applied between the two electrodes to distort
the diaphragm to the lower side, whereafter the voltage
is changed to 0 V to release the electrostatic force. At
this time, the resilient force of the diaphragm when it
restores its original state is utilized to discharge an
ink droplet.

In this instance, in order to provide a difference

in generation of energy between individual energy

generation means, for example, either a time difference
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ink droplet. In this instance, in order to provide a
difference in generation of energy between individua
energy generation neans, for exanple, either a tine
di fference 47 SO3P1261 may be provi ded between the
two energy. generation neans when the di aphragm i 803P1261
permtted to restore its original state (the voltage
is set to O Vso that the electrostatic force is
rel eased) or the voltage value to be applied may have
val ues different fromeach other for the two energy
gener ation neans. Meanwhil e, the energy generation
nEays P§f PEABIART ISRt the EipecPoiINigislierpbion means |
exanple, a |am nated nenber of a piezoelectric , ;
e"EFBnE MRt AN EABR ti% BESTH R heC ORIt 1t gcaEiginal
thereof and a diaphragm |If a voltage is applied |
b&CREEN (ER8 BPEATDdSs 365 £Reloppei el 4d8s  of the |
piﬁzoelectrip el enent,, then a bending nonment is
gEnEFaFBatINh ¢ h%orcﬁea&ﬁr AGHPBYeR) PPz doltpgeerpbee to
and distorts and deforns the _di aphragm The
dEFoPRBLTBR T%yrhﬂﬁq WiéBeFodﬂfg%%ﬁﬂﬁ; S PARRAPBRFRLfOT
Also in this. instance, in order to provide a
QPP ERCER T HIY AIREETET AN Ro®Rer gy bet ween t he
di fferent ener%y generation neans, either a tine

e B

di f f er entG@ TRy F A HEDREBH1PReMERRS OF the

i ezoelectric el enents when a
ppgezoe ectric type gncludes, for example, a laminated

member of a piezoelectric element having electrodes on
the opposite faces thereof and a diaphragm. If a voltage
- is applied between the electrodes on the opposite faces
 of the piezoelectric element, then a bending moment is
. generated on the diaphragm by a piezoelectric effect and
distorts and deforms the diaphragm. The deformation is

utilized to discharge an ink droplet.

Also in this instance, in order to provide a
difference in generation of energy between the different

energy generation means, either a time difference may be

provided between the two piezoelectric elements when a
voltage is applied between the electrodes on the opposite
faces of the piezoelectric elements or the voltage wvalue
to be applied may have values different from each other

for the two piezoelectric elements.
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voltage is applied between the el ectrodes on the
opposite faces of the piezoelectric elenents or the
vol tage value to be applied may have val ues different
fromeach other for the two piezoelectric el enents.
48 S03P1261 Industrial Applicability According tB08he261
present invention, an inmage can be printed with an
opti mum resolution with conparatively little
deterioration in response to a resolution of an
original imge using a head wherein the discharging
direction of _an_ink droplet fromeach ink discharging
pd S TEah BRPUEFIRIISY to a plurality of directions.
49 SO03P1261 dainms 1. A printing apparatus conprising
a head i ACFUAHMY &opihraPFeseet FHEtiistnarpi Hapge can be
portions rovided in a juxtaposed relationship,
tﬁ’&#@&ﬁdaﬁgt’ea%%b%ﬂw dEFPABELAY Wl Hh cHmagRRgvely
dinecgion of an ink droplet to be discharged from
eddhtof SEFETTMRHITL AR §RAGORBS tP chsraxlatarar af i %
of directions in the juxtaposition direction of said
i RELE-EeharBrey Port 6ngeadnybeteimerhe hashersing

t he di schargin eflection angle which is a

tting.
ek RAA-UBY PociT OM*afBARECbr L5A | Tet Lhk dischazging

portion can be deflected to a plurality of directions.
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dropl et to be discharged from said ink discharging
portions to a plurality of angles, wherein: a printing
resolution is determned in response to inputted

print data from between or anong a plurality of
printing resolutions which are determ ned froma gg3p1261
j uxtaposition distance of said ink discharging

portions, the discharging deflection angle of an ink
droplet to be discharged fromsaid ink discharging
portions and a plurality of directions in which an

i nk droplet can be discharged fromsaid ink

di schargi ng portions; and theses of said ink

di scharging portions fromwhich an ink droplet is to
be di scharged and the di scharging deflection angle of
an ink droplet to be discharged from said ink

di schar di'ng PoPEi8handr PR et e CdRsEdion ehe 50
S03P1261 determ ned printing resolution and the
drszdakemfigor acplvrabt tynet ok we sehareingi phrtions
droplets fromthe selected ink discharging portions

- ORTOREISd HE iBs JUgERRPRF At LT hdips ERgF gen e LrdRAP1e
with which the djscharging direction of an ink

& Bﬁ?e'elile&arﬁnagassé&?’fl?’é@lf}q TEG IR PR ORI FILet
L e AT LR R R
portions to a plurality of directions in th;
juxtappsition direction of said ink discharging portions
and further capable of setting the discharging deflection
angle  which is a maximum deflection amount éf an ink
droplet to be discharged from said ink discharging
pertions to a plurality of angles, wherein:

a printing resolution is determined in response to
inputted print data from between or among a plurality of
printing resolutions which are determined from a

- juxtaposition distance of said ink discharging portions,
‘the discharging deflection angle of an ink droplet to be
discharged from said ink discharging psrtions and a

- plurality of directions‘in which an ink droplet can be
discharged from said ink dischargingAportions; and

those of said ink discharéiné pertions from which
an ink droplet is to be discharged and the discharging

. deflection angle of an ink droplet to be discharged from

said ink discharging portions are selected based on the

¥
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determined in response to the inputted print data from
bet ween or anong the plurality of printing

resolutions. 2. A printing apparatus according to
claiml, wherein printing resolutions of said
printing apparatus corresponding to inputted priBhspizes
data are determ ned in advance, and a printing
resolution is deternmned in response to the inputted
print data based on the determ nation. 3. A printing
apparatus according to claiml1, wherein, where the
resolution of the inputted print datais M if said.
pdefierngneg pariatuis:chas sMllxthof nandeiirg dd seabahg
nunber) or Mx 1/n as a printing resolution with
wWHitERCSherl f iand Wy apparcat usreaimlprdmpletshénothehe
printing resolution is determned to Mx nor M X
1FR1eated\ ¥k slissdpagppagarastbenoradi myet dickaim 1,
wherein, where the inputted print data includes 51
sEspaTBednfadhati on of a resol ution or a nunber of

" pi xel's to%et her wwth informatioon of a print size, the

printing “r&SBRETT TR SHigREd BARIIIFR Hee
iﬁ&gé@éii%n of, tehgi ﬁri pt_si znei%_aégrd ;he resol ution or
t Re® Tt ot et i°0h cot ~PHe pPt s i YEPARE FRR RendRechfled
Pi ¥el San s vheBr B! LOGHAPPALRL US jaccanding Lo glaim 1,
portions to execute printing with the printlng resolution
determ}ned in response to the inputted print data from
between or among the plurality of printing resolutions.

2. A printing apparatus accordinglté claim 1,
wherein printing resolutions of said printing
apparatus corresponding to inputted print data are
determined in advance, and a printing resolution is
determined in response to the inputted print data based
on the determination.

3. A printing apparatus according to claim 1,
wherein, where the resolution of the inputted
print data is M, if said printing apparatus has M x n {n
being a natural number) or M x 1/n as a printing
resolutioh with which said printing épparatus can print,
then the printing resolution is determined to M x n or M
x 1/n.

4. A printing apparatus according to claim 1,

wherein, where the inputted print data includes
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wherein, in response to the inputted print data, part
of the inputted print data is determned to a first
printing resolution and the other part of the inputted
print data is determned to a second printing
resolution different fromthe first printing S03P1261
resolution. 6. A printing nmethod in which a head
including a plurality of ink discharging portions
provided in a juxtaposed relationship thereon is used,
wherein: a discharging direction of an ink droplet to
be discharged fromeach of said ink discharging
panfoonst tan obe defsbactednt 6r aa pluddr ¥ fixels
directions in the juxtaposition direction of said ink
disghthgr ngi oririformatand besi desirtheidieschaegphnting
defl ection angle which is a maxi num defl ecti on anount
ofeapl ipiordrigpldetterpibed dasehargeathef afosandibnkof the
di scharging-portions can be set to a plurality of
aRgles; skzprnd ithe resolutiom ¢ thet enfomedtion of the
response to 52 SO03P1261 inputted print data from
betwkerticie amh§he prukari ey mixelsrinting resol utions

whi ch are deternined froma uxt a ition dlstance of
o G B o B perrrares A AR AR, GhAbe

defl ection angle of an ink droplet to be dlscharged

f YOS d P nkE HESKargi e pldiitsRe Bhipta data,

part of the inputted print data is determlned to a first
printing resolution and the other part of the inputted
print data is determined to a second printing resolution

different from the first printing resolution.

6. A printing method in which a head
including a plurality of ink discharging portions
provided in a juxtaposed relationship thereon is used,
wherein:

a discharging direction of an ink droplet to be
discharged from each of said ink discharging portions can
be deflected to a plurality of directioﬁs in the
juxtaposition directiog-of said ink discharging portions
and besidés the discharging deflectién angle which is a
maximum deflection amount of an‘ink‘droplet to be
discharged from séid ink discharging portions can be set
to a plurality of angles;

a printing resolution is determined in response to
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plurality of directions in which an ink droplet can be

di scharged fromsaid i nk di scharging portions; those

of said ink discharging portions fromwhich an ink
droplet is to be discharged and the discharging

defl ection angle of an ink droplet to be dischar P1261
from said ink discharging portions are sel ected base

on the determned printing resolution and the

di scharging direction of one or two or nore ink
droplets fromthe selected ink discharging portions

on one line is determned; and a discharge execution

sigpat tad thewhi chtsherofl Behasal ngr Féixﬁo%gt hop1efa By e
droplet can be specified is transmtted to each of
t peiselegt esbdink idinsC AL gh Ngre Py ddr@ihelo reypcat €
printing wwth the printing resolution determned in
r gspoasesinidrheliistputtedfpgaid dat alifscbar ghey Weert idns,
among the plurality of printing resolutions. 53 -
the discharging deflection angle of an ink droplet to be
discharged from said ink discharging portions and a
plurality of directions in which an ink droplet can be
discharged from said ink discharging portions;
those of said ink discharging portions from which
an ink droplet is to be discharged and the discharging
deflection angle of an ink droplet to be discharged from
said ink discharging portions are selected based on the
determined printing resolution and the discharging
direction of one or two or more ink droplets from the
selected ink discharging portions on one line is
determined; and
a discharge execution signal with which the
discharging direction of an ink droplet can be specified
is transmitted to each of the selected ink discharging
portions to execute printing with the printing resolution

determined in response to the inputted print data from

between or among the plurality of printing resolutions.
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