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 in a_:
j uxtaposed relationship thereon and a printing metHod 6l
whi ch uses a head having a plurality of ink

di scharging portions provided in a juxtaposed

rel ationship thereon, and particularly relates to a
techni que for printing print data with an optinmm
printing resolution. Ba Art An ink jet printer
(hereinafter referred tgﬁg%%%%QIéés “printer") which
is an exanple of a related-art printing apparatus

i ncludes a head having a plurality of ink discharging
PGy, L p 'gﬁgi' J ' ationship
t%g%lggﬁﬁgnég%%c éa\rc/lilngig Pgéﬁgglg?ggeﬁ%}{d droplets are

di scharged fromthe ink discharging portions toward a
printing object to forman inmage. Here, the printing
resehuti.gn pf.ihe head depends upon the juxtaposition
di stance of the ink discharging 1 S03P1261 portions.

For exanpl g, i%%ﬁ%igﬂ_ejt‘éfac@ééﬂﬂoo%_ E)‘%ié@@h(?péppafal%%s

di stance between the ink discharging portions Is set
which includes a head having a plurality of ink

discharging portions provided in & juxtaposed

relationship thereon and a printing method which uses a
head having a plurality of ink discharging portiqns
.?rovided in a juxtaposed relationship thereon, and
particularly 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 example of a related-art
printing apparatus includes a head having a plurality of

- ink discharging portions provided in a juxtapoéed
relationship thereon and each having a nozzle.  Ink
droplets are discharged from the ink discharging portions

'toward.a printing okject to férm an image.

Here, the printing reéolution of the head depends

upon the- juxtaposition distance of the ink discharging
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to approximately 84.6 pm 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
possible to print with another resolution equal to .
1/n (nis a.positive nunber) the original resol iiqH261
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 tinmes at the same printing position so that ink
droplets are |anded.at distances equal to 1/n e . .
ST oo p o te A oTRAST RASH L e GERg BB o7 o, STt
al,so it iLs_possible t pript wth a.resolution equa
LSTR EERbEn PR TN Shane” P BB ORI T B RETFeER stieret

t origlrna

as, for_exanple, 0 i or 1,200 dpi. However, in.
tﬁcg_ragipgf)}éﬁlpaﬁel%g%drafj%énd above, where the '

resol utipns oﬁJit%' nt data and,the prinfer,do. ngt, dpi is
coi nci de vw% each other, 1T 18 necessary to convert

ey Bt SEigA L S oL Sple O ARt esghils Rl

rehatediart pdessribed ahoxe has, a.problegLifgtethe

conver si on e_rl orate e resolution. :

by L noplergrhanala. o omgm gl GO0
resclution of the head such as 150 dpi by thinning out

- the discharges of ink drxoplets from the ink discharging
portions.

Or, if the head is moved by a plural number of
times at the same printing position so that ink droplets
_afe landed at distances equal to 1/n the distance between
thé ink discharging porticns, then also it is possible to

print with_a resclution 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
thé resolutions of print data and the printer do not
coin&ide 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.
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formed in a pitch of 42.3 ~m If it is tried to print
the print data using a printer having a resolution
of, for exanple, 720 dpi, then the i mage of 600 dpi
is converted into another inmage of 720 dpi. However,
~ upon such. conversion, the resolution of the i mage3F1261
~deteriorates, and an inmage having a deteriorated
resolution as shown in FIG 11Bis printed. Further
in a printer which includes a serial head which
successi vel y discharges ink droplets while the head

dt hwi se. directi.aon of al s

s noved._] i rint paper
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Di scl osture of Ihvention

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 amouht'of the head
in the paper feeding direction to vary the resolution.
However, the printer has a problem that, depending upon a
reguired resolution, a very small displacement amount is
required and a very long periocd of time is required for
-the printing. FPFurther, a printer which includes a line

'ﬁead haﬁing ink discharging pertions provided in a
juxtaposed relationship over a substantially overall
width of print paper has a problem that thé resolution
cannot be changed because ink droplets are merely
discharged from ink discharging portioﬁs of the fixedly

provided line head but the line head does ﬁot move in the
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thé subject descri

Accordingly, the subject to be solved by the present
invention is to make use of a technique (Japanese

Pat ent Application No. 2002-112947 and so forth)
proposed already by the applicant of the present

pat ent application wherein an.ink droplet from eatd?Ed6l
i nk discharging portions can be deflected to a
plurality of directions to nmake it possible to vary
the resolution to print and to control, when the
resolution is varied, so that the deterioration of
the j e be redu A _high effect is obtained
p&PFFg% ﬁ?rgyfﬁFE%%ﬂwO%ngemﬁf% ¢ B4f€1"udes a 1ine head

"havi ng ink discharging portions provided in a

j uxtaposed rel ationship over a substantially overal
V“dyégl gug eogriggﬁa aper - The present invention solves
e above by the follow ng sol ving

reans. %&c&éﬁ%&%&%&% € phepent io”%%”'v'sia%eﬁiaor)g{t:h{]e“ ng

appar at us és a head having a p y of
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atronship thereon a ‘defTec
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e
j uxt apo on direction o ein argl ng

PQLHL OB 1.bS digULed; such - &hale A LAERNGr ink

resolutionis eterm ned I n response to Inputted print
.discharging portions can be deflected to a plurality of
directions to make it possible to vary the resolution to
print and to control, wﬁen the resolution is varied, so
that the detericration of the image may be reduced. A
_high effect is thained particularly by a printer which
includes a line head having ink discharging portions

" provided in a juxtaposed relationship ovér a
substanfially overall width.of thg print paper.

The present invention scolves the subject described
above by the following solving means.

According to ﬁhe present invention, a printing
apparatus which includes a head having a plurality of ink:
discharging portions provided in a juxtaposed
relationship thereon and capable of.defiecting a
~discharging direction of an ink’droplet to be discharged

from each of the ink discharging portions to a plurality
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data from between or anong a plurality of printing
resolutions with which the printing apparatus can
print and which are determ ned froma juxtaposition
di stance of the ink dlscharglng portions and a
plurality of directions in which an ink droplet ¥%Fl26l
be di scharged from the ink discharging portions;

those of the ink discharging portions fromwhich an
~ink droplet is to be discharged are sel ected based on
the determ ned printing resolution and the

di dlrectlon .0f an_in et..fromeach of

_ tﬁ%p?glec? a5 ik di sc ar& 3851%5? on§°Fl°8e?§ ﬁ?%éﬂﬂi

aqg_cgggggngd$rhanp exe c%t n nalch thh mhl

dlscharg ection of a ?ﬁ%ure oplet Cah b2

AR R e
PR oS LS LT e pg g

P LLORE PO S50 VLo LS LOVER) B
e e L R
ST Y S

aBﬁrEEEQEﬁ§dﬂ£QﬂEQ%.QF'Qhkn@rqéﬂﬁ?Q%EU%e Bhgghggbed from

optimumprinting resolution Is
the ink discharging portions; those of the ink

prlgklng

discharging portions from which an ink droplet is to be
discharged are selected based on the determined printing
' resolﬁtion and the discharging direction of an ink
droplet from each of the selected ink discharging
poertions is determined; and then a discharge execution
signal with which the discharging direction of an ink
droplet can be specified is transmitted to each of the
'selecfed ink discharging peortions to execute printing
ﬁith the.printing resolution determined in response to
the inputted print data from between or among the
plurality of printing resolutions. |
In the invention described above, the head of the

printing_apparatus is formed such that the discharging
direction of an ink droplet can be deflected to a

plurality of directions in the juxtaposition direction of




determined in response to the print data. Then, after
the printing resolution is determ ned, those of the

i nk- ‘di scharging portions fromwhich an ink droplet is
to be discharged are selected, and a discharge
execution signal w th which the discharging di rett3fdnél
of an ink droplet <can be specified is transmtted to
each of the selected ink discharging portions. The

i.nk di schar.ging portion discharges an ink droplet to

a predetermned direction in accordance with the
di,scharge .executi.on signal. Accordingly, printing can
_béﬁﬁéﬁpgrﬂéﬁc THYY BPEMEPRT. resol ution optimumto
the pring_dat.a. Brief_ Description.of awi ngs FIG 1

is an egiﬁcﬁﬁi?tngEBe%f?v%P %ﬁﬁdsﬁ8mfﬁ% %Fléﬁ%ﬂ9 of an
ink jet printer to which an_ink printing. . apparatus

R CEBPAFRYST 0 1 Tt SPEAT RGN T BF (1S SSABFren. “F1 G 2

'S pl an_vi ew show n n odiment, of a . line ad.
FIG eﬁmi“éleé Pl an 8w aﬁa gﬂgi%reme ed\?gctaronTa er,” aIter’ the

sechiooal, yiew show ng an. Lok, di scharalng borLi o, of

t ke~ head nnrelbartlcularly. 4°1's a

VId%‘é’cb%%ﬁ%%gF %ci)r% %%f lf%%fnleﬁﬁl%]; (%1 dllbn Cg%g%g%@ is to be

direc of an i'nk dro are
g%%@?ﬁakéégsg éuééﬂéc%edtegg&lgqffgd%ag%%mgggcﬁgfbﬁr&&gnal
bubbl'e "generation tine

with which the discharging direction of an ink droplet
‘can be specified is transmitted to each of the selected
.ink discharging portions. The ink discharging portion
"discharges 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.

Brief Description of Drawings

¥FIG. 1 is an exploded persﬁective view showing a
head of an ink jet printer to which an ink ?rinﬁing
apparatus accordiﬁg to the present invention is-applied;
| FIG. 2 is a plan vieﬁ showing an eﬁbodiment cf a
line head.

FIG. 3 is a plan view and a side elevational
sectionai view showing an ink discharging portion of the

- head more particularly.




di fference between two divisional pieces of a heat
generating resistor nenber and the dischargi ng angle

of -~ an ink droplet, and FIG 5C is a graph

illustrating actual neasurenent value data of the ink
bubbl e generation tine difference between the twf3P1261
di visional pieces of the heat generating resistor
menber. FIG 6 is a circuit diagram enbodying a
discharging direction deflection neans of the present
enbodinent. FIG 7 is a viewillustrating a state

wh | et i schar.ged .i def |
S S A
wh t.h | ut 0Q dpi. FIG 8
&%S he eéf?%k??ﬁﬁ%ggﬁgﬁé Qﬁ q‘&k pdroplets aL:

d' h def.l d
! SC ar %t Ceh §§$ ert*%z‘:}rhaéaag 1(1Tusg {::m%xa

dlscharglng ‘por |ons 0 irn—ano

I%r%tlo%hﬁqu§ Utlo% E 1nk%QQQ9&aﬁgnFrFtloP tlmgleMI

i I'Tustra ereln i n

dhﬁ%@%ESSQe'éétqéén é%? Eaénder”‘the lenk

di'schar g1 ng in & uther exanple

V\%%Eu%lrgtﬂqg eressogtlgrl ?n%mbgrgg dd%e dls%gggé%g% aJ]Eth% o]fo‘

VI ew rating a sta erern in
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eé@%ﬁg? M@E%&%éhéﬁ@¢v%§38'aé£9 of§ﬂ£29nﬂpbubble
generation time difference between the two diwvisional
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 illustrafing a state wherein ink
droplets are discharged in a deflected state from ink

" discharging portions of the head in an example wherein
the resclution is 600 dpi.

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

FiG. 9 is a view illustrating a statg whérein ink
droplets are discharged in a deflected state from the ink
discharging.poftions of the head in.a further example

wherein the resolution is 960 dpi.
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FIG 11A is a view showing white and bl ack li nes of

an i mage of 600 dpi in an enlarged scale and FIG 11B

is a view showi ng an exanple wherein the imge of

FIG 11A is printed after it is converted into an

i mge of 720 dpi. Best Mbde for Carrying out thes03P1261
Invention In the followi ng, an enbodi nent of the

present invention is described with reference to the
drawi ngs and so forth. FIG 1 is an expl oded
‘perspective view showing a head 11 of anink jet

printer after _referred.to nt.er",

of the t erna(ptype t%eVM|% uStrﬁ5ﬁnﬁt|nét%%%dB§%ﬁ§n =
acLor to t esent .inyeption i S o)

refariens toe rre e b Rt R Sy S%s‘%eagﬁ% i 67
‘a yel 16 and _.shown an explo ale. In
tﬁggheaggiﬁg §£ ragitﬁe ead 14" iné g fur

f?%%&&l §£§£e%¥Q§{r§%%o%§t9896 f7§ﬂh#%9” or_the

generatlng resistor ers 13 (energy
t f b
O e s SR kel 8L TEGy W AERISLELOL OB Wl 13685 o
hegt ﬁgggra%'@@orcﬁﬁ shoy ”EHP%&? &35 e %!qg (F,Caiié/a_s
connect to a clrcult erelna escri hrou

a C@@QHCEHSW§§ A“%xa&@?%5§H§¥§Q?féﬂé“%$a%@ BPeﬁ%gié 1a

sen1conductor strat arrier layer

.wqgepgﬁnﬁegrgf{éérgﬂw¥%Sgonverted 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
hgad 11 of an ink Jjet printer (hereinafter referred to
simply as “printer”) of the thermal type to whiéh 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




_parntrcu

for exanple, of the photo-curing type and.is forned by
lam nating the dry filmresist over an overall face of
t he sem conductor substrate 15 on which the heat
generating resistor nmenbers 13 are forned and then
renovi ng unnecessary portions by a photo-lithografFl262
process. Further, the nozzle sheet 17 has a plurality
of nozzles 18 forned therein and is formed, for
exanpl e, by electrocasting of nickel. The nozzle
sheet 17 is adhered to the barrier Iayer 16 such that

of the. noz nC|de i.th the

t le
el Sehe SR Rt Stﬁsﬁs PELAT Stor- i%%éne 13,
t hat . th | to t
e L ﬁgﬁbsra«ra%f@a S R Bioted s 12
are forneg fr onr he ubst&a&eﬂrlrerrbe1n
a
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yer nd nozz e snee a nanner as
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an opening face arig face hereof

Pl LoD amoroe%%gegaéé%sam AN dinknt! puspath

(not. s conmuni ca

generating resistor members 13 are formed and then
removing unnecessary portions by a photo—lithogréphy
process.
Further, the nozzle sheet 17 has a plurality of
nezzles 18 formed therein and.is formed, for example, by
_electrocasting of nickel. The nozzle sheet 17 is.adhered
to the barrier layeﬁ 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 resietor members 13,
Ink liquid chambers 12 are forme& 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




with each other. The one head 11 descri bed above
includes a plurality of heat generating resistor
-menbers 13 normally - in a unit. of 100 nenbers and i nk
l'iquid chanbers 12 which individually include the

heat generating resistor nembers 13. The heat  S03P1261
generating resistor -nenbers 13 can be selected

uni quely in accordance with instructions froma

control section of the printer so that ink in the ink

I'i quid chambers 12 corresponding to the heat

I905 dahga %%%%@%%% ””Elﬁésrﬁé $ou e DRE ety LES

t k t
Eﬁtér?'o@?‘ ﬁff‘?% 1&# e B et i) 5%%%%%8&%’
thef?h%%dt%ld % J%g %amgé£§n$2 hﬁés%%pgkgnén% face at

peri o exa e,
tao an f _.the.heat .generatin esi r nenb 13 to
rap% %h%hgé © %%e aceggﬁgFg?F EFr%%?stér Sn%h

i bu nerated

u h nk |
E% %g oca |onaC%§?ac??ﬁ% %ﬁwsPﬁwgﬁea?mmunlca ©
g a tor 10 SO3P1261 nenber 13. As a
rggﬁ %gggeéﬁé%élon of the ink bubble, the ink of a

pr edet .er@&%%evglegaepsdgﬁéﬁ%%kdavagxagt el Qe GOMes to

the boi | Conseqguent

SHISLEDLLE LY SO Dt o LI Sl mints ek

18, a unit of 100 members and ink ligquid 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
éontrol section of the printer so that ink in the ink
liguid chambers 12 corresponding to the heat generating
resistor members 13 1s discharged from the nozzles 18
opposing to the ink liquid chambers 12.

In particular, ink is filled into the ink liquid

chambers 12 from an ink tank (not shown) coupled tec the

'.head 11. Then, pulée current:is supplied for a short
beriod of time, for example, for 1 té 3 usec, to any of
‘the heat generating resistor members 13 to rapidly heat
the heat generating resistor ﬁember 13. As a result, a
vapor phase ink bubble is generated_in the ink at a

location contacting with the heat generating resistor
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and | anded on print paper. It is to be noted that, in
the present specification, a portion forned from an

ink Iliquid chanber 12, a heat generating resistor

menber 13 disposed in the ink |liquid chanber 12 and
nozzl e 18 di sposed above the heat generating res%%ﬁ%ﬁéGl
menber 13 is referred 'to as "ink discharging -

portion". In other words, the head 11 includes a
plurality of ink discharging portions provided in a

j uxt aposed rel ationship with each other. Further, in

heeregsent eubadient « 3¢ p+)§&lﬂ{§itcﬁ]i %ffi ﬁﬁ?ﬁgﬁk Hudng,

t
di sposed I n a J uxtaposed re ons

W'ﬂ# ‘Mn%eogi Eeﬁié@éﬁeq;mltn%% 95%@&@ PAD #Stél%gggﬁﬁkﬁt&%?emk

head. FIG 2 is a plan view show ng

EE#?E#hEE Eg%gb%%ﬁ)Janhg%%ﬁ%%%QHrtﬂ%aQﬁgl%f(gh%;

1
2 ) are When t I ne ead 10

| S e i heT ety RIURRkLL Xfoéhs%)oﬂtgéhh%ﬁs a%@'g‘va%fehi%z)

each forned y renoving the nozzle eet 177 fromt

h%ﬁ%c%%r%@d'zééa a 1A JrWF-BROBRL. c IR AdThBOhEzz1e 18

nozzl e sheet 17 having nozzles 18 forned at positions

t hereabndda SO3RI20t fepeiesponding to the ink
di scharging portions of all of the head chips is

adhered 10 an {4PREr nBeES ! AkOf thenRegde st ps to form

the line head 10. Now, the ink discharging portions of

t hpeRh e88Bt 1 0 TROPIRALLAEEr HES Cf t PGl AnPREqHEs Al | -
chamber 12, a héat 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 dischaﬁging portion”. In other werds, 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 diéposed in a juxtaposed relationghip in the
widthwise direction of thé print paper to form a line
head. FIG. 2 is a plan view showing an embodimént of the

. liné head 10. In FIG. 2, four heads 11 (“N;l } YN, “N+1
and “N+2 ) ére shown. When the line head 10 is to be
formed, a plurality of pbrtions (head chips) each formed
by removing the nozzle sheet 17 from the head 11 iﬁ

FIG. 1 are juxtaposed. Then,'a single nczzle sheet 17

having nozzles 18 formed at positions thereof

11




FIG 3 is a plan view and a side el evationa

sectional view showing an ink discharging portion of a
head 11 rmore particularly. In the plan viewof FIG 3,

a nozzle 18 is indicated by alternate | ong and short
dashed lines. As shown in FIG 3, in the present s0splzel
enbodi nent, two divisional pieces of a heat

generating resistor nmenber 13 are provided in a
“juxtaposed relationship in one ink 1liquid chanber 12.
Further, the juxtaposition direction of the two

d'érgoxstje%?gkdﬂ@c@é t‘j{( LRe B?QEhQ%{;‘f@tﬂo@guoﬁs' .t A1 of

aposition t'r1on

(Qﬁkrg%ggﬁgﬁ 9 I§K§4H% g)tgbé% %?Qﬁ] inloﬂog%lgﬁe]ﬁ%ad

ng por Heat gener at1 ng

%OEo”%HPﬁrt&§Jj%_ %eaphfetype wherein it is

dIVI ed into two d|V|S|ona preces in a vertica

directi OIE]OVIW n El'{g ‘;iélﬁgaaggéha e%f}ge qol}%lla ofg ﬂlgrfﬁitelsréglt

resi stor nenber has an engt but has

W G o ﬁQHEGQ éodéHherh'i‘:%'df int RS DGRl ganer ating

resi stor as a.resistance val ue equal to

twce. 'flé he; Lz 303PLa6Y:ed V&?md' s%ﬁ@néhewpé@f&%lof

t he heat generating resistor are connect ed

| Re3Rh LA LNER {6, HA0 o %ESdPicha@Eﬁn'&eﬁbrg%ﬁr@f 49

resi stor nenber 13 each having the tw ce resistance

Valdie @ﬁem89@ﬂ§£$@ﬁnﬂﬁr§9r'%§1%%Q p%Ri Pits & F16. 3, 2
resi stance val'ue equal t0 four tines.

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

.ére provided in a juxtaposed relationship ir 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 thé
nozzles 18 (ink discharging portions).

Where the heat generating resistor member 13 is of
the type wherein it is divided into tﬁo divisional pieces
in a vertical direction in this manner, since the heat

.génerating resistor ﬁember 13 has an egual length but has
a ﬁidth reduced to one half, the heat generating resistor

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

This is because an ink droplet is discharged by firFlzel
energy when the ink is boiled. Then, while, where the
resistance value is low, it is necessary to nake the
electric current to be supplied high, the ink can be
boiled with |ower electric current by raising the

R g e U R L T T g
f | Vi, i ,
“RrRRy 137 hPe | Oln B AT EEL T Ll BT kB Des of
i Ci i t t, t .
SRt oat nt il G BOLSHhR0q RHIOHADshpene
genarat 'r@%iéﬁéﬁéé qyalhfa%"%% aénggéct%@rj]@%_e%gg 8ng
| C | Xe

reduced t ness, there iIs a Tmtation to

rediighlieq ng:r%éé‘ﬁséiﬁc%k%ﬁeoéq&!ﬂf a;aﬂqurg%agget.ihgg

resistor er 13 fromthe point of viewo
mat eri al jore the SLGERIED. (UM abiy !ihy)chéekﬁﬁtﬁpql&%r 13
SO03P1261 the heat generating resistor nmenber 13.

Thenghare; 2t hg nd §3iSkanceval ug s N8 heabpply fixed
generating resistor nenber 13 is raliséd by dividing

tQ@e@%%&cgﬁBﬁé@$ﬂd“ihkeﬁﬁékoéenégﬁﬂﬁﬁg;E%éMsEGQUﬁember 13
reduci ng the thickness. Were a two-piece heat
genRehakicNgnt esd St Yerl®AREhG resistor member 13. This is
because an ink droplet is discharged by the energy when
the ink is beiled. 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 vaiue 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 té be
noted that, although the resistance value can be
increased if the heat génerating resistor member 13 is
formed with a reduced thicknéSs, 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




13 is provided in one ink liquid chanber 12, if the
times (bubble generation tinmes) necessary for both

pi eces of the heat generating resistor nmenber 13 to
be heated to a tenperature at which the ink is- b0|Ied '
are set equal to each other, then the ink.is boiF&f 1261 -
at the sane tine on the two pieces of the heat
generating resistor nmenber 13 and an ink droplet is
di scharged in the direction of the center axis of the
nozzle 18. In contrast, if a tine difference appears

beght\@ﬁ%%ﬁe QSnQHQPl iy FERS] s3bL0 er%ﬂ)é?iﬂbé)f ﬁg&%%@r&' T5eS

ener I Ng reS|s 't he

I %s:.sdtﬁﬁEe bQAiL?éj o@tthteh%eég eﬁéf@cﬁ%% E%%J.EWBJ: pﬂn&&?&r

eat generating resistor

OQL%S%%U%BEE Isp3f‘a06 %ff-l'%%r %Eghg tEegCéﬂe%t%P %gi%or

droplet 1Is direction o center

x]SRl &Eewfeggdte?ﬁela%x;lgadtggethim 58"' et is

di scharged in a deflecteddirection nsequently,

~the ink gropl ef s _Lagded, e%%%latt' ?éié 'Hember

fromthe |anding position o i nk rop
'%jﬂh%CB§59§ﬁ%&M£H"HHé qRYy g?&uf&téﬁgﬁbe¥4l§035k2§ﬁe times
: 4 7s aviewillustrating deflection of _
dH%%EB&G'&Qné&Jé%Hd QHm%E aHebQ%sé¥§W¥d¥3bo%ﬁfﬁié&QQ I
4, if an ink dropl et I Is di'scharged
p%meﬂeheub@aéyaﬂl%ga re@hgﬁbﬁrﬁéﬂ&ﬁlﬁn%%et REat&k to a
droplet i, then the ink droplet i is discharged

\Mt%ﬁgHEagﬁfée§E|dﬂlch|%h@oﬂhka§§ boiled are set equal to
‘each other, then the ink is boiled at the same time on
the two pieces of the heat generating resistbr member 13
and an ink droplet is discharged in the direction cf the
center axis of the nozzle 18. |

In contrast, if a time difference appears betﬁeen
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. Conseqguently, the discharging

‘direction of the ink droplet is displéced from the
direction of the center axis of the nozzles 18, and the
ink droplet is dischafged in a deflected directicn.
Consequently, the ink droplet ié landed at a pbsition
different from the landing positiocn of'the ink drdplet

when it is discharged without any deflection.

14




if the discharging direction of the ink droplet i is
defl ected and the discharging angle is displaced by B
fromthe perpendicular direction (Zl or Z2 direction
in FIG 4), then where the di stance between the

di scharging plane and the P plane of the print pape
(landing plane of the.ink droplet i) is represented
by H(His substantially fixed), the |anding position

of the ink -droplet i is displaced by LL = H x tanG

FIGS. 5A and 5B are graphs illustrating a

relationship b en.the. in ' td
difference'bét%%gﬁ ?ﬁégt%%;QE%%%%ﬁ%ﬁa?ggﬁég%gﬁgfﬁi%ge

h t L star r dt :
e PR A A S SR LT ST bt REtpuniog go Fic.
result i ti.on :Qy ter.

e Xt et oiEng e S e Pl P B ER e
NQZzl-§ Y. .di tection 4 di ti i nt
e RN e R R R
digrgpiien; Meamil.eo bl G BG: idda s trast
negégrene%t VZ?Ue ﬁaﬁgﬁof %ﬁé@?rﬁé 13%%?§5--?$£¥?%LF?? ’

" iE the'ais:cﬁaxégt%%l%%ec@%ﬁ'@fgﬁﬂee!fi%‘k' ARcLLOE § is
difference by the two di.visional pieces of the heat

gf%@@ﬁééicé‘&l Jr?c?itﬂeoﬁi@@ﬂ’aﬁ%ﬁiad FLG q:361atbe Axis

- of "absci ssa indicates the ection current which is
| 0&§oﬁa£ﬁetﬁE&ﬁEd&%@ﬁiQEGdiPeé%fﬁﬂrﬂZ& O¥ B8NYirection in

9261

FIG. 4}, then where the distance between the discharging
plane and the P plane of the print paper (landing plane
. of the ink dropiet 1) is represented by H (H is
.substantially fixed), the landing position of the ink
droplet i is displaced by |
AL = H x tan®
fIGS. 5A and 5B are graphs illustrating a
- relationship between the ink.bubble generation time
difference bétween 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 cdmputer. In the graphs, the X directicn is the
juxtaposition direction of thé nozzles 18, anhd the Y
.direction is a direction (print paper feeding direction}
perpendicular to the X direction. Meanwhile, FIG. 5C

illustrates actual measurement value data.Qf the ink
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anount between the two divisional pieces of the heat
generating resistor nenber 13, and the axis of

ordinate indicates the displacenent anount at the-

| andi ng position. of an.ink droplet (the displacenent -
anount was actually neasured setting the distan&@391261
bet ween the di scharging plane of an ink droplet to

.the landing position on the print paper to
“approximately 2 mm In FIG 5C, deflection

di scharging of an ink droplet was perforned setting

B S P A R

IR b9, Pl Er) RL0G Lol LN Lgugte: f e erc.
W!a%,‘,etREbQLfs gepenalians of 51 pecina di v %‘1%2%& n PLESSEHt
of the eat generating resistor nenmber f |V|%ed in

U g ik .Xf,tgp&%é Tl ONe ddr!ee.‘a*i'fgar%cé hg, '%%@t §c1§u19€¥§t a
time difference, the discharging angle of an In

dr j ' f - ' i.Ccul b h
GrRKEE bLEubls Ml Bhol HOTLE 6 PO et Ene Pilat NC

§ %5@99%55%%5%% Rl 15he, N072] 5,18 LRCLEASES o

as the bubbl e generation tine difference increases.
16 ,903B128 1 h I hergii0iemeh? LHSuPF €5 LARAdE AR osition
this characteristic is utilized such that two

digei §hongak RLSGRS Qhel ResPEALe R8N ARG KESI SLQka11y

menber 13 are  provided and the anounts of current to

becaypPLiege t 0 dd'&he 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
éetting the main current of the heat generating resistor
member 13 to 80 mA while the defiection current ﬁas
appiied in an overlapping relationship to cone of the
pieces of the heat generating reéistor member 13.

Where bubblé generations of the two divisional
pieces of the heat generating resistoér meﬁber 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 &x of an ink droplet in the juxtaposition direction

- of the nozzles 18 increases_as the bubble generation time

difference increases.
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I ndi vi dual pieces of the heat generating resistor
menber 13 are nmade different fromeach other to
control the bubble generation tinmes on the two pieces
of the heat generating resistor nenber 13 so that
they may be different fromeach other thereby t g>03P1261
defl ect the discharging direction of an ink droplet
(discharging direction deflection neans). For
exanpl e, where the resistance values of the two

di vi si onal pieces of the heat generating resi stor

member A3, Al £, Not %q'tﬂﬁle #!P%{é% ‘Pnb%% HeREhGEhdéle to a

productlon error or ubb geherat’

Lidre dikLer ence 5 ARRAYY aegegﬁgﬁnuﬁ%@ tg%agdmge of the

eat generating resistor sequen

d'pm% s0bROLARG Eat Qer %eabc% AEOBI £lod ficfi3h! 8 geg'rérom

t he perpendlcular I'ng position of an ink

d%'v%eas &Spljl«%‘:%% AT Eﬁr?éﬁtg'{balbepgﬁb%;%?@d to the

However , the generation tines on

d'fﬁﬁﬁgﬁhaf'ﬁfé%béﬁoﬂl% hﬁégt &%ﬂ§%§ﬁﬁgﬁ %Eﬁ%%&?rmember

mber 13 ar’e controlle so that the

gqrzeeetel ARl &Fef&;e&herbwegeﬁcee@f ttoheohe%l the
generating resistor nenber 13 may be the sane tine by

1%u§%§81§@éer£@ﬁhﬂgnhﬁ% BHM EROL AMUNLS st g £ben s Uppld ed

to the two divisional pieces of the heat generating

r%%h%&ﬁﬁlﬁ@“?@%lség% mehBB i {31 §o PASS Qh%ytﬂa9oﬂer0|

the ink droplet discharging angle to

peripeRdball 8fom cach 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 twe pieces of the heat generating
resistor member 13, Consequently,.the discharging angle
of an ink droplet is dispiaced from the perpendicular,
and the landing positioﬁ of an ink droplet is displaced
from its original position. However, if the bubble |
generatien times on the different pieces ef 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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For exanple, by deflecting the discharging directions
of- 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 from which ink dropl et393F1@61
not discharged in predetermined directions due to a
production error or the like can be corrected so that
~ink droplets are discharged in the predetermn ned
directions. Further, it is possible to deflect only

di f k d
{ ABifls® %%%%[??ﬂ%ﬁm %it%.%%ﬂ%%P@rﬁpde%Et. BRetTh
d 1 th h .
ORE g1838ad 1 0y L Oyfanﬁspbs f?%f%ra%%rg? T%UF%Forﬁ&ember
di h t . || |t
SEhatgLng. ool Lo 40.00e cheeck Ll net pgrallel o

the’dlsc arglng diTéctions GF om t he

oEﬂ_C Fg%%gé (ﬁ*gl@gtggrtlongﬁd then it is possible

argln Prection of an ink

dropl e Efegrorgxa B2 bl M B ed i icpehas gLige oy ¢ on

so t hat € par I'schargin

d

d:dsc%gl}:g?ﬁsgoéfpo D, SRRPUELBERTIL Y kR ey v
the Lip 90 e anabnia dischar diind Resk! on yiyioh
cannot ISC arge an i1 n or can |scharge an

I
'Q% EQ? E&droﬁf!Qéﬁéﬁéﬁhe liébcféﬁﬁq t%é”&?s@ﬂafﬁlng

[itt n I SChar ge

directions cof the heads 11 from which 1nk dreplets are
not.discharged in predetermined directions due to a
production error or the iike can be corrected so that ink
droplets are discharged in the predetermined directions.

Further, it is possible to deflect oniy:the
discharging directions of ink droplets from one, twoc or
more.particular ink discharging portions in one head 11,
For example, if the discharging directicn of an ink
droplet from a particular ink discharging portion in one
head 11 is not parallel to thé'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
porfion so that it may be parallel to the discharging
directions of ink droplets from the other ink_discharging
portiqns. |
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pi xel colum (direction perpendicular to the
juxtaposition direction of the ink discharging

portions) corresponding to the ink discharging

portion, a vertical white stripe appears and
deteriorates the print quality. However, where tHP1261
- present enbodinent is used, it is possible to use

anot her ink discharging portion positioned in the _
proximty of the ink discharging portion which cannot

di scharge an ink droplet sufficiently such that an

i-nk drop

d h d in I th K.
discharg#ﬁﬂjﬁ%FF#%z X gg% o Fggglgéh%?géﬂgﬁjvhk
ff t th d h di t
déﬁﬁfgﬁréﬁ b St Nor g2 o Bl A %5?%3??6{15%5? $ digpiet
d d ti f th t
B AR S L e i S 0 %rril%%@'f?&m enbly” Fhen

(hereinafter {egq{r%_ %zoPké%ﬂi ché& FlG 8. s

ciTTEaTt alagran1e argl g QaF R |on
defil gct Lon, Pdar%fcttl%% LsEn LFIROUTERL FiTSt,
C nmpo nen?s and connect s?é%e USG In the present

E%%a% ?oglg éﬁé%%go 18E arP12 g%%grrlng é% é%éés

res e resistance

d%é%%égggﬂ & 19 LN Qggln;ggﬂﬁégk&@% Eesés$é¥tlﬁa1

are connecte bwer su

Vthﬁe sPPng éﬂﬂggf% 285 éQPéQ!JE&é%s the print quality.

However, where the preseﬁt embodimént 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 aﬁ ink droplef sufficiently.

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

FIG., 6 is a circult 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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voltage to the resistors Rh-A and Rh-B. The circuit
shown in FIG 6 includes transistors M to M1, anong
whi ch the transistors M4, M5, MB, MI, M4, M6, M9
and M21 are PMOS transistors while the other

transistors are NMOS transistors. In the third ofSEE&261
6, a CMcircuit is formed, for exanple, fromthe
transistors M, M3, M4, Mb and M5, and totaling 4 CM
circuits are provided in the circuit. In the present
circuit, the gate of the transistor M and the gate

of the t sistor M4 e connected to_, each other.

Pur ther AR (M ERET RO NEEEE R iR Tl O 2vs

caonnected to each other,,.and.the dr.ai ns of e

CHAISRLENCLS RPTNOIHSl i BRG S TS B HHE noat

Thi s s%nilarl . Iie%&glsq to &he ot her CM %1Lcuits”

FUTREFADTE, ~THE" G OF (He FPansr sTOTR VA" MG oF e

x%g %nd MLO apd lpe drains _of _the tr nsistgrs NBa MB,
PORRE A OAcH of GhPERST of RO Part™ of PRIEWL T cui

ar. nnected to a _m dpoLnt. of resistors Rh-A and
Rﬁf-%é.t%%@aﬁﬁh? ee,reeSéLcSﬁogg FﬁeAtar%é};hﬁlsthrs M, M7, M2

and N”Tt%e%‘ig%gﬁzgli&%‘aﬁ%?%ec“%r EHEl&?&% ﬁgrrﬁqgsrigt%s M1

Ccircuit, 2 t'He 'drai ns~ o

d . i VB,
RSB B SEED Plus LIRL 051 S0 BBt B

espec st or
'_?"g%:szt fg?@ %{E&B‘%&Sﬂzuﬁqar:eﬂgy’ogr AL NS S D1 88LLESo L NE
transistors are NMOS transistors. In the third of FIG. 6,
a CM circuit is formed, for example, from the transistors
Mz, 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 draiﬁs of the transistors M4 and
M3 are connected to each other, and the drains of the
transistors M6 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, M8, M13
and M18 each of which forms part of a CM circuitlare
- connected to a midpoint of the resistors Rh-A and Rh-B.

Meanwhile, each of the transistors_MZ, M7, M12 and

M17 serves as a constant current source of a CM circuit,
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when a di scharge execution input swtch A .exhibits a

value 1 (ON), the transistor M exhibits an ON state

to allow electric current to flow through the

resistors Rh-A and Rh-B. Qutput termnals of AND

gates Xl to X9 are connected to the gates of theS03FP1261

transistors M, M3, Mp, MB, MLO, ML3, ML5, ML8 and

M2O, respectively. It is to be noted that,_although

the AND gates XI to X7 are of the 2- input type, the

AND gates X8 and X9 are of the 3- input type. At |east
rn1na|s of eac at es

f..th f AN
< 5 e DRk C BonEomrechsy g Geelitron o
tch, A th t | f
L L R s B e

defleCtIQ ¥t§“££%¥g on Chgqggov [ S ltgg géMMI é%&l“% the
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def).o6! LD, LRt 0], 30f ghes,) er%sgjfsgb’ and 5 dlseheroe

angl e COFfEC Ion swmtic |on di

rect
'@%ﬁ%ﬁﬁ%ﬁéﬁ%&d.e%eea?ﬁtéﬁnfﬁ%ﬁﬁ it gty %LZG
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nozzles ectrondir I'on changeover
t ) >
SPieh Ckspert tanadiocd £ Ch%%&ggbhl&%e%egbgtwsmﬁé A
.and Rh-B.

Output‘terminals of AND gates X1 to X9 are
connected to the gates of the transistors M1, M3, M5, M8,
M1i0,. M13, M15, M18 and M20, respectively. It is to be
ncted that, although the AND gates X1 to X7 are of the 2-
Iinput type, the AND gates X8 and X9 are of the 3-inpﬁt
type. At least one cf the input terminals of each of the
AND gates X1 to X9.is cennected to the discharge
execution input switch A.

Furthermore, one of input terminals of XNOR gates
X10, ¥X12, X14 and X16 is cohnected to a déflection
direction changecver switch C while the other input
terminal is connected to one of deflection control |

switches Jl to J3 and a discharge angle correctién switch
S.
The deflection direction changeover switéh C is a

switch for changing over the ink discharging direction to
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Mor eover, each of the deflection control swi tches Jli
to J3 is a switch for determ ning a deflection anount’
when deflecting the ink discharging direction. If the
input termnal J3 is switched to 1 (QON), then one of

the inputs of the XNOR gate X10 is switched to 1503P1261

Further, output termnals of the XNOR gates X10, X12,
X14 and X16 are connected respective ones of .the

input termnals of the AND gates X2, X4, X6 and X8 and
al so connected to respective ones of the input

t erm nal of the AND.,gates X3, Xb, X7 and. X9 through
NSy Be B PEPOSS SKIGSaRD 19 S PEERERar ey oL Eos bn

N TR S 1P AR L s
SRS TSR L0 T RS o
S5 Tk AN AL LS oL, pre step of defl eotion

of the transistors ML nd. ML7 mh'ch%sen e.as
. y h
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i s connecte e gatés o ransistors

S03P12 . , 2_and. ft lLecti

ATt et BB e arf Rir et st BE 1 e
I On current I"6Ws, an équ

deflGeti 82 AP INdHI8.6aNRE s switched to 1.

Further, output terminals of the XNOR gates X10, .

ly,

-ﬁé?%%%igg¥H{£§PtJPﬁs %Qﬁt&Hé&eP dﬁggﬁﬁestggﬁogﬁét%%QH%

'X12, X14 and X16 are connected respective ones of the
input terminals of the AND gates X2, X4, Xé and X8 and
.also connected to respective ones of the input terminals
of the AND gates X3, X5, X7 and X9 through NOT gates X11,
X13, ¥X15 and %17, respéctively. Further, cne of the input |
terminals of each of the AND gates X8 and X9 is connected
to a discharging angle correction switch K.

Furthermore, a deflecticon amplitude control
terminal B is a terminal for'determining the amplitude of
one step of deflection and is a terminai which determines
the current #alues of the transistors M2, M7, M1lZ and M17
which sefve as the constant current sources of the
individual CM circuits. lThe deflection amplitude control

terminal B is connected to the gates of the transistors
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controlled to zero. If the voltage is gradually

rai sed, then the current value gradually increases,

and increasing defection current can be supplied and

al so the deflection anplitude can be increased. In

ot her words, an appropriate deflection anplitude S&dH261
be controlled with the voltage to be applied to the
terminal. Further, the source of the transistor M
connected to the resistor Rh-B and the sources of the
transistors M, M/, M2 and ML7 which serve as the

C-‘Mﬁ s B12'E 00 oo eesesl Al Lndt dual, QM. coneror
oREpdeE 500 SR G S ARk phEfhet of
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transis as a device equl va a parall el

| %%?%EEQH%Oéeféﬁﬁf%%wgﬁ9ﬁ§§¥'8%§ 3%%¥€§359%§ %Xd §E§§%jm

_ ransi stors , , 4
.(é%klggglégqgmpff%ﬂﬁ%ckgxe£¥’1ﬂ£ré%sed.

In other words, an appropriate deflection amplitude
can be contrclled with the voltage to be appliied 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
scurces of the individual CM circuits are connected to
the ground (GND).

In the configuration described above,‘the numeral
(XN) , ﬁhere N =1, 2; 4, or 50, added in a parenthesis to
eécp of.the transistors M1 to MZ21 indicates é parallel
connection state ¢f such elements, and for example, {X1)
(M12 to M21) indicates that the transistor has a standard

:device and (X2) (M7 to M1l1l) 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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"suitable voltage is applied between the gate and the
ground of the transistors, then the drain currents of
the transistors exhibit a ratio of 4:2:1:1. Now, '
operation of the present circuit is described. First,
descriptionis given with attention paid only to SQ¥d 261
CMcircuit which includes the transistors M3, M4, MNb
and Ms. The di scharge execution input switch A
exhibits the value 1 (ON) only when ink is to be
di scharged. For ex‘an‘pl e, where A =1, B = application

S| ut . of_the
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%g%gg {_)(t3 er h\“éh natggttgagl tor |YBIS C]\Iandthe

t ransratof 7\/5é F @scCri ed above current

flows fr ﬁ%@ %% %Qéﬁséprtﬂ£1present clrcuit is described.

First, description is given with attention paid only to
the CM circuit which includes the transistors M3, M4, M3
| and M6.
The discharge execution input switch A exhibits the
value 1 (ON) only when ink is to be discharged.
For.example, where A = i, B = application of 2.5 V,
C =1 and J3 =1, since the output of the XNCR gate X10
.is 1,Ithis output 1 and A = i are inputted to the AND
gate X2, and the output of the AND gate X2 becomes 1.
Conseguently, the transistor M3 i1s 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
énd A = 1 are inputted to the AND gate X3. Consequently,
the éutput of the AND gate X3 becomes 0, and the
ﬁransistor M5 is turned off. |

Consequently, since the drains of the transistors
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to the transistor M3, but no current flows fromthe
transistor Mo to the transistor Mb. Further, froma
characteristic of the CMcircuit, when no current

flows to the transistor M6, no current flows to the
transistor M either. Further, since 2.5 V is apif3fédél
to the gate of the transistor M, corresponding

current flows only from the transistor M3 to the

transi stor M fromanong the transistors M3, M4, Mb

and M6 in the case described above. In this state,

t.h t f th t
CEa i3 8LE Frrteatett ABLALY G LR Ehe B0ins of

AP R A S e,
houl d h
TR B A B B A o

t he tranS|s or rent _of _a current

vaPug" G Trdtfsy Brert LALRe, i h thE shePhid Sl e
f rLam tﬁﬁnsqui%m M%etr]%'flﬁgn% Pgultree3| st I%’RhFﬁeag&t he

reS| S roug ansit s urrent

V%'r%ﬁsg%f—ﬁ% R s S IR S SF’E e e s o
?gﬁg}ggger£?$§$QH§QEly M'E{%éﬁ ! %%e% %@I&uréggt f%gws

or egol tOt € case wiereln

Oyt @ﬂ‘é Jc§ ﬂkecro% R Vb he 4.«%9&*& 51%&;‘ e, ORL! eCli O cor

direction angeover SW tC
M4 either. Further, since 2.5 V is applied to the gate of

the transistor MZ, corresponding current flows conly 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 alsc to the transistor M4 which serves as a

mifﬁor to the transistor M6. Although same current Iy
should originally flow through the resistor Rh-A and the
resistor Rh—B, in the state wherein the gate of the
transistor M3 is ON, since current of a current value
defermined by the traneistor M2 is extracted from the
midpoint between the resistor Rh-A and the resistor Rh-B
'threugh the transistor M3, the current wvalue determined
by the transistor M2 is added only to the cﬁrrent flowing

to the resistor Rh-A side.
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different (the other switches A, B and J3 are set to |
simlarly as in the case descri bed above), the

operation is such as follows. Wen C= 0 and J3 1, the
out put of the XNOR gate X10 is 0. Consequently, since
the inputs to the AND gate X2 becone (0, 1 (A =SPpplzel
the output of the AND gate X2 is 0. Consequently, the
transi stor M3. becomes OFF. Further, when the output of
the XNOR gate X10 is O, 'since the output of the NOT
gate Xl | beconmes 1, the inputs to the AND gate X3
becone (1, 1 (A = 1)) and the transistor M is

turned RENSARESNERE: t FansPstersME is ON, current flows
through the transistor, M6. However, fromthis and thg B

char act dMists £hsf TPREITMIE I TUGHES Elr FaRtCFIOEeari8
through the transistor M4. Consequently, current flows
t RroUBRTENe T &bi G 1Bn- AReTT AMblivst &ﬁpﬂﬁd o the
transi st or , the power s Vh. Then
ceﬁﬁéﬁFtWWh@éyqtﬁP&ughaﬁﬁ%OY%E %"P&FhRﬁ AS Hpfe fI ows.
through the resis ce the transistor
o TR Lo i (o et M COUES (ol (06 PaarERoroRion b

803P 61. does not branch ,to t ns

ARFLY “¥ridt i efet S h A BUaR ( B0t o

lows, into the resistor Rh-B side because the
Fﬁn??g of NP WSoFF. Furthermore, the current
I

t
f OmnngvhprOQQh thed 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 XlO is 0,
gsince the output of the NOT gate X11 becomes 1, the
inputs to the AND gate X3 become‘(l, 1 (A& =1)), and the
transistor M5 is turned ON.

When the transistor M3 is ON, current flows through
the transistor M6, However, from this and the
characteristic of the CM circuit, current flows alsq
throuéh the transistor M4.

Consequently, current flows through the resisto;m_.'
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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transistor Mo flows to the transistor Mb. Fromthe

foregoi ng, although, when C =1, the current flow ng

t hrough the resistor Rh-A branches to and flows out

"to the resistor Rh-B side and the transistor M3 side,

when C = 0, not only the current flow ng through SG3fd261

‘resistor Rh-A but also the current flow ng through '

the transistor M4 flowinto the resistor Rh-B. As a

result, the currents flow ng through the resistor Rh-A

and the resistor Rh-B have a relatronship of Rh-A <
Rh-B. Then, the ratio exhibits synmetry where C =

arPSRNEPE BEATED By rm?. ﬁgapﬁésw r”@ntSlgﬁﬂuntl\@eacWhﬁl&W
t hrough the resistor and the resistor F
RO BEREoRT oS theAuen, oSt kel as1 . Zous
descrlb d above, 6$1bble generation tine
oHJFﬁb ﬁorﬁ?b%%Qf thE ABaPeCYEferat ﬁéaP§§FE?5r
i ded t|

e SO | DhE o e mlardgPe EA LR e
d | ect th h di t f

e%.;%S%t Lt ie GangBatoTer DevweEn symmetr i cal

t SO P1261. t t t
2?51 he ot b oasgawa%ﬂgalﬂcﬁ@ﬁg%aﬁﬁs' L

while the %p%ego

dSSEr PR %ﬁovlefr%?t A beeE A ATOR §opRgnes o and

d%ﬁ%%glggt to the resistor Rh-B side and the transistor M3'

.8ide, 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
othe: in such a manner as described above, a bubbkle
generétion time difference on the two pieces of the heaﬁ
‘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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control switch J3 is OVOFF, if the defection contro
switches J2 and JI are further switched OV OFF, then.
the current amounts to be supplied to the resistor
Rh-A and the resistor Rh-B can be set nore finely. In
particular, while-the current to be supplied to $HEl261
~transistors M4, M6 can be controlled by the defection
control switch J3, the current to be supplied to the
transi stors M@ and M| can be controlled by the
defection control switch J2. Furthernore, the current
ta b su ied to the transistors M4 and ML6_ can be
O EBE SRR BT Ha o CEELOROR O 11e SREPARTIEE e
as desgﬁibed her ei bov&,_d ain ﬁurrents of the ratio
S M Tard ™ a

of SEREH PANEPLR o ?Tansi st'ors M@ and M |
t i st \ 4 d 6.=4 2 : . b lied t
(ans tgrs ML aue 10802 ol e e gl 1o

Copseauent s4ne dl seha Lo dhrschlone! g Aokceor
(gt By e (P S PRGRORE 19k o3t (R8T oty

“ebonkd o2t e Rutendy = RboRF oHEh e
iR At i B Sepbi el " 2% a%ee e vl

bet&l\éeggsiggogahe—@%%nt Bg 9&9%&e0ffineiy.

In particulaer, while the current to be supplied to
the transistors M4, M6 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
control switch J2. Furthermore, the.current to be
supplied to the transistors M14 and M16 can be contreclled
by.the defection contrel switch J1.

Then, as described hereinabove, drain currents of

~ the ratio of the transistors M4 and M6 : transistors M9
and M11 : ﬁransisto:s M14 and M1é6 = 4 ; 2 1 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 J1I to J3, (J1, J2, J3) = (0,
o, 0), (0O, 0,-1), (0, 1, 0y, (0, 1, 13, (l, 0, O);-(l, 0,

1), (1, 1, 0), and (1, 1, 1).
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them the deflection anount per one step can be
changed while the ratio of the drain currents to flow
through the transistors remains 4:2:1. Furthernore,
as descri bed herei nabove, the deflection direction
can be changed over between symmetrical positiofP3Pd26L
t he juxtaposition direction of the nozzles 18 by neans
of the deflection direction changeover switch C. As
shown in FIG 2, in the line head 10 of the present
enbodi nent, a plurality of heads 11 are juxtaposed in
t he MAdthMAse direction of the print paper
di sposed ¥t zi §2AG°e pakt i =8 af“ﬁ&flt%d}:%c@rﬂw dhggugh
of the heads 11 are opposed to_each ot he éeach E %f
110, §rap§,b%§%‘as iM?radhalie? r SRht'Ed Ey'ml@@ Bghes ttﬁ‘e
respect to an adjacent head 11) . In this instance,
cOMTBRIEP ghal e &8 a‘J’r IS&flt PPFBRTE h@?}léﬁt@cﬁlgn E%nﬁ%ﬁn
- swi't ches Jl t J3 to two heads 11 dIS osed acent
edCR™ of Rgrde %Fe%ﬂt%eaw%c?% e Bk " aee

adj acent heads 1 co 0 p05|te to ea 2 F?
THBRGROrES TAAHET SresBRE CAHBBHTIR 5 AL HeP TERHTbrE e

di.rectiop chan eover gmHtch Cis prOV|ded so that the

deFPEELPOR" B T8I 6ng 66 129 - - - - oo S03P1261

t he entlg %m%ead 11 can h Q‘;aﬂr’gﬁeggdnove

synnEtrl(ﬂﬁﬁ%f E5hsBYuent Y, A"PPOFE i B of

h%%%ieé%ion direction can be changed over 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 piurality 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). In this instance, if
common signals are sent from the deflection control
switches J1 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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di sposed in a zigzag pattern to forma line head, if C
is set to C=0 for the heads N, N+2, of the heads 11
whi ch are at even-nunbered positions and set to C =1
for the head N-1, N+, of the heads 11 which are at

odd- nunber positions in FIG 2, then the defl ecti®Pl26l
directions of the heads 11 of the line head 10 can be
set to a fixed direction. Further, although the

di scharging angle correction switches S and K are
simlar to the deflection control swtches Jl to J3

in that they are switches for deflecting the

diSEnEPGERE T 9% Lof2PnRe EhRRESH @Vesui VPR tRdd Y -
for correction of _.the jnk dischargi.ng angl e.  First,

the di schAIFIGEAYr "ROFT S Gty R KOT9S d Rdch
-for, deci di ng whet her or not correction _should he ., .
p&PFEPREE NP i 5 EET SathethatCc ?F%xﬁi%&ﬁeibeﬁgff%?ﬁ%dus
 MBFBotEr C ThG Hs i BERGSaRal B 2or T 66t [6R Bartens

el o e dbng anieh deetion spoul e ..
PR B0y 1B L TR LoD 5 0 i cor ek gr
Ao IRtk G SORRCL CLasaoCliiacti. gales X6

: 'g%ti_ecséc§§oggdog(9thbee %g%sollcggs’ghqeu n1tn|ey’hea<:1 10 can be set
to a fixed direction.

Further, although the discharging angle correction
swiﬁches S and K are similar to the deflection control
switches J1 to J3 in that they are switches for
deflecting the dischargiﬁg 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 decidiﬁg whether or not correction should be
ﬁerformed 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 direction should be
corrected, in the juxtaposition direction of the nozzles
18. |

Fbr exampié, when K = 0 (when correction is not

-performed), since one input from among the three inputs
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since also the transi'stors ML8 and M20 becone OFF,

also - the transistors M9 and M21 becone OFF. As a

result, the currents to flow through the resistor

Rh-A and the resistor Rh-B do not exhibit any change.

On the other hand, where K =1, for exanple, if i%03Flgel

assuned that S =0 and C = 0, then the output of the
XNOR . gate X16 becones 0. Consequently, since (1, 1, 1)

are inputted to the AND gate X8, the output of the AND

gate X8 becones 1, and the transistor ML8 is turned

on.  Further, since one of the inputs to the&QN g%%eh
x$t BEEBNRS B MBLGR eReXRCTY S PREPMePhE: Jot t fehe
t he AND gate X9 becones 0 _and the transistor 1
&SRS S CPE. thodie gt §8 SPRACE (16 Tharlsi s‘E%T?SGW@n Y
i s OFF, no current flows to % c% %ﬂh st or 1
FFLPREr 217 o He 0 dsECEsr 188 i 2 e&ﬁﬂ%l?%ﬂ1ta so
no current flows to the transistor 9 ej t her
RS EFRSLThRe M1 @Pgn@??m?ccmea GEE- NS urseLtr the
flows ogt fro th m d t betmeen Ef rSS|S%§r Rh- A
alff tRB T ekF s °BY nF S RSt TS RO Br 2RES™ Tt i s
p055|ble tg %f thehCﬁ %ent anount of the resistor
RESBE6par ¥ otﬁwthgx tHat OF tHEPEsi stor Rh-A
Cbnseque tly, gl o an_ink drop
can be c %lc?‘t &E? 6 tqg‘%f ¥4 g, %Fof Tehe
Corrgg:[sultngg tl.l'?ancdléqg—" Boglnd 8n=06, trh nI tllsledro putt: cp%, t%e
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 MI18 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 transistor M20 is QOFF, no current
flows to the transistor MZ21.

Further, from the characteristic of the CM circuit,
no current flows to the transistor ML9 either. However,
since the transistor M18 is ON, current fiows cut 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

31




predet er mi ned anobunt in the juxtaposition direction of
the nozzles 18. It is to be noted that, while, in the
enbodi ment descri bed above, correction by 2 bits
fornmed by the discharging angle correction switches S
and Kis performed, if the number of switches i$03P1261
I ncreased, then finer correction can be achieved.
Where the switches JI to J3, S and K descri bed above
are used to deflect the discharging direction of an
i nk droplet, the current (defl ection current Idef) can
be represented by (Expression_1) ldef J3 x +
Jf@%rfc% e %?n4%99+pgsitko§ ?5 ?Q?>69f3d¥°§l?tx? Y 48 1
x.Is In the Expression 1, +1

K)
t(? qdetﬁﬁml%%% %%Puﬁﬁu}n+fh8rJuﬁF?EPﬁﬁt&Qﬁ 96r%95£?9e L1

or O is given. _to K As can be recognized fromthe
e8876n°1, '8 he deflection current can be set to 8
st ages péisettln gs o J2 and _J3, .and correc |on

~can be 35t € ﬁyn%t%%dtmétﬂ ﬁ@%&@ndéﬂtF?ecﬁmR

SSbeneee bl s EH LTS e b

B PEBr BT A TRAT AROF RO o O er AR Rets
performed, if the number of switches is increased, then
finer correction can be achiewved.

Where the switches J1 toc J3, 5 and K described
abcove are uéed 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 33 + 2 x J2 + J1 + 3 x K) x Is

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

As can be recoénized.from the Expression 1, the
deflection current can be set to 8 stages by settings of
J1l, J2 and J3, and correction can be performed by S and X
independently of the settings of Jl to J3.

Further, since the deflection current can be set to

four stages in positive wvalue and four stages in negative
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set to the opposite directions in the juxtaposition
direction of the nozzles 18. For exanple, in FIG 4,

it is possible to deflect the deflection direction of
an ink droplet by 8 to the left side with respect to
the vertical direction (Zl direction in FIG 4) afppizel
also to deflect the deflection direction of an ink
droplet by 8 to the right side (Z2 direction in FIG

~4) Further, . the value of e, that is, the deflection

amount, can be set arbitrarily Further, by

control i i cat.i on yol tage value to

G| SR SR B PO B P Y BB 160 %oan be

dlschargl deflectlo e of . an_ink droplet can be
i I A PR AT R e I o

o “" '&?‘% %c%ata'#@ly”é. Prod The e PRAET st br el dvp 1

th at
33&?088&'3?%3?%. RHIE, PR D L Gl AAEE B RBr™ 17
Ibh%&;g a%%gﬁgg&e%t Séﬁaﬁ§g§$qy%%%k¥ thghcurrent

am)uﬁ’t

age th|n a range
corr Q d|n Lo, t he .t age. val ue t
Elgndéﬁ% |(X1ézéo§9r8?gl?ern1rFﬂH 9 ?g%%lgo

i sehar g1 fistlget ben anale o fanaqn gngEebdy o

can pe adjuste 5810
(I8 b DR TR 2 (L OORLSLTE A e, o
n%%ﬂﬁ%'o¥ Q? that is, the deflection amount, can be set
arbitrarily.

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

Accordingly, since the transistors M2, M7 and M12
have the ratio of (X4}, (X2) and (Xl) 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.
veltage value applied to the defléction amplitude control
terminal B. As a result, the discharging deflection angle

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

to bé noted that, if the number of_tranéistors is further
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changed nore finely. Also it is possible, for_eXaane,
as shown in FIG 7, to set the discharging deflection

~angle (in this exanple, nmaxi mum defl ection amount) to

a.in response to the voltage value applied to the

defl ection anplitude control terminal B, or it iSP3Pi26l
possi ble to set the discharging deflection angle to

(0O a) as seen in FIG 10. Now, several exanples where
the configuration described above is used to vary the
resolution in printing are described. FIG 7 is a

viewillustrating a state wherein an ink droPIet is
-dllé‘(Fﬁ&Fé@af i Fhen 3’%’[’9

SUFEENEL PRIy SR FEAVTBHLY HR® i nk
dlscharglng portions NI to N3 of a head 11. It is

a g9 RafS $HSYe 7, the discharging deflection
direction of an . ink droplet fromeach of the ink,
dlschargAHﬁjﬂﬁiﬁloﬁoﬁf Ry SP% 6FeRPeEn B é&

over to eight different directions using
HEe-qdr | EeCTgh té‘t?ntdnlélch%ﬁ%%e%e%]iectt&oﬁlsaﬁg? L

'herelnﬁbove "Further, i is assuned-th

diSSERRI G g Rt éﬂcetﬁl&ﬁtéﬁa@m?%&) r’ﬁj’mo‘déﬂ EREpgRFe t0

SO )L 501, Bl TSPRCIES 9IS ol Lage ol

dgﬂﬂgé{%?SElZGl aé_Hg!re I.‘I gtFlsgpoés:que %Iosgg%rghe
discharging deflecticon angle to p (# a) 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 Jl to J3 as described
.hereinab0ve. Further, it is assumed that the discharging
deflection angle (maximuﬁ deflection amount) is set to o
-in response to the voltage value applied té the

deflection amplitude control terminal B.-.
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Is set in the follow ng manner in two adjacent ones of
the ink discharging portions, for exanple, in the ink

di scharging portions NI and N2. In particular, the

di schargi ng defl ection angle a is set such that both

of a landing point distance LI between a |anding03P1261
position D of an ink droplet when the ink droplet is
di scharged to the nost right side fromthe |left side

i nk discharging portion NI and anot her position D2 of
‘an ink droplet when the ink droplet is discharged to

th t | ft f th ht
ooy dithe matt FIRL B whE %H“&%&Fﬁglngp%‘?ﬁf eqfinaagle o

L2 bet d f k d et wh t i nk
drlgplg’? %r@l%ai?ﬁg@@%sw%w%ﬂ it g a&?ﬁss??g%emﬁ
k h t .

”‘% LR T LRt S e O%Lﬁfa%@ oo ih' {5 Mk
bet th k h t N| d
SroRE R R e, eepd Yo DL, Ml

this tlne mh

' k
LRI SO0 O U e sceﬁc Fa.cﬁg*: .FS%"@%?
a

link.d db h
alohg§?ﬂgg?%ﬁ£?ls aPFec%?ggécatsec ﬁgﬁdgggg oh edL}rom
f gh h
i FeBti GRS THOTC GPoEnBre: R diSEHaror Ao pbr A BHEN o

a%ﬂesﬁ EQ r)!‘f'% sﬁ_ldg‘ bemt Qﬁe 5ftsos?ip%2?;i J:ifgcgljl%lng
poi nt ar stam bet ween adjaceﬁ% ones Fh
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
proint distance L2 between adjacent ones.of ink droplets
when the ink droplets are discharged in the eight
directions from the one ink discharging portion N1 or the
like may be 5.3 pm and equal to each other.

Furthermeore, the distance between the ink
discharging portion N1l and so forth (nozzles 18) is set
to 42.3 pum 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 ccunted from the left side in the

dischargeable eight deflection direcﬁions in all of the -

ink discharging portion N1l and so forth in FIG. 7, the
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dropl ets di scharged fromthe ink discharging portion

Nl and so forth is equal to the juxtaposition

di stance of the ink discharging portion N and so

forth and is 42.3 pmso as to inplenment 600 dpi. In
contrast, where ink is discharged in all of the S03Pl2el
dischargeable ei ght deflection directions fromall of
the ink discharging portion NI and so forth as seen

in FIG 8 (in this instance, each of the ink

di scharging portion N and so forth discharges an ink

droplet eight tjmes on one line (line in the
085681 P dlrertons Ce e THecdE seﬁaﬁg?ﬁ the ink

t NI forth
d%e'a O el s TR Bhopiek Sheehs B R bFtion m
npl 4, 800 d. t hat
Fla@deggn%%ﬂr e £%ﬁa&et9n§@%.%%tfrpg%8ﬁ§§§ru Foree of "
ch . k d the fourth deflect
Giree Bt PP Enpe i ‘F16t e Re thn g s 223
central |n€ djsclﬁ gtngﬂgo rtion N2 discharges ink

dr8préet 8% %th directions as counted
B{S?héi‘&r%écf%%?%?%n% g tl?f%ﬁl&%?ﬁﬁhﬁﬁ?%%ﬁe &l ofngre
UGG AT GU L AT % o
Fﬁ%ﬁé', %al%ﬁfif%g%%r Eﬁﬁgﬁl'%(dg%gr&%%goggf Fohe N Siia ®

1gi%ﬁgar£hstancélkegEgpo§tthe ink discharging portion N1
and so forth discharges an ink droplet eight times on one
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 um to
implement 4,800 dpi.

Meanwhile, it is assumed that, in FIG. 9, the left
side ink discharging porticon 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, whilé the ink discharging portion Ni -

discharges an ink droplet once on one line, the ink
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twice on one line. Were the ink discharging portions
Nl, N2 and N3 are controlled in this manner, the

| andi.ng poi nt distance between the ink droplets is
equal to five tines 5.3 pm that is, 26.5 pmto

i mpl ement 960 dpi. Furthernore, FIG 10 shows an S03P1261
exanpl e wherein the discharging deflection angle is
changed froma to P. As described herei nabove, the

di schargi ng defl ection angle can be changed froma to
in response to the voltage value applied to the

_de,le tion anplitude cantr r B. Hereg,
| aXehay. Do B S T T tger PROLh by RS

|s t.he Iandlng I nt dlstance L2 (corresponding to L2
i FYRCE ©%) °BRt 'ink droplets when the ink droplets

3.r§cﬂ'af§hh DA GRANITSIAIENS R8TreoRgt Vo 1 o 83
CaFe Sbheehied Th ¥as Bajatentth n@ﬁ%ﬁgg'ﬁﬁkpdmtme
QIZEHAPG) he oot I BBIRE KRG RELL cife T poRiE i
D%h%%a?géaggﬁghﬁg sevgﬁﬁﬁmﬁngec¢$gﬁgggplggukfed from
S03PL26 FUPIIRCN T § e TARdP g pOS £ o 8t At

I %ﬁschogg§£g deflection angle is changed from o to B. As

described hereinabove, the discharging deflection angle
can be changed from o to B 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 L2

{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 or the like_is'set to
7.06 pm.

| Further, the discharging deflection angle P is set
such that, in two adjacent ones of the ink discharging
portions, for example, in the ink discharging porticns 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 diséharging
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when the ink droplet is discharged to the nost |eft

side fromthe right side ink discharging portion N2
substantially coincide with each other. Simlarly, the
di scharging deflection angle Ris set such that the

| andi ng position D4 of an ink droplet when the ink03Pl26l
droplet is discharged to the nost right side fromthe

left side ink discharging portion N1 and the |anding

position D4 of an ink droplet when the ink droplet is
di scharged in the second direction as counted fromthe

left f, h ht side ink disgh t
; or%%?l"};ih %mé'o N e e

| ef d h
R rzgegcs e SRR B oo
q;lec on dlr Ctl %1% Bed fron1t e Ie&& si de

n
goﬁhe Eeﬁ%?a rﬁ I'n gl%ﬁtp i'schar ges
an i nk_dr in t. th| d di rectlon as. count.ed f Qm

tlﬁngta ft QE%% %@%WCldS Wltﬁgﬁ? % d% ik gISC ar]gyngrh
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arge an I-nk dropl et "once on one I1ne, the

g'lé‘ﬁh'f‘é 9&1 0, Ec\ﬁ %é{@ﬁé%‘?ﬁa 20 gLk df opl £t

on one ere ar gi ng portl ons

Nuef@25§8% fﬁ% %?%éﬂ% Piaglgoéffbﬁxﬁy %h!%ﬂe'ﬂaﬁéﬂﬁb
manner ing poin Istan

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 dreoplet in the third direction as counted frem the

left side while the right side ink discharging portion N3

discharges ink droplets in the szecond 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 bortion
N3 discharges an ink droplet twice on one line.

Where the ink discharging porticns N1, N2 and N3

38




al'sow

FIG. 7, printing W

between the ink droplets is equal to five tines 7.06

im that is, 35.3 pmto inplenent 720 dpi. As

descri bed above, where the ink discharging portion N
and so forth can deflect and discharge an ink droplet
in eight directions, a plurality of resolutions 261
be used for printing by changing the discharging
direction fromthe ink discharging portion N1 and so
forth. Furthernore, further different resolutions can

be wused for printing by changing the discharging

- defl ecti

| es. | h |
8 GETOROI ST e PH TP ar” (W prs éﬁ%' B feecs
00 d h
B P & %Sﬁ]gﬁﬁpﬁ%getﬁklsd?%%grgl G RorthR faUaM
t.h hi d. b f d
SQCha%r Fhaégog Inrlce gegegj&llﬂ% Can e per ornme

erm)re

printing ce Qr four. .tj MBS, that of
AS é scrl tﬁ£¥V§OO re gpezlﬁéodls a%%%ngb

or g}egi gg ' 2 ‘}'dogftog‘%% P%éf‘iéé‘@ d Igilé.bﬁg??e dpi FEEIS

Fhore, such

also prlnilsgf%&%ra%fﬁgggogSFag ééﬁ#%?{t%ggﬁtggSOfﬁ%aons
AN LR
1Qarection 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
printexr of the present embodiment is 600 dpi as seen in
FI1G. 7, where fhe 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.denéity twice or four
times that of FIGf 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.
Furthermocre, 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
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or 1/3. Furthernore, by thinning out the I anding 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 503p1261
i mpl enented. Further, in addition to printing with 720
~dpi illustrated in FIG 10, also printing with 360

dpi can be inplenented by thinning out the Ianding
poi nt distances in this instance to one half. In the
present nment, .whe nt dat are utted to
PRELER AERPSaf e it SrBRLPts PO Hr=" darBRhtnctp 1112
renggge to the inputted print data. For exanple,

he resolution of the print data is 300 dpi,

al t hough,, i possi ble to set th |
resol ut P%nrteh(%mlorfab et EEEINR 1985 OP #ﬁ%n%lrl}%tpoén

l8auibobs BRSSIPLE Locehaar. he arl i agcr egolyty o)

I'mg resolution™i's angéd,

«glgg ggugn%n' Ll s, Rossibleclo ghange bhe. oy i,

by arf opePatlon 5 aRisaren ot ha Conhut er

hgksroét qg%%ln gb%nQQ%% n%egofﬁ§£hg¥ %%ﬁxm

prln |ng r@sol Ut on correSpondi Ti 0 th

I%a? §fnﬁﬂx%QE¢%f%pbeE §|9§hQleﬂ%g%%g§é%§ally

sSuc ange of t %prlntlng

- geSO'Ut'éH}tﬂEQ? 95'9&&i¥%x&?%%|%&hﬁ@;ﬁ&ywik%l%ﬁﬂﬁgﬁﬁ_to
illustrated in FIG. 10, alsc printing with 360 dpi can be
impiemented by thinning out the landing point distances
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
-éxample, where the resolution of the print data is 300
dpi, although it is possible to set the printing
resolution equal to the resoluticn of the print data,
also it is poséible to change the printing.resolution.

- When the printing resolution is to be changed, although
it is possible to change the printing resclution by an
.operation of a user on the computer or printer side, also
it is possible to set a printing resolution corresponding
to thé 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
informati on of the print size and information ofSG3d2el
nunmber of pixels. Further, where the resolution is 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 anaUMaInUMEr)orlwxl/n t hen
deterloratlon the resol uti .can be resse Iow
RIS oh 2t e P Re S A AR rﬂﬁa @ SOMITISh

t e . det d, t .
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deterntned oth uch that a
the pr|n¥ Hatd Tias é‘?lrsFepr|% %ﬁ%ﬁﬁﬁgéputlgn£ cPrlnt
th L of t he nt _dat h S
%h%|n§ rggfé Eﬁ?ﬁmo e%enfes? % e %Ee l%?ut i ng

g:%:‘i'nlét 498 (grto Moadd an%%ggtlérb P{t‘rr]l%;p%"i‘ée dé.g%éa t%l,e

hof "a phot ograp ocumnent

tQ%j§E§§%h$§ %%gggy%uﬁgﬁ %fbsﬁﬁgf ernined such that

it ograph while it is

“set to 3Q0.4pi. fgé?%ngﬁ%%gcwh&léﬁﬁ €5 8o Sﬁg%q’%}}fn%ﬁdén

resol ution is de I schargin

OGO PO e LSO e
printing resolution after the change is set to M x n {(n
is a natural number) or M x 1/n, then deterioratiqn of
the resoluticn can be suppressed low favorably.

Furthermore, when a printing resolution is toc ke
determined, it may be determined such that all of the
print data have an equal printing reeolution, or it may
be determined otherwise such that part of the ?rint data
has‘a first printing resolution and the other part of the
print data has a second printing resclution different
from the first printing resolution. For example, where

“the print data include beth of a photbgraph and a
document in a mixed state, the printing resolution may be
determined such that it is_set to 600 dpi for the
photegraph while it is set to 300 dpi for the document.

After a printing resclution is determined, the

discharging deflection angle, the ink discharging portion
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'sel ected based on the printing resolution. For

exanple, a data table wherein, for all printing
resolutions with which the printer can print,

di scharging deflection. angles corresponding to them
and the ink discharging portion Ni and so forth 3@H&61
selected are set in advance nmay be provided such that
the data table is referred to to select a discharging
deflection angle and the ink discharging portion Ni

and so forth which should discharge an ink droplet is

E@?Ctkdaﬁ %Erimb§1eﬁb”§9uﬂ? %Q?“EﬁﬁﬁféﬁblnEpFrO%&%tcﬁs
té%%%géag!%g?%%qﬂ}qﬁfor%&g ?%ﬁgg%ﬁﬁﬁﬁﬁgééhE?F example, a

re utig omer t si nce : :

dfggﬁargln ﬁ fraﬁggs%r %qglres ugﬁons with
. di scharges dropl e ar e thlnned

(PSR 67 % ﬁw% A S ey

eX|st t he |nk char in por n

are seFec?Eﬁes 1‘ %ngg §%thbﬁﬁ§ ¥$1%9

. he d I I
a E?éPﬁed eéﬁgrg5“¥%rtﬁ %o ?% §%¥ ‘%%d?%@ :%ggflﬁ advance

control a e va
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erm ne I SC ecti on angl e

8% 95100 %16k BULADE. poVORR L) NN, AT e

d%ﬁ%@ﬁEQ&Iﬁb‘EJf%?JnQﬁlogné”s$”¥brth which should
diséharge an ink droplet is selected. It is to be noted
that, where the resolution is equal tc or higher than 600
dpi, all of the ink discharging porticn N1 and so forth
are selected in the printing region, but where the
resclution 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
portiﬁn N1 and so forth'aré selected.

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

Further, upon printing, a discharge execution
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dropl et can be specified is transmtted to each of the
sel ected i nk discharging portion NI and so forth. For
exanpl e, the discharge execution signal represents the
ei ght discharging directions of the ink dischargin ,
portion NI and so forth in codes of eight digits S04$P1261
order. fromthe |eft side and represents the case
wherein an ink droplet should be discharged by "I but
represents the case wherein an ink droplet should not
be. discharged by 110 In this instance, for exanple,
in.the_exa executi on

char ge
sﬁﬁﬁﬁﬁloFlQ%dﬁ%Uﬁthﬁ leF%ﬁ%%&?%eéiﬁ% tLRB PHKEDR ink
"~ di sch ortion a.di'scharge e e ution
o oR86B0380 1 TRRISHEEL b8 CUT T Yok Al BORArgh e
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N2, ther disch ¢
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t . n the di sch t
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cont es,.of ordance
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e e s SIS 00, D0L0A ST DR SO a3 o
a %o%hé%hs éﬁfﬁnléj%is%ﬁa%8g5t§§j“l but represents the
case wherein an ink droplet should not be discharged by
“Q
In this instance, for example, 1in the example of
FIG. 9, a discharge execution signal of “00010000 is
transmitted to the ink discharging portion N1, a |
discharge execution éignal of ™10000100 is tranémitted
to the ink discharging portiqn N2, and another diséharge
execution signal of “00100001 1s transmitted to the ink
discharging portion N3.
When the discharge execution sigral is received,
 the ink discharging pértion N1 and so forth control
discharges of an ink droplet in accordance with the
received signal. For example, if the ink dischafging
portion N2 receives the_discharge execution signal of
"10000100 described hereinabove, then the ink

discharging portlon N2 controls so that an 1nk droplet is

43




fromthe left side on the line. It is to be noted that

it is necessary for the printer side to change al so

the printing timng of the print paper Pin the

feeding direction in response to the printing

resol ution. For exanple, where the printing S03pl26l
resol ution of 600 dpi is used for printing, it is
necessary to performprinting such that the |anding
poi nt  di stance between ink droplets is 42.3 pmin the
juxtaposition direction of the ink discharging portion

and | t he feedi
i estrsasar T e E?%rﬁ sgsiﬁls%f'(gﬁﬁree%t%ﬁs 29 counted

p a osition direction of the
" H glé‘ #lﬁng pertolno b ?P%%d so forth), it is
necessary, f.or th Ian in dlstance bet |nk
dr opl et s%i gm S(;’trkg tto FP&cesﬁr V%e &0%n
enhodi nent . resen i nvention.i.s scrlb
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by anglng on |sc ar gi ng rec 6n of “an ink
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di schar gi tion
distance between ink droplets is 42.3 pm 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 perpendicular to the
Juxtaposition direction cf the ink discharging portiqn N1
Iand 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 o

or B, the printing resolﬁtion may be'changed otherwiee by

changing only the discharging direction_ef an ink droplet
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so forth while the discharging deflection angle is
fixed. However, where the discharging deflection

angl e can be changed, then the nunber of kinds of the
printing resolution which the printing apparatus has
can be made greater. (2) Wile, in the present S03Pi26l
enbodi nent, the current values to flow through the

two divisional pieces of the heat generating resistor
menber 13 are nade different fromeach other to

provide atime difference between the periods of tine

{38 Darr e '@f L %ﬁgu%ﬁ%%%égggpsrgwﬁ' R
gener.at

prsgv.fafkgg@%ﬂceﬁ tfﬂﬁa R R
g{ t@p dIVISIO pi.ec s of a %éﬁ enerat %
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_tinin s.to t dIVIS onal s. of the_h
géﬁérgPlng reS|§i em?rr%nlC §ﬂp or%gfagafecanf %u?ade

|n %B%ngent switch is provided for each of the two
pleces “of the heat generating resistor nmenber 13 and

the switehesuang syhLoned o gt dLLLSERN. LD 008 ent

then at ce C € provi Wween

LyERsk o0y £, 0L Ry Bie DA Jl%l%%agegfg@égdomh@

WO plI CES of eat generatin

r%%h§t8£n£¥%@¥ﬁg %%51stor member 13 are made different

from each other to provide a time difference between.the
periods of time (bubble generaticn times) :equired for an
ink droplet to be boiled on the two divisional piécés of
the heat generating resistor member 13, the method of
providing such time difference is not limited to this,
“but two divisional pieces of a2 heat generating resistor
- member 13 having an egqual resistance value'méy 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 swifch is provided for
each of the two_pieges of the heat generating resistor
member 13 and the switches are switched on at different
timings, then a.time differencé.can-be provided between

the times required for an ink bubble to be generated on
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Further, to change the current values to flowto the

pi eces -of the heat generating resistor nenber 13 and

to provide a time difference between the tines within
which current is supplied may be used in conbi nation.
(3) Further, while the present enbodi nent indicat¥s$P1261
an exanpl e wherein two divisional pieces of a heat
generating resistor -nenber 13 are provided in one ink
~l'iquid chanber 12, the nunber of such divisiona

pieces is not limted to this, but it is possible to

98 D SIS oS g Dol JNSI S D 13
L GO NN e S
(R SRR T 5 M et 8 g onal or
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S BHR0Rko LRGN cRRGLL oS £ A A EA DRl e,
A@Lﬁ%ﬁghngﬂé{mbép%éy sc%'%aﬁgllnﬂgr dchf %ého%igt_i.sggnal pieces
is not limited to this, but it is peossible to use three
or more pieces of a heat generating resistor member 13
(energy generation means) juxtaposed in one ink liquid
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 (electrcde), 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 portiqn of the heat generating
resistance member for generating energy for discharging
an ink droplef is divided into at least two porticns 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 prinbipal
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i nk droplet may be deflected by the difference. (4)
Wiile, in the present enbodi nent, the heat generating
resi stor nenber 13 is taken as an exanple of the

energy generation neans of the thermal type, a heat
generating el ement formed froman el ement differ eHt321261
from a resistor may be used. Further, it is not

limted to a heat generating elenent, but an energy
generation el enent of any other type nay be used. For
exanpl e, an energy generation nmeans of the

| { { at di h | tr
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of any other type may be used. For éxample, an. energy
éeneration means of the electrostatic discharging type or
the piezoelectric'type may be uéed.
| The energy generation means of the electrostatic
discharging type includes, for exampie, 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 changéd to 0 V to release the electrostatic force. At
this time, the resilient force of fhe diaphragm when it
restores its original state is utiiized to.discharge-an
ink drqplet.
In this instance, in order to provide a difference.
- 1n generation ¢of energy between individual energy

generation means, for example, either a time difference
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when the diaphragmis permtted to restore its

original state (the voltage is set to 0 V so that the
el ectrostatic force is rel eased) or the voltage val ue

to be applied may have val ues different from each

other for the two energy generation nmeans. MeanwHiiEd 261
the energy generation neans of the piezoelectric type
i.ncludes, for exanple, a |lam nated nenber of a

pi ezoel ectric.el ement having el ectrodes on the

opposite faces thereof and a diaphragm |f a voltage
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the two piezoeleétric €le
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member of a piezoelectric element having electrodes on
the oppesite 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

 providea between the tﬁo piezoelectrie elements when a
voltage is applied between the electrodes on the opposite
faces of the piezoelectric elements or the voltage value

to be applied may have values different from each other

for the two piezoelectric elements.
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printed with an opti numresolution 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 dischargin
portion can be deflected to a plurality of direct$&ifd26l
49 SO03P1261 Cdains 1. A printing apparatus conprising

a head including a plurality of ink discharging
portions provided in a juxtaposed relationship

t hereon and capabl e of deflecting a discharging

direction i n let to be discharged from
edOTUSELEE; dA?ﬁh&Q%ﬁgiﬁﬁ ging portions to a plurality
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printing resolution and the discharging

49




direction of an ink droplet fromeach of the selected
i nk discharging portions is determned; and a

di scharge execution signal with which the discharging
direction of an ink droplet can be specified is
transmtted to each of the selected ink dischargiS¥$r366l
S03P1261 portions to execute printing with the
printing resolution determned in response to the
inputted print data from between or anong the.
plurality of printing resolutions. 2. A printing
apparatus -conprising a head. jncluding a plurality of

i nk di scharging portions provitled in a j uxtaposed
relationshig t herepon and ca%able of . defl ec ing a

di schar gi ng®dPF et P33R SHAK APt B9 £ PF8
di,scharged from each of _said ink discharging., portions
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directi,o
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i% egg§gparging portions and a

a printing resoclution is.determined in response to
inputted print data from between or among a piurality of
printing resoluticns with which said printing apparatus
can print and which are determined from a juxtabosition
distance of said ink discharging portions and a plurality
of directions in which an ink droplet éan ke discharged
from said ink discharging portions;

thoze of said ink discharging portions from which
an iﬁk droplet is to be discharged are selected based on
fhe determined printing resolution and the discharging
direction of an ink droplet from each of the selected ink
discharging portions is determined; and

a dizcharge execution signal with which the

~discharging direction of an ink droplet can be specified

is transmitted to each of the selected ink discharging
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plurality of directions in which an ink droplet can be

di scharged from said i nk di schargi ng 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 discharggBFl26l
~from 51 SO3PI 261 said ink discharging portions are

sel ected based on the determned printing resol ution
and the discharging direction of an ink droplet from
each of the selected i nk discharging portlons |s

det er.ni ned; and a di schar ge execution si
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portions to a plurality of directions in the
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juxtaposition direction of said ink discharging portions
and further capable cof setting the discharging deflection
angle of an ink droplet to be discharged from said ink
discharging portions to a plurality of angles, wherein:

a printing resolution is determined in response to
inputted print data from between or amoné a plurality of
Iprinting resolutions which are determined from a
Juxtaposition distance of said ink discharging portions,
the discharging deflection angle of an ink droplet fo be
discharged from said ink discharging portions and a
plurality of directions in whieh an ink droplet can be
discharged from said ink dischafging portions;

those of said ink dischaiging pertions from which
an ink droplet is to be discharged and the'diecharging

deflection angie of an ink droplet to be discharged from
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-natural nunber) or Mx 1/n as a printing resolution
Wwith which said printing apparatus can print, then
the printing resolution is determned to Mx n or Mx
1/n.- 5. Aprinting apparatus according to claim1 or
2, wherein, where the inputted print data includd3B26l
S03P1261 information of a resolution or a nunber of.
pi xel s together with information of a print size, the
printing resolution is determ ned based on the
information of the print size and the resolution or
t he |nfornat|on of, the print size nd t he nunber of
a pase
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determined in respcnse to the inputted print data from
between or among the plurality of printing resolutions.

3. A printing apparatus accerding to claim 1 or Z,
wherein printing resclutions 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 cn the
determination.

4, A printing apparatus according to claim 1 or 2,
wherein, where the rescluticn 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 resolution with
which said printing apparatus can print, then the
printing resolution is determined to M x n or M x 1/n.

5. A printing apparatus according to c¢laim 1 or 2,

- wherein, where the inputted print data includes
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inputted print data from between or anong a plurality

of printing resolutions with which said printing
apparatus .can print and which are deternmned froma
juxtaposition distance of said ink discharging

portions and a plurality of directions in whichS3F1261
i nk dropl et can be discharged 53 S03P1261 fromsaid

~ink discharging portions; those of said ink

di scharging portions fromwhich an-ink droplet is to
be di scharged are sel ected based on the determ ned
resol tion and the disc
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i rections JuXtaposition direction of

| iQESQiEE{EHEQAHJH%%r %83? part of the inputted print data

is determined to a second printing resolution different
from the first printing resolution.

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

 a discharging diréction of an ink droplet to be
discharged from each of said ink discharging portions can
be deflected to a plurality of directions in the
juxtaposition direction of said ink discharging pcrtions;

a printing'resolutioﬁ ig determined in response to
‘inputted print data from between or among a plurality of
printing resolutions with which said.printing apparatus
-can print and which are determined from a Jjuxtaposition
distance éf said ink discharging portions and a plurality

of directions in which an ink droplet can be discharged
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and besi des the dischargi ng deflection angle of an ink
droplet to be discharged fromsaid ink discharging
portions can be set to a plurality of angles; a

printing resolution is determined in response to
inputted print data from-between or anong a pl uralq3Ri261
of 54 S03P1261 printing resolutions which are
deternmined froma juxtaposition distance O said ink
di'scharging portions, the discharging deflection

-angle of an ink droplet to be discharged from said

dISCh |ng portions and a lurality of
d| é?iFaﬁ vﬁﬁ?ﬂ?ﬁﬁqlpﬁkpaFEiﬁég can be dlscharged
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pﬁ%niiggsﬁf%%génﬂo U3ch of the selected ink discharging

portions to execute printing with the printing resolution
determined in response to the ilnputted print data from
between or among the plurality of printing resolutions.

é. A printing method in which a head inciuding a
plurality of ink discharging rortions provided in a
juxtaposéd.relationship thereon is ﬁsed, 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
juxtaposition direction of said ink diécharging portiocns
and besides the discharging deflection angle of an ink
dropiet to be discharged from said ink discharging
pertions can be set to a plurality of angles;

.a printing iesolution is determined in responée to

inputted print data from_betweén or among a plurality of
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printing resolutions.which are determined from a
juxtaposition distance of said ink discharging portions,
the diécharging deflection angle of an ink droplet to be
discharged from saia ink discharging portions and a
plurality of directions in which an ink droplef can be
discharged from said ink discharging portions:

those of said.ink dischargihg portions from which
an ink dropliet is.to be discharged and the discharging
defiection angle of an ink droplet to be discharged from
said ink discharging portions are selected based on the
determined printing rescolution and the discharging
direction of an ink dreplet from each of the zelected ink
discharging portions is determined; and

a discharge execution signal with which the
discharging direction of an ink droplet can bé specified
is transmitted to each of the selected ink discharging
'porfions 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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