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. 1"e3e}=}667L:d: | =6=T=t TITLE'EE THE 1 NVENTI ON PRI NTI NG APPARATUS,

I NFCRMAT’ m mmm& APPARATUS, CONTROL METHOD FOR THEM AND lm

FI ELD CF“ H The present invention relates to a pri n l mﬂm
appar at us angegabk nting nethod and, particularly, to a techniq f uisors

i npl enenting a | owcost, high- speed hi gh-quality printing appar at us.
particularly, 10 the present invention relates to an inkjet printing
apparatus and control method therefor which maintain a high speed or high
image quality while reducing rherL.RAYFCAPRCINYENTI®IM capacity in the
printing apparatus or the nunber of gates of an ASIC to inplenment a

| ow- cost 15 prERENTHINGAERARARIS , THN EORMAGITON MRROGHSHING FPBRAHAAIUSS t 0 an

i nkj et printing apparatus and control nethod therefor which perform
printing proper for thEONERALiI YHEHPP BERwEBEMi hANROEROGRAMr at us of a system
and the printing apparatus. 20 BACKGROUND OF THE | NVENTI ON | nkj et printing
appar at uses have wi dely been used in printing apparatuses, copying

machi nes, _and t he |ike because | ow noi se, | ow apparatus cost, |ow running
cost, 25 éonﬁgﬁL%War Aty dN MItOrI\‘Ie like can be facilitated. A conventional

zer;g;nh?ﬁget prlnH| é%gh Vprkq%% %% a@ %e %yar%&%% |n% mai n scanni ng

apparatus and printing method and, particularly, to a
technique of implementing a low-cost, high-speed,
high-quality printing apparatus. More particularly,

10 the present invention relates to an inkjet printing
apparatus and control method therefor which maintain a
high speed or high image quality while reducing the RAM
capacity or ROM capacity in the printing apparatus or
the number of gates of an ASIC to implement a low-cost

15 printing apparatus. The present invention also relates
to an inkjet printing apparatus and control method
therefor which perform printing proper for the
relationship between the host apparatus of a system and
the printing apparatus.

20
BACKGROUND OF THE INVENTION

Inkjet printing apparatuses have widely been used
in printing apparatuses, copying machines, and the like
because low noise, low apparatus cost, low running cost,

25 compact apparatus, and the like can be facilitated.

A conventional serial inkjet printing apparatus

prints one page by repeating main scanning of scanning



-1 a printhead in the main scanning direction and sub-scanni ng of
conveying a printing nediumin the sub-scanning direction. The serial

i nkj et printing apparatus ensures a nenory (print buffer) having a 5
capacity enough to store print data of at |east one scanning. After all
print data of one scanning is stored in the print buffer, main scanning of
the printhead starts. Especially with the devel opnent of color printing
apparatuses and an increase in 10 resolution in response to demands for

hi gher i mage qual, paci,.ty necessar ox,t.he print buffer

iti ., t.h N h
i ncreases. Tﬁepﬁﬁb%bgﬁa éBgﬁﬁgtWélpeaﬁﬁpgingn%éfﬁgﬁ§99eapgrger-capacity

menory, resul_ting | i rat. ost . 0 l; .he nventi ona
probl em Japgkgsgcﬁg gﬁg %gigggggg&ﬁg:%Sgngégfg 3%@&%@3%@ gﬁgechnique of
const it uti ng RLIRABLY i WI0HE re@RathY theSIBLLST 1ARD.R SAPRELAY for storing
print data of one scanning, managing print data by a storage address, and

20 efficient lgppHalist bRgutrle SMikloggPagirtin tMeiFrer)J ARIIage aPat ent _
Lai d- Open No. 11-227181 discloses a technique of reducing a nmenory capacity

for storifng phpalcidgt @nbyghr @Bs Bitbirengrihitntattat afcatr espemrdong to a nozzl e
for use froma host apparatus to a printing 25 apparatus by using a

print head hasicagndngl.uraftéy ailnprrhesdahatbfé snbé-scanning iflsrection and
using a printing apparatus whish repeats main scanning and - 2

sub- scanni ng stterfedr mnamhempgent) bpdfese Patientsclandngped Mbe 11- 259248

di scl oses a techni que of achieving reduction in nenory capacity and

hi gh- speed pPitdnithgalgy s¢ggitsi-ngEapeaiathvinvhghothe depeiaphend ®&fore the
conpletion of storing print data of one main scanning in a nmenory. This
proposal assGPESLt RALNGAPY eRBagRtUSeSoRpef® dE&KRA3E 1§ al ways recei ved

during scanni ng/ printing while main _scanning of_ the.printhead is executed.
Thus, t hi0 oGy LG 1oRhdE (7 Seamis: Be (GREAES, To2ARaNeTHANEYE | no
proposal realjzes high-speed printing at | ouwer .cqst, by consider pri nt
fata and 1 ho ELTH tedinthG SPRRE LY ARG ReeRGut Conihe, FY A BYEAtng

made Lo over dERETTH Cont iRt PERAT AP anBRaka Enaenas a8 s object Lo
) ject to
provide a pridyjenG idRPaLRH e -Mbak 143N reld§TeRestilting in a high
apparatus cost.
15 To solve the conventional problem, Japanese
Patent Laid-Open No. 58-146929 discloses a technique of
constituting a memory whose capacity is smaller than a
capacity for storing print data of one scanning,
managing print data by a storage address, and
20 efficiently exploiting the small-capacity memory.
Japanese Patent Laid-Open No. 11-227181 discloses
a technique of reducing a memory capacity for storing
print data by transmitting print data corresponding to
a nozzle for use from a host apparatus to a printing
25 apparatus by using a printhead having a plurality of

nozzles in the sub-scanning direction and using a

printing apparatus whish repeats main scanning and



20 | ow cost, conpact printing apparatus w thout degrading the original
performance of the apparatus and can realize high-speed printing, an

i nformation processing apparatus, a control method for the printing
apparatus and information processing apparatus, and a program 25 According
to the present invention, the foregoing object is attained by providing a
printing apparatus which perforns printing by driving a printhead on the -
3 basis of print data transmtted froma host apparatus, conpri sing:

mai n scannin gpans fQr s anqﬁgﬁ‘the rinthead in a main scanning direction
W th respect gﬂ&ﬂpﬁpﬁné €r neans for storing print data,;

recepti on neans for Fgﬁ% %lggt BEoﬁhﬁﬁeoE%%tN%ppﬁﬁabﬂ§24§ahlscloses

scanni ng/ printing ection rmati on presenting a

scanni ng/ pri nt 't'é%h%' IRkl logn a%fmte*%ﬁinlgo rl%Huf&tt*l%%d msin%'ir@:g:%z BpRaT;fkqr storing,
in the buffer neans, print data corresponding to the printing direction

represented Rnd Ih@.g*l‘ia-'s@)e‘é@a RGP By G Fitiegt A n Riahmhiorganer at ed
by the host apparatus; and 15 control neans for controlling printing by the

pri nt heads on piriie thasids beff drze thgi ’opadrtiing/ f [ttiord ndi padhitoraitaf or mat i on
and the print data stored in the buffer neans.
of one main scanning in a memory. This proposal
assumes that data enough to complete scanning is always
received during scanning/printing while main scanning
of the printhead is executed. Thus, the memory
10 capacity cannot be greatly reduced.

However, no proposal realizes high-speed printing
at lower cost by considering print data and the main
scanning start timing without changing an existing
arrangement.

15
SUMMARY OF THE INVENTION

The present invention has been made to overcome
the conventional drawbacks, and has as its object to
provide a printing apparatus which can implement a

20 low-cost, compact printing apparatus without degrading
the original performance of the apparatus and can
realize high-speed printing, an information processing
apparatus, a control method for the printing apparatus
and information processing apparatus, and a program.

25 According to the present invention, the foregoing
object is attained by providing a printing apparatus

which performs printing by driving a printhead on the



In a preferred enbodi nent, when print data are 20 stored up to a specific
colum position in the buffer neans, the control neans starts printing by
the printhead on the basis of the nmain scanning/printing direction
information and the print data stored in the buffer neans. 25 In a
preferred enbodi nent, when print data are stored up to a position
corresponding to a specific colum unit in the buffer neans, the control
nmeans - 4 starts printing by the printhead on the basis of the main

bt 1 or meansPePhLaOhr BFLPFoteBRo AR RERE ¢ Bne LopBert oo EorARAEECERr 1 i < 2k1

x k2 (k1 and, g% glg sitive integers). In a preferred enbodi nent, the
buf fer neans s 8re |nt data used for printing during scanning of the

printhead by the ”ﬁhﬂnsgéﬂﬂhﬂﬂ MR88A s 989 §cQﬁﬁ§n§”@H@tpE@h@HeS@nlﬁe stored
is smaller than 10 a print ata amount for printing by one main scanning of

the printhead hxia wcdhRipgi AlaBkeiby WatRA seapBtRgtef at peipeinghead by the
mai n scanning nmeans. In a preferred enbodi nent, the buffer neans stores

print datm ugedifimg printing during scanning of 15 the printhead by the
mai n scanni ng neans, and a data anount which can be stored is at |east a
buffer means for storing print data;
reception means for receiving, from the host
apparatus, main scanning/printing direction information
representing a main scanning/printing direction of the
10 printhead;
storage means for storing, in the buffer means,
print data corresponding to the printing direction
represented by the main scanning/printing direction
information generated by the host apparatus; and
15 control means for controlling printing by the
printhead on the basis of the main scanning/printing
direction information and the print data stored in the
buffer means.
In a preferred embodiment, when print data are
20 stored up to a specific column position in the buffer
means, the control means starts printing by the
printhead on the basis of the main scanning/printing
direction information and the print data stored in the
buffer means.
25 In a preferred embodiment, when print data are
stored up to a position corresponding to a specific

column unit in the buffer means, the control means



print data amount for one main scanning of the printhead by the main
scanning neans. In a preferred enbodi nent, when print data of one 20 main
scanning are stored in the buffer neans, the control means starts printing
by the printhead on the basis of the main scanning/printing direction
information and the print data stored in the buffer nmeans. 25 According to
the present invention, the foregoing object is attained by providing an
information processing apparatus which transnits print data to a - 5

inti h h f f f
or i1 10 aPpatakys LhahCUng B,PUNLCDCk Ay b LAOCREI BLotal peaedeper Torre
to a Pr!”t'”EFggdE?HhﬂﬁnﬁbgrQHﬁ&ﬁgoﬁlggétEBh”En@BEﬁa%RBEGQnB”tBQe 5 buffer,

conpri si ng ransnrssion ne enerating maln scanni ng/ prl nt i ng

direction |ngggﬂgtagearggggggnghngh@ ggE@e§c§gghgg/pr|nt|ng direction of
the printhead, and transmtting the main scanning/printing direction 10

information to therfrhnprageappar ahbsdiflenel ath@nspeansitotoyamnar ati ng
print data corresponding to the printing direction represented by the main

scanni ng/Pri ahingidi eECctd &2 i (loramt ik amnpeeddveg timnrsydarssi.on neans for
transmtting the 15 print data generated by the generation neans to the
printing apparatusInAecprdifagred emnbogdimseht theehtfbar mbhenkor egoi ng
object is attained by providing a nethod of controlling a printing

appar at us mhbchrhaspaibufﬂetafgsegtéprnngOténgnﬂuééne aaanpéndopris
printing by scanning a printhead in a main scanning direction with respect
to a prlntln@hﬁeﬁraﬁﬁbﬁaﬂthb§§ﬁsm@ﬂnpﬁpﬁpnéaﬂamﬁﬁﬁﬁvaaﬁést appar at us t hat

is stored in the buffer, conprising: 25 a receptio g Eﬁrece V|ng, from
the host apparat us? Aara §EQHHFn@PhFPnFPHgbG|? ere ann BRhAEFohNa

represent|ng a main gcauning/pri pLing directien of thes Scanning

of the printhead by a width printable by main scanning
of the printhead by the main scanning means.
In a preferred embodiment, the buffer means
stores print data used for printing during scanning of
15 the printhead by the main scanning means, and
a data amount which can be stored is at least a
print data amount for one main scanning of the
printhead by the main scanning means.
In a preferred embodigent, when print data of one
20 main scanning are stored in the buffer means, the
control means starts printing by the printhead on the
basis of the main scanning/printing direction
information and the print data stored in the buffer
means.
25 According to the present invention, the foregoing
object is attained by providing an information

processing apparatus which transmits print data to a



printhead; a storage step of storing, in the buffer, print data
corresponding to the printing direction represented by the main
scanning/printing direction 5 information generated by the host apparatus;
and a control step of controlling printing by the printhead on the basis of
the main scanning/printing direction information and the print data stored
in the buffer. 10 According to the present invention, the foregoi ng object
is attained by providing a nethod of controlling an information processing
apparatus which transmts print i

1 ti L h h
o o A PR AR Rk eS, B Bl RotPBRERLHE btk "2 @

Phe basi s of “BRE. BAOnECAAPATS: BFd RO AY BEPRRRTO, BriF cLP AR I fop

t he basis of rFising: a i fst

trans ssi onsUep LAA90G! 510 BN, 3EANDLAGLRE! B! B0 dineakon

i nformation represen I'n scanni ng nting rection of the

printhead, apdqiranell thicn@akne B RheCMINRILRLANELBE M ARCELAN

information to the printing apparatus; a generation step of generating
print date cejirgeRondbnpri@inlke printing direction represented by 25 the

mai n scanning/printing direction information; and a second transm ssion
step of transmttifigrsietransmission means for generating main
scanning/printing direction information representing a
main scanning/printing direction of the printhead, and
transmitting the main scanning/printing direction
10 information to the printing apparatus;
generation means for generating print data
corresponding to the printing direction represented by
the main scanning/printing direction information; and
second transmission means for transmitting the
15 print data generated by the generation means to the
printing apparatus.
According to the present invention, the foregoing
object is attained by providing a method of controlling
a printing apparatus which has a buffer for storing
20 print data and performs printing by scanning a
printhead in a main scanning direction with respect to
a printing medium on the basis of print data from a
host apparatus that is stored in the buffer,
comprising:
25 a reception step of receiving, from the host
apparatus, main scanning/printing direction information

representing a main scanning/printing direction of the



print data generated in the generation step to the printing apparatus.
According to the present invention, the foregoing object is attained by
provi ding a program of causing a conputer to control a printing apparatus
which has a 5 buffer for storing print data and perforns printing by
scanning a printhead in a main scanning direction with respect to a
printing nmediumon the basis of print data froma host apparatus that is
stored in the buffer, conprising: 10 a program code for a reception step of
receiving, fromthe host apparatus, nmain scanning/printing direction

i nformati on PEPpPEEEALiing a main scanning/printing direction of a printhead;
a programcode for a storage step gf storing, .in éS %h§ buffer, Erint dat a
correspondi ng to tReSHPFABENGTEPr 8Et PERTABAr edBNFBA BYLERE. nBFAD
scanni ng/ printing direction.infor ion_generated by the host apparatus;
and a prograﬁ@@@dSOFSFSgoggﬁpgogon%gﬁ BfgggﬁpgoﬁﬁfﬁétiBnprinting by the

pri nthead on 1406 J1asics0h of R S GAAANIALNLETL LIRS €L 9B nf OF mati on

and the prinf data stored-in the ing e present

LgngP;BOQS t A& FoMB90RT RBkeGE kS bt tRLNBESRY aBpAY¥aELBY @nAr 0gram of
a control step of controlling printing by the
printhead on the basis of the main scanning/printing
direction information and the print data stored in the
buffer.

10 According to the present invention, the foregoing
object is attained by providing a method of controlling
an information processing apparatus which transmits
print data to a printing apparatus that has a buffer
for storing print data and performs printing by

15 scanning a printhead in a main scanning direction with
respect to a printing medium on the basis of the print
data stored in the buffer, comprising:

a first transmission step of generating main
scanning/printing direction information representing a

20 main scanning/printing direction of the printhead, and
transmitting the main scanning/printing direction
information to the printing apparatus;

a generation step of generating print data
corresponding to the printing direction represented by

25 the main scanning/printing direction information; and

a second transmission step of transmitting the

print data generated in the generation step to the



25 conputer to control an information processing apparatus which transmts
print data to a printing apparatus that has a buffer for storing print data
and perforns _ g _ printing by scanning a printhead in a main scanning
direction with respect to a printing nmediumon the basis of the print data
stored in the buffer, conprising: 5 a programcode for a first transm ssion
step of generating nain scanni ng/ printing direction informtion
representing a main scanning/printing direction of the printhead, and
transmtting the naln scanning/printing direction information to the
printing appdtat Efﬁﬁqﬁd&hn1code for a generation step of generating

print data corresp nd|n to the intin irecti N Jepre ed by the main
scanni ng/ printing d‘ﬁ i |tr% &?‘r?ﬁtpr(?r?%ndc &nve&%&éarndm cgd °F67% "Fecond

t t th
g(raﬁ(ra]??t Isz:’logtcgéﬁ;e% Sésaptlt’q nting éﬁjpg%éa‘{igjslmda%g% Ulr’bgﬁg%a%% anteages of
the present iéBf@ﬁHﬂé}n o Idor&emp%arﬁrﬂnélrrfaﬂéab%ﬂa@dsowm%m@g iption taken

in conjunction wth the acconpanying 20 drawngs, in which like reference

characters dasifiet EdMestsAPrpSid |t Paris gdraroWr inte g gr es
t hereof . BRI EF DESCRI PTI ON OF THE DRAW NGS 25 The acconpanyi ng dr aw ngs,

whi ch are i ncorgrariaied ipriarthesahsitn taitreaian pagdanrofing ki repadidn edtthon,
illustrate enbodi nents of the invention and, together _ g with the
descri pti on, rssvpartt dexplmiimttingy puachmnplces tofe tHeesiinvenipirdmt Baga 1 is a
perspective view showi ng the schematic arrangenent of an inkjet printing
appar atus 5 tiramhixhadte gures@itug i@t iien dardsk iappiieedutfiey, 2 is a view
showi ng the orifice | ayout of a
comprising:
10 a program code for a reception step of receiving,
from the host apparatus, main scanning/printing
direction information representing a main
scanning/printing direction of a printhead;
a program code for a storage step of storing, in
15 the buffer, print data corresponding to the printing
direction represented by the main scanning/printing
direction information generated by the host apparatus;
and
a program code for a control step of controlling
20 printing by the printhead on the basis of the main
scanning/printing direction information and the print
data stored in the buffer.
According to the present invention, the foregoing
object is attained by providing a program of causing a
25 computer to control an information processing apparatus

which transmits print data to a printing apparatus that

has a buffer for storing print data and performs



printhead according to the first enbodinent; Fig. 3 is a block diagram
showi ng the main arrangenent of the inkjet printing apparatus to which 10
the present invention can be applied; Fig. 4 is a view show ng the
arrangenment of a print buffer according to the first enbodinent; Fig. 5is
a flow chart show ng processing executed by a printing systemaccording to
the first 15 enbodinent; and Fig. 6 is a flow chart show ng processing
executed by a printing systemaccording to the second enbodi nent. - 10
DETAI LED DESCRI.PTI,ON THE PREFERRED .ENMBODI MENTS Preferred enbodi nents of
the present i) 9 B SCAPR1HGs & PEERNTaGetBi P BELBW SRS erence to

the accompany;ng drayf pasy, SoELSt EMORTRAL, Flgy bl 5,3, Rer specti ve

vi ew showi ng the 'schematic arrangenent of an i nkj printing apparatus to

oo he g IR 160 it ARl et s Mepknkletebri nter (printing
appar atus 100) "¢an 10 perform both col of printing and mohochrome printing.
For a nnnochkg%grq%ﬁ%bgng apparatus, the printhead is equipped with only
nozzl es for discharging black ink (to be described later). A printing

medi um 10§ inserted pRbgrhhe coligetrokdaf ¢gedsROsrhhanigkibhespepnbieng
apparatus 100 is fed by a feed roller 106 in a direction indicated by an
arrow P, and gedrvrayrdeigt matine splanmtidel/@riegiion dfracpiont hagdrk@4ioA pl at en
107 is arranged below the printing nedium 105 in the printable region. A
carri age 101 represenimvned a2Maiy tswanguinde pshafttisgl 62 racd 1003 odl ahg t hem
The carriage 101 is reciprocally scanned by driving of a stepping notor
(not shown) winimitheadscamd dgansgiishingcithei ngia pcanning/psgnéanion
directions indicated by arrows QL and 2 serving as a mai n scanni ng
di rection. 2%5iARCEA ond ngTMaddiniteg thed Pripkd ngr pRPRAGEMSdi umis fed by a
predeterm ned anmount in the sub-scanning direction indicated by the arrow
P and wats for t BeProgram code for a generation step of

generating print data corresponding to the printing

direction represented by the main scanning/printing

direction information; and

a program code for a second transmission step of
15 transmitting the print data generated in the generation
step to the printing apparatus.
Other features and advantages of the present
invention will be apparent from the following
description taken in conjunction with the accompanying
20 drawings, in which like reference characters designate

the same or similar parts throughout the figures

thereof.

BRIEF DESCRIPTION OF THE DRAWINGS
25 The accompanying drawings, which are incorporated
in and constitute a part of the specification,

illustrate embodiments of the invention and, together



- 11 next main scanning. Miin scanning and sub-scanning are repeated to
perform printing operation of one page. As for a printing wwdth in the main
scanning direction, a region where the printhead 104 can be 5 nmechanically
scanned is determ ned by the apparatus design. The maxi mum printing w dth
is determ ned depending on the apparatus in correspondence with the
scanning region. Printing can be done for a printing nedium 105 having a
printing width determ ned by the 10 scanning region of the printhead 104 or
a printing nmediym 105 having.a smaller printing width in the . printing

appar at us 10@?4&195?} of COlpd 160y nSREYE f@4eﬁﬁgﬁ98dt Pﬁénﬁé% i€8ge 101

i ncludes orifj (printing_elenents) 15 capable of discharging ink, and an
i nk tank mhiéﬂggiﬁiépﬁfqﬁﬁ§n"The printhead 104 is nounted on the carriage
101 such that printi;ng iis :done i r.gi i I; orifice of the
printhead 104 to tﬁggﬁrﬁnﬁgng ﬁ% Fgﬁﬁﬁggebg?%m %b?kéggkgggrence nuneral 108
denotes an ORI PAG arifdu@ B S LERES ARG 1A tdinPlapbar Ft@sSW t ches
are used to power on/off the printing apparatus 100 or “set various printing
nodes. The ditgphaidAtH pHHledentanintiéhtSlont @ees bef abpa iRid;nting apparat us
100. 25 The printhead 104 can print data in four colors: yellow (Y),
magenta (M, cyan Q). andsblhachk efBlshowihg mueberidficer ilhiyoas bdr acach of
Y, M and Cis 128, and - 12 t he nunber of orifices for Bk is 320. The

| ayout pi tch pheintgeradraddooel rigortceadte ddlret iembbdd@@nitnch in the
sub-scanni ng direction, which corresponds to about 42 um The driving
frequency of the prligt.héadsle4bilock géagran phoyikkr thentatime print head 104
can performprinting operation at a density of 600 dpi in the main scanning
direction. ThEhaigersednihghepdakiet trdnddng ageargtysn ter whicky
operation iséﬁggerally 25 inch/sec. 10 A |linear encoder (not shown) with a

slit at &0cydh® & 60 tdpin iR tHFarged n ke 155k side of the carriage
tow, & rechen cal santroller 408 (gl onsrates (e o mor ! o
Whi ch i ves Rt A ale TP NG, B VG Bindh Sibodihentae PoLT BOS T O!
oh optical sensor e dne B S RSt R g T he.

linear encodeyedfteSANY M isRas Qfyddit GRIJIRAMGLAL ithdkentrgonst ant
under DC servo control.” The orifice I'ayout of the printhead 104 wll be

expl ai nedsw tdnyRfiedeaice drat Fig. 2. 25 Fig. 2 is a view showing the orifice
| ayout of the printhead according to the first enbodi nent.
Fig. 6 is a flow chart showing processing

executed by a printing system according to the second

embodiment.

- 10 -



As descri bed above, the printhead 104 has - 13 orifices for discharging
a plurality of color inks in yellow (Y), magenta (M, cyan (C, and bl ack
(K)y. In practice, orifices for each color are arrayed in two lines, and the
| ayout pitch between the lines is 1/300 5 inch. The printhead 104 noves in
the main scanning directions indicated by the arrows QL and @ with respect
to the printing medium 105. The printing nedium 105 is relatively noved in
the direction indicated by the arrow P with respect to the printhead 10

104. The main arrangenent of a rintinEg system conprised of the printing

apparatus 100 artEEHGt R HIAONAR THE SHREHAIGE dHaOR M shee (o Fig.
o i 1t g apparat us 8 NHER ERECORBBENE (Th/ans o oa thd Ries An
external host, aRpaalys, H0Q ¢ Gonneclad o dhe Anl idAg ApRaral 4,600
Print data (e.”g., data contalning character data, i'mage data, and control

20 data) is ta{?éb?rgjalﬁ d.d e ost apparatus 500 to the printing
apparatus 100, an st@red(cjclﬂrngaﬂ%eception buffer 401. Verify data for

veri fyi ngswhetiiers PrEdBodidieht)s correctly transferred, and status data
representing the operation status of the printing 25 apparatus 100 are

transmtted fromthaqariintiisng geRaidts vEO® iley tdhwiest taepar atus 500. Note
that the host apparatus 500 and printing - 14 apparatus 100 are

connect ed by,schaugtixc WSRdmyjeardracenf Howevrdadiett e iprteisentagpaserttuson i s not
limted to this. For exanple, the types of interface include | EEE 1394,

| EEE 1284 ( Cea rdnials)thd g seBituetromtrit,icor adre U4 lepplsiethere i s al so

avai |l abl e another interface which can also transfer data by connecting the
host apparatus 500 Taed iovkiet iy ladsar dors G chypppiaraters Midldl @l y. Print
data stored in the reception buffer 401 is processed into data for printing
in main $€anMHEIM KY€ Prah tRveay: oy %}@érrortqreﬁréwm RIALIGFL I -CPU 402.
The resultant_data is stored in ,atpri nt buffer 403Q within a random access

menory (RAM) HR03.2 TRGHILANS FH L B FRRGAE I Sat D used T4t it i ng by

t he printhead, 104. ta.stored in the print buffer 4030.i.s transferred to
15 the print hee%udl%, wzi“nt %ﬁ’ °an]1erfg JA‘iosr eélescciﬁaercﬂlQ% k%lh“ie(:kexlzi1 | e shown
in Fig. 3, an;ay flsd i ffer 4030 is ensured in the nenory area
of the RAM 40(3). %ﬁsn t%eequorllr%ltt uffer 4030 is transferred to the

printhead 104 by apyAfRead e 185 4HyedQdTe Y ithhedd k04 is
controlled to print character data
15 feed position of the printing apparatus 100 is fed by a
feed roller 106 in a direction indicated by an arrow P,
and conveyed to the printable region of a printhead 104.
A platen 107 is arranged below the printing medium 105
in the printable region. A carriage 101 can be moved
20 by two guide shafts 102 and 103 along them. The
carriage 101 is reciprocally scanned by driving of a
stepping motor (not shown) within a scanning region
including a printing region in directions indicated by
arrows Q1 and Q2 serving as a main scanning direction.
25 After one main scanning ends, the printing medium is

fed by a predetermined amount in the sub-scanning

direction indicated by the arrow P, and waits for the

- 11 -



or image data. The printhead controller 410 detects tenperature information
or the like representing the state of the printhead 104, and sends the
information to the CPU 402. The information is transmtted to the 25
printhead controller 410 which controls driving of the printhead 104. The
mechani cal controller 404 drives and controls - 15 t he mechani cal unit
405 such as a carriage notor or line feed notor in response to an
instruction fromthe CPU 402. A sensor/SWcontroller 406 transmts a signal
to 5 the CPU 402 froma sensor/SW407 includi ng vari qus sensors and SW
(switch). ' ReditsPray EFBRBANIcoMIF bl | BraRBENE oMY oF RN Tt 409

i sed of LEDs, liquid | displ Lements, and the |jke f
i 5pl ay pancFEPERUEY F8sBEREE LGP RANFACE! QBPFAN-FRoRtt RE°CPEPA00. A ROM 411

stores data such aggV BEOHS QHEERhSQ%?gbagﬁ and Mgihogéaﬁg%%éng data for

executing various control oBgratlo he printing appara 100. The CPU

402 appr0priag%%éFagﬁgsavgggqgﬁ QH@EEOEhBr?%&ﬁ chd 209 %ahi gys setting

data into the 3, an xecutes them ereby executing various control
operations ofebR&nRERTLYNYcARRBHAL YS a&@QrmiRebnByPEREERbpRPYEALI ON, the

capacity of the print buffer 4030 is set snmaller than a data anount
design. The maximum printing width is determined
depending on the apparatus in correspondence with the
scanning region. Printing can be done for a printing
medium 105 having a printing width determined by the

10 scanning region of the printhead 104 or a printing
medium 105 having a smaller printing width in the
printing apparatus 100.

In Fig. 1, the printhead 104 mounted on the
carriage 101 includes orifices (printing elements)

15 capable of discharging ink, and an ink tank which
contains ink. The printhead 104 is mounted on the
carriage 101 such that printing is done by discharging
ink from the orifice of the printhead 104 to the
printing medium 105 below it.

20 Reference numeral 108 denotes an operation panel
including switches and a display. The switches are
used to power on/off the printing apparatus 100 or set
various printing modes. The display can display
various statuses of the printing apparatus 100.

25 The printhead 104 can print data in four colors:
yellow (Y), magenta (M), cyan (C), and black (Bk). The

number of orifices for each of ¥, M, and C is 128, and
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20 printed using all the orifices of the printhead 104 necessary for
printing by one main scanning of the printhead 109 by a main
scanni ng/ printing width determ ned depending on the apparatus. That is, the
RAM 403 ensures a capacity smaller than the necessary 25 capacity for
storing print data of one main scanning in correspondence with the maxi num
printing wwdth of the apparatus. This setting can reduce the nenory
capacity - 16 of the RAM 403 in the apparatus. The host apparatus 500 is
i npl enented by a general - purpose conputer such _as a personal conputer or
morkstation.t%ﬁe“ﬁ@?Fraﬁﬁapéﬂﬁécﬁﬁofﬁ§55§t&ﬁdé?@-S %@?Ihﬁhﬁu%oﬁggﬁ@nts

i - b : : hard di sk,
Tounted, | 1 2,8SNeLa) RULRRSC SOPULEL (S8 52,05k AN, S hard
bui 1 di ng_ COMMARENISLAlfanol JocTiLed L hsthel and apubuLl ding, cqgponent s

can be adopté as ttéy Ze e présent inventron. “The

bui | di ng conpppent hown, i 4 R 2 tiing by the CPU
a program stored inlnetShe |nltr{eq n%ﬁ%%%\j%%/ ﬁeﬁtﬁ%ﬁﬁg%ﬁagéﬁﬁoyor an
external #fremyher@nifealsi 189, byndedneated nhacdwangq éénTEgrkgkhownng

enbodi nent wi'll exenplify 1-pass printing using 128 orifices in the
orifices of thaneingt bpadat@sn§ at eaelnefity, oW 660 apd Bk €8kOmSinl N a
color printing node, the entire printing width of 8 Inches is printed in
four col ors acaanifgdensielcy ioh.600hdphaidhecannnhg bsipéed sapeigéty of a
printing apparatus necessary in a conventional printing nethod is 128 x 4 X
8 x 600 = 2, 457r6@@ebilt0d Ancerdintgngo opkeatiost iengedemeidfly 2bhe nenory 25
capacity of the print buffer 4030 is 1,572,864 bits, which is snmaller than
a nenory capdeichyseseugh to store all print data of one main scanning. In
ot her words, - 17 the menory capacity is set snmaller_than the nenory
capaci t y1®f the cofvérbrasarPngePAsE BoPLeshopriuriflh ahelit at a

cycle of 600 dpi is arranged on the back side of the
carriage 101. A mechanical controller 404 (Fig. 3)
operates the carriage motor of a mechanical unit 405,
reciprocating the carriage 101 in the main scanning
15 direction (directions indicated by Q1 and Q2 in Fig. 1).
The carriage motor which drives the carriage 101
is, e.g., a DC motor. In general printing operation,
the position or moving speed of the carriage 101 is
detected by an optical sensor on the back side of the
20 carriage 101 by using the linear encoder. The scanning
speed of the carriage 101 is kept constant under DC
servo control.
The orifice layout of the printhead 104 will be
explained with reference to Fig. 2.
25 Fig. 2 is a view showing the orifice layout of
the printhead according to the first embodiment.

As described above, the printhead 104 has
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system cost. The print buffer 4030 according to the first 5 enbodi ment has
detailed arrangenents Ato E. A. Menory areas are ensured for Y, M C and
Bk, respectively. B: Menory areas are ensured in the vertical
(sub-scanning) direction and horizontal (main scanning) 10 direction for
respective rectangul ar bl ocks of printing pixels. The block size is
constant comonly to Y, M C and Bk in one main scanning. C  The verti cal
size (height) of the block can be set by the operation panel 108 or host
apparatus 500. 15 The set value is, e.g., an_.nl nmultiple of 8 (nl is a
posi tive i nt &FddiCesn foke HiSCOHRTGHRGdPnRAradigy, of| coles 1Rk tRe set

value is 8 x 1.= 128. Note that e set value is an.nl i ple of 8 for
efficient cal&dlaw §r8¥)pr51@8§§itﬁg.( 0 S:Ya?hgcﬁorP?S‘nF’&FC&ngg’(w g‘?h) of the
bl ock can be settq% t he o%g%%%i n pane% %Ogoor hostrgg %BaEHSt%%O' The set

. rac S Oril r,eac O are a A
val ue is, e.E., an N3 multiple of’ 2172 “('n nd A3 aré positive integers). In

e hat CHEED e deyihe pheolh detRgREt ket i sk 2on, 2o
processing. EndM0 MBHBI Yr@h€Rehd £08UnEFe50inarRE Ofki HAYEREN1NgGS
directions indicated by the arrows Q1 and Q2 with
respect to the printing medium 105. The printing
medium 105 is relatively moved in the direction
indicated by the arrow P with respect to the printhead
10 104.

The main arrangement of a printing system
comprised of the printing apparatus 100 and a host
apparatus will be explained with reference to Fig. 3.

Fig. 3 is a block diagram showing the main

15 arrangement of the inkjet printing apparatus to which
the present invention can be applied.

An external host apparatus 500 is connected to
the printing apparatus 100. Print data (e.g., data
containing character data, image data, and control

20 data) is transmitted from the host apparatus 500 to the
printing apparatus 100, and stored in a reception
buffer 401. Verify data for verifying whether print
data is correctly transferred, and status data
representing the operation status of the printing

25 apparatus 100 are transmitted from the printing
apparatus 100 to the host apparatus 500.

Note that the host apparatus 500 and printing
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no data in each color in main printing/scanning. Instead, a zero flag is
set, and data of this block is processed as null data in printing. This can
save the nmenory capacity of the print buffer 4030. 5 Wth the rectangul ar

bl ock arrangenment of the print buffer 4030, the print buffer 4030 can be
easily managed. In the first enbodinent, the block size is comon to Y, M
C, and Bk, which also facilitates nanagenent of the print buffer 4030. 10
Al ternatively, the block size can be changed and flexibly cope with

printing conditions for_ effective use of the print buffer 4030. In the
present i nverRRRAE2 DAL TS FForeti8hd Yrais SoarthiURp ot et 4578 nt head
0,

| 04 is perforpmed before 15 the print buffer 4030 far, one i n scanni ng of
the printing ]gog"f)ea‘fealf’ust PTG i FHEE O or° R q_sefef‘{ngcfo h’iﬁb]rﬁ'speed
printing pro [ regi pr prd nt i ' [

scanni ng/ pri ﬁf?ﬁgé%n}%%’i g‘%{%f%es p‘#l Mée]egfdto %gé;la;%rlh&gqu%ﬁeg n%ﬁolgbe%‘la{ti on of

20 the printi t i (yon 4 i i C i raging is
done by scann{%@%%rﬁrﬁé}aﬂﬁ%ﬁ f rﬂolrn?p%l\'ﬂeﬁrh}e{]%&or?' ?cge%]tﬂ}%j: Bhllérge'spect to

the printsng 7RGidMI05)sd el RIBIehhan iMadFtidd i fdpmed e host
apparatus 500. 25 Wen the printhead 104 starts main scanning/printing from

the right witdndespenistar t&@;aomwtdméadﬂﬂ?t%,hdgﬂ Hpgkatatdss 500
transferred fromthe - 19 right fromthe host apparatus 500. \Wen the

printhead 104arsd gitinteidn fganrd g prontbynogvifreort el telfdssiigh respect to
the printing nmedium 105, print data is transferred fromthe left fromthe
host apparat us 500.PrEmtotdattshatt drtesd gmi rithiee ack cePt icem bpriiffer edidh icol umm.
After print data are determned up to a specific colum of one main

scanni ng, naiRreeRFRfhgiHiC tdatPpriat eEd tigw siramasin geanrmiand vl y, main
scanning_nmay 10 start after d)rint data are determned up to a s&ecific

col um uhft (roacintdhend f0bitndas the aamtipl ofe %&e@if‘}(@ cofh®n unit is
preferably 2kl x k2 (kI and k2 are sitive integers) fo rocessj ng speed

efficiency. TIRSWTHNgetmt 6t HRFSH i dATFEE s METY R o the
first enbodi nent will be described V\h{ﬂd rejoej eng‘rer:1 to Fi
a ra ) .

ndom access memory e prln%'b%ffer
4030 stores data used for printing by the printhead 104.
Data stored in the print buffer 4030 is transferred to

15 the printhead 104, and then printing is executed.

In the example shown in Fig. 3, an area for the
print buffer 4030 is ensured in the memory area of the
RAM 403. Data in the print buffer 4030 is transferred
to the printhead 104 by a printhead controller 410.

20 The printhead 104 is controlled to print character data
or image data. The printhead controller 410 detects
temperature information or the like representing the
state of the printhead 104, and sends the information
to the CPU 402. The information is transmitted to the

25 printhead controller 410 which controls driving of the
printhead 104.

The mechanical controller 404 drives and controls
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Fig. 4 is a view showi ng the arrangenent of the print buffer according to
the first enbodinent. In the printing systemof the first enbodi nent, 20
print data for one main scanning of the printing apparatus 100 is created
by the host apparatus 500. Print data is created as binary data obtai ned by
perform ng proper inmage processing for character data or inmage data to be
printed, and determ ning whether to 25 discharge ink droplets for all Y, M
C, and Bk colors. The binary data is assigned and determ ned as print data
for the next main scanning. - 20 In this way, npost of data processing
concer ni ng pril iNgFhanigad orrgd 48P s apisiEasge SB0-OITHRE pr ocessi ng
burden on the pri ?ﬁtlegg apparatus 100 can be reduced, and tgﬁrm capacity
=5 gt

for storing com& L HFFRWESH D oM HHEE G0 dF A% an be

reduced. Fi g.CPAU iAﬁ)th" conceptual view show ng the block of the print buffer
4030 set when 'print ‘data corresponding to a width of 8 inches is printed on

an Ad-si ze 10 pri nt na il LRI RO SSANNG dnidigliest

enbodi ment, the resolution’in e mal n scanni ng ection |

| east 19 Bl oGl Widd £y dlidh of 56 S0ish A BRUIEh] Gaidyy i ng of the
whol e width (4,800 dots) in the main scanning direction. 15 Note that the

print buffer AQ3dHdd drite du rGwiardpdi nent has a snal|l nmenory capacity. The
vertical size (height) of the block is 128 dots, the block width is 256

dots, and the number difspgilagc ks endinth oot el 1esrs urosd dontkd1s2G Reci procal
(two-way) printing operation is done while the printhead 104 is scanned in
mai N scanni nglidplect iwumist @0 Arcbnr vddd g R, VieidquidarcAdstdlze printing
medi um 105. Printing operation is performed in the direction QL while the
print head 104implery falenei g hardkfthe o ikghfomidisplespasnals tire printing
medi um 105. Printing operation is performed in the direction Q2 while the
pri nt head0l o&efRAS T rigmarhe ngtgnictiien digon tire CPYyi442 r espect to the

printing nmedium 105. R-1 to R-19 represent hlock nunbers in printing
operation al ong t hé diPb&liloPtGESSL SR %% U F% 5t BB Hunbers in

printing Operpagcggornamasl C)anr%]d tvhaeridcgt,lrsecé,telt%nin?'data for executing various

control operations of the printing apparatus 100. The
CPU 402 appropriately loads various control programs

15 and various setting data into the RAM 403, and executes
them, thereby executing various control operations of
the printing apparatus 100.

In the present invention, the capacity of the

print buffer 4030 is set smaller than a data amount

20 printed using all the orifices of the printhead 104
necessary for printing by one main scanning of the
printhead 104 by a main scanning/printing width
determined depending on the apparatus. That is, the
RAM 403 ensures a capacity smaller than the necessary

25 capacity for storing print data of one main scanning in
correspondence with the maximum printing width of the

apparatus. This setting can reduce the memory capacity
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S The nunber of bl ocks which can be ensured in the print buffer 4030 is 12.
Printing operation in the direction QL uses block R1 as block R 13 when
printing of block R-1 ends after the start of main scanning. Wen printing
of block R 2 ends, this block is used as 10 bl ock R-14. Bl ocks are
sequentially used again, ending main scanning. In the direction @ of
reci procal printing operation, simlar to the direction QL, the print
buffer 4030 is used as blacks L-1 to block L-19. Block 15 R-19 is foll owed
by L-1 between an n two-way printing operation, data are
sequentralIyofrgﬁgf5@”&%09n18053?d3983rﬁ¥Pﬁ prrnt data to be printed by the
printhead 104, and_pri 5 ata core espﬁﬂﬁ rrnttca §nns are stored in
the print 20 buf f ef "50385EGBRAT L8R %mp Smﬁprﬁ h88d®z04 starts
before print f [ n ter t inting can
ﬁgg%%aﬁ Pﬁ?ﬁg@% eoa apaLng, 1§ gg & g%@ggnal“%o htRY! B%

be executed e pr ata sequentra eive durr g printing. In

each of bl 0cksidcEigond @héotbg?'éﬁﬁ abh ek %@?rﬁaéeésgtaaﬁdblock whi ch
e e

can be ensur as a nenory area o pri nt fer 4030 at the start of

nai n SC&H@'nﬁul&d@ﬁbt@mebﬂ%nEEOEBuh%Bﬁeiﬁnbsg@n@&@qkaEF%Ee cannot
be ensured as a nenory area of the print buffer 4030 at the start of main

scanni ng. |f cpmbated@at(a.igs,i at ePUYPREs, dROMIJO haRUNdSe&NNeRBernae. , data
transfer is | eft undone, the 5 carriage 101 executes recovery processing of
perform ng t hempaye neirorkahnitegfagai ndippilati, ngegabartl, oamtdhe i nt errupted
portion, and thus conplenenting the data. As for a block having no print
data correspurdiseg .t ollke bbutkdimg eachpentnts ave neabryimieeditoensured, and
the 10 next block is ensured instead, effectively using the print buffer
4030. Proces&hrf,eradupad bylﬂﬁéngrpﬁmpﬁge§y§t@ﬁﬂab@oaépngeﬁoaﬁhe first
enbodi nent wi_ll be explained with reference to Fig. 5. 15 Fig. 5is a flow
chart shH%ﬁnéoﬁﬁoéés§Bﬁ§ égadizedthy PH@SGPFnﬂpﬁﬁnaﬁBQPatﬁ%eaccord|ng to

the first enpodi In step,S11, the host apparatus 500 determ nes print
data of onengﬁﬁﬁggegnﬁPﬂaonfgtFns?P@B 485 Fignasngay BepdratagedonTdect des
the main scannin grrn #g tron of the rrnthead %04 ,Of Ehe printing
appar at us 108xe§%5 F?ang I'n sgaﬁﬁfﬁﬂv Oﬁ?rnén Scﬂpgﬁ Pﬁ#ornation

repr esent i ng bﬁeoErkH%'Hgs@'ggﬁékg@ugosbBeer £93RRY" Al ;300,25 For

two-way printing, the printin irection changes every main scafnin

(directions g@aa@geQQLy Felieae=WaYaPHiAkkNg, the same printing drrectron
is set. - 23

15 The following embodiment will exemplify l-pass
printing using 128 orifices in the orifices of the
printhead 104 for each of Y, M, C, and Bk colors.

In a color printing mode, the entire printing
width of 8 inches is printed in four colors at a

20 density of 600 dpi. The print buffer capacity of a
printing apparatus necessary in a conventional printing
method is

128 x 4 x 8 x 600 = 2,457,600 bits
According to the first embodiment, the memory

25 capacity of the print buffer 4030 is 1,572,864 bits,

which is smaller than a memory capacity enough to store

all print data of one main scanning. In other words,
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To change the direction within one page, the host apparatus 500 properly
transmts correspondi ng main scanning/printing direction infornmation to the
printing apparatus 100. 5 In step S13, transfer of print data of one main
scanning starts fromthe host apparatus 500 to the printing apparatus 100.
The | ayout of print data coincides wth the main scanning/printing
direction. As for a block having no print data corresponding to a 10 bl ock
to be ensured in the print buffer 4030, no nenory area is ensured. The next

bl ock is ensy ed instead, effectively, using.the RL| buffer 4030. In step
314, whet her bﬁ.wemaara0ﬁaesl§¥eﬁstFéﬁsﬁeaﬂé&rbf Pt FEBERORY (it eger o

1 or nore) of i.nti-ng,start bl cks ere i cannln

deter nined. PREAGEEVT RE akPneRbvenEeehaly Brdrlr PatERe FRAUELROSST (he
processi ng yégemngbgtprlnt data are transferred If pri nt data have been
transferredm? In step S14), the processing advances to step S15. 20 In
the first enbodi mephe HOEn@XBOREEY @63@ %Qco¥ﬁ@n§ntbr€h8ffﬂkbﬁg wi dth of
one main scanning is 19 bl ocks, and the nunb ensured bl ocks is 10. n4
is equal 50 embsaGmkat hhendblaelmeaberrrehgl@fn@@ke whicghgi.s obtained fromthe
RAM capacity of the printing 25 apparatus and the bl ock size and can be
ensured. The nunbeh:oMepbiipt abpgast art bheakedmiyrb¥, H,gC, SndHBWever, the
margin for the data transfer rate is - 24 general ly maxi m zed, and the
nunber of ensesepécblively.= 10 is set as the nunber n4 of the printing start
bl ocks. In step S15, the carriage 101 of the printing 5 apparatus 100
starts noving, andBprMampny eperat psa bpsviedmahntbeamarhgcalarts. At this
time, data of bl ocks whose nenoré areas are not ensured are determned to
have no pri nt'S#Rracaardngdl Aigse laﬂeapﬂaﬁ§ﬁéﬂpéaaﬂo(Wﬁénpﬁpﬁpﬁé§6)l04 10
In step the printing apparatys 100 store rint .data in a

bl ook habl g QRBELaGRe [ AERRG ORI Fe PERECUBNIG \pPLAC Babh PFANCLEE S17,
whet her printi.ng-.by ope cannln of th i nt head, 104 s ended is
demrw%m?@%amaam%ﬁw%wﬁ%%%aw
S17), the pr SSi N S i d of printing by one main scanning.
I f printing %§30§3 %&rﬁh%cgﬁﬁbns %gglg ded (YES in step S17), the

processing ends. 2@, T@ﬁefbereepa&tseaeFlaelgaﬁboae PhENbi BAKORERAEEON

concerning one main scanning of the printhe I'n practi ce,

preparations sk@r ppr kALl BgeP¥tiBe Baxk1Mi0B $¢ARBISRYapharARde Baval lel to
printing by one main scanning. If all main scanning operations end and main

25 scannifhg Theosetpageuends, pr.gnti ag ofl endtppgde edds. (Mhedst mansfer of
print data starts before the host apparatus 500 determ nes print data of
one main - 2bpositive integer). In the first embodiment, e.g., nl =
16, and the set value is 8 x 16 = 128.
Note that the set value is an nl multiple of 8
for efficient calculation processing.
20 D: The horizontal size (width) of the block can
be set by the operation panel 108 or host apparatus 500.
The set value is, e.g., an n3 multiple of 2™ (n2 and
n3 are positive integers). In the first embodiment, n2
= 8, n3 = 1, and the set value is 2% x 1 = 256.
25 Note that the set value is an n3 multiple of 2™

for efficient calculation processing.

E: No memory area is ensured for a block having
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scanning, and the printing time is shorter than the sumof the print data
determnation tinme and print data transfer tinme, transfer of print data may
not catch up with the operation of the carriage 101 during one main 5
scanning. In this case, interruption of data during printing by one main
scanni ng can be prevented by "starting transfer of print data of one main
scanning fromthe host apparatus 500 to the printing apparatus 10 100 after
t he host apparatus 500 determines print data of at |east one nain

scanni ng". The first enbodi ment does not ensure the print buffer 4030
enough to st &0Ce dgtientindgeghofcodme il Mad@amyiing 1ngY SCRANAGS appar at us 500
i ncreases the 15 nunber of orifices used for  one main scanning or sets a

hi gh drivi ng FS&GG8nc ¢ 6T He-ar ilft $83d POA IgtanCtg&hdsi lrekdilsy
interrupted during printin y one nmain _scanni ng. . The above-nentjoned
recovery pro@ggﬁééfe@eﬁﬁaﬂgg ﬁé%ﬁﬂﬁﬁiﬁﬂj A%t yTh AR JCRAR ?%V?nB%?tant to
20 mnimze | rruptiQn.. ri b <. Lhe ki st enbodi nent achi eves
hi gh- speed ph%m%lrﬁg%ﬁ %c%elstgisr?%e%y ecg%ﬁrngl ;%:{lﬁfgfe:)rr iqlr(l)tmdat a transfer

corresponging to thepERiRS Qggﬁg@ﬁggnbﬁggkdgggghbgﬁﬁﬁi tirepei nt head 104

by the 25 host apparatus 500 wt e arrangenent i'n ich scanning starts

before print 3athd @urfRiM FCVNNILKE ipT iRt YuTireed 408er VatBbe $6a8ANkNg. This
control is - 26 particularly effective for the printing apparatus 100

havi ng no pr imahaeidl.er TA0BReerough tRL&HLMENP) | BhedBlacRf sope DBI N
scanni ng. (Second Enbodi nent) 5 The first enbodi nent has exenplified a case

wherei n the moffion ¢apaGi M, d, tE@nel Bk, ntwhidhf el s403Qcig iratesuf ficient. The
present invention can also be applied to a case wherein the nenory capacity
of the print manfaigemef@30®fi $heuffnicitemuf f8x RO3Oessi ng executed by a
printing systemaccording to the second enbodinent will be explained with
referenck0to Fig. @lteirgatdviedva fthewbdleglkt siiewicag peocbesurd erdcut ed by
the printing apparatus according to the 15 second enbodi nent. In the second
enbodi ment , tHE¥ Y FoRSpaditty Piring ipyg sonkitieonsadey ieLfeqsdved for print
data of one main scanning .or nore. | tep S21, a host apparatus 500

det er m nes Zﬁﬁ&WQH'QEﬁégﬁfﬂbEQQﬁﬁﬁxéi%hning. In step S22, the host

apparatus 500 deci%es h@e nai% canni% .girectiog OE a §rig%he%d 104 of a
printing appar at us “To&6 " aRd SEFRTs VS dR s PARSCRG *80r 8&t PSATEAPSr nat i on

et YALABRATIS 100 B L0 b e o
the same; giregld opiing $RIFFIO (BANGR L R i8¢ isMAnnidh of the
printing apparatus 100 is determined, for the purpose
of high-speed printing processing. In reciprocal
printing operation, the main scanning/printing
direction of the printhead 104 in printing operation of
20 the printing apparatus (direction in which main
scanning/printing is done by scanning the printhead 104
from the right or left with respect to the printing
medium 105) is determined by an instruction from the
host apparatus 500.
25 When the printhead 104 starts main

scanning/printing from the right with respect to the

printing medium 105, print data is transferred from the
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Wi thin one page, the host apparatus 500 properly transmts correspondi ng
mai n scanning direction information to the printing apparatus 100. In step
S23, transfer of print data of one main 5 scanning starts fromthe host
apparatus 500 to the printing apparatus 100. The | ayout of print data
coincides with the main scanning/printing direction. In step S24, whether
print data have been transferred by the nunber n4 (integer of 1 or nore) of
10 printing start bl ocks where nmain scanning starts is determned. If no
print data have been transferred (NOin ste 824}4 the processing waits
until print dat@harErm i Hed. AR TR U ﬁ%ﬁ-a hea hBEnPLiALSPEAr ed (YES

i t S24) , i d [ to, st. 5. | t | d
eoods vent . M GG S e A SSANGEY iRy P bt af e i

i i 19 bl k d the ) . d bl.ocks, i 19. Mai
e her s TS g Mk e AR s S SSRGS 3 Nl er v e
scanni ng st | oek - ransf err ed
T e e anEfeted de 2R nd 1 AOUor Sifh AN IRASHRAR SRS OY | 1€

printing gpparatus NOQ St S HE At MY Alg NidRO (ANGHAldQH by one main

scanning starts. 25 In step S26, the printing apparatus |00 stores the next
print data i neandghck havi ng undergone printing while executing print data.

After print data are determined up to a specific
column of one main scanning, main scanning of the
printhead 104 starts. Alternatively, main scanning may

10 start after print data are determined up to a specific
column unit (block width) of one main scanning. The
specific column unit is preferably 2¥ x k2 (k1 and k2
are positive integers) for processing speed efficiency.

The arrangement of the print buffer 4030

15 according to the first embodiment will be described
with reference to Fig. 4.

Fig. 4 is a view showing the arrangement of the
print buffer according to the first embodiment.

In the printing system of the first embodiment,

20 print data for one main scanning of the printing
apparatus 100 is created by the host apparatus 500.
Print data is created as binary data obtained by
performing proper image processing for character data
or image data to be printed, and determining whether to

25 discharge ink droplets for all Y, M, C, and Bk colors.
The binary data is assigned and determined as print

data for the next main scanning.

- 20 -



_ 2% _ In step S27, whether printing by one main scanning has ended is
determned. If printing by one main scanning has not ended (NO in step
S27), the processing waits until the end of printing by one nain 5
scanning. |If printing by one main scanning has ended (YES in step S27), the
processing ends. The flow chart of Fig. 6 shows printing operation
concerni ng one mai n scanning of the printhead 104. In practice,
preparations for printing by the next main 10 scanning are nade parallel to
printing by one main scanning. |f allﬁngin scanni ng.operati ons,end and main

scanni ng of one pag® &R4S, a¥rnPPR§ B8f HREApRIACERTLNY| AOPRETEERENd

enbodi nent, the Lint.buffe% 4030 %§ naged for eac@ bl§ﬁ%. Fpﬁgver, t he
present 15 i MFERTEY it REE PRl SPERPSSTTREPAEE T RheR "a pfiht buffer
capabl e of stqrin rin t is nni b n e i ke the
segond enbodf%ghe%sﬁﬁg %Pi%F%b§ ng%4g%69§§§%bgbﬁgﬁaggé ?8? %géhgsas;er

cor espondi NG o did NarfdAtheORoMNE BRI c5°28) BorARcDcRled management

for each raster allows setting the printing start tinmng as slow as

possi bl e. 5 The, RRAUAOL N AL YiMPE?C 8FS A c3JdiNsh AREd agr bept i on of
transfer during printing can be mnimzéd. As described above, the second

enbodi nent 2% kidev.es hi gh-speed printing processing by controlling print
data transfer described in the first enbodi nent by the host apparatus 500
even when the printFilguf deris- a28onceptual view showing the block of

the print buffer 4030 set when print data corresponding

to a width of 8 inches is printed on an A4-size

10 priqting medium 105 by one main scanning. In the first
embodiment, the resolution in the main scanning
direction is 600 dpi. At least 19 blocks with a width
of 256 dots are required for printing of the whole
width (4,800 dots) in the main scanning direction.

15 Note that the print buffer 4030 in the first embodiment
has a small memory capacity. The vertical size
(height) of the block is 128 dots, the block width is
256 dots, and the number of blocks which can be ensured
is 12.

20 Reciprocal (two-way) printing operation is done
while the printhead 104 is scanned in main scanning
directions Q1 and Q2 with respective to an Ad-size
printing medium 105. Printing operation is performed
in the direction Q1 while the printhead 104 moves from

25 the left to right with respect to the printing medium

105. Printing operation is performed in the direction

Q2 while the printhead 104 moves from the right to left
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4030 has a sufficient nmenory capacity. Managenent of the print buffer 4030
for each raster can realize stable printing while nmaintaining high-speed
printing. The above enbodi nents have been expl ained by 5 assuming that a
dropl et discharged froma printhead is ink and a liquid contained in an ink
tank is ink. However, the content of the ink tank is not limted to ink.
For exanple, the ink tank may contain a processing solution to be

di scharged onto &iphi QL ng 10 mediumto increase the fixing properties,

wat er resistance, or qUSP Hj &P ahprbggggi'hgaﬁe. . The above enbodi nents can
i ncrease the densépyegggt re ol ution of printi ﬁdbymuéﬁ)ﬁ\g Ry fLemwhi ch

i ncludes a neans (e.g., an (P%’étm@mkbmfmintfg sducer or 15 | aser m for
generating heat ahes@ay; s {ﬁnergy used to di'sc %ﬁ’d&gi%mcﬁﬁtﬁ% tate
change of the ink by this heat é‘ﬁetgyL—agoggp%her inkjet printin stéﬁerrs.
The print head i@nimttilnigmoggqﬂz;o this system anaeﬁﬁybépsbhanmefgkilpy usi ng
a pi ezoel ect%i c el enent. 189nr appegennat wge?r rrangenent or principle,

it is preferable to usketfigybasic principle disc 5488 RA; e.g., U S.P. No.
4,723,129 or 4,740,796. This systerbieckeplhcaplg, g both a so-called

on- demand appar®BftRt andf £ont j gupus. apparatus. The sa%ef i Swrarhrid ayarly 25
effective in an, on-demand appar atus alﬁ’s&'natinlgegétergne driving signal

whi ch cor r esporf & imni i RGdsfqr mation and gives a Fipndinenper at ure
rise - 30 eé%eg)gi ng nucl ear boil E’E‘gﬁ‘é appbiled yt @__?g egect r ot her nal
transducer whi ch CoPFé&spBoidentg gf?Qee%{ or channel hol di K§®& Préutdngi nk),
t hereby causi NGh his el ectrotherna tr h§dﬁ‘éértt6f%§fﬁa§e heat energy and
5 cause film boi Pn@rb%tlll’n@ dheg ngl. aﬁgéon surface of a p??'f'l’H‘fé‘ad, and
consequentiloy g, bl e can be for rredki h"e‘“ﬁqu&}mﬁiim ,inl. one-to-one
correspondence W et dr Bliongss hgaal, By Fgir.owth and shi i Hkdechfast hi s
bubbl e, the 1Q1a|iinqéufc% ink) is di schargedPrémlay asifi gﬁﬁg format | east
one droplet. This drivind9signal is nore preferably a pufse Siiﬁﬁ‘énm%ecause
growth and shrinkage,o0 ha bubbl e are instantaneously appropriately
performed, so di scharge %fd%ﬁéctiqmigg(&pk%ehavi ng high 15 response is

achi eved. Thi@p@uélsgoﬁlrisyi ng signal is pre e?JaEE)]F?/CQal @mtsdi,qfscri bed in

U S.P. No. 4,463,359 or 41,1@"9983,1282@ Nt ey £;hat lsolé‘Peri or printing can be

per formed by RuEfearse; mfy gondi tions described @18, EheNpri4,:313, 124 whi ch
is 20 the.invention concerniigd ke meice kef riqmperature rise on the thermal
action sgﬁfa@eﬂlﬁhe Fonapgenept of a printhead caff-B&kalcasbi netsop (a
linear |iquid channel or ari NtLaﬁgbetWEqniglcQﬁHngé) of orifices, liquid
channel s, and 25 eAbmrmh@“r,gg’!, transducers disclosetl-in the specifications
descri bed abgve. The present in%rﬁ’t”{mthmooﬁé‘icg&doens a({ar angenents using

U.S.P. Nos. X¥58888l1y transee, ta are

20



- 31 and 4,459,600 in each of which the thermal action surface is placed
in a bent region. Additionally, it is possible to use an arrangenent based
on Japanese Patent Lai d-Open No. 59-123670 in which a common slot 5 is used
as a discharge portion of a plurality of electrothermal transducers or
Japanese Patent Laid-Open No. 59-138461 in which an opening for absorbing
the pressure wave of heat energy is opposed to a discharge portion. 10
Furthernore, a full line type printhead having a | ength corresponding to
the wwdth of the largest printing nmediumprintable by a printing apparatus
can have a stk PeweinEmneskrs chimemoayg B ey odofbienPad n& EIUG?%&IH ty of

print heads aséﬁ;sclos din the %5 af.orenenti.oned specifications or can be a

singl e integ? @HaﬁrﬁﬁﬁhééﬁFtlﬁ ad@ i &2 9 possible to use not only a

cartridge type printhead xpl ained.in the abave enbadi nents, in which ink
d 5o Pt RESE APSEHT CUBAL9alEs an

e
tanks are integratéd ®WtRta

i nt er changea i type pri e i n el rical connected to
an appar at usglﬁgﬁn%lqbngdyxd%d ’sﬁ%‘phdl eeE B tf%tll ﬁ% fllr%(;%% tuﬁg%ggﬁafcat%us mai n body

when attaghe%é&qj%%% ﬁ%ﬂ@@@@&%ﬂ%? e r 2 P ARG Y 18C %%rbg%iﬁgans or a

prelimnary nmeans for a printhead to the printing apparatus described above

I s preferabl ¢ REGARE i RGARRY AdaQ,CFintdhg daldl ithem thabi 11 ze.
Practical exanples of the additional neans for a printhead are a cappi ng

means, a cl eamitd rRARY pdHYiRSUENE RhUY dHirplici@naans thandaka .

el ectrot hermal transducer or another heating elenment or 5 a prelimnary
heati ng nmeanfscddy @i hd ddkemavAng edi ofiartgelavadeorae speniding g @ schar ge
different fromprinting is also effective to performstable printing. A
printing nodélefck He greiait iaed cappacamesmary rateal @ sr estsnireded anel &hgri nti ng
nmode using only a main color such as black. That is, the apparatus can have
at | east18 cogxdsilecdolicr ensdeagsiimng tdiad,eedftectdiverly awdng ftliel col or
node using m xed colors, regardless of whether a printhead is an integrated
head or a 15R&df wafifer d03F -plurality of heads. The present invention is
al so achi eved by supplying a software program (i.n _the above enbodi nents,
programs correspon Fﬁ&éﬁ %PﬂbﬁX@FQFﬁg %ﬁb%ﬁeiﬁ R LR8c SMFERT ng dr awi ngs)

f or realizingﬂ;he unctior)cI of_.20 .t he ,abave- descr.i.bed enbadi.nents to a
t

system or apprAtUs @ et dt oM e S eibrs pit clej%ear?d‘p &48Yg out and

executing th%ﬁﬁ#P@éf%lé&&%ﬁﬂﬁﬁﬁ..e%hby the conputer of the systemor
apparatus. In'this case, the software need not be a programas far as it
has a pregram 25 fungti@Nis a flow chart showing processing
executed by the printing apparatus according to the
first embodiment.
In step S11, the host apparatus 500 determines
print data of one main scanning.
20 In step S12, the host apparatus 500 decides the
main scanning/printing direction of the printhead 104
of the printing apparatus 100, and transmits main
scanning/printing direction information representing
the printing direction to the printing apparatus 100.
25 For two-way printing, the printing direction changes

every main scanning (directions Q1 and Q2). For

one-way printing, the same printing direction is set.
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The present invention is therefore realized by programcodes installed into
the conputer in order to - 33 realize functional processing of the
present invention. That is, the present invention includes a conputer
program for realizing functional processing of the present invention. 5 In
this case, the present invention can take any programform such as an

obj ect code, a program executed by an interpreter, or script data supplied
to an OS as long as a program function is attained. A recording nmedium for
supplying the program 10Q includes a floppy disk, hard disk, optical disk,
magnet oopt i cal® ﬁqmg%h%ﬂ%ﬂtlﬁﬂ K1t RRN SRR NS Sthonvol ati | e
menory card, nd rIZT%le%lS( DVD- %nd DVDtOR% . As anot her program supply
net hod, the [t T HER i EF B Coh i ST AN %M onput er to
an | nternet e xia the br of t. |.ent. c ter, ;

downl oadi ng t %@%&&e@%ﬁ? a‘fﬁn\,}é?)(_:‘fecrtt1hoé1 plpl gfsogllrﬂaq{lr?\?en |t)£r?eeorp %q%'om essed
file containi Ay ofgic installing function fromthe honepage to a 20
recordi ng medi'udm such as a hard disk. The program can al so be supplied by
cl assifyipg programLedes WiiHh tGaslfdlicy e nir eBraMod Jdne nfiesent
invention into a plurality of files, and downl oading the files from

di fferent honepageing Baird$,Fidie tHee$RMt | Aty Bpaltso teent ai ns a WAW
server which allows a plurality of uses to downl oad the programfiles for
realizing furmtirmnialg prEeassiuyg 14f0 .t h@hpr @agputi pfeptrian Hgta - 34
conputer. The present invention can also be realized by the follow ng

met hod. That dasindiepragrariof nahen mpreeseriing fpvEmtiionwy idi rmewdriyget.ed, st ored
in a storage nmediumsuch 5 as a CD-ROM and distributed to the user. A user
who sati sfi ePPpricdetdeiniandd heonidia inhPLin e gladed qor raRirshiddde Wt i on key
information from a honepage via the Internet. The user executes the

encrypt edOpr sk e kg mpTHe ke ithromrntobudedr i4%t% In® M Pidogr am i n
10 the conputer. The functions 8‘% t he aggve-descri bed gnbodi ments are

real i zed wherfi%fe SOt ExedifebEt A6 15r 6§PHRFIALESERRe functi ons
of the above- dfetsecri.bedl enmbodi ts are.s alfi ed4 an OS or the |like
running 15 on 4 ccoth]‘pvﬁ r l‘bsejr'q‘(;‘br 3 [:Parr]tno i€ f" act ual processi ng on the
basis of the instructi th AeTols e he .funetions of the
above-descri bed errbbigldis(r)rcrlsge tglallr’e%’a ggl%rrggrﬁ%gd%ﬁ}én%g%r %éareglm read out from
a storage neditynd e Wdd LR8P ik thEWEHY Afh@ddindd an SXRas 0n20 board

inserted into a conputer or the nmenory of a function expansion unit

connect egst 0 dhigh GO W vt BIbIKE WHRFOmdie Jaditinn sdansiien board or
function expansion unit perforns part or all of actual processing on the

basi s of the detsdrmiaidddns 1@&f nbherphegHamaCades. b2BnAs rARBYeappar €NDI v
wi dely different enbodi nents of the present invention can be made w t hout
departing from thes@Ei4lt, atde goopeddigreofaits urgitlo theint Imta are
transferred. If print data have been transferred (YES
in step S14), the processing advances to step S15.
20 In the first embodiment, for example, n4 = 10.
The entire printing width of one main scanning is 19
blocks, and the number of ensured blocks is 10. n4 is
equal to or smaller than the number of blocks which is
obtained from the RAM capacity of the printing
25 apparatus and the block size and can be ensured. The

number of printing start blocks may be, e.g., 9.

However, the margin for the data transfer rate is
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understood that the invention is not limted to the specific enbodi nents

t hereof except as defined in the appended clains. - 36 WHAT IS CLAI MED
IS: 1. A printing apparatus which performs printing by driving a printhead
on the basis of print data transmtted froma host apparatus, conprising: 5
mai n scanni ng neans for scanning the printhead in a main scanning direction
Wth respect to a printing nedium buffer nmeans for storing print data;
reception means for receiving, fromthe host 10 apparatus, nain
scanning/printing direction information representing a main

scanni ng/ pri i§MRFadi e @ gmigedhanst ithendstrbest Glagd sieas Hackst ring, in
sai d buffer ns, print data correspondi to the printing direction 15
repr esent ed g]ff?tlhse %EE % iP5 ﬁﬁnr?gtngﬁhreecﬁﬁ % Y5 on generat ed
by the host qgﬁaratus; and control neans for controlling printing by the

print head on OeC]?)Sa'si s of the main scanning/printing direction information

and the print datari,;t%r\ﬂe?g)r i) ssaig LQ Quffer, MRang ¢ 24ThE- ;3R AL US

according to claim ei'n ‘when print data are stored up to-a specific

col urm posi ti.gfhdih SAl & RISl (AR, 1 7R A0 l: MIRARHSLALIGh By Nting by

the printhea n the basis of t mai n 25 scanni ng/ printing direction

information agih e Prddtnridip Samned iﬁtsﬂhﬂsbg%fnér, BB&AS of3b14bks

apparatus according to claim’l, wherein when - print data are stored

up to a posi twlsbe QidneappEtidps tara e dddurabdlam detdrmimenitb buf f er
means, said control neans starts printing by the printhead on the basis of
t he mai n scarnmve/my iprimy ditregctareh riuli Infdatreata e arechdfferprd rito dat a
stored in said buffer neans.

the printhead 104.

10 In step S16, the printing apparatus 100 stores
the next print data in a block having undergone
printing while executing print data.

In step S17, whether printing by one main
scanning of the printhead 104 has ended is determined.

15 1If printing by one main scanning has not ended (NO in
step S17), the processing waits until the end of
printing by one main scanning. If printing by one main
scanning has ended (YES in step S17), the processing
ends.

20 The flow chart of Fig. 5 shows printing operation
concerning one main scanning of the printhead 104. 1In
practice, preparations for printing by the next main
scanning are made parallel to printing by one main
scanning. If all main scanning operations end and main

25 scanning of one page ends, printing of one page ends.

When transfer of print data starts before the

host apparatus 500 determines print data of one main
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4. The apparatus according to claim3, wherein the specific colum unit is
2kl x k2 (klI and k2 are positive integers). 10 5. The apparatus accordi ng
to claim1, wherein said buffer neans stores print data used for printing
during scanning of the printhead by said main scanning nmeans, and a data
anount which can be stored is smaller than 15 a print data anmount for
printing by one main scanning of the printhead by a width printable by main
scanni ng of the printhead by said nain scanning neans. 6. The apparatus
according to claiml, wherein said buffer neans stores print data used for
20 printing AT Sharmiichd hs RO Hrchttiawd iy sémrcte@autmagbatm fyheans,

and a data amount which can be stored is at | east Erlnt dat a anpbunt for

one main scarftfi ﬁd‘eofp”clﬁht Gkt %W%WWW% ﬂﬁ}nﬁe &ita 25 7. The
I t dat
Seanni ng ar o St sz%%"cféﬁ%%r}s?”e otk B et A Rarantes
t by t y
gg;zn: 28/ p?’/l ‘{Ei ng t3'1|8ere el%(r)ér#}io%ego%na 1on albrgisafgze pri %l{}g}d; sntored' In said

buf f er negnssé%nﬁ¥hdpfornation processi ng apparatus which

In this case, interruption of data during
printing by one main scanning can be prevented by
"starting transfer of print data of one main scanning
from the host apparatus 500 to the printing apparatus

10 100 after the host apparatus 500 determines print data
of at least one main scanning".

The first embodiment does not ensure the print
buffer 4030 enough to store print data of one main
scanning. If the host apparatus 500 increases the

15 number of orifices used for one main scanning or sets a
high driving frequency for the printhead 104, print
data is readily interrupted during printing by one main
scanning. The above-mentioned recovery processing
degrades the printing quality, and it is important to

20 minimize interruption.

As described above, the first embodiment achieves
high-speed printing processing by controlling print
data transfer corresponding to the main
scanning/printing direction of the printhead 104 by the

25 host apparatus 500 with the arrangement in which
scanning starts before print data of main scanning is

determined every main scanning. This control is
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5 transmts print data to a printing apparatus that has a buffer for
storing print data and perforns printing by scanning a printhead in a nmain
scanning direction with respect to a printing nmediumon the basis of the
print data stored in the buffer, conprising: 10 first transm ssion neans
for generating main scanning/printing direction information representing a
mai n scanning/printing direction of the printhead, and transmtting the
mai n scanning/printing direction information to the printing apparatus; 15
generati on neans for generating print data corresponding to the printing
di rection repiesdddndy @ﬁéeﬁgﬂﬁeséﬁﬁnFﬁﬁvﬁFFﬁFFﬁ@ @Ppacaitss ilfCr mat i on;
and second transm ssion neans faor tr % mtting the print data generated by
sai d gener at iNGYgaR® £F e fﬁFiﬁ%iﬁge&ﬁﬁ&%a?@b?tQFeApﬁéPﬁo%aGP

control ling %ﬂijnth% appar at.us whi ch has a buffer for storing print data
and perforns priﬁﬁ ng ys§@£ﬁnpﬁg a printhead in a main scanning direction

W th respect ¢§éé%d@ﬂEﬂ&%Q€ﬂE%ﬁgu”‘on the 25 basis of print data froma host

apparatus that 1s store buffer, conprising: a reception step of

receivings from theRost rst3mpoddRRALAHES XBIP13438AI AJLAKENT I Ng
direction information representing a main scanning/printing direction of

the print heagihed eSOt mehRRr yOlcapa@iitig.ofl Rhehehuftf & f fi B39 dat a
corresponding to the printing direction represented by the main

scanni ng/ pri mdthgudifiiedtenen | Ther présentgeneeat ednbyahhalbosbeappar at us;
and a control step of controlling printing by the printhead on the basis of
the mai n scamppig/ea itnt iangab@ diheaetinot hientremoatyl @apard tivhe fprtinet dat a
stored in the buffer. 10. The nethod according to claim9, wherein in the
control steppnimdn bprfifietr dN3D drse sstfdriedemy .t o a specific col utm position
in the buffer, printing by the 15 printhead starts on the basis of the main
scanni ngl®rinti ng &reesiSdRd RRECHELICoRYaRd PrRatpngnsystem
according to the second embodiment will be explained
with reference to Fig. 6.
Fig. 6 is a flow chart showing processing
executed by the printing apparatus according to the
15 second embodiment.
In the second embodiment, the memory capacity of
a print buffer 4030 is ensured for print data of one
main scanning or more.
In step S21, a host apparatus 500 determines
20 print data of one main scanning.
In step S22, the host apparatus 500 decides the
main scanning direction of a printhead 104 of a
printing apparatus 100, and transmits main scanning
direction information to the printing apparatus 100.
25 For two-way printing, the direction changes every main

scanning (directions Q1 and Q2). For one-way printing,

the same direction is set. To change the direction
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data stored in the buffer. 11. The nmethod according to claim9, wherein in
the control step, when print data are stored up to a 20 position
corresponding to a specific colum unit in the buffer, printing by the
printhead starts on the basis of the main scanning/printing direction
information and the print data stored in the buffer. 12. The net hod
according to claim1ll, wherein the 25 specific colum unit is 2kl x k2 (kli
and k2 are positive integers). 13. The nmethod according to claim9, wherein
- 40 the buffer stores print data used forSBbingpgrmMring scanni ng of
the printhead, and a data @q@unbsnhbpﬁaééﬁuﬁe stored is smaller than a
print dataiamsanerfoP3FFinting by one nainngﬁﬁn@ﬂﬁédiﬂ@m the printhead by a
wi dt h printable by rmﬂgkéggyﬁaﬂug(manﬂu?ﬁﬁq nt Head by mai n scanni ng neans.
14. The mettwwddcbrding to cl ai m9, wherein fhelduffer stores print data
used for printing during @@@n@ti@ﬁtﬁgt?ﬁg’prlnthead, and 10 a:ﬂgta anount
whi ch can befe¥BTkt i's at |east a Erintf 1 fn -8 NQand sHrovhd hmi n scanni ng
of the printhead nlgteghgzﬂethodné 8brdrng to claim 14 mgﬁ%ein in the
control step, mhen print data of on g@ig @g@amhag599et?5 stored in the

b . . . e Sg p . .

uffer, pr|ntlnﬂjgyskggt&rﬁmpWeéd st'@rt's on the basis of the main
scanni n§/ priSithyg directi on inforna&hgnlggduthefpthPtdg?a stored in the
buffer. 16. A&r@{m%@amﬁr d‘IQQ'ng an information (ﬁré)c]ﬁgégmappar at us
which trans?ft'$ " print data to a gigééﬁgiﬁ@/pmﬁnﬁtﬁ that has a buffer for
storing pringigeggegndiperﬁb?n%agrinting by scanninﬁ$abgéﬁnthead in a min
scanni ng di Féction with respec thrppkmntn@aﬁédVﬁ on the basis of the
print data storedihnsthe Baffe conpri si ng: or of 1 OF more) of

d by the number né (integ .
canning starts 158
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transferre

locks where maln s

10 printing start b transferred .
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25 a first transm ssion step of generating main scanning/printing direction
information representing a main scanning/printing direction of the
printhead, and - 41 transmtting the main scanning/printing direction
information to the printing apparatus; a generation step of generating
print data corresponding to the printing direction represented by 5 the
mai n scanning/printing direction information; and a second transm ssi on
step of transmitting the print data generated in the generation step to the

printing apparatus._17. A praogra causi.ng.a computer tqQ control a 10

printing gpparatusIﬁhﬁ5ﬁph§§Z% gg%%&?rfgflgg&Pﬁngyppaﬁtmﬂéfa anqtﬁerformst
printing by s ri i . a di.r.ecti respec
to a printi nag%%\g‘gﬁl&% (;%r? tﬁ&dbgizi $ (r)%\‘eacpeg?dr#e at g'}s} :E%r%] gl%?stb?};ﬁ\p{%r atus that

|s stored ingfg Qlefafn%rmgccmr Inen@ndk 3N QY APEPES FOr g J €ception step
of receiving, fromthe host apparatus, main scanning/printing direction

i nformation gﬁ@’&%%&ﬁgngzait@iu@ltiqa&mé“%’q@’ IgH g ndlirRC O iRl | Nt head;
a program code for a storage step of storing, in 20 the buffer, print data
corresponsli ngdadntimg .pr I At ppgndi hgcbiyobneepataestednhbygt hesnmahded
scanning/printing direction information generated by the host apparatus;
and a progranmY&sddanf agtep S@M)r,olthst gy ocafe scimigr @nldsng
The flow chart of Fig. 6 shows printing operation
concerning one main scanning of the printhead 104. 1In
practice, preparations for printing by the next main
10 scanning are made parallel to printing by one main
scanning. If all main scanning operations end and main
scanning of one page ends, printing of one page ends.
In the second embodiment, the print buffer 4030
is managed for each block. However, the present
15 invention is not limited to this. That is, when a
print buffer capable of storing print data of one main
scanning can be ensured, like the second embodiment,
the print buffer 4030 may be managed for each raster
corresponding to print data of one main scanning.
20 Detailed management for each raster allows setting the
printing start timing as slow as possible. The need
for recovery processing against the interruption of
transfer during printing can be minimized.
As described above, the second embodiment
25 achieves high-speed printing processing by controlling

print data transfer described in the first embodiment

by the host apparatus 500 even when the print buffer
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25 printing by the printhead on the basis of the main scanning/printing
direction information and the print data stored in the buffer. - 42 18.
A program of causing a conmputer to control an information processing
apparatus which transmts print data to a printing apparatus that has a
buffer for storing print data and perforns printing by scanning a 5
printhead in a main scanning direction with respect to a printing nmedi um on
the basis of the print data stored in the buffer, conprising: a program

code for a fi ransms |on step _of generatin naln scanni |nt|ng
direction n#éﬁhagﬁsn T5tFeoriEah! F\ﬁ@ogynﬁmageﬁx/ rm%rezm‘g rection of
i or mat i on LBt ReBFi REFAG-appaPabtb: cAChr barALcaal FBF Lk Bener ation st ep
of generatin tBF%Qt Qf’t‘hﬁlﬁgr umgnfage tEl?n%nggg_thg é5 9?5@% on

repr esent ed Rainsc nning pr|n I'ng I'on; “and a

pr ogr am code 1 or aTﬁQCQﬁgvéréﬁﬁ%%éﬁﬂsSB§9e0£eéﬁaQ§ﬁléihQ& bje print data
generated in the generation step to the printing apparatus. -

A L AL. Als AlaBstikiAg. BRaflaAdRop3acAllisAHathed Krdm. A&pAQnAheéa fs. AsS. AL A
A A UAL.AE AL. A AL. A& A9. A9. A" . A. . As. A& A9. A9. A9. A9. A" Uz' [ nZ] yS

ink and a liquid contained in an ink tank is ink.
However, the content of the ink tank is not limited to
ink. For example, the ink tank may contain a
processing solution to be discharged onto a printing

10 medium to increase the fixing properties, water
resistance, or quality of a printed image.

The above embodiments can increase the density
and resolution of printing by using a system which
includes a means (e.g., an electrothermal transducer or

15 laser beam) for generating heat energy as energy used
to discharge ink and causes a state change of the ink
by this heat energy, among other inkjet printing
systems. The printhead is not limited to this system,
and may discharge ink by using a piezoelectric element.

20 As a representative arrangement or principle, it
is preferable to use the basic principle disclosed in,
e.g., U.S.P. No. 4,723,129 or 4,740,796. This system
is applicable to both a so-called on-demand apparatus
and continuous apparatus. The system is particularly

25 effective in an on-demand apparatus because at least
one driving signal which corresponds to printing

information and gives a rapid temperature rise

- 30 -



{vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] cal] cal] ca] c<a] ca! | UP, ] 7pL} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca! &V Cu>u+@H] * 1f

}xsni d_Z]]ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! PLITUEY MU' [ ##8#

SVE$$5%. 9888804 &N&&& ' } xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]lca]calc
a] ca) ca] ca] ca] ca] ca] ca] cal.ca] ca] ca]ca] cal]ca]ca]ca]ca]ca!l""’ I *Q9*

] ca] ca] ca] M@Wrdb%iﬂg ] ca] ca] ca] ca] ca] (@a((())1))))

pRxEF 4SO itd b &c df5c FPPATies) ¢&) @& ca] ca] ca] ca] ca] ca] ca

 cal cal cal cal ) g3 o cal galcal oal caloal sal o3l saloaleal oql 00 Wi vecez22

====) >2?@ AB=BGBSC i

aj cai ca] ca] ca?]r cé;?‘ @%‘]V'\%g]n i‘éﬂ@é@a}%g]&ﬁ%ﬁ?]aﬁ?lﬁ% % %%%%&%éﬁ%% &E}_Eﬂvﬁ
NN P i

o e L

I VW2W W VVWWRAOORI YPREYY 1A ol £l X3iairthad] lltabralsealrarkealea] cal cal cal

ca] ca] ca] ca] ca] ca] ca] ca]ca] calca] cal ca] ca] cal ca] ca]ca] ca]ca]ca]ca]calca!E[|

[[[\6\@8]" printhead, and consequently a bubble can be formed in
“har aFbsb{ bbbQccccdl ddddOef =f qf f f{ hi } xsnid_Z]]] ca] ca] ca] ca] ca] ca] ca]ca] ca]c

a] ca] ca] ca] calhealidajudal qdnks] dal eaksalcahedalreapealdenlceakdahcahea)l cal i Yj k
Kl mm\ pp-q7q' rLs8t, vevw} xz{{m } (| Z}xsnid_Z]]]ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]c
a] ca] ca] ca] calrdajica] cdlonallca) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 8i s}9n5
I

DWKK{ } xsni d_Z] ] ] caByvapeapth] eafc shecdnkapeapdajtbaschpbbllea] takca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!; o
r oanAqy#L1 P} xdiicnid ((iedy) c dsc dlicaheapes) fardapraredifdsec &rc 4Ped] @] ca] ca] ca
ca] ca] ca] ca] ca] ca] ca] ca] ca].ca] ca]gcagca] calca! | ,
bCM X/ ( 2} xsnil§3FH 1PES @]é]"(?é]eGa] caldis) d5j¥areapidned) é8) BaFea] ca] ca] ca] cal ca

ca] ca] ca] ca] cal.ca ca] cal.ca] ca] cal,ca] ca! d"T! NY .
l/\b&% xs]ni d]_Z] hr@lglce&]ﬁﬂ&] (?]a é‘!’}]s@]a]s&%]né‘]&] %]f]c(?é“]sc?a]géé)jw&g] R SPEAPEEPEa] ca] cal ¢
ajcaJca]calc C al. ! ~ i ca] ca] ca] ca] ca
CL] CL] CL] CL] (;%]éfjc %]a%%g}%gléﬁ ?ﬁ%l&f?&%&%@&% ya}]ﬁya%gjgl}?%ég]t%% CL} ca} ca} ca} ca} ca}
ca] ca] ca! <nE{He?% snid i c alhcal g : : cajcalc
a] I:a] I:a] caj cgégaﬁg) ga cd] %é)] ?g]s’%ﬁ]%]égec?]fgg c%a}lgg%ugg gg]]ng(g} %%]v;‘l%]gcﬂl%@] beal
G’/&O‘V&Yli@' (dresponse is achieved.

QA0% | & () - A 0% ()-A0Y () - PA0%& ()-1109%& ()-Uz' [fH109%& ()-:109%& ()
-10%& () - & &10%&' (Irhisl@Ul'se) dr@ AU Glignal is preferably a signal
QA0Y&' ()-[nZ]yi K-9/ 10%& ()-L-109%& ()- Y+10%& ()-#109%& ()-t "& 10%& ()- 10%&
"()-" 109 esSitdARe1A108.S.P. No. 4,463,359 or 4,345,262. Note
109&' () - y8MLOY& () - &6f 109&' () - 410%&' ()- 2GLO%& ()-010%& ()-h wWW879L"
109 ()-f L thedss@iperifdr pad@ting can bey@eg formetody GHheSub@Y®Lf()- S10 en
~ VLB9L1010109<10%&' ()- L .M 10%<& ()-& VL .M 10%/7& ()-&L$ ! 10%& ()-S
yL$ 1 10% - & ©rdizions pgspyietod® U).SsB.! Moo &/ G)L3 124 whasgy &'s() - f
1098 ()-f R 10%& ()-f .10%-& ()-fYh ?2VLBY L. !10%<& ()-" ,
L. 1 1096ER (the  $nVengiop Soncsridngr&he) rStRL e i16sPeretyse 1deg () -1 Ui K9
L. 10% & () - .
109% & () - : 10 Ehe [EhEgmasd: ARtieToPHEEEGSR () - Pi K- K910% & () - MLO% & () - 10%
& ()-10% & ()-10% &, () -310% & ()- 0% & ().l K- K %& ()-$@0% & ()-9"
o & ()-! 16 & ()ﬁ‘h%%%ég(’)g%%’&%' 8 fg‘r,(lh'i%kéﬁ( )Cfg%g’ieK%K% 0
10% & () - 710% & (4 ) & (1)im o % &'+ () 10% & ()i 1r-l10% & () -
1096 & ()- &M LS AT E (), HOISER ) o oF & Orightlafigiel) |
@O%& () -, 19%R&i 0 chAnh2130'c3<E0%r& s | QUidrild MEAHR&1 (), - $n@
10%& ()-s10%& () - FLO%E& () - 910%& () - 1090& () - 10%&' () -
>u+i K- Kl £40%R8 er&td&ial) thlahaWé s Hik0M&s ) 1M & () -
10%8& () - @O0%& ()-+] *1fi K- KO5M 10%& () - 3&10%& () - 110%& ()-/ F10%& ()-. 1
0W& () - & , 16HRe& i(fidats M &elsr e Mot R%bLIvha 0pPgBP&n ) ihvention
pLM 109$$& () - 10b10b10b9<10%H&' ()- L9
"10%b&' () - | 218%&NOlues\ =0CASMeIR&'s! 1BYURIY Y- IS2IP& NEGUERS 5B8-, 338
1094.L& ()-F HLs 10%@@&' ()-F LM 10%&' ()- t LM 10% (& ()-< I {\ =95M 10

- 31 -



S109& ()-f109& ()- 10 10 10L<109& ()-!'t > . !109%@&& ()- & °
11099 7& ()-& LIt M dE{\ =95M 10: 109%& () - - 109%& () - &3109%& () - FL0%& () - f 10%
& ()-109& ()-M U " [ ####dE{\ =95M 10810%&' () - $: 10%&' () - L#
109&' () - 10%& ()-L:!10%& ()-109& ()-#
SVBSSSUEE] \ =95M 10210%&' () - 8010%&' () - 3. S10%&' () - 9S,
109& ()-*' 109%& ()- (109%& () - %.98888888EYNCOSM 10 10 10
10" <109& () - 9109%& () - 710%&' ()-95@ 10% () - SMLO%' () - %86.8n&&&' dEYNCI5M 10

&' 0 0, (y (y '
84%-%; ?--10A§ %dégégég 6 egc % %h%gﬁ&tge thermal action
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10L<10%& 4 ) - 2s0uskd: a/s259§\ls%btr§ MobQUEEE OF- 3S bOUkal) til&r10%7& () - ! HL.&
10%b7b& ()- !'}L"M 10%@@& ()-!2109%& ()-///////0<0bC95!t S10%& () - &snlO%& () -
T10%& () - 10%®81ertrd®hé@mal transducers or Japanese Patent Laid-Open

No. 59-138461 in which an opening for absorbing the

pressure wave of heat energy is opposed to a discharge

portion.

10 Furthermore, a full line type printhead having a
length corresponding to the width of the largest
printing medium printable by a printing apparatus can
have a structure which meets this length by combining a
plurality of printheads as disclosed in the

15 aforementioned specifications or can be a single
integrated printhead.

In addition, it is possible to use not only a
cartridge type printhead, explained in the above
embodiments, in which ink tanks are integrated with a

20 printhead itself, but also an interchangeable chip type
printhead which can be electrically connected to an
apparatus main body and supplied with ink from the
apparatus main body when attached to the apparatus main
body.

25 Adding a recovering means or a preliminary means
for a printhead to the printing apparatus described

above is preferable because printing operation can
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predischarge mode for performlng discharge different
from printing is also effective to perform stable
printing.

A printing mode of the printing apparatus is not

10 restricted to a printing mode using only a main color
such as black. That is, the apparatus can have at
least a composite color mode using different colors and
a full color mode using mixed colors, regardless of
whether a printhead is an integrated head or a

15 combination of a plurality of heads.

The present invention is also achieved by
supplying a software program (in the above embodiments,
programs corresponding to flow charts shown in the
accompanying drawings) for realizing the functions of

20 the above-described embodiments to a system or apparatus
directly or from a remote place, and reading out and
executing the supplied program codes by the computer of
the system or apparatus. In this case, the software
need not be a program as far as it has a program

25 function.

The present invention is therefore realized by

program codes installed into the computer in order to
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109 ()-19% ()- 1In this case, the present invention can take an

y109%&' () - X3YPYYYY' ZdEbC! ~ 9'~$10%&f() 9"10%& ()-!'10%& ()-3s10%& y @Oo%& () -
T 109 () - ZNZbGZER] Fhdib&hcR! ad 1VESH JectF AR, ( Jo- PEOgram executed
109%& ()- *109& ()-1(10%& ()-&10% ()-|[[[\6\=\>\?\@dYNC! ~9! ~ 10 10
109<MLO%&' () bY98HOYBLEXpTE D8R, (Pr BEU HMOWRI L) -suPPAYRd( Yo an OS as
@]18]]"M"_zX6YNC! ~'yLYM 10% - & ()-
long as a program function is attained.
A recording medium for supplying the program
10 includes a floppy disk, hard disk, optical disk,
magnetooptical disk, MO, CD-ROM, CD-R, CD-RW, magnetic
tape, nonvolatile memory card, ROM, and DVD (DVD-ROM and
DVD-R) .
As another program supply method, the program can
15 Dbe supplied by connecting a client computer to an
Internet homepage via the browser of the client
computer, and downloading the computer program of the
present invention or a compressed file containing an
automatic installing function from the homepage to a
20 recording medium such as a hard disk. The program can
also be supplied by classifying program codes which
constitute the program of the present invention into a
plurality of files, and downloading the files from
different homepages. That is, the present invention
25 also contains a WWW server which allows a plurality of

uses to download the program files for realizing

functional processing of the present invention by a
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109& () -f! JIEH&ﬂﬁfibslﬁréaetermlned conditions is caused to download
decryption key information from a homepage via the
Internet. The user executes the encrypted program by
using the key information, and installs the program in
10 the computer.

The functions of the above-described embodiments
are realized when the computer executes a readout
program. Also, the functions of the above-described
embodiments are realized when an OS or the like running

15 on a computer performs part or all of actual processing
on the basis of the instructions of the program codes.

The functions of the above-described embodiments
are also realized when a program read out from a storage
medium is written in the memory of a function expansion

20 board inserted into a computer or the memory of a
function expansion unit connected to the computer, and
the CPU of the function expansion board or function
expansion unit performs part or all of actual processing
on the basis of the instructions of the program codes.

25 As many apparently widely different embodiments

of the present invention can be made without departing

from the spirit and scope thereof, it is to be
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1 10'SL9810A%”() l%?%é%é@i&@’aﬁ%%é%éﬁ% %hich performs printing by

driving a printhead on the basis of print data
transmitted from a host apparatus, comprising:

5 main scanning means for scanning the printhead in
a main scanning direction with respect to a printing
medium;

buffer means for storing print data;
reception means for receiving, from the host
10 apparatus, main scanning/printing direction information
representing a main scanning/printing direction of the
printhead;
storage means for storing, in said buffer means,
print data corresponding to the printing direction
15 represented by the main scanning/printing direction
information generated by the host apparatus; and
control means for controlling printing by the
printhead on the basis of the main scanning/printing
direction information and the print data stored in said
20 buffer means.
2. The apparatus according to claim 1, wherein when
print data are stored up to a specific column position
in said buffer means, said control means starts
printing by the printhead on the basis of the main
25 scanning/printing direction information and the print
data stored in said buffer means.

3. The apparatus according to claim 1, wherein when
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print data are stored up to a position corresponding to
a specific column unit in said buffer means, said
control means starts printing by the printhead on the
basis of the main scanning/printing direction
information and the print data stored in said buffer
means.
4. The apparatus according to claim 3, wherein the
specific column unit is 2 x k2 (k1 and k2 are
positive integers).
5. The apparatus according to claim 1, wherein

said buffer means stores print data used for
printing during scanning of the printhead by said main
scanning means, and

a data amount which can be stored is smaller than
a print data amount for printing by one main scanning
of the printhead by a width printable by main scanning
of the printhead by said main scanning means.
6. The apparatus according to claim 1, wherein

said buffer means stores print data used for
printing during scanning of the printhead by said main
scanning means, and

a data amount which can be stored is at least a
print data amount for one main scanning of the
printhead by said main scanning means.
7. The apparatus according to claim 6, wherein when
print data of one main scanning are stored in said

buffer means, said control means starts printing by the
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direction information and the print data stored in said
buffer means.
8. An information processing apparatus which
5 transmits print data to a printing apparatus that has a
buffer for storing print data and performs printing by
scanning a printhead in a main scanning direction with
respect to a printing medium on the basis of the print
data stored in the buffer, comprising:

10 first transmission means for generating main
scanning/printing direction information representing a
main scanning/printing direction of the printhead, and
transmitting the main scanning/printing direction
information to the printing apparatus;

15 generation means for generating print data
corresponding to the printing direction represented by
the main scanning/printing direction information; and

second transmission means for transmitting the
print data generated by said generation means to the

20 printing apparatus.

9. A method of controlling a printing apparatus
which has a buffer for storing print data and performs
printing by scanning a printhead in a main scanning
direction with respect tq a printing medium on the

25 basis of print data from a host apparatus that is

stored in the buffer, comprising:

a reception step of receiving, from the host
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10 10 apparatus, main scanning/printing direction information
representing a main scanning/printing direction of the
printhead;
a storage step of storing, in the buffer, print
5 data corresponding to the printing direction
represented by the main scanning/printing direction
information generated by the host apparatus; and
a control step of controlling printing by the
printhead on the basis of the main scanning/printing
10 direction information and the print data stored in the
buffer.
10. The method according to claim 9, wherein in the
control step, when print data are stored up to a
specific column position in the buffer, printing by the
15 printhead starts on the basis of the main
scanning/printing direction information and the print
data stored in the buffer.
11. The method according to claim 9, wherein in the
control step, when print data are stored up to a
20 position corresponding to a specific column unit in the
buffer, printing by the printhead starts on the basis
of the main scanning/printing direction information and
the print data stored in the buffer.
12. The method according to claim 11, wherein the
25 specific column unit is 2kl % k2 (k1 and k2 are

positive integers).

13. The method according to claim 9, wherein
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a print data amount for printing by one main scanning
5 of the printhead by a width printable by main scanning
of the printhead by main scanning means.
14. The method according to claim 9, wherein
the buffer stores print data used for printing
during scanning of the printhead, and
10 a data amount which can be stored is at least a
print data amount for one main scanning of the
printhead.
15. The method according to claim 14, wherein in the
control step, when print data of one main scanning are
15 stored in the buffer, printing by the printhead starts
on the basis of the main scanning/printing direction
information and the print data stored in the buffer.
l6. A method of controlling an information processing
apparatus which transmits print data to a printing
20 apparatus that has a buffer for storing print data and
performs printing by scanning a printhead in a main
scanning direction with respect to a printing medium on
the basis of the print data stored in the buffer,
comprising:
25 a first transmission step of generating main
scanning/printing direction information representing a

main scanning/printing direction of the printhead, and
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a generation step of generating print data
corresponding to the printing direction represented by
5 the main scanning/printing direction information; and
a second transmission step of transmitting the
print data generated in the generation step to the
printing apparatus.
17. A program of causing a computer to control a

10 printing apparatus which has a buffer for storing print
data and performs printing by scanning a printhead in a
main scanning direction with respect to a printing
medium on the basis of print data from a host apparatus
that is stored in the buffer, comprising:

15 a program code for a reception step of receiving,
from the host apparatus, main scanning/printing
direction information representing a main
scanning/printing direction of a printhead;

a program code for a storage step of storing, in

20 the buffer, print data corresponding to the printing
direction represented by the main scanning/printing
direction information generated by the host apparatus;
and

a program code for a control step of controlling

25 printing by the printhead on the basis of the main

scanning/printing direction information and the print

data stored in the buffer.
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data to a printing apparatus that has a buffer for
storing print data and performs printing by scanning a
5 printhead in a main scanning direction with respect to
a printing medium on the basis of the print data stored
in the buffer, comprising:
a program code for a first transmission step of
generating main scanning/printing direction information
10 representing a main scanning/printing direction of the
printhead, and transmitting the main scanning/printing
direction information to the printing apparatus;
a program code for a generation step of
generating print data corresponding to the printing
15 direction represented by the main scanning/printing
direction information; and
a program code for a second transmission step of

transmitting the print data generated in the generation

step to the printing apparatus.
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